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PUCT 100

008k PDHTD
003k PORTE
00&h PELATH

00Bh IMTCOM

010k T1CON

00Ch FIRT
00Dk PlR2
O0ER TMATL
00Fk: TMR1H

CamoyunreAsn

o nporpammupoeanni PIC KoHTpo/IepoB AJid HAYUNHAKIIHX
(pyKOBOACTBO NO KOHCTPYMPOBAHWIO YCTPONCTE HAa MUKPOKOHTpONnepax)
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oo T rrrrrr 027k |00 [037h |00
oo Frrrrrrr 026k | 00 [038h |00
oo FrrrrrrT 029k | 00 [035h |00
oo T rrrrrrr 02&k |00 [03ak | o0
oo e 02Eh | 00 [03ER |00
EnE EmEmnEE. 02Ch {00 [03Ck |00
(oo T rrrrrrr 020k |00 [o3Dh [ o0
oo I O2Eh | 00 [0k [ 00
oo FETTTTTT « )| Jozfh (o0 [oFh (o0 T
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Hex Binary Yalue Hex Hex
Addrezz andMame  Value FEH 4 32110 Addr. Malue Addr Value
Ofth TMAT e EEEEEEEE 020h |00 [ 030k ; i
002k PCL foo CrCrrrrr 0eth {00 [03th (00
03k STATUS {18 CCCERCCT 022k {00 [032k | OO
004k F5R foo COCCCCCT 023 |00 [033k | oo
05k PORTA foo rrrcrer 024h {00 [034h | OO
0k FORTE foo CCCOCOCT 7 | [025, [00 [035h {00 |
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Yactb 1
OrnaBneHue

BBeneHnune

. [oTOBNM MHCTPYMEHTHI

. UTo Takoe MUKPOKOHTpONSEp u kak oH paboTaet

. Cuctema komaHg PIC16F84A

. YTo Takoe nporpamMmmMa u npasuia ee CoctaBri€eHUA. an/IMep co3aaHuA
nporpaMmbl aBTokonebaTensHoro MynbTusnbpartopa. AnpekTmBkbl.

. NuTerpupoBaHHas cpena npoektupoBaHus MPLAB IDE 1 paboTta B HEWN

. Yto panbwe?

. [lpumep cosgaHusa nporpamMmbl (Ha4ano)

. [Mpumep cosgaHmsa nporpamMmmbl (MPOaoIKEHUE)

. Pabota B cumynsatope. O1nagka nporpamMmmsl

. Kak oTCcneaunTb BbINOAHEHWE NPOrpaMmbl

. MpepbiBaHus. Ctek. Mprumep pa3paboTky NporpamMmmbl C YXO40M B NPEPbLIBAHUS

. OpraHusauus Bblyucnsemoro nepexoga. Pabota ¢ EEPROM namMaTbio AaHHbIX

. ®narn. Pabota ¢ dnaramu. Kak pabotaet umdpoBon komnapartop. [lepeHoc 1 3aem

. Mpumep 3agencreoBaHus dpnara C B Tpexb6anTHOM CyMMUPYIOLLLEM YCTPOUCTBE.
Linknuyeckuii casur. Onepaunst YMHOXeEHUS

. BBegeHve B NpUHLMMN NOCTPOEHUS NOANPOrpaMMbl AMHAMUYECKON UHAOUKALUN.
KoceeHHas agpecauus

. Mpeobpa3oBaHne ABOMYHbIX YACEN B ABOUYHO-AECATUYHBbIE. OKOHYaTeNbHOoe
dhopMMpPOBaHUE TEKCTa NOAMNPOrpaMmbl AMHAMUYECKON HAMKALMN

. MpuHumn cyeta. Pabota ¢ Tanmepom TMRO.
[MprHUMN YCTaHOBKM rpynn KOMaH cyeTa B TEKCT NPOrpaMmbl

3aknveHuve

HononHutenbHass uHdopmaums

KonuuectBo cTpaHuy: 287.




BeeneHue

Anurpadcp: nporpammucTt, paboTarowmin B accemobnepe, AOMKeH ObITb "BnacTenMHOM Konew,".

U ewe: 6aHanbHOCTb 3TO ycTaBLWwasa UCTUHA.
(nonmeTte nosgHee)

B MmKponpoLeccopHyo TEXHUKY ITOAN NPUXOOAT NO-pasHOMY.
JInyHo 5, 0o nopbl, 4O BpeMeHU, He owyLian ocobor notpebHocTn B
Heob6XoaUMOCTUN 3aHMMAaTLCA 3TUM, NOKa, B OANH NPEKpacHbIN
MOMEHT, He MOHSAM, YTO Ha4YMHaK He COOTBETCTBOBATbL BPEMEHM.

To, 4To 5 HapaboTan "go Toro", okasanocb 6e3HafeXHO
yCTapeBLlMM, a Takke "CMeLLHO CMOTpALMMES"” U Ha “doHe"
COBPEMEHHOM aN1eMeHTHOM 6a3sbl, 1 Ha "¢hoHe" TeX 3HaHUN, KOTopble
HY>XXHO MMETb ANns Toro, YTodbl paboTaTth C HEMN.

Kpome Toro, nn4Ho AN MeHs, Kak-To He KpacuBo N He JOCTOMHO
ObINo "NMMTaTbca 0ObeaKamu C LL@PCKOro ctona”, ecnu ectb
BO3MOXHOCTb "3a Hero cectb Ha npasax NoJIHOLLEHHOro y4acTHUKa
Tpanesbl".

Hy>Ho Ob1ro BbiGpaTh: NMO0 "CNOXWTbL Nanku" n nepentn B
KaTeropuo NocTeneHHo "BbiMmpatowmx” (GMcKBanmmumpyoLwmnxes),
NGO 3aHATLCHA 3TUMU "CTPALLHBIMU U YXKACHBIMWU" MUKPOKOHTPOSNepamMu, KOTopble Bce Gonee
HanoMuHanu "B Kaxaomn 604ke 3aTbluky".

"BbIMnpaTb"” COBCEM He XOTENOCh, Tak YTO BbIGOP OblyT 04HO3HAYHbBIM.

M TyT Hayanocb HeYTOo, YTO HAaNOMMKHano "nepeaBmXeHne No SXKYHrMsam",

NHdopmaunoHHbIn "6apaak” B 3TOM "CekTope” okasancsa HaCTOmMbKO BNeYaTNAoLwmMMm, 4To "BONOChI
BCTanu abibom".

A Kypa geBatbca? "OTcTynatb-TO Hekyga, no3agn Mocksea".

KctaTn, TOYHO B TAKOM Xe NOSTOXKEHUN HAaXOASATCS cendac MHorne noan (3Haro no nucbmam), Ans
KOTOPbIX "Bbe3a" B MUKPOMPOLLECCOPHYIO TEXHUKY CTarn He TO YTO Kakon-To "Gnaxblo”, a camon
HaTypanbHOWN XU3HEHHON HEOBXOANMOCTbLIO, YTO BMOSIHE MOHATHO, BeAb M/KOHTPOMNEpbl BXOOAAT B
COCTaB NpakTmyecku nodon 6onee unm meHee CoBpeMeHHOW, ManorabapuTHoOn (M He TOSbKO)
annapaTtypbl (a "4em ganblue B nec, TeM 6onbLue gpos”...).

YUero s HaTepnencs, 3HaeT Tonbko oguH flocnoab bor: NoMoLLM HUKaKOM 1 MPULLIIOCh PaccyYnTbIBaThb
TOMNbKO Ha CBOW CUIbI.

Mocne Bcex aTux "MbITapCTB”, BO3HUK 3aKOHOMEPHbIN BOMPOC: "OTO YTO XKe Takoe nony4aerca?
Heyxenu kaxablin, KTO BO3HAaMEPUTCA "MOCArHYTb" Ha 3TK "“)Kenesskun", AormkeH obs3aTensHo
"pa3bumBaTb CBOM HOC B KpOBbL", BOASA UM no "6atapee”?

Heyxenu Henb3s 6e3 3Toro 060nNTUCL UK, NO KpanHeN Mepe, caenaTtb 3TOT NPOLECC He CTOMb
6onesHeHHbIM?

MpuknHyn...

A Befb, en bory, MOXHO!

Mpasga, npuageTtcs "BcnaxaTb Mone He naxaHHoe", HO MO COBOKYMHOCTU NPUYMH, CMbICI B 3TOM
eCThb.

To, 4to Bbl npouuntaeTe B "Camoyuntene...", eCTb UTOI yKazaHHOro Bhile 6one3HeHHoro npowecca,
npenogHeceHHbIN "Ha britogevke ¢ ronybon kKaeMouKkon'”.

MpyHUMN NpenogHeceHna NHpopmaLumm - MakcMManbHas CTeneHb "pas3KeBaHHOCTU", TaK Kak
"CamoyuuTensb..." npegHa3Ha4YeH MMEHHO AJ151 HaYMHAOLLNX.

OpHa 13 rmaeHbIX 6ef Ha4yMHaLWMX NPOrPaMMUCTOB - OTCYTCTBME CUCTEMHOCTU B BOCMPUATUU
MHopMaumm 1 ee "nepeno3npoBka’, CBA3aHHAA C Ype3MepHbIM XenaHnem nobbicTpee AOCTUTHYTb
XenaHHom uenu, 6e3 yyeta o6beKTUBHbLIX haKTOPOB.

Takoro pofa »xenaHve, KOHEYHO e, NoXBalibHO, HO NMPWU OTCYTCTBMM MIAaHOBOCTU, YETKO
Bblpa)K€HHbIX MPUOPUTETOB 1 CMOCOBHOCTU, HA NEPBbLIX NOpPax, CO3HATENbHO OrpaHNyYnBaTb 06 bEM
BOCMPMHMMaeMomn MHpopMaLmMm TOSNIbKO CaMon AENCTBUTENBHO HEOBXOAUMOWN, OHO UrpaeT C
4YeNoBEKOM 31TYI0 LLYTKY.

B pesynbTarte - "6apgak” B rosnioBe, A4e30pMEHTALMS B NOTOKAX MHGOPMaUMM 1 B XyfLleM crnyyae,
coXxaneHue o NOTpa4YeHHOM BPEMEHU, XOTS, MO BONbLIOMY CYETY, BCE HE TaK YXX U CynepCrnoxHo,
Kak MOXeT nokasaTbCs Ha NnepsbIi B3rMsa.

£ BOBCE He roBopto, 4YTO 3TO NpocTo. [NopaboTaTb NpUAETCS, HO U MyraTbCA COBCEM He CTOUT, Tak
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Kak "He TaK CTpalleH 4YepT, KaK ero marorT".

Ewe ogHa 6ena - HegooueHKa OrpOMHONO 3Ha4YeHUS 3HAHUSA U YMEHUS MPUMEHEHUS Ha NpaKkTuke
cTpaTerum n TakTmky "MO3roBoro wrypma"“.

XoTa n nobon "Mo3roBor LWITYpM" None3eH, HO "MO3roBow LUTYpM" NPOorpaMMmUcTa, MMEIoLLEro XoTs
Obl anemeHTapHoe npeacTaBneHne 0 ero cTpaTerMn u TakTuke, ropasao apdekTneHee n
OEeNCTBEHHee, YeM "CyOpPOXKHbIe OeNCTBUA" NPOrpamMMmncTa, KOTOpbIN 3TUX NPeAcTaBneHnn He
nmeet. A Begb paboTta nporpaMmmmcTa 3To "CNsOWHON MO3roBon wrtypm"!!

Mo3rn ecTb y BCex, a BOT CO CTpaTermen u TakTMkonM 3Toro "Wrypma” umetotesa 6onbLuyLime
npobnembl. MOXHO Beab, € Aypy, ¥ "Nnynto cxnonoTaTk” (N0 cLeHaputo Tvna "reponckasl cMepTb
nporpammMmmucTa”).

B cBoew paboTe 9 NCX0XKy U3 TOro, YTO MO3ru ABASOTCS HE TONbKO NTOTMYECKON "MaLUMHON", HO 1
"BMECTUNULLEM FNTNYHOCTU".

MNMocnegHee nnbo siBHO HepooLeHnBaeTcs, Nnbo BoobLle He GepeTcsa B paccyeT aBTopamu
noao6HbIX MOEMyY "TBOPEHUIA", YTO €CTb OFPOMHENLLNIA UX MPOCYET, CBOAALLUMNA Ha HET 6onbLuyro
YyacTb YCUNUMN.

Takoro pofa "ogHOBOKOCTL", HOCsILLLAA MAacCOBbIA XapakTep, B OOMbLUMHCTBE CryvaeB, NPUBOAMUT K
TOMY, 4TO MHGOPMaLMA BOCNPUHUMAETCA 0byvyaeMbIM Kak form4ecky U3oLpeHHoe, NHTEHCUBHOE
(6e3 uyBcTBa Mepbl) 1 "6ecnpocBeTHOE U3HACUNoBaHWe aBTopoM ero (oby4yaemoro) Mo3ros", ¢
Lesibio "rnymMmneHna” Hag HU3KMM YPOBHEM ero NnoAroTOBKM U MPSAMOro Uv KOCBEHHOMO MOHMKEHUS
"MUKPOKOHTPOSNEPHON" CaMOOLLEHKU.

KoHe4Ho e, BO MHOIOM, 3TO HE COOTBETCTBYET AENCTBUTENBHOCTU, HO YTO Nofenaellb, TakoBa
ecTecTBeHHasi, NoAco3HaTenNbHas, 3almTHaa peakunsa NcUxXmMkKM HopMarnsHOro Yerioseka Ha
0onbLION MaccmB MHopmMaLMK, K achdekTuBHON paboTe C KOTOPbIM OHa He roToBa.

[nsa Toro 4Tobbl NOHATL OrPOMHbIV Bpe Takoro noaxoada K 06yyYeHuto, BCrnoMHuTe Npo AdraHucraH
nnun YeyHto 1 Npo yyacTb TeX HEOBCTPENAHHbBIX Y NCUXOMOrMYeckn HENOAroTOBIEHHbIX pebsaT,
KOTOpbIX "6pocunn B 3Ty MsiCOpyOKy".

A He xenato Bam Takon yyactu, 1 no 3Ton npmunHe, B "Camoyuutene...", npegnpuHaTa
cBoeobpasHas nonbITka MOCTENEHHOro “"BCTpanBaHMsA" Hynen n eauHNUL B IMYHOCTb (MX
"ogyxoTBOpeHNs") n hopMMPOBaHUSA HEKOW "Maeonornn oduuepa nporpammMHbix Bock" ("6oesoro
ayxa", "cTepxHs"), 6e3 kotopon nobasn "BonHa" (NporpaMMmMpoBaHmne eCTb YUCTO MYXKCKOEe 1
"XynuraHckoe" 3aHATue ¢ Ha3BaHMEeM "BOMHA CO CBOen GeCTONKOBOCTLIO") NPOUrpbIBAETCA JaXe He
Ha4aBLUMCL W KOTOpas SIBMSIETCS rMaBHOW OCHOBOM Mto6oin adhdeKTUBHOM "LLKONbI" 0BYyYeHUs.
CpaBHUTb MHE He C YeM, U NO3TOMY S paboTalo Ha CBOM CTpax U PUCK.

He cyouTe mMeHs cTporo, Tak Kak s paboTtato “c Hyns" 1 "Nncuxonornyeckum cneuomM” He SBMSHOCH.
Hapelocb Ha TO, YTO Apyrve aBTopbl NPOAOIKAT 3TY UCKMKYNTESNBHO BaXXHYIO N "NPEeCcTynHO"
UrHOPUPYEMYIO "NMCUXONOMMYECKYI0 TeMY". XOo4eTCHa BEPUTL, YTO Npu YTeHun "Camoyuntens...", Bol
noYyyBCTBYETE, YTO Takoe AobpoxenaTenbHOE N yBaXXUTENbHOE OTHOLLEHNE K Bawemy coBcem He
nerkomy Tpyay (no cebe 3Hato), a Bawe nogcosHaHve He ByaeT BblgaBaTb curHanos SOS 06
"M3yBEPCKOM M3HACUII0BaHUN MO3roB".

OtaenbHO obpawatoch K "xynuraHam', "gpadyHam” u "3agnpam” (B 06biBaTENbCKOM NOHMMaHUK
3TUX CNOB), "MO3roBas 4eATeNbHOCTbL" KOTOPLIX SIBHO BblpaXeHa.

Bam He HY>KHO 00BACHATL, YTO 3HAYUT "AepxaTb ygap", "yKnoHaTbesa", "gaBatb cgadn”, n
"douHrans!" Bac He cmywatoT. o aTon NpuymHe, NporpaMmMmMpoBaHmne aTo, B NEPBYHO ovepenb,
Bawa "BoTunHa", rae Bbl MoXxeTe cnaBHO "MOOXOTUTLCS".

B nporpaMmmupoBaHun, arpeccMBHOCTb €CTb JOCTOMHCTBO, a He He40CTaToK.

30ecb MOXHO, OT AyLUKN, UHTENNEKTyanbHO "noMaxaTtb Kyrnakamn' (OrpaHMyYeHnin HeT), Nnkoc,
"nocesopayvnBaTh Wen" MHOMMM SJOCTOMHBIM YBaXKeHUs "Bparam™ (OrpaHuYeHnin HeT), OT Yero, KcTaTtu,
Bbl 0AHO3Ha4YHO nony4nTe 6onbLIoe YA0BOMbCTBME.

WNTak, nidpopmauusa byaeT NnpefocTaBnaTbCs B onpeaenieHHon nocneaoBaTenbHOCTU U MO
NPUHUMMY "OT NPOCTOrO K CNOXHOMY".

Mpowy npuaepxuBaTbCs 3TON NOCrNeaoBaTeNbHOCTU N HE NepexoauTb K cneayowmnm pasgenam
6e3 ysacHeHus npegbiaywmx. [leno ato HeToponnueoe 1 He TpebytoLlee cyeThbl.

Bce "BanuTb B Ky4uy" He Byay, "nepeHanpsar" Takke nocrapaloch He co3gaBaTb.

"CamoyumTensb..." paccunTaH Ha HauyMHatoLWMX, HO NPY 3TOM NPeAnonaraeTcs, YTo OHW, Kak
MWHUMYM, 3HAIOT OCHOBbI LINCPPOBON TEXHUKM.

Bbipaxkaro UCKPEHHIOI0 Npu3HamesibHoCMb meM JIl00sIM, Komopble nomMoasiu 8 pabome Had
amum y4e6HUKOM.



1. FOTOBVMM MHCTPYMEHTHI

MukpokoHTponneps! (M BoobLLe Bce NpoLeccopbl) M3HayanbHO NOHUMAKOT TONbKO MalUWHHbIE
KOAbl, TO €CTb HEKYIO COBOKYMHOCTb Hyren U eanHuL.

Te, kTO NpeactaBnseT cebe paboTy CHETUNKOB, PErMCTPOB, TPUITEPOB U T.4., CPa3y Xe NoMmeT
npupogy MallnHHOro koaa.

Tak Kak, cpeaun aneKkTPOHLLMKOB, TakMX Nnogen 60nbLLMHCTBO, TO HA MOW B3rMsid, BCE OHU
cornacsaTcs C TakoM akCMOMOW: MaLUUHHbIE KOAbI NOone3Hbl B "Marbix Jo3ax".

A BOT Koraa HadmHarTca "6onblune Ao3bl" (CNoXHble YCTPOMCTBA C AeCATKaMy KOPnycoB M/CXeM),
TO "MO3rM Ha4YMHaKT ALIMUTLCA" faXe Y KNaCCHbIX 3JTIEKTPOHLLUNKOB, UMEKLWMX HEOOXNHHbIE
crnocobHocTw.

B aTom cny4vae, caMoe HernpusaTHoe 3akniyaeTcs B TOM, YTO MO Mepe pocTa CXeMOTEXHUYECKON
CNOXHOCTU YCTPOMCTBA, 3¢p(PEKTMBHOCTL paboTbl ANEKTPOHLLMKA pe3ko "nagaeT”.

M B camom gene, cun 1 cpeacTB BKNagbiBaeTca "Mope”, a nosfiydaeTcss HeYTO He OYeHb HagexHoe,
rabapuTHOe, CrOXXHOE B M3rOTOBMEHUN, SHEPTrOEMKOE U JOPOroe.

UTo6bl "04HMM MaxoMm NPUXIONHYTL" BCE 3TV Npobnemsl, "arueronosbie” n npuaymann cHadana
"BonbLune" npoueccopsbl (To, YTO NPUMEHSIETCA B KOMMbIOTEPaX), a 3aTeM U "MarneHbkue", Ha3BaB
X MUKPOKOHTpOINepamu.

BHyTpu m/KoHTponnepa Haxoautca "Habop" moaynen, Kaxabii U3 KOTOPbIX MHOMO(YHKLMOHANEH.
MaHunynupysa Becbma He crnabbiMu BO3MOXHOCTSIMI 3TOro "Habopa', MOXHO peanu3oBaTtb
MUNANOHLI Pa3HOBUAHOCTEN YCTPOUCTB.

EcTtectBEHHO, BCEM 3TUM "XO3ANCTBOM" HYXXHO KaKk-TO "pynuTb".

OTa "pynexka" n ectb TO, 4TO Ha3bIBaeTCsl NporpaMMmnpoBaHNEM.

Ecnun peyb nget o 6onblinx "MaccmBax” MalUMHHbLIX KOLOB, TO NPOrpaMMmMpoBaHnst HanpsiMyto (B
MaLUMHHbIX KoAax) 1 Bpary He noxenaewb: ya0BOMNbCTBUSA HUKAKOro, Aa, Yero gobporo, 1 B
"NCUXYLLKY" NonacTb MOXHO (€CTb UCKITOYEHMS - MOAN C BblAAKOLWMMUCSA CNOCOBHOCTAMN N reHun).
[ns Toro, 4Tobbl 06bIYHbIE NtOAM MoK, 6e3 0coboro "Hanpsra", 3aHMMaTbCS COCTaBNIEHNEM
nporpamMm, NpuayMaHbl pasfnyHble A3blKM NPorpaMMmnpoBaHuS.

CwmbICn BCeX UX 3akntoyaeTcs B 3aMeHe MalUMHHbIX KOAOB CrioBaMM, COKPaLLEHUAMU CIOB,
abpeBeaTtypamMu 1 T. 4., TO €CTb TEM, YTO 4YE€NO0BEKOM f1EMKO U OCMbICIIEHHO BOCMPUHUMAETCS N YeMm
OH MOXeT KOM(OPTHO ornepupoBaThb NP COCTaBEHUM TeKCTa nporpaMmmsl.

Bce atu "ygoboBapumble NPUATHOCTK", MO OKOHYAHWM COCTaBMNEHMS TEKCTa NPOrpaMmel,
nepeBoadATCs B MaLUMHHbBIE KOA4bI OAHUM "NErknm OBuxXeHneM pykn" (Mo3rm nporpamMmmmcta He
3aencTBYyHOTCS).

YTo6bl 3TO "nerkoe ABMXEHNE PyKN" MMeno MecTo ObiTb, "AnLeronosbie” npuayManu Tak
Ha3blBaeMyto "MHTErpUPOBaHHYO cpeny pa3paboTku”.

970 ecTb Habop nporpamm, B KOTOPOM NMPOrpaMMucT pabotaeTt ¢ MakCMManbHOW CTENEHbLO
KomdpopTa, npuyem, no BCemy "MaccmBy" pellaeMbix MM 3agad (BKIOYas U COCTaBriEHNE TEKCTA
nporpamMmmsl, 1 T.4. 1 T.M.).

UTo, nepBbIM OenoMm, HYXXHO caenartb, HanpumMep, PyCCKOMY, KOTOpbIv ronar B AHIMNO K
cobupaeTcsa Tam Xntb?

BblyunTb aHrMUIACKUIA A3bIK.

Mpu "Bbesge" B NporpaMmMupoBaHue, HYXXHO caenaTb TO Ke camoe (3ajadva gaxe CyLeCcTBEeHHO
npotue).

"MpomaTepb" BCEX A3bIKOB NPOrpaMMmnpoBaHunst - accemonep.

XOTS OH 1 cUMTaeTCa cambiM NPOCTbIM, HO CIOBO "MPOCTON" OTHOCUTCS Npexae Bcero Kk Habopy ero
KOMaHA: KOfIM4eCTBO UX - MUHUMansHO Heobxoaumoe, U TeM He MeHee, BMOSHe JOoCTaToqHoe A1
pelleHns camMblX CNOXHbIX 3a4a4, HO He K KOM(OPTHOMY BOCMPUSATUIO UX YENOBEKOM.

KomaHngpl accembnepa ABnstoTca MO0 COKpaLLEeHNSIMN aHIIIMACKUX CroB, TIMGo HabopoMm nepBbixX
OYKB aHIMMMCKNUX CROBOCOYETaHMI, NMBO 1 Tem, 1 ApyrnMm.

MwuHuManbHbIN "oxeHTRAbMeHCKNn" Habop accembrniepa ang MNKoe coctaBnsaeT 35 komaHg,
PeanbHo e, Hanbonee 4acTo, ncnonbaytoTcsa ot 10 4o 20 KomaHa.

B panbHenwem, HacTporTe cebs NpoCcTo Ha Tynoe 3ayymBaHue (Ha nepBbiX Nopax) BCen 3TOn
aHrnunckomn "abpakagabpsbl”, Tna 3ybpexkn (8 BoobLLe He MMEK HUKAKOWM CKITOHHOCTU K
WHOCTpPaHHbIM fi3blKaM, HO HUYEro, OCBOUI), HE Takas Y 3TO U CNoXHasa 3agadva, 3asepsto Bac.

B panbHenwewm, Bawe obpasHoe MbilwneHne n 3putenbHasa namsatbe Bam nomoryrT.

A Bbly4nTb acceMbrnep o4eHb Jaxke CTOUT MO NPUYUHE TOro, YTO OH, MOXET BbITb, 1 HE OY€EHb
"yooboBapnm", HO UMEHHO Ha 3TOM S3blKE MULLYTCS CaMble KOMMNAaKTHbIE MO 06beMy, ObICTpLIE U
HaJeXHble NporpaMmebl, U NO 3TOWN NPUYNHE, CEPbE3HbIE MPOrpaMMuUCTbl, paboTatoT



npeumyLLLecTBEHHO B accembrepe.

MpeaynpexaeHue: Ha 3ToM aTane B accembnep He ne3tb! Bcemy cBoe BpeMs. Noka goctaTtovHo
obLwero npeacTtasneHus (NycTb "B Mo3rax ynsketcs'").

Mporpammel gnsa MNMKoB coctaBnsaoTcs NpenmyLLECTBEHHO B accembrnepe.

[axe ecnu nporpamma Anst HUX U coCTaBneHa Ha A3blke 6onee BbICOKOro YPOBHS, TO B KOHEYHOM
nutore, MHTErpMpoBaHHas cpega paspaboTku nepeBedéT Bce B accembnep.

O6 vHTerpmpoBaHHoOM cpefe pa3paboTku (NPoOeKTMpPoBaHUS):

OHa BbINONHAET Lenbln KOMMMeKe 3agau.

B ee cneunannsmMpoBaHHOM TEKCTOBOM pefakTope, COCTaBNAeTCa TEKCT NporpamMmbl.

TekcT nporpaMmmbl HeNb34 3anucbiBath B UK, Tak kak OH "MOHMMAaET" TONbKO MaLUMHHbIE KOAbI.
CnepoBaternbHO, HYXHO NpeobpasoBaTb TEKCT NPOrpaMmbl, C A3blka accembnep, B MalLWHHbIE
KoAbl.

To ecTb, He06XOOUMO TaK Ha3biBaeMoe acceMbnnpoBaHmne (KOMNUAIMPOBaHME) NCXOLHOMO TEKCTa
nporpamMmbl, KOTOpOE NPOM3BOANTCA BCE B TOW XXE MHTErPUPOBAHHOM cpeae pa3paboTku.

BoT 3aecb-T0 HaunHarowme obbI4HO 1 NyTaKTCA: CrIOBOCOYETaHNe "accemMbrimpoBaHme UCXOAHOro
TeKkcTa nporpamMMbl” O3Ha4YaeT He NepeBo NCXOL4HOro TEeKCTa NporpaMMbl Ha A3blK accembrep
(TekcT nporpamMmbl yXXe HanucaH Ha s3blke accembnep), a HaobopoT, Npeobpa3oBaHne TeKCTa
nporpamMmbl, HANMCaAHHOWN Ha s3blke accembriep, B MalUHHbIE KOAbl, KOTOPblE CHavana
COOTBETCTBYIOLMM 06pa3oM apXMBMPYOTCS M NOMELLIAIOTCS BHYTPb crieuuansHoro garvna c
pacwupeHuem (chopmatom) .HEX (onsa ygobcTBa XpaHeHUs1 N TPaHCNOPTUPOBKU MaLLMHHbIX KOOOB),
a 3aTeM pasapxusupytoTca U3 HEX-anna u npuHMMaloT CBOW UCXOAHbIVM BUA B NporpaMme,
obcnyxueatoLLen nporpammaTop.

C nomoLLbo 3TOW NporpamMmmbl, MalLMHHbIE KOOkl Nporpammbl 3anuceiatotes B MUK,
MprBeaeHHOE Bbille CrIOBOCOYETaAHNE, UCMONb3yeMoe CNolb U psiaoMm, 6e3ycnoBHO, He ABnseTcs
yAa4HbIM.

O6paTtuTe Ha 3TO BHUMaHWe 1 Bcerga uMenTe BBUAY, YTO OHO He OTpaXkaeT CMbIcra
npovcxoasiiero, XoTa s u 6yay ynotpebnstb ero ganee, Tak kak OHO ABMASIETCA CTaH4APTHbIM.

A pacckasan TonbKo 0 ABYX OCHOBHbIX (PYHKLUMAX MHTENPUPOBAHHOM cpefbl pa3paboTku.

Ee BO3MOXHOCTM MMM [arneko He ncyepnbIiBatTCS.

WHTerpnpoBaHHas cpega paspabotkm ansa MNMiAKos HasbiBaeTca MPLAB .

~" MPLAB IDE =] B

File Project Edit Debug PICSTART Plus  Oplions  Tools  wWindow  Help

570,40 | | PICIEF244  pc0x00  |we0s00 -—-zdcc  [BkOn Sim 4 MHz [User

Ota nporpamma (BepHee Habop nporpamm) co3gaHa npoussoantenem NMKos, To ecTb ompmon
Microchip Technology Inc

B Poccuu, npegcraButenem aton ompmebl aensietca OO0 "Mukpo-4Yun®, KoTopoe nmeeT B
MHTepHeTe CBOW CanT TEXHMYECKON NOOAEPKKM HA PYCCKOM sA3blke hitp://www.microchip.ru
(kcTaTn, Ha aTOM canTe, B pasgene "HaunHarowmm”, ecTb CCbifika Ha MOW CawT).
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JInuHo g nonbayock Bepcnen MPLAB 5.70.40, yto 1 Bam coBeTyto.

9710 "cTapbii, JOOpPLIA KOHb, KOTOPbLIN 6OPO3abl HE UCMOPTUT" N BO3MOXHOCTEN Y HEro "BbilUe
KpbILmn".

(MaBHbIV HEQOCTaTOK 3TOM BEPCUUN - MeANeHHO paboTaeT (cunTaeT), HO ANS HAYMHAKOLWKX,
"PEeaKkTUBHON" CKOPOCTU N HE HYXKHO.

MaBHOE ee NpPenMyLLEeCTBO - HaAEXHOCTb paboThl.

B 6onee no3gHMx Bepcusix, B TOM UM UHOW Mepe, OCYyLLLEeCTBIIEH 0OMEH CKOPOCTM Ha HagEeXHOCTb,
YTO MHOrAa He eCTb XOPOLLO.

B panbHenwem, 1 6yay opueHTUpoBaTbCA Ha Bepcuio 5.70.40.

MpumevaHue: auctpmdytns MPLAB Bepcum 5.70.40 (1 eLle 2 BEpCUN) MMEETCSA Ha KOMMNAaKT-
Aavcke. 3akaumBaTtb AncTpubyTs MPLAB HYXHO B nanky C aHrMMMUCKUM Ha3BaHWeM (nanka Mou
dokyMeHmbI Unn pabo4uli cmos1 He NOONAYT), MHade ByaeTe NMeTb NPOBNEMBI.

Jlyywe Bcero opraHnsoBaTth ee B nanke Program Files awucka C.

Mporpamma MPLAB siBnsieTca nHterpupoBaHHon cpegon paspaboTtku ansa MNMAKos n coaepxut Bce
Heobxoaumoe Kak Ans HanMcaHusa U peaakTMpPOBaHUA Nporpammbl, Tak U A5s co3gaHns
HEX-cainos, a Takke 1 Ang otnagku nporpamMmmbl.

Takum obpa3om, Heo6XoAUMOCTb B HaNM4YMM OTAENBLHOro TEKCTOBOrO peAakTopa Ang HanucaHus
nporpamMmbl, OTAENbHOM NporpaMmsbl - acceMmbnepa gns co3gaHua HEX-tarna n otgensHoro
oTnag4vka nporpaMmmbl (CUMynaTopa) oTnagaeT, Tak kak B MPLAB Bce 3To ecThb (1 gaxe Gonee
TOro).

YctaHosute MPLAB Ha cBomn KomnbloTep, ybeanteck, 4TO OHa BCTana He "KpMBO" 1 Ha BpeMs Npo
Hee 3abyabTe, TaK Kak Ansi Toro 4Tobbl ¢ Her paboTaTtb, HEOBXOANMO OCHOBATENBHO
NoAroTOBUTLCS, YeM B AarbHenwemM Mbl U 6yaem 3aHMMaTbCS.

Cnepytowuin war - c6opka nporpammaropa, Tak kak HEX-thain nporpammbl, CO3aaHHbIN B
MPLAB , Heob6xoaumo "npeBpatntb" B MallMHHbIE KOAbI, KOTOpbIE U ByayT 3anuckiBaTbcd B MUK
(Tak HasblBaemas "npoLumska”).

Huyero npolle n HagexHee Yyem rporpammaTop PonyProg , A, Ha nepBoM aTane, NpearioXnTb He
Mory, XoTs, 6e3ycrnoBHoO, UMeTCS 1 Apyrue "O0CTOVHbIE" MporpaMmMaTopbl.

Sl O nporpamse PonyProg2000

N PoryProg2000 - MNporparamarop YCTRORCTE © NOCASA0BATENEHEIM GOCTYNOM
Bepcua 2.05a Beta Feb 24 2002

Copyright [C] 1997-2002 by Claudio Lanconeli

E-mail: lancost@ibero. it
Cravarme nocnsgHom BepokHo PonyProg2000 no agpecy;
http:d Awiw. Lanc 0S5, com

ABTOp NEpEEOAE:
Schematic Terrarizt. E-mail: sterr@fromm. com
Mopnepskka pycckol sepcHy Ponyprog Ha hitp:/Aster narod. iu?

Ok | Morowe | O nporpamrae ¥ lib [ BriknoudTe 384K

UHdopmaumio no coopke nporpammartopa PonyProg Bbl Hanpete B "lMpunoxeHun Neol".

Cnepyert y4yecTb, 4TO NporpammaTtop PonyProg nyduwe Bcero pabotaeTt Ha OTHOCUTENbHO
"MeasieHHbIX" KOMMboTepax CTapbiX BbIMYCKOB, Tak Kak, B CBOE BpeMs, nporpamma PonyProg
cosgaBanachb noa Hux.

Mpwn nogknoyeHnn nporpammaTopa K COBPEMEHHbLIM BbICTPOAENCTBYIOLLMM KOMMNbIOTEPAM C
"HaBOPOYEHHbLIMU" OnepaLMOHHLIMU CUCTEMAMU, MOTYT BO3HUKHYTb KOH(NUKTLI TUMa "HEeCTbIKOBKMX"
nporpammbel PonyProg ¢ onepaunoHHOM CUCTEMON UIN NPEBbILLIEHNS NpeaensHO JoMYCTUMMON
CKOPOCTN OO6MeHa AaHHbIMU MEXAY KOMMboTEPOM M nporpammupyemsim MNMAKom, To ectb
nporpaMmmaTtop MOXET NPOCTO He 3apaboTarthb.



OTO BOBCE He eCTb (haKT, HO Takoe MOXeT ObITb.

Camoe nyuluee peLleHne - NpUMEHEHNe A5 3TUX Lenen KOMNbTepa ¢ TakTOBOW YacToTon 0
500mI"y n onepaumoHHon cuctemsl Windows95/98 .

JIn4yHOo A caenan Tak: Kynun npakTUyYecky “3a Tak" "ApeBHIo cTapywky”, obmaHyn BIOS,
NPUCTErHYB K POAHOMY BUHYECTEPY, "MOMOLLHUKOM", 4ONOSTHUTENbHbIN BUHYecTep Ha 810,
noctasun Windows98 u Bkntoumnn "dopcax”.

Monyynnock "geLwweso 1 cepauTo”, U Npexae BCEro no ToM NpUYnHe, YTO Npu 3aHATUK
nporpaMMmnpoBaHeM, Co3gaHuu rneYaTHbIX NNaT, BblMEPUYNBAHUN CXEM N MPOYMX
paguontobutenbCckux genax, ocobon CKopocTh U He TpebyeTcs, Tak kKak BCe 3TU 3aHATUS
HecneLuHbl, 1 ocoboro cMbicna 3agencTeBoBaTh NoA 370 Aerno 6bICTPoAENCTBYOLME KOMMNBIOTEPDI
HeT.

B moen "cTapyLuke" cTout no4ytn Ha 26 nogobHoro poga nporpamMm, B TOM YUCHE U AOBOSbHO-TaKn
"HaBOPOYEHHLIX", U HNYEro, NpekpacHo paboTaer.

C Tem, 4To JOIMKHO ObITb B HanNu4nmM obasaTensHO, 9 Ha4eKCb, NMOHATHO, @ Tenepb O NOME3HbIX
"Menoyax". Ckavante 3TW ABE MalieHbKMe, HO Nosie3Hble N YOOOHbIE MPOrpaMMKu:

HEX - kanbkynarop: ¢ann CALC32.rar npunaraetca (nanka "llpozpammsbi").
KoHBepTep cuctem ucuncnenums: cpann BCONV32 npunaraetca (nanka "flpozpamMmbi").

Base Converter

Byte Order; Data Twpe:
HEH
unzigned lang =
Hes: Diecimal;

Binany:

EEEEE
1S BN B B
5] 8 S
T 5 =0

OHuM HacTonbKo NPocTbl, YTO Bbl 6e3 Tpyaa pasbepeTech, 3a4eM OHU HYXHbI.
Yawe Bcero TpebyeTcs KOHBEPTEP CUCTEM UCHUCTIEHUS.

08.07.07.
OpOuH 13 aKTUBHbIX Y4acTHMKOB paboThl, MeTp BbicoyaHckuit, paspaboTan nporpammy
KOHBEpTEpa CUCTEM UCHUCIIEHUS], KOTOpasi HaMbonee aganTUpPoBaHa K NPaKTUYECKUM HyXXOaM:

= Koupe prep cHcTem HCUMCIE HHA

HE DEC

EIN

KoHBepTep cuctem ncumcnenus MNetpa BoicouaHckoro: ¢hanmn Hex-Dec Bin.exe npunaraetcs
(nanka "lMpoepammbI")



Mpw OTKpPbLITUK, NPpOrpaMma KoHBepTepa yCTaHaBMMBaeT aHIMMNCKYIO packnaaky Knasuartypbl
(TO, YTO HYXHO).

NTak, BCe 4TO HEOGX0AMMO ANS 3aHATUA NporpammypoBaHem PIC KOHTPONNepoB MMeeTCs.
MNoka, 370 He Gonee YeM KpacuBble U UHTPUrytoLMe “LUTYYKM" He BMOSTHE NOHATHOrO
npegHasHayeHus.

MOoXXHO MX Ha Jocyre pacCMOTPETb, Ha YTO-HUOYAb NOHaXMMaTb, TONbKO, BO M3GexaHue
AanbHenwnx HegopasyMeHuin, He TporamTe HacTPOeK No YMOYaHMI.

MNepexoauTe K crneayoLlleMy pasgeny.

"CamMoyuuTenb no nporpaMmmupoBaHuto PIC KOHTPONNepPoB ANA HauyMHaloWwmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru



2. YTO Takoe MUKPOKOHTPOMMEp, 1 Kak oH paboTaeT

Mpexge Bcero, MMKPOKOHTPOSIEP 3TO MNPOLLECCOP CO BCeEMM ero "aTpubyTtammn”, Nnoc BCTPOEHHas,
9HeproHesaBMcMmMmas namaTb (MporpamMmm M AaHHbIX), YTO NO3BOMNSET OTKa3aTbCs OT BHELUHEN
namMsaTu NporpaMm 1 NOMeCTUTb NPOrpamMMy B €ro 3HeproHe3aBUCUMY0 NaMATb.

OTO NO3BONSET CO30aBaTb OYEHb NPOCTbIE (B CXEMOTEXHNYECKOM OTHOLLEHUN) N KOMMAKTHbIE
YCTPOWUCTBA, BLIMNOMNHAKLWWNE, TEM HE MEHee, JOCTaTOYHO CINOXHble PYHKUUU.

WHoroa gaxe AvBy Aaellbes: 3Ta MarneHbkada "LWTydKa" 3aMeHdaeT Lenyto "rpyay ctaporo xenesa"
(K555 un T1.48.).

Ito6or MUKPOKOHTPONNEP, MO CBOUM BO3MOXHOCTSIM, KOHEYHO Xe, yCTynaeT npoLeccopy
KOMMblOTEpa, HO TEM He MeHee, CyLLIeCTBYEeT BeCbMa OBLLMPHbBIN KNnacc YCTPOUCTB, KOTOpble
npenMyLLLeCTBEHHO peann3ylTcs MUMEHHO Ha MUKPOKOHTpOMnepax.

N B camoMm aene, KOMNbIOTEP B KAPMaH He NosioXuLb U OT 6aTapeek ero He 3anuTaellb.

[MoaToMy, BO MHOMMX crnyyasax, MMKPOKOHTpOsriepam npocTo HeT anbTepHaTuBbI.

"Cepauem” MUKPOKOHTposepa ABnsieTcs apuMeTurko - niormdeckoe yctponctaso (AJY).

MpoLe Bcero ero npeactaBuTb B BUae BaHanbHOro KanbKynatopa, KHOMKaMu KOTOpPOro ynpasnsieT
nporpamMmma, HanMcaHHas Ha si3blke accembrep (To ecTb, NPOrpamMmMuCT).

Ecnu BagymaTbcsA, TO HU4ero ocobo CrnoXHOro, B MexaHu3me ynpasrieHust Takoro poaa
KanbKynaTopom, HeT.

W B camom gene, ecnu Hy>KHO, HanpuMep, CnoXxuTb Yncra A n B, To B TekcTe rnporpaMmmel cCHavana
3agaloTca KoHcTaHThl A 1 B, a 3atem gaetca komaHaa "CnoxuTb".

MporpammuncTy BoBCE He 006s3aTENbHO 3HATb, YTO MPOMCXOANT C HYNAMU U eanHMLaMn (passe
TONbKO TOSbKO ANsi 06Lero passuTus), BeAb KarbKynaTop OH Ha TO U KanbKynaTop, YTobbl
n36aBuTb NOMb30BaTENS OT "BO3HM" C MALUMHHBIMW KOgamMu U Npodnmmn "HeygoboBapmumocTamun',
Koraa Bbl paboTaeTte ¢ komnboTepoM, Bam 1 He HYy)XHO AeTanbHO 3HaTb, YTO NPOMCXOANT B AebpsAX
onepaunoHHOW CUCTEMBI.

Ecnu Bbl Tyga "nonesete”, 70 "c yma congeTe”, a MMKPOKOHTpOIep, No CBOEN CYTU, €CTb TOT Xe
CaMbli KOMMNbIOTEP, HO TOMNBKO NPOCTOMN.

[MporpammMmnCTy TOMbKO HYXXHO AeTarnbHO 3HaTb, KAKUM MMEHHO 06pa3oM "npukasaThb xenesske"
caenatb TO, YTO HEOBXOAMMO ANA AOCTUXKEHUS 3aQyMaHHOrO.

MwuKpokoHTponnep MOXHO NpeacTaBnTb cebe Kak HEKUI yHMBepcarnbHbIN "Habop™
MHOrOOyHKLMOHaNbHbIX Mogynewn (6rokoB), "pbldaru ynpaBneHmsa" KOTOPbIMU HaXOASTCS B pyKax
nporpamMmMmcTa.

OTux "pblvaroB” 4OCTaTOMHO BOMbLIOE KONMUYECTBO, N ECTECTBEHHO, UX HYXKHO OCBOUTbL N TOYHO
3HaTb, YTO MMEHHO NPOM3ONAET, ecnn "AepHyYTb" (AaTb KOMaHAY Ha A3blke acceMbnep) 3a TOT Unu
WHOW "pblyar”.

BoOT 30€ecCbh-TO y)Ke HY)KHO 3HaTb, KaK "0Tye Halle", Kaxaylo AeTanb U He XarneTb Ha 3To "y3HaBaHue"
BpEMEHU.

Tonbko Takum obpasom nycTyto "6oneaHky" (HesanporpammupoBaHbin MNK) MoxHo "3acTaButb”
BbIMOSIHATL Kakne-To "OCMbICNEHHbIE" AENCTBUS, pe3yNnbTaT 60oMbLIen YacT KOTOPbIX MOXHO
npoBepuTb B cumynsitope MPLAB (06 aTom - no3gHee), Aaxe He 3anuceiBas nporpammy B MNAK.
NTak, Heobxoamm nepexopq K "MogynbHOMY" MbILLMIEHMIO.

JTio60o MUKPOKOHTPOIEP MOXHO YNoaobuTb 4ETCKOMY KOHCTPYKTOPY, B COCTaB KOTOPOro BXOAUT
MHOXECTBO BCAKUX NPegMETOB, MaHUMYNUPYS C KOTOPbIMW, MOXHO MOSTYYUTL TOT UMW UHOW
KOHEYHbIN "NpoayKT".

[aeante ¢ HUMK pasbepemcs 1 "pasnoxnm Bce No norioykam”.

B kayecTtBe npumepa g 6yay ucnonb3osBaTb OAMH U3 CaMbIX pacnpocTpaHeHHbIx PIC KOHTponnepos
PIC16F84A.

OH aBngeTcs Kak 6bl "npomaTepbto” 6onee cnoxHbix MNMAKoB, cogepXut MMHMManbHbIn "Habop"
MOAYIEN 1 KaK Hefb3s nydlle noaxoauT Ansd NnepBMYHOro "Bbesna B M/KOHTpornepbl"”.

OHeproHe3zaBucumas NnamaATb.
HayHeMm c aHeproHesaBncuMmMon Nnamati (NaMsTb NporpamMmm U NamATb JaHHbIX).
NHdopmauuns, 3anoxeHHasi B 3HEproHe3aBnCUMYLO NaMsaTb, COXPaHAETCS MpU BbIKNHOYEHUN
nNUTaHUsA, 1 NO3TOMY MMEHHO B HEE 3anucbiBaeTcsa nporpaMmma.
To "MecTo" 3HeproHesaBMCMMOMN NaMATU, KyAla 3anucbiBaeTcAa nporpaMmma, HasbiBaeTcs
namaTb NporpaMmm.
O6bem namaTn nporpaMmm MoXeT ObiTb pasnuudeH. [na PIC16F84A, oH cocTtaBnsieT 1024 cnosa.
OTO 03Ha4aeT, YTO OH NpeAHa3HayveH Ansa paboTbl ¢ NnporpaMmmamMm, 06beM KOTOPbIX HE NPEBbLILIAET
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1024 crnos.

CnoBo namsATK NporpamMm He paBHO ogHoMy 6anTy (8 6uT), a 6onbLie ero (14 6uT).

OtpenbHas komaHaa, kotopyto MK ByaeTt B ganbHenwem BbINONHATb, 3aHMMaeT O4HO CIOBO B
namMsaTu Nporpamm.

B 3aBMcMMOCTM OT Ha3BaHUA 3TON KOMaHAbl B accembriepe, CrioBO NPUHUMAET TO UMK MHOe
YMCMOBOE 3HayYeHne B MaLLMHHOM KoJe.

Mocne 3anucu B MUK "npowmekn” nporpammbl, CoBa NamaT Nporpamm (MaLLMHHbIE KOoAbl) Kak Obl
"npespaLLaoTca” B KOMaH4bl, KOTOpbIe pacnosnaratoTcs, B NaMATH NporpamMmm, B TOM Xe Nopsaake, B
KOTOPOM OHM CriefytoT B UICXOAHOM TeKCTe MporpamMmmbl, HAaNMMCaHHOM Ha A3blke accembrnep, U B TOM
Xe nopsgke MM NpucBamBaloTCa agpeca, Npy obpaLleHnmn K KOTOpbIM, Ta UM MHaA KoMaHaa
"n3BnekaeTcd" U3 namaTu NporpamMm Ang ee BbINONTHEHUS.

[MocnenoBaTenbHOCTL e UX BbINOSTHEHUSA OnpeaerisaeTcs Nnornkov nporpaMmmel.

OTO 03Ha4aeT TO, YTO BbINOSIHEHME KOMAHA MOXET NMPOUCXOANTb HEe B NOpsiAke NocneaoBaTesibHOro
BO3pacTaHUs UX agpecos, C LWarom B 04HY No3uumio (Tak HasbiBaEMbIi MHKPEMEHT), a "ckavykoMm".
[eno B TOM, YTO TOSLKO YXX caMble MPOCTeNLLME NporpaMmmel, B npegenax ogHoro Ux rnonHoro
umnkna, obxoaarcs 6e3 aTux "ckavykoB”, Ha3bIBaEMbIX Nepexoaamu, 1 BbIMOMHAKTCA CTPOro
nocnegoBaTtensHO.

B ocTanbHbIX Xe cny4vasx, Tak Ha3biBaemas (MHoW) "paboyvas Toyka nporpaMmbl” "MeveTcs no
TEKCTY Nporpammbl kak yropenas" (kak pas brniarogapsi 3Tum cambiM nepexogam).

TepMuH "pabo4ana Touka nporpamMmmbl” - MOsl "caMogenTeNnbHOCTL" .

B cBoe Bpems, 9 Obifl 04eHb CUITbHO YAMBMEH OTCYTCTBUMEM Yero-To nogobHOro B MHpopmaumu,
CBsI3aHHOWN C 06bsICHEHNEM PabOThl NPOrpamm.

Kasanocb Obl, 4ero npote, N0 aHanornm, Hanpuvep, ¢ paboyen To4KOM TpaH3McTopa, caenartb
6onee KOMOPTHbIM "BbE3A B MEXaHUKY" paboTbl nporpamm?

Tak HeT Xe, Kak OyaTo cneumanbHO, NPUAYMbIBAOTCS Takue "roNoBOKPYKUTESbHbIE 3aMeHnTenun",
npu4em, B pasnu4HbIX criydyasx, pasHble, YTO 3anyTaTbCHd B 3TOM OYEeHb NPOCTO.

NTak, pabouyto ToUKy nporpaMmMbl MOXHO NpeacTaBuTb cebe B BUAEe HEKOEro "Lapuka OT MUHT-
noHra", KOTopbIN "ckaveT" No KoMaH4aMm TeKkcTa NporpamMmmMbl B COOTBETCTBUU C anropnutMom
(norukomn) MCNOMHEHNSI MPOrPaMmMmbI.

Ha kakyto komaHay "Lapuk ckakHyn", Ta KoMmaHga v UCMOMHAEeTCA.

Mocne 3Toro oH "nepeckaknBaeT” Ha ApYryo KoMaHy, OHa UCMOoNHAeTCs, 1 T.4.

OTK "ckadkn" NPoONCXoaAT HEMPEPLIBHO U B TEYEHME BCErO BPEMEHW BKITHOYEHUS NMUTAHNSA
yCTponcTea (MCNOSTHEHMS NporpamMmbl).

JTiobas 6onee-meHee crnoxHas nporpaMmma pas3buBaeTcst Ha YacTu, KOTOPbIE BbIMOMHAT
oTAenbHble yHKUMK (CBOEro poga nporpaMMKu B MporpamMmmMe) 1 KOTopble HasblBaoTCH
noanporpaMmmMmamMu.

ATpunbyT ntobor nognporpaMmmel - PyHKLMOHANbHasA 3aKOHYEHHOCTb MPOU3BOAMMbBIX B HEW
OencTeun.

Mo cyTun cBoen, 3Ta "Bblgymka" BBeAEHa B NporpaMmmmnpoBaHme ans yoobcrea peanvsaumm
npuHUuna "pasgensan u BnacTeyn”: "Bpara” Beb ropasgo nerye "pasrpoMnTb No 4acTam, Yem B
oblen macce".

[a n nopsagka 6onbLue.

Be3ycnoBHble nepexoabl (nepexobl 6€3 ycnosums) mexagy nognporpaMmmamm (eCrnm OHu
nocnegoBaTternibHO He NepexoaaT O4Ha B APYrylo), OCYLLECTBASIOTCA NPY NOMOLLN KOMaHA,
6e3ycrnoBHbIX NepexoAoB, B KOTOPbIX 06513aTENbHO yKa3blBaeTCA aApec KoMaHabl B NamMaTn
nporpamMm (KOCBEHHO - B BYAE Ha3BaHWs NognporpamMmMbl UM METKM), Ha KOTOPYHO HY>KHO NepenTu.
CyLecTBYIOT Takke nepexofbl ¢ ycnosveM (ycrnoBHbIe nepexoabl), TO eCTb, C 3a4eCTBOBaHUEM
TaK Ha3bIBAEMOro CTekKa.

Bonee nogpobHO 0 nepexogax s pacckaxy nosgHee.

Afgpeca komaHg onpefensoTca cHeTYMKoM KoMaHa (OH HasbiBaeTcs PC).

To ecTb, KaXXQOMy COCTOAHUIO CHETUMKA KOMaHL COOTBETCTBYET OHa U3 KOMaHL NporpaMmmel.
Ecnun komaHga npocTas, To CHEeTUMK NPOCTO MHKPEMEHTUpYeTCS (MocneaoBaTenNbHO BbINONHAETCH
cnegyoulasl KomaHga), a ecnu KomaHga cnoxHas (Hanpumep, KomaHga nepexoga unu Bo3spara),
TO CHETYUK KOMaH U3MEHSIET CBOE COCTOSIHUE "CKauyKOM", akTUBUPYS COOTBETCTBYIOLLYIO KOMaHAY.
MNpumeyaHve: MIHKPEeMEHT - yeesludeHue Ha eOQUHUUY 8e/IU4UHbI Yucsia, C KOmopbIM
npou3eodumcs 3ma onepayusi, a AEKPEMEHT - yMeHbWeHUe Ha eQUHUYYy (Tak Ha3blBaeMble
KOMMNSIMMEHTapHbIe onepawum).

B npocTeriwem crnyyae, To eCTb B Criydae OTCYTCTBUSA B MporpaMme NepexoaoB, CHETYUK KOMaHS,
PC, HaunMHasa ¢ komaHgbl "cTapTa” (HyneBon agpec), MHOroKpaTHO MHKPEMEHTUPYeETCS,
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nocnegoBaTenbHO akTUBM3UPYSA BCE KOMaHAbl B MAMATN NpOrpamMm.
OT0 03Ha4aeT, 4YTo B 6ONbLUMHCTBE Cry4yaeB, 3a KaXabl Tak Ha3blBaeMbll MaLIMHHbLIW LUK (TakT
paboTbl nporpammsbl: A4ns NYKoB oH paBeH YeTbipeM nepruogam TakTOBOro reHepartopa) paboThbl
MAKa, nponcxoguT NCNOSTHEHWE OAHOW KOMaHAbI.

EcTb 1 KOMaHObl UCMOMHEHNE KOTOPbIX MPOUCXOAMUT 3a 2 MaLLUMHHbLIX Unknia (M.4.), HO UX MeHbLLE.
KomaHg, koTopble MCNOMHATCA 3a 3 M.L. 1 ©onee HerT.

Takum BOT 06pa3om, Ha OOMNbLUMHCTBE Y4aCTKOB NporpamMmmebl (8 MX HasbiBalo " IMHEMHbIMU
yyacTkamu"), nocrnegoBaTtesnbHO 1 nepebupatoTca agpeca B namAaTy NporpaMmm (KoMaHgbl
nocnegoBaTternibHO UCMOMHSAKTCS).

B 6onee crnoxHbIx nporpaMmmax, ¢ 60nbLLINM KONMYECTBOM YCIOBHbIX U 6€3yCrOBHbIX NEPeXonos,
paboTty cyeTunka komaHg PC MOXHO oxapaktepu3oBatb hpason "durapo 3gecb, durapo Tam".

1 MaWwuHHbIA Uukn (M.4.) paBeH 4-M nepuogam TakToBoro reHepatopa NKKa.

CnepoBaternbHO, Npu Ucnonb3oBaHumM kBapua Ha 4 Mry,., 1 m.u.=1 MKc.

BbinonHeHue npoepamMmbl, 8 pabodyem pexxume (Kpome pabomsbi 8 pexxume MOHUXXEHHO20
aHepzaonompebneHusi SLEEP), Hukoz0a He ocmaHaesiueaemcsi, mo eCmb, 3a Kakobll
MawuHHbIU Yukn (unu 3a 2, ecriu komaHoa ucrnoJsiHssemcs 3a 2 M.4.) OO/HKHO 8bINOJSIHMbCS
Kakoe-nub6o delicmeue (KOMaHOa).

TakToBbIV reHepaTop, POPMUPYIOLLMI MaLUMHHBIE LWKIbl, paboTaeT NOCTOSHHO.

Ecnu ero paboty npepBaTb, TO UCMOMHEHWE NPOrpaMmbl MpeKpaTuTCS.

MoXXeT CnoXnTbCsa NOXXHOE NPeACcTaBieHne 0 TOM, YTO paboTy NpPorpaMmbl MOXHO Ha Kakoe-To
BPEMSsI OCTaHOBUTb, UCMOMb3Ys OOHY UIN HECKONBbKO KOMaHA — "nycTbiwek”, He NPON3BOAALLMX
nonesHbIX 4encTBui (ectb Takas komaHga NOP).

OTO npegcTaBneHne He BEPHO, TaK Kak B 3TOM cry4vae, peyb naeT TOMbKO O 3agepXKe BbIMONHEeHUS
crneaylLwWmx KoMaHa, a He 06 oCTaHOBKE MCMOMHEHUSA NPOrpammbl.

lMporpamma NCNoMHAETCS U B 3TOM Crlyyae, Tak Kak "nycTbllKa” eCTb Ta Xe camasi KomaHga
nporpamMmbl, TONbKO HE MPOU3BOASALLAA HUKAKUX AeACTBMIN (KOPOTKas 3adepxkka).

Ecnu e Hy>XHO 3agepXaTb BbINOSIHEHME KaKMX-NTMBO nocneayowmnx KomaHa Ha OTHOCUTENBHO
ANUTENbHOE BPEMS], TO MPUMEHSAIOTCA CneumarnbHble, LMKNMYeckMe nognporpaMmmMbl 3agepxek, o
KOTOPbIX A pacckaxy nosgHee.

Jaxe Torga, korga nporpamma “3asucaeT” ("rmoK"), OHa UCNONHAETCS, NPOCTO TOSbKO He TakK, Kak
HY>KHO.

OcTtaHoBuTb (B 6yKBanNbHOM CMbICIIE 3TOrO CIOBa) UCMNOSIHEHNE NPOrpPamMMbl MOXKHO TOSTbKO
npekpaTne paboTy TaKTOBOro reHepartopa.

OTO NpoucxoanT Npu Nepexone B peXXMmMm NOHMXKEHHOro aHepronotTpebneHus (SLEEP), koTopbii
ncnonb3yeTtcs B paboTe 4OCTaTOYHO crneunduyecknx yCTponcTs.

Hanpumep, nynbToB ANCTAHUMOHHOIO ynpasneHus (U 1.4.).

OTcloga cnefyeT BbiBOA,: NporpamMmebl, He ncnonb3yowwme pexum SLEEP (a Takux - 60nbLWNHCTBO),
Ansa obecneyeHnss HeNpepbIBHOIO BbINOIHEHWSI KOMaHA NporpamMmMbl, 0693aTenbHO A0MKHbI ObITh
LUUKNNYECKUMK, TO €CTb, UMETb TakK Ha3blBaeMbIl MOJIHbIM LMK NPOrpamMmbl, NPUYeM,
MHOFOKpPaTHO MOBTOPSIIOLMNACA B TEYEHNE BCErO BPEMEHW BKIMIOYEHUSA MUTAHNS.

MpoLe roBops, pabovas Touka NporpamMMbl JOSPKHA HEMPEPbLIBHO (HE OCTaHaBMMBAasACh) "MOTaTb
Konbua" NOMHOro Lukna nporpammel (HENPEPbLIBHO NEPEXOANTL C OAHOrO "KombLa" Ha gpyroe).

Oo6OLwue BbIBOADI:

1. KomaHObI npoz2paMmbl " exxam'" 8 naMssmu rnpozpamMm 8 rnopsioke pacrosioXXeHuUs1t KoMaHo
8 meKkcme rnpoapamMmablI.

2. Adpeca amux komaHO Haxodsimcsi 8 cyem4yuke komaHO PC u kaxdomy adpecy
coomeemcmeyem 0OHa U3 KoMaHO NpPo2pamMmmabl.

3. KomaHOa akmueupyemcs (UcrnosiHsemcsi), ecsiu 8 cHem4yuke KOMaHO Haxooumcsi ee
adpec.

4. Akmueayusi KomaHO npoucxodum subo nocredosamesibHO (Ha "NIMHENHOM" y4acTKe
nporpammel), JIlu6o ¢ nepexodom ("' cka4ykomM") Ha Opyayro KoMaHAy (NpV BbINONHEHNU
KOMaHA nepexonoB), C KOMopol MoXem HadYuHambCsl Kak nodnpozpamma (nepexos Ha
NCMNOMHEHMe NoANporpamMmbl), mak u 2pynna KoMaHo, ebiOesieHHass MemkoU (Nepexos Ha
NCMOMHEHMeE rpynnbl KOMaHA, KOTOPOW HE NPUCBOEH "cTaTyc" nognporpammeil).

5. BbinosiHeHUe KOMaHO npozpaMmMbl HUKO20a He ocmaHassiueaemcs (3a UCKINIYEHNEM
pexvuma SLEEP), u noamomy npo2pamma dosmkHa 6b1mb YUKIIUYECKOU.

Ecnu cetyac 310 He NOHATHO, TO HMYEro cTpallHoro. "MpocBeTneHne" OyaeT nosxe.
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Kpome namsaTtu nporpamm, PIC16F84A nmeeT aHeproHe3aBMCUMYHO NaMATb AaHHbIX
(EEPROM namsiTb AaHHbIX).

OHa npegHa3Ha4veHa ansa coXxpaHeHUst AaHHbIX, UMEKLLNX MeCTO ObiTb HA MOMEHT BbIKIMIOYEHMS
NUTaHUSA YCTPOMCTBA, B LENSAX UX UCMONb30BaHUS B AanbHeNWeM (nocne crenyrowero BKNYeHns
nuTaHuns).

Tak e, Kak 1 naMmsiTb NporpamMm, NaMaTb AaHHbLIX COCTOUT U3 SYeekK, B KOTOPLIX "nexar” crnosa.
CnoBo namATX AaHHbIX paBHO oAHOMY 6anTy (8 6uT).

B PIC16F84A, obbem namMaTu gaHHbIX cocTaBnseT 64 banTa.

BanThbl, XpaHsawmecsa B NnaMsATU JaHHbIX, NpeAHa3HavYeHbl An9 UX CHNTbIBAHUA B CTaHOapTHbIE
8-OUTHbIE perncTpbl, peyvb 0 KOTOPbIX NOMAEeT aarnee.

[aHHble 13 3TUX PerncTpoB MoryT BbITb 3anMcaHbl B EEPROM namMsaTb AaHHbIX, TO €CTb,

MOXeT ObITb OpraHM3oBaH 0OMeH JaHHbIMU MeXAY NaMATbIO JaHHbIX U perncTpamMmum.
Hanpumep, umeHHo EEPROM namsiTb AaHHbIX 1 UICNOMb30Basn B CBOEM YacTOTOMEpPE Ans
COXpaHeHns nocnegHunx, nepesn BobIKIYeHEM NMUTaHNA, HacTpOeK.

OHa e ncnonbayeTcs 1 4ns YCTaHOBKM 3HAYEHNA MPOMEXKYTOYHOW YacToTbl.

Bo MHormx nporpammax, namaTb AaHHbIX BOOOLE HE NCNOMb3yeTCs, HO 3TO "BeLLb" UCKMIOYMTENBHO
nonesHas, n ganee si pacckaxy o Hen nogpobHee.

Peructpbl

BkntounTe cBoe 06pa3Hoe MblLLIIEHNE.
Mpennonoxum, 4To Bl KyMnnmu mexaHN4eCcknum KOHCTPYKTOP.
YT1o Bbl genaete cHavyana?
N3yyaeTe ero coctaBHble YacTu ANg TOro, YToObl MPUKNHYTL, KyAa YTO MOXXHO NPUCNOCOBUTb, YTO
KaKk MOXXHO COeQUHUTb APYr C APYrOM, Kakne N3 HeCKoNbKUX OTBEPCTUM HYXHO BblbpaTh, 4TObbI
COeMHUTb HECKONbKO AeTanen n T. 4.
Ecnu Bbl xoTnte cobpatb 13 Hero HeyTo, TO Bbl, nCNonb3ysa pesynbTaTt NonyYeHHbIX 3HAHWN,
BblpabaTbiBaeTe onpedeneHHbIn NnaH 1 peanuayeTe ero.
Mo cyTu, TO e camoe npoucxogut u npu padote ¢ NMNKamn.
"Tnan" aTo nporpaMmma, a "cocTaBHble YaCcTU KOHCTPYKTOpa" eCTb PerncTpsbl.
Mponssoas MaHUNynauMm ¢ permctTpaMmm 1 BCTpameasi UX B nporpaMmmy (B 3ambicern), MOXHO
peann3oBaTb OFPOMHOE KOSIMYECTBO pPasfnnyHbIX YCTPONCTB.
Bes getanbHoro sHaHusa Bcex anemeHToB atoro "MK — KoHCTpyKkTOpa", HE MOXET ObITb 1 peyun o
Kakon-nnbo acpdekTnBHOM paboTe No cocTaBNeHMIO NporpaMMm. Yaenute aToMy ocoboe BHUMaHue.
B MNWKax cywecTByoT ABE rpynnbl PErMcTpoB:
- pernctpbl obwero HasHa4yeHus (GRP)
- W perucTpbl cneymnanbHoro HasHavyeHus (SFR).
OTn perncTpbl ABNAIOTCA ANieMeHTamMmn onepaTUBHON NaAMATK.
To eCTb, OHN COXPaHAT MHAPOPMALMIO TOMLKO NPWU BKITKOYEHHOM NMUTaHWW.
Bce perncTpbl kak obLiero, Tak n cneumanbHOro Ha3HavyeHus, no ceoemy "obbemy”, aBnsaTCA
0HODAaNTHBLIMM.
9710 - 06LWMI cTaHgapT.

Pernctpbl obwero HasHa4yeHus
OT0 "BOTYMHA" NporpamMmmucTa.
M3HavyanbHO, OHM NOXOXW Ha "nycTble 60NBaHKN" 1 TOSKA OT HUX - HUKAKOrO.
UtoObbl 3TOT TONK 6bIN, HEeO6X0AMMO "nNponucaTb” perucTp B nporpamme ("BBECTU €70 B
aKcnnyataumio”), n B criydasx obpalleHun K coaepXMmMomy 3TOro perncrpa, NponssBecTu, ¢ 3Tum
COAep>XMMbIM, 3aMbICrEHHbIE NPOrPaMMUCTOM AENCTBUSA (TO XXe caMoe OTHOCUTCS U K pernctpam
creymanbHOro HasHayeHus).
Pernctpbl o6Lwero HasHa4yeH1st UICNONb3YyTCA Kak ogHobanTHasa (MM MHorobanTHas, ecnv ans
3TON Lenu UCNonb3ytTCs HECKOIbKO PermcTpoB) onepaTtuBHaa NamaTb.
B 0CHOBHOM, OHM UCNONbB3YOTCA ANS TOro, YTO6bl COXPaHUTbL Kakne-rnmbo Yncna, ¢ uenbto
NCNONb30BaHWSA UX B AalNbHENLEM.
Mpryem, No xoay UCNONHEHUSA NporpamMMbl, 3T Yncna MOryT N3SMEHATBLCH: YBENUUNBATLCS,
yMeHbLIAaTbCS, cOpacbiBaTbCs, CHOBA 3arpyaTbCs (Kak B HEM3MEHHOM, Tak U B UIBMEHEHHOM BUAE)
nT.A..
B xoge BbINOMHEHWs1 NporpaMmbl, OAMH U TOT XXe perncTp obLiero HasHayveHus (Mnu rpynna aTmx
PErnCTPOB) MOXET MCMOMNb30BaTbCA ANA paboTbl HE TONLKO C OAHOM, HO U C ABYMSA unn 6onee
YHKLMOHANbHO HE3aBUCUMbIMW FpynnamMu YUCNOBbIX AaHHbIX.
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Hanpumep, B ogHOM noanporpammMe OoH MOXeT paboTaTb Kak CHETHMK, a B ApYyrom - kak 6ydepHas
namsTb, HO Ha NEePBbIX Nopax, 3TUM Moka "He CTOUT 3abuMBaTb rofloBy", TaK Kak KOSIMYECTBO
perncTpoB obLLero Ha3Ha4YeHnss 4OCTaToOYHO BeNuko (“aedmumrta” B HUX HeT).
Korga, Hanpumep, roBopsT, YTO Ha perncTpax obLiero HasHadeHus X, Y, Z (UX MOXXHO Ha3BaTb Kak
YrogHoO, 3TO Aeno BKyca nporpaMmmmcTa) cobpaH 3-x paspsgHbii BblMUTAKOWMNI CHETUYUK, TO cneayeT
nMeTb BBUAY, YTO 3TU PEerncTpbl, camu rno cedbe, TakoBbIM CHETYNKOM HE ABMASIOTCS.
OTVM CHETUYMKOM MX AenaeT NporpaMmma, a eCcinmn KOHKpeTHee, TO NPorpamMmmMucT.
MmeHHO nporpaMmma (COOTBETCTBYHOLLUNE ee KOMaHAb! 1 NocrneaoBaTeNlbHOCTb X UCTIONTHEHWS)
onpenensieT nopsgoK B3anMO4ENCTBUS pa3psiAoB cHETUMKA (CTapLUmMiA, CpeaHUn, MnagLwmmn),
HanpaBneHwe cyeTa, TOUKY Hayarna v KoHLa oTcyeTa, Hanvyue unu oTCyTCTBUe npeaBapuTeribHOn
yCTaHOBKM, MOMEHT cbpoca u T.4.

Otkponte "[lpunoxeHue No2".
Ha aton kapTuHke Bbl BuauTe obnacte onepatmeHon namatn PIC16F84A.
Pernctpbl obLiero HasHa4YeHNst HAXOA4ATCA B MYCTbIX KIETOYKaXx.
Kaxxgon Takom KreToyke COOTBETCTBYET CBOWM afpec.
MycTble (6e3 Ha3BaHWI) OHU NOTOMY, YTO Ha3BaHWSA UM Ha3Ha4YaeT NPOrpPaMMUCT.
Hanpumep, ansa pabotbl B nporpamme, Heobxoanm pernctp 6ycdepHon namsati, B KOTOPOM HY>KHO
"nonpugepxatb” YUCNOo, C Lienbio ero NCnosb3oBaHus B JanbHenLweM.
HasoseMm ero, Hanpumep, Mem n npucsonm emy agpec 0Ch (3To genaeTtca B "LWanke” nporpaMmmel,
0 YeM - No3xXe).
OTO 03Ha4aeT To, YTo pernctp Mem 3arMmMmeT B obnacTn onepaTMBHON NaMSTK Ty KNETOYKY, KOTopas
pacnosioXkeHa npasee XenTon knetodkn ¢ Hagnuceto INTCON.
Bcé. Pernctp 6ydepHoi namaTn yCcrnoBHO "nponucan” (emy HasHa4yeHo Ha3BaHME U MPUCBOEH
agpec B obnactu onepaTMBHON NamMATH) U TeNepb C HAM MOXHO paboTaTb.
"YcnoBHO" NOTOMY, YTO NMoka OH "nponucaH" Ha Bymare, a He B TEKCTe Nporpammbl
(o6 aTom "TexHonornn" — No3xe).
OTy KapTUHKy 51 genan ansa cebs, n kpome obyveHus, oHa nonesHa B pabore.
PacneuvaTtaite ee B HECKOMbKUX 3K3eMNnspax.
Mpun cocTtaBneHnn Nporpammel, B NycTble KNeTKN 3Ton Tabnuubl, MOXXHO 3aHOCUTb Ha3BaHWUSA
perncTpoB obLLero Ha3Ha4YeHus1, a Npu HEOBXOANMOCTH, N KakMe-nMbo NOSICHUTENbHbIE HAAMUCH.
OT10 yaobHO, 1 NNYHO £, YaCTEHbKO Tak Aenato.
£ Hagetock, YTO Bhl 6€3 Tpyaa nonmeTe, Kak onpeaenseTcs agpec ToM U MHOW NyCTOW KNeTKK
(Oa v 3aKkpalLeHHOoM ToXeE).
B koHue agpeca ctouT GykBa h (npraHak 16-puyYHON CUCTEMbI UCUUCTIEHNS).
MmeHHO B TakoM BuAe fyylle BCEero ykasblBaTbh agpec perncrpa B "Lianke” nporpaMmmbl.
Hanpumep, 0Ch, 14h, 29h, 2Ch
MoxHo ucnonb3oBaTb U nponucHele Oykebl: Och, 2dh, 1fh
XoTa B pacnedatke obnacTtn onepaTMBHON NamMATH ykadaHbl 36 perncTpoB obLLero HasHa4YeHust, HO
Ha camoMm gene ux 68 (ewle nntoc 2 paga no 16 WTyK HUKe HUXKHEro psaaa).
Takum obpasom, 68 pernctpos obLiero HasHayeHus, B 0bnacTtn onepaTMBHON NaMATU, UMEIOT
agpeca: 6aHk O - ¢ OCh no 4Fh, 6aHk 1 - ¢ 8Ch no CFh.
Mpun cocTtaBneHnn nporpamm, peako Korga BO3HMKaeT HeobxoaMMOCTb B 3a4eNCTBOBaHUN BCEX
68-Mu permctpoB obLLero HasHavyeHus!, 1 NO3TOMY, B pacredaTtke obnactn onepaTMBHON NaMATH, S
ykasan He 68, a 36 pernctpoB obLLero Ha3Ha4YeHus!, Yero BNOMHE OCTAaTOYHO A5 COCTaBNeHns
Jaxke A0CTaTOYHO CNOXHbIX NporpaMmm. VMimenTe aTo BBUAY.
O6nacTtb onepaTuBHOM NamATH, "BO BCEW CBOEW NOMHOMAacLUTabHOM Kpace", MOXHO HabnogaTth B
MPLAB, peyb 0 KOTOPOW NONAET HUXKE.
O6nacTb onepaTUBHOM NaMATU pasfdefieHa Ha 2 Tak HasbiBaeMblx 6aHKka (B Tabnuue nx pasgenset
yepHas, XUpHas NUHUS).
BaHk OH 1 ecTb BaHK, TO eCTb, HEKOe "XpaHunuLle 3a4enCTBOBaHHbIX UMW HEe3a4eNCTBOBAHHbIX
akTMBOB" (B BUAE perncTpoB obLiero n cneynanbHOro HasHadeHus).
CBepxy pacnonoxeH camblin "Xo4oBOW", HyNeBoMW 6aHK, B KOTOPOM nporpamMmbl paboTatoTt
©60nbLUY0 YacTb CBOEr0 BPEMEHMN.
Uto kacaeTcd pernctpoB obLero HasHa4veHusl, To B YacTu kacaroulencsa PIC16F84A, Bce oHn
pacnonoxeHbl B Hynesom 6aHke, a B nepBoM 6aHke npocTo AyonupytoTcsa (NOBTOPAOTCS UK, Kak
4acTo roBopsT, oTOBpaxatoTcs).
Takoro poga ay6nvpoBaHue no3eonseT pabotaTtb ¢ perncTpamm obLero HasHa4YeHUs Kak B
HyreBoMm, Tak n B nepBoM baHke, "He 3abuas cebe ronosy" nepexogamu n3 6aHka B 6aHK, 4ero He
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CKaXxxellb O He/J,y6J'||/|py|ou4|/|xcs=| perncrtpax cneunanbHOro Ha3Ha4eHu4.

Pernctpbl cneunanbHOro HaaHa4yeHus
Hetann Hawero MNMUK-KOHCTpyKTOpa COCTOAT HE U3 OOHUX PErNCTPOB 06LLEr0 Ha3HaYEeHWs.
9710 - camble npocThle "geTanu'.
Mo 6onbLuoMy cUeTy, K ero "geTtansmM” OTHOCUTCS NPaKTUYECKM BCS SNEKTPOHHAast "HaunHka" PIC
KOHTpoOsepa: TakToBbIN reHepaTop, cuctema cbpoca, AJlTY, namaTtb, yCTPOUCTBA,
obecneumBaloLme npepbiBaHns, NOpTbl BBOAA - BbiBoAa, Tamep TMRO, npegaenutens,
ctopoxesow Tamep WDT (nepeuvncrneH MmHnmanbsHbin "Habop" ana PIC16F84A. [1na Gonee
cnoxHblx NMWKoe aToT Habop ele 6onbLue).
MepeyncneHHble Bbille YCTPOMCTBA MMEKOT MO HECKOSbKY PEXMMOB paboThbl, KOHKPETHBIN PEXNM
paboTbl KOTOPbIX BbIOMPaAeT NPOrpaMmMUCT.
OTOT BbIOOP PEXMMOB NPOUCXOANT B PETMCTPAX CNELMNANBHOIO Ha3Ha4YeHUs, NyTeM yCTaHOBKM
COOTBETCTBYIOLWMX MX 6uTOB B 0 nu 1, a Takke nytem ycTaHoBKu B O unm 1 COOTBETCTBYHOLLMNX
OGMTOB B TaKk Ha3biIBaeMOM CrnoBe KOHdUrypaumm.
YT0 KacaeTcs nocrnefHero, To Ha NEpPBbIX NOpax, ANd NPOCTOTbl MOHUMAHNUS, MOXHO YCITOBHO
cunTaTb, YTO BUTBI KOHpUrypaumm "nexat" B 4ONONHUTENBHOM pPerncTpe "cynepcneymansHoro”
Ha3Ha4YeHus, KOTOPbIN He oTobpaxaeTca B ob6nacTn onepaTtMBHOM NamATy.
He oTtobpaxaeTca noTomy, 4To O6UThl KOHpUIypaL MM pacnosoXeHbl B creunanbsHoMm "cektope”
9HEeproHe3aBMCMMON NaMATN MUKPOKOHTpOnepa.
B panbHenwem, Takoe ynpolieHne no3sonut, 6e3 ocoboro "Hanpsra“, npeactaBuTtb cebe
MexaHun3m paboTbl ¢ Gutammn KoHpurypauuum.
PaccmoTpum perMcTpbl cneunanbHOro HasHayeHums (SFR).
BarnaHuTte B obnacTtb onepatMBHOM NamMaTu.
OTU perncTpbl HAXOAATCH B 3aKpaLUeHHbIX XenTbiM LBETOM kreTodkax (agpeca 07h n 87h —
"NYCTBILWKN"), U B HUX XXE HAXOOATCS UX Ha3BaHMS.
HasBaHusa 1 agpeca aTux permcTpoB cTaH4apTHbl (HEM3MEHHbI) U MaHUNYNMPOBaTb UMK (Ha3HaYaTb
CBOW), B OTNNYME OT PErMCTPOB 0BLLEero HazHavYeHus!, Henb3s.
A pa3 370 Tak, TO €UHCTBEHHOE, YTO MOXXHO C HUMM cAenaTtb, TaK 3TO TONbKO U3MEHUTb UX
COAEPXMMOE, TO eCTb, NPOU3BECTU TE UNWN NHbIE MAHUNYNALUK C NX Butamm (YyCTaHOBUTL Te Nnn
NHble U3 HUX nx B 0 unu 1).
B 3aBMCMMOCTM OT 3TUX MaHMNyNAUUIA, anekTpoHHas "HavnHka" NMWKa npnobpeTaeT cBoncTBa,
obecneunBatoLme QyHKLMOHMPOBaAHUE NporpamMmMbl (@ 3HAYUT M YCTPOMCTBA) MO 3aMbICiy
nporpaMmmMmucTa.
Pernctpbl SFR ¢ Ha3BaHUAMMU, BblAENEHHBIMW KpacHbIM LiBeTOM, Ay6nvpytoTca (oTobpaxatoTcs) B
obeunx baHkax.
YepHbIM LBETOM BblaeneHbl Ha3BaHUs pernctpoB SFR, koTopble He aybnvpytoTcs.
Pabota ¢ 6onbLuen yacTbto pernctpoB SFR npoucxogut B Hynesom 6aHke.
Mpun aTom, coagepxmmoe pernctpoB SFR HyneBoro 6aHka, BblAeNeHHbIX KpaCHbIM LIBETOM,
Aybnupyetca (oTobpaxaeTcs) B nepeoM baHke.
[ns paboTkl ¢ pernctpamu SFR 1-ro 6aHka, BblAeNeHHbIMW YepPHbIM LBETOM, Heobxoanmo (npu
obpalueHnmn K nobomy 13 HMX) nepenTtn B 1-n 6aHK, NPOM3BECTU C UX COAEPKUMBIM HEOBXOAMMbIE
OENCTBUS, U BEPHYTbLCS NOCne 3TOro Hasag, B HyreBon baHk.
B HyneBom 6aHke, 0ENCTBUI C NX COOEPXKUMbIM NPOU3BOANTL HENb3S.
Takux permuctpoB 5 (CM. 06nacTb onepaTUBHOM NAMATH), N UX HA3BAHUSI HY>KHO XOPOLLIO 3aNOMHUTb
WMEHHO MO NpUYMHE HEOBXOANMOCTN CMeHbI H6aHkKa.
Bo Bcex ocTanbHbIX crnydasx paboTta NnpoucxoauT B Hynesom GaHke.
HekoTopble perncTpbl cneunanbHOro HasHavdeHus, Kpome 6MToB, HENOCPEOCTBEHHO BIMSAIOLLMX HA
HacTporku "HaumHkn'" MKKa, nmetoT ewe 1 BuTkl, KOTOPbIE HA 3TU HACTPOWKN HE BIUSAIOT.
Mx HasbiBaloT cpnaramm.
MpoLue roBops, 3Tn OUTLI HE NPOU3BOAAT 4ENCTBUIA, HENOCPEACTBEHHO NPUBOSALLMX K KAKUM-NTMGO
N3MeHeHUAM, HO obpaLLasChb K MX COAEPXMMOMY, MOXHO CYUTaTb MHAOPMaUUIo O pesyrbTaTe
Kakon-nnbo onepaunn (Hanpumep, ABNSETCH N pe3ynbTaToM 3TOW onepaunm HOMb UK HeT), a
3aTeM UCnonb3oBaTh 3Ty MHGOPMaLUUIO NPy BbIGOpe O4HOMO N3 HECKONbKUX CLieHapueB
AanbHenwen paboTbl NPOrpaMmmsil.
Takum obpasom, hnarn moryT onocpegoBaHHO (KOCBEHHO) y4acTBOBaTh B paboyumx ENCTBUAX U
BOBCE He ABMnAlTCA 4eM-To 6ecnonesHbIm.
Mpwn oTnagke nporpammbl, MPOAHANU3NPOBaB COCTOSIHUSA COOTBETCTBYIOLLMX (Pr1aroB, MOXHO y3HaTb
MHOIO NOsiIe3HON MHGOPMaLMN.
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B cBoe Bpems, 5 4onro n HyaHo nepepabatbiBan MHMOPMaLMIO, U3 pa3nnUYHbIX NCTOYHUKOB, B
nonckax Hamboree HarnsAHOro U NOHATHOrO BapyaHTa pacneyaTky coctasa pernctpos SFR, nocne
4ero NMKHYI Ha 3TO AeNo 1 CaMOCTOATENbHO COCTaBuUN 3Ty pacneyvaTky Ans cebs.

MHe oHa cocnyxuna "xopoLuyto cnyx6y”, nycTb NOCNyxut n Bam.

CoseT: usHavyansHo, Bam BygeTt cnoxHoBaTo 3anoMHUTL TO, 4YTO Bbl yBnauTe.

MoaTomMy coenanTte Tak, Kak cgenan s: Ha Bawem paboyem mecTe, NpUKpenuTe 3Tn NUCThI Tak,
4yTO6bI OHW BUCENu neped Bamun n noctosiHHo 6pocanucek Bam B rnasa.

O6wasn uHdopmauma no SFR: "lMpunoxeHue Ne3".

Peructp OPTION: "lpunoxeHue Neo4".

Peructp STATUS: "lpusnoxeHue No5".

Peructp INTCON: "lpunoxeHue NoG".

Peructp EECONL1: "lpunoxeHue Ne7".

BuTbl koHdurypauum : "lpunoxxeHue Ne8'".

PIC16F84A Bce atu dhannbl oTHOCATCA K
6 — 4 PIC16F84A.
7 REO | MCU MCLRJ’1_7 Ta6nuua nepesoaa Yucern M3 O4HOM
= RB1 RAO 8 CUCTEMbl MCYUCTIEHUSI B APYTYIO:
— rE RA1 — "lMpunoxeHue N°9".
9 1 3T0 - ogHa U3 Hanbonee
— RBE3 RA2 — BOCTpPeboBaHHbIX TabnuL, 1 Npu
10] RB4 RA3 2 paboTte ¢ nporpammon, Bl 6ygete
14 3 4acTo K Heln obpallaTbCA.
—| RB3 RA4 — B Heli pacnucaH "packnag" uicen B
E RB6 ZQ 4Mly npegenax ogHoro 6anta.
13 B 6ornbLIMHCTBE CryyYaes, 3Toro
— RB7 L—' I:I Bbl 6yaeTte
0SC1 [0CTaTOuHO, HO ecrin Bil Byn
14 paboTaTb C yncnamu, "HaxoaaLVMUCS
_5 Ve oscokt8 3a npegenamu’ ofHoro 6anTa, To
f GND UCMONb3yNTE KOHBEPTOP CUCTEM

o ncyncneHus.

15 Byksamu D, B, H 0603HaueHbl
OecATNYHaA, 6uHapHas, 16-pnyHan
CUCTEMbI UCHUCTIEHUA

&
J_ 15

COOTBETCTBEHHO.

Hebonbluoe "nnpnyeckoe oTcTynneHune" onst nogHAaATua 60eBoro gyxa: ecnum, Nocne NpodTeHns
N3NOXEHHOM Bbllle nHopmauuu, Bel HavHeTe owyLlaTh, YTO 0XuaaemMoe NoHUMaHue He
NpUXoanT, TO 0COBO HE paccTpanBanTECD.

Ha gaHHom ctagum "Bbesfa”, "6apaak B moarax" HopMarieH 1 eCTECTBEHEH.

A o4eHb yauBnoChb, eCcnn 3Toro He Byaer.

B Takoro poga uHcopmMaLmm Hy>KHO HEMHOTO "noBapuUTbCd”, YTO NpegnonaraeT NPUNoXeHue
HEKOTOPbIX YCUITUN.

"KaBanepuicknm Hackokom" Takne gerna He genatoTcs.

Cenyac "BbIiCTpanBaeTCsl CKeNneT" N HY)KHO OTAENbHO pa3obpaTbCs C KaXKaon "KOCTOYKOMN".
[leno 3To KOHEeYHO "MYTOPHOE", HO COBEPLUEHHO HeobXxoaMMoe, a "Npo3peHne” npuaeT no3gHee.
>Kenato Bam TepneHusi, ycngunBoCTU U XOPOLLEN 3IOCTW.

Mownwn ganbue.

Pasbupaemcsa c butamm permctpos SFR.

Cpaasy paccTasnio npuopuTeTbl: B NEPBYIO o4epeb, C Lenbto HegonyweHus "6apgaka”, cHadana s
Oyny pacckasbiBaTb 0 pabounx buTtax, a o pnarax pacckaxy oTAENbHO.

C aTomn Xe Lenblo, Ha NepBbIX Nopax, A He 6yay BAaBaTbCA B HEKOTOPbIE HeobA3aTenbHble, ANs
HaunHaLWmX, geTanm (0 HUX - NosgHee).

Cpasy obpawato Bawwe BHMMaHue: Hymepauyus 6umoe e 6alime npoucxodum He criesa -
Harnpaeo, a cripasa - Hasiego.

OT0 03Ha4aeT T0, 4To 6UT Mnagwero paspsiaa (BUT ¢ HOMEPOM HOMb) - KpanNHUI CNpaBea, a He
cnesa.

7-6uT - cambin cTapwui. MNMpo Hymepauuio BUTOB creBa Hanpaso - 3abyabTe.

B pacnevaTkax, KpacHbIM LBeTOM 0603Ha4eHbl paboune 61Thl, 3efeHbIM LBeToM - chnaru,
cepbIM LBETOM — "NYCThIWKN" (HE NCNONb3YIOTCSH).
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B peructpe STATUS pacnonoxeHbl Tpu pabounx 6uta (5,6,7), U3 KOTOPbIX HAC, NOKa, UHTepecyeT
TOnNbKO 5- 6UT ¢ HasBaHvem RPO.

MmeHHO aTum 6utom nepekntovarotTca 6aHkm (0 - HyneBon 6aHK, 1 - nepBbIN OaHK).

Ha momeHT cTtapTta (Hadana ucrnonHeHus) nporpammel, B NMAKe Bcerga aBTomaTtudecku (no
YMOJS4YaHUI0) BbICTaBAAETCH HyneBomn baHKk.

But RP1 ycTaHaBnnBaeTCsa paBHbIM HYIO U A4S CMeHbl 6aHka OCTaTOYHO U3MEHATb TONbKO
3HayeHune 6uta RPO (no ymonyaHuio RPO yctaHaBnusaetcs B 0).

YuutbiBas To, 4TO 7-1 6MT (IRP) Tarke, Nno ymonyaHuio, yctaHasnuaaeTcs B 0, u B PIC16F84A 2-ro
n 3-ro 6aHka NpocTo HeT (OHM ecTb B 6onee crnoxHbix MAKax), To npo 6utbl 6 1 7 MOXXHO NPOCTO
"3abbITb" (KOHEYHO, YCNOBHO, 40 NOpbl 4O BPEMEHMW) 1 NOKa He "3abuBaTtb cebe nmn ronosy".
WNtak: B pernctpe STATUS, B npunoxeHun k PICL6F84A, nmeetcd BCero oauH pabounin 6ut
nepekntodeHns 6aHkos RPO.

Peructp OPTION.

Bce 8 6utos - paboune.

Butbl PS0,PS1,PS2 onpegenstoT koadhdmumeHT aenenns npegaenutens (cm. Tabnuuy B
pacneyaTke).

MpepaenuTtenb 370 NocregoBaTerbHasa Lenovka U3 8-Mvu TpUrrepos, Kaxabin N3 KOTopbIX AenuT
Ha 2.

Takum obpasom, MakcMmanbHbIi K03hdUUMEHT aeneHunsa npegaenutend = 256, n oH, B npegenax
paspeLUeHHbIX Tabnuuen 3Ha4veHnin, MOXeT 3agaBaTbCs 3HadYeHnssmmn 6utos PS0O,PS1,PS2.
Mpepoenutenb MoXeT ObITb BKIOYEH NMGOo nepen Tamepom TMRO, nnbo nocne CTOPOXEBOro
Tarmepa WDT.

OT0 onpegenseTt 3-n 6ut pernctpa OPTION (PSA).

Tanmep TMRO - To XXe camoe, 4To U npegaenutens (KaeneHus = 256), HO C BO3MOXHOCTbIO
npeaycTaHoOBKK (NpeaBapuTenNbHOM YCTaHOBKM) U CUHXPOHM3aLMK.

MpeaycTaHoOBKa 3TO €CTb 3anNnCb B TaMep Yncra, HaunHasa ¢ KOTOporo NPoOMCXoauT CHeT.
O6bI4HO, Takoro poaa 3arpysky (YMCNoBYH KOPPEKLMIO) MPOU3BOANAT A8 3a4aHNSI HEKOW
Ha4anbHOM TOYKKU OoTCcYeTa.

Ecnu Tanmep TMRO paboTaeTt 6e3 npeayCTaHOBKM, €ro KO3MULMEHT AeneHuns Bceraa paseH 256
N HEe MeHsieTCS.

[ocTtatouHo cneumdmyeckum cnyvyaem nameHenunsa Koenenns TMRO asnsetca criydan paboTbl €
nepvoanyecknMn npegycraHoBKaMmn. 3TO NPUMEHSETCA OTHOCUTESbHO pefKo.

B 6onblunHcTBE Xe cny4vaes, nepeq TMRO BkntoyaeTcs npegaenuTens ¢ 3agaHHbiM Koenenus.
Ecnn npeppenutens BkntodeH neped TMRO, To, npu nocTynieHnn komangbl copoca (ycT. 0), oHn
cbpacbiBaoTCA OAHOBPEMEHHO.

KomaHngy cbpoca MOXHO paccmaTpuBaTb Kak pasHOBMAHOCTb NpeayCTaHOBKMW.

OcHoBHas cdyHkuna Tanmepa TMRO - nogcyeT KonnyecTsa MMNYNbCOB 3a onpeaeneHHoe
nporpaMmmon Bpems.

Uepes kaxable 256 nmnynbcoB (Npy nepexoge ua coctodnns FFh B coctosiHne 00h) nponcxogut
TaK Ha3blBaemoe nepenonHeHne Tanmepa (nepexon Ha HOBOE KOMbLIO cHEeTa), KOSIMYECTBO KOTOPbIX
(npn HeobxoanMOCTK NoacyeTa KonnyecTsa MMNynbCcoB BonbLuero, Yem 256) nogcumTbiBaeTcs.
Hanpumep: 3a 1lcek. npousowwno 10 nepenonHeHui, 3HaunT TMRO nocuumTan 2560 nmnynbLCcoB.
Ecnn npynntocoBaTb K 3TOMY KonmyecTBy cogepxmumoe TMRO Ha MOMEHT OKOHYaHUS cyeTa, TO
Nofy4YnM TOYHOE KOTMYECTBO MMMYSIbCOB, NOCTYNMBLUMX Ha BXxo4 TMRO 3a 1cek.

Ecnn nepeg TMRO BkntoveH npeggenurerns, To B UTOr NocyeTa BHOCATCH COOTBETCTBYHOLLME
KOPPEKTMBELI, onpegernsemMble 3aaHHbIM KO3 UUNEHTOM OeneHns npeaaenuTens U YNCrom,
"nexawum" B npegaenntene Ha MOMEHT OKOHYaHUS cyeTa.

Ha Takoro poga noacyeTe u OCHOBbIBAETCS NPUHLUMN paboThl YCTPOMCTB, NPOM3BOAALLMX NOACHET
UMMyNbCOB 3a 3aaHHbI UHTEpPBaIt BPEMEHM.

CropoxeBou Taumep WDT ato RC-ogHoBumGpaTop (RC-xaywmn mynbtnsmbparop) ¢
nepesanyckom, opMUPYIOLLNIKA UMNYNBC ANUTENBHOCTLIO NPUMEPHO 18Mc.

Ecnu pabota WDT paspelueHa (a oHa MoxeT BbITb 1 3anpeLLeHa), To nocne crapTa nporpammbl,
OH 3arnyckaeTcsi, U ecrnn ero, B HTepBare BpeMeHu 18Mc., He nepes3anycTuTb, TO OH OKOHYUT
dhopmupoBaHue nmnynbca, 1 No ero 3agHemy GpoHTy, chopmupyeTca curHan cépoca, nocre 4ero
nporpaMma HayHeT UCMOMHATLCS CO CBOEro Havarna.

3ayem 3TO HYXKHO?

B cnyyae "3aBucaHud" nporpammbl, WDT, c6pocuB nporpammMy Ha Havasno, MOXET BbIBECTU ee U3
3TOro0 HEXOPOLUEro COCTOSIHUS.

MmeHHo noatomy Tanmep WDT 1 Ha3BaH CTOPOXKEBbIM.
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OH Kkak Obl "CTOPOXMT IMOK", U KaK TONbKO OH npoucxoauTt (npu aTtom, cbpoca WDT He NponcxoamT),
"roBOpPUT CBOE BECKOE CIIOBO".

[nsa obecneyeHnst 3TOro CTOPOXEBOro pexnma, B XOA4e BbINOMHEHUSA NporpamMmmbl, He06Xxoanmo
nepuogmnyeckun (4epes sBpems He 6onee 18mc.) copacbiBate WDT (He gonyckaTb ero
cpabaTtbiBaHus).

Ecnu nocne WDT noctaBuTb npegaenurens, To nepuoa copoca WDT MOXHO yBENUYUTL (3TO
3aBUCUT OT 3agaHHoro KoeneHus npegaenuTens).

3-1 6ut (RSA) peructpa OPTION onpegenseT, kK YyeMy noakntounte npegaenutens (kK TMRO unu
WDT).

Ecnn npepgenutens BkntodeH nocne WDT, 1o oHn o6a cOpacbiBatoTcs no komaHae copoca WDT.
4-m 6utom peructpa OPTION (TOSE) ycTtaHaBnuBaeTcs MOMeEHT cpabaTbiBaHus Taimepa TMRO.
Mpwn yctaHoBke 6uTa TOSE B 1, CHET NPOMCXOANT NO cnagam UMMNyrbCHOW NOcneaoBaTenbHOCTH
(nepexog ot 1 k 0), npucyTcTtBytowen Ha BbiBoge RA4/TOCKI, a npu yctaHoBke ero B 0 - no
dpoHTam (nepexof ot O k 1).

3HaueHune 5-ro 6uta peructpa OPTION (TOCS) onpefgensieT, kakon curHan 6ygeT nogaBaTbCs Ha
Bxo4 TMRO: nubo BHeLLHWI curHan co cyeTHoro Bxoaa RA4/TOCKI (6ut yctaHaenuBaeTcs B 1),
nn6o BHYTPEHHUIN TakToBbIN curHan CLKOUT (6uT yctaHaBnueaetcs B 0).

B ka4ecTBe BHYTPEHHEro TakTOBOro CUrHasa ucrnonb3yeTcs curHan ¢ 4acToTon ONOPHOro
reHepaTopa NMNKa, pasgeneHHon Ha 4, To ecTb, B 3TOM cny4dae, TMRO 6yaeT cuntatb Kaxablv
MaLUWHHBIA UUKN (1MKC. Npy NpyUMeHeHun KBapua Ha 4mlu).

3710 - ansa cnydas pabotel TMRO 6e3 npegaenutens.

Ecnn ncnonbayetcsa npegaenuTerib, TO HYXXHO YY4ECTb ero KoaUUMEHT AeneHus.

6-n 6ut pernctpa OPTION (INTEDG) onpegensiet, no kakoMy MUMeHHO nepenaay, Ha Bxoae
BHeLHero npepbiBaHus INT, 6yaeT Ha4MHaTbCA BbINOMHEHUE NOANPOrpamMmmbl NpepbIBaHUSA

(0 NpepbiBaHUAX - MO34HEE).

1 -"yxoa" B nognporpammy npepbiBaHmsa 6ygeTt npomcxoantb No PpoHTY cUrHana Ha BbiBOAe
RBO/INT, O - no cnaay.

B 3aBucmMmocTu ot coctosiHus 7-ro 6uta peructpa OPTION (-RBPU), k BeiBogam nopta B nu6o
nogknoyatTcd, NMbo He NnogknYarTca NOATArMBaoLWwmne pes3mcTopbl (Mexay BelBogamu nopta B n
NSOCOM UCTOYHUKA NUTaHKUS).

B PIC16F84A, oHM nogxknoyalTcs Uy OTKYalTes "onTtoM", TO eCTb, Bee 8, a He BbIBOPOYHO.
O6pawato Balwwe BHMMaHMe Ha TO, YTO NOATArMBaloLWMe pe3ancTopbl MOTYT ObIT NOAKMNIOYEHbI, K
BbiBOAaM nopta B, TonbKo B criyyae yCTaHOBKU PeXUMOB UX paboTbl "Ha BxoA".

MosicHsato: BbIBOALI NopTa B moryT paboTaTth Kak "Ha Bxo4", Tak 1 "Ha BbIxo4'".

Mpwn paboTe "Ha BbIXOA", MOATArMBAOLME PE3NCTOPLI aBTOMATUYECKN OTKINIOYAKOTCS (E€CNK OHK
ObINN NOAKMYEHbI), TaK KaK BbIXOAb! 3aLLeroKk NOPTOB MMEIT CBOM NOATArMBatoLLmMe pe3ncTopsl,
BKMOYEHHbIE NOCTOSAHHO (Harpys3ku 3aLlenok).

Mpun paboTte "Ha BXoA" NOATArMBAIOLLNE PE3NUCTOPbI, ECIIN OHU BbINN NOAKITYEHbI, HE
OTKITHOYAKOTCA.

Takum obpasom, noaTarMBaroLLmMe pe3ncTopbl, €CIIM OHN MNOAKITHYEHbI, MOTYyT BbITb HArpy3Komn
BbIXOAHbIX KACKaoB BHELUHNX YCTPONCTB, MOAKIMYEHHbIX K BbiBOAAM nopTa B, paboTtatowmm

"Ha BxoA".

9710 yOobHo B cnyyasix OTCYTCTBUS, B 3TUX Kackagax, "CBOen" Harpysku.

To ecTb, noagTarMBatoLLme pe3ancTopbl HEOH6XOOUMO BKMOYUTL, €CNK K BbIBOAY nopTa B,
paboTtatowemy "Ha Bxoa", NogKkno4aeTcs BbIXxo4 BHeLwwHero (no otHoweHuto K MNMAKy) yctponcTtea ¢
OTKPbITbIM KONIIEKTOPOM UMW OTKPbITLIM CTOKOM.

B aTom cny4ae, COOTBETCTBYOLMNIN NOATArMBAOWMNN pe3ncTop nopta B ByaeTt saBnaTbcs Harpy3kon
BHELLIHErrO YCTPONCTBA C OTKPbITbIM KONSIEKTOPOM UMW OTKPbLITLIM CTOKOM.

Ecnu BbIxOgHbIE Kackagbl BHELLHUX YCTPONUCTB MMEIOT "CBOK" Harpysky, To nogTsarnsaroLmne
pe3ncTopbl NOAKIYaTb HE HYXKHO.

NHa4ve, He BO BCeX, HO B HEKOTOPLIX Cry4asiX, 3TO MOXET NPUBECTU K UBMEHEHMIO pexuma paboThbl
BbIXOOHOro Kackaga BHeLLUHero yCTponucTsa No NOCTOAHHOMY TOKY.

Peructp EECONL1 ynpaBngaeTt yteHmeM - 3anucbio B EEPROM namaTtb AaHHbIX.

OH umeeT 3 pabouunx 6uta, MaHUNYNSAUMM CO 3HAYEHMAMUN KOTOPbIX HEOOXOANMbI NMPU OpraHM3auun
npouenyp YTEHUS - 3anucu.

Moka, He HyXHO "3abunBatb cebe ronosy" nHdopmaumen 0d aTnx dutax.

MpryurHa npocTtas: Npu YTeHUU 1 3anucu gaHHbIXx B EEPROM namaTtb gaHHbIX, MPUMEHATCA
pekoMeHayemble pa3paboTynkamu ctaHaapTHbIe Npoueaypbl (3TM BUTbI B HUX Y4aCTBYIOT) U
BHOCUTb B HUX KOPPEKTUBbI MPOCTO HET HEOBXOANMOCTH.
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Ecnun Hy)XHO Nnpon3BecTn YTeHne nnn 3anuck, To B NporpaMMy NpocTo BCTaBMSETCA
COOTBETCTBYIOLWANA CTaHAapTHasa npoueaypa, pekoMeHaoBaHHas pa3paboTynkamu, B KOTOPOW Bce
AeNCTBUS CTaHA4apTHO "pacnucaHbl” (BKovas n paboTty ¢ aTumm 6utamm).

O6 aTux npouenypax s pacckaxy nosgHee.

CkasaHHoe Bbllwe oTHocuTCs U K pernctpy EECON2.

Pernctp INTCON nmeet 5 pabounx 6utos.

OTO perncTp ynpaeneHus npepbiBaHUAMM.

lMocne BO3HUKHOBEHMSA dhaKkTa NpepbiBaHUS, 3a c4eT "yxoga" paboyen ToUKM nporpaMmmbl B
nognporpaMmmy npepbiBaHUI, MPONCXOOUT BpeMeHHasi MPUOCTaHOBKA BbINOSHEHUS "OCHOBHON"
(ycnoBHO) nporpamMmbi.

MNMocne Bo3BpaTa M3 NoAnNporpamMmmbl NpepbiBaHniA, oTpaboTka "OCHOBHON" NporpamMMbl
npogorxaeTtcs.

Ecnu B coctaBe nporpammbl UMeeTcsi nognporpaMmma rnpepbiBaHnii, TO B "LWanke" nporpamMmmel (noka
NPUBbLIKHWUTE K 3TOMY Ha3BaHUo, a 06bscHeHVe ByaeT no3gHee) ycTaHaBnmMBaeTCs Tak
Ha3blBaeMbIn BEKTOP NpepbiBaHW, KOTOPLIN Takke, Kak N KomaHaa ctapta gnga "ocHoBHOM"
nporpamMmel, ornpeaensdeT HayarbHbIN agpec cHeTYnKa KoMaHa Angd nepBon KOMaHAbl, HO TOMbKO He
"OCHOBHOWN" NporpamMmel, a NOANPOrpaMmsl NpepbiBaHUN.

"OcHoBHas" nporpaMmma CTapTyeT U BbINOMHAETCA 40 TeX Nop, noka paboyas To4ka nporpaMMbl He
BOWAET B "30HY" paspeLleHns npepbisaHum.

Ecnn B aTOR "30HE" NponcxoguT, HanpMMmep, BHeLWHee npepbiBaHue no exogy RBO/INT, To agpec
crneayoLLer KomaHabl "OCHOBHOW" NporpaMMbl 3anomMmnHaeTcs (agpec Bo3Bpara 3anvcbiBaeTcs B
CTeK - 06 3TOM No3gHee), BbINOSIHEHNE "OCHOBHON" NporpammMbl NPUOCTaHaBMBAETCS, U
npovcxoaunTt nepexop (Mo BEKTOPY NpepbiBaHWS) Ha Ha4yano UCNOMHEHUS NOANPOrpaMmbl
npepbiBaHUS.

[anee, nognporpaMmma npepbiBaHNA BbINOSTHAETCA NO TAKOMY Xe NPUHLMNIY, Kak U "ocHoBHasA"
nporpamMmma, BrroTb 40 OKOHYaHWSA 3TOW nognporpamMmei.

B koHUe nognporpamMmbl NpepbiBaHWiA BCcerga UCMONHAETCS creyunansHas komaHaa Bo3spara.

Mpu aTOM, N3 CTEKa U3BMEKaeTCs agpec Bo3BpaTa, NOCcre Yero "oCHOBHas" nporpammMma HaunHaeT
NCMONHATLCSA Janee.

Takum obpasom, npepbiBaHNe - 3TO crneunduryecknii nepexoq, B 60nbLUNHCTBE Cry4aes, Nno
BHELUHEMY BO3[ENCTBUIO, U3 "OCHOBHOW" NPOrpaMmsl, Ha BbINONHEHWE NOANPOrpaMmsbl
npepbiBaHW4, C Nocneayowmm BO3BpaTOM U3 He B "OCHOBHYIO" nNporpammy.

B MNMWKax nmeeTcs HECKONBLKO MCTOYHNKOB NpepbIBaHWN.

[ns Toro, 4to6bl Npom3oLwno Noboe 13 HUX, cCHavana HyXHo yCTaHOBUTb BUT rnobanbHoro
paspeLueHns npepbiBaHuin GIE (yctaHoBUTL B 7-M 6uTe pernctpa INTCON eanHuuy).

6-1 6uT (EEIE) paspelwaeT/3anpeLyaeT npepbiBaHNsA N0 OKOHYaHMIO Lmka 3anmcn B EEPROM
namMsaTb JaHHbIX.

5-n 6uT (TOIE) paspelaeT/3anpeLLaeT npepbiBaHns no nepenonHeHmto TMRO, To ecTb, ecnum aT1oT
BUA NpepbiBaHUI paspeLleH, To yxo B NoAanporpamMmy npepbiBaHUs nponsongeT npu cMeHe
copgepxumoro TMRO ¢ FFh Ha 00h (npu nepenornHeHun).

4-n 6uT (INTE) paspeluaeT/3anpeLlaeT BHeLHee npepbiBaHne no Bxody RBO/INT.

3-1 6ut (RBIE) pa3peluaeT/3anpeLuaeT npepbiBaHUA MO U3MEHEHUIO YPOBHSA CUrHana Ha nobom 13
BbiBOAOB RB4...RB7.

MpumeyaHue: HanpasneHne paboTbl BbIBOAOB NOpTOB A U B MOXHO ycTaHaBnmBaTh B NOObIX
KomburHaumsx (cm. permctpbl PORTA n PORTB. O HUx - HUXe).

Te BbIBOAbLI NOPTOB, HA KOTOPbLIE NOCTYNAKT CUTHAIbI, UHULMUPYIOLLNE MPepbiBaHUA, OOIDKHbI
paboTaTb "Ha Bxoa'".

9710 oTHOCKTCS K BbiBogam RBO/INT, RB4...RB7 nopta B u BbiBogy RA4/TOCKI nopTta A.

UTo kacaeTca nocnegHero, To UMMYIbCHYO NOCeAoBaTenbHOCTb, NogaBaeMyo Ha CHETHbIV BXO[
TMRO (BbiBog RA4/TOCKI), BNOMTHE MOXHO CYMTaTh CUTHANOM NpepbiBaHWA, TONbKO KOCBEHHO, TaK
KaK npepbiBaHMe HacTynaeT He no akTy nogcyeTta oTAenNbHOro UMnyribca, a no gakry nogcyeTta
rpynnbl uMnynbcoB (nepenonHeHne TMRO).

Peructpbl TRISA n TRISB nmetoT 5 n 8 paboynx 6uta coOTBETCTBEHHO (MO KONUYECTBY BbIBOAOB
nopTtoB A n B). Ix agpeca - 85h n 86h (cm. obnacTtb onepaTvBHON NaMaTH).

PacneyaTku Ha HUX HeT, HO Bbl 6e3 Tpyaa nonmeTte ux pyHKUUN.

Butbl pernctpos TRISA n TRISB ynpaBnstoT HanpaeneHnem paboTebl BbiIBOA0B nopToB A u B.
Ecnu kakon-Hnbyab 13 aTux BUTOB yCTaHaBNMBaeTCH B 1, TO COOTBETCTBYIOLLMI BbIBOA NopTa
paboTaeT "Ha BxoA", TO eCTb, MPUHMMAET JaHHble C BbIXOL4a BHELUHEro yCTPOMCTBA,
NOOKIMHOYEHHOr0 K 3TOMY BblBOAY.
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Ecnn 6ut TRISA/TRISB yctaHasnueaeTcs B 0, TO COOTBETCTBYHOLLUI BbIBOA NOpTa yXKe cam
ABIIAETCH UCTOYHUKOM CUrHana Ans noAKMiYEHHOro K 3TOMY BbIBOAY, BXOAA BHELUHErO
YCTPOWCTBA, U NporpaMmma MOXeT ynpaBndaTb 3TUM BHELLHUM YCTPOMCTBOM (Hanpumep,
CBETOANOA0M UMW KaKUM-TO APYTMM UCMONHUTENBHBIM YCTPOUCTBOM).

Mpn nomoLum aTnx GUTOB, B Npegenax Kaxgoro nu3 nopToB, MOXHO YCTaHaBNMBaTb PasfnyHble
KOMOMHaUMM HanpaeneHni paboThbl X BbIBOAOB, a Takke U MEHATb UX (HanpaBneHus) B Xoae
WCMNOMHEHNS NporpaMmmbl.

Tak kak pernctpbl TRISA n TRISB HaxoasaTtcs B 1-m 6aHke, 1o, npu paboTte ¢ HUMK, Heo6xoanumMo
nepentn B 1-1 6aHK, NPON3BECTN HEOOXOANMbIE N3MEHEHMSI BUTOB U BepHYTbCA B 0-11 BaHK (ecnin
Aanee paboTta nponcxoauT B HyneBoMm GaHke).

Pernctpel PORTA n PORTB (cm. pacnedatky: Huxke pernctpa STATUS) ynpasnsaioT 3awenkamm
noptos A n B.

KonuuectBo pabounx GMTOB B HUX Takoe e, Kak 1 KOnm4ecTBO BbiBOA4OB NopToB (5 u 8).
3awernka 370 annapaTHO peanu3oBaHHOE YCTPOMCTBO ONepaTMBHOM NamMsaTH, a NpoLLe roBops,
Tpurrep.

Butbl pernctpos PORTA 1 PORTB ynpaBnstoT 3TUMU TpUrrepamu.

Ecnu kakon-nnbo n3 atmx 6UTOB YCTaHOBUTL B 1, TO Ha BbIXOA4e 3aLleriku (a 3Ha4uT U Ha
COOTBETCTBYIOLLIEM BbIBOAE NOPTa, HACTPOEHHOM "Ha BbIXo4'") Takke ycTaHoBUTCA 1

(a 4nsa Hons - HOMb).

Tak Kak 3aLernku aBnaTca Tpurrepamu, To NnepeBo UX BbIXOAOB U3 OOHOr0 COCTOSIHUA B Apyroe
nponcxoauT "0gHOMOMEHTHO".

OTO O3Ha4aeT To, YTOo, Hanpumep, Ans BblBoAa LNGPLI HA 7-CEerMeHTHbIN UHOUKaTop, B TedeHue
ornpeaeneHHoro NporpaMmMon UHTepBeara BpeMeHu, 40CTaTOMHO O4HOW KOMaHAbl Ha BbIBOA LN
(6anTa) B Havane aToro MHTEpBana BpeMeHU, N OQHOW KOMaHAbl Ha ee cOpoC B KOHLIE 3TOro
WHTepBana BpemeHu.

B npomexyTKke BpeMeHn Mexay aTMMu OBYMSA KOMaHOaMu, NporpaMmma MOXeT BbINOSTHATL Kakue-
nnbo apyrve gencTeusl, GopMupys 3a c4eT 3TUX AEUCTBUIN LaHHbIA MHTEpPBAr BPEMEHU, NPpU4EM
3TV AENCTBMA MOTYT BbITb HANPAMYO HEe CBA3aHHbIMKU C paboTol No BbIBOAY LUMpPbI B
7-CEerMeHTHbIN HANKaTop (Hanpumep, MOXeT NPOU3BOAUTLCH NOACYET KONMYecTBa UMMNYNbCOB,
onepaumu ¢ peructpamu, pabora c EEPROM namatbto 1 1.4.).

CnegyeT 4eTKko ysiCHUTb cnepytoulee: 6utol pernctpos PORTA n PORTB 3aluenkamu ynpasnsioT
BCcerga, HO He Bceraa AaHHble C BbIXOO0B 3allernoK MPUCYTCTBYIOT Ha BbiBOAAX MOPTOB.

Bbixoabl 3awienok nopToB NOAKMIOYAKTCSA K BbIBOAAM NOPTOB TONLKO Npu paboTe 3Tux
BbIBOAOB "Ha BbIXon'".

Mpu paboTe BLIBOAOB NOPTOB Ha BXOA, BbIXOAbI 3alLeNIOK OT COOTBETCTBYHLWMX BbIBOAOB
MOPTOB OTKIHOYAIOTCA.

B otnunume o1 BbIBOAOB nopTa B, K KOTOpbIM MOryT 6bITb NMMG0O NOAKIHOYEHBI, IGO0 OTKMOYEHDI
BHYTPEeHHUe, NoaTArnBaroLLme pe3ncTopsbl, BbiBoAbl NopTa A BHYTPEHHEN "NMOATEKKA" HE UMEIOT.
Takum 0bpa3omM, ecrnv OHN HACTPOEHbI Ha PaboTy Ha BXOA, TO K HUM HY>XHO MOAKIIOYaTb BHELUHWE
nogTarnearoLLme pesncTopbl.

Ecnu Hy)xHO opraHm3oBatb c4eT MMnynbcoB (3agenctsoBaH TMRO), TO ponb NoagTArMBatoLLEero
pesuctopa ang BeiBoga RA4/TOCKI MoOXeT BbIMNOMHATL, HANpPUMep, KOSNeKTopHasa Harpyska
BHELUHero yCcTponcTBa.

Pernctp cuetunka komang PC (13 6uT) pasgeneH Ha 2 perucTpa.

B perunctpe cuetumka komaHg PC ¢ HasBaHmem PCL (mnagwwun 6ant cyeTtymka komaHg PC)
Haxoautcsa mnagwme 8 6UToB agpeca KoMaHabl.

OcTtanbHble 5 6uToB (cTapwue) "nexaTt" B cTapliem 6anTte cyetdmnka komaHg PC ¢ HasBaHnem PCH
(3 cTapLumx ero 6uTa He UCNonb3yTCS).

M3HavanbHo, "MOHATUIAHOBLIFOHO" NpeactaBuTb cebe 13-6utHoe cnoso permctpa PC kak
"HepasgenMMbli MaccuB" ¢ OAHMUM UCKITOYEHMEM (O HEM - HUXE), YTO (6e3 yyeTa aToro
WCKITIOYEHMS) O3HAYaeT: ecin KoMmaHgbl oTpabaTbiBaloTCA nocrneaoBatenbHo (6e3 "NpbhKKOB™) 1
npowusoLuno nepenonHeHne PCL (cocTtosiHue 255 cmeHunock Ha coctosiHme 0), To cogepXumoe
PCH nHkpemeHTUpyeTca (yBenumunsaeTtcs Ha 1).

13-pa3psgHoe CrnoBo NO3BOSISIET OPraHN30BaTb MakCMMarbHbIi 00beM NamATV NporpamMm 4o
256x2x2x2x2x2=8192 cnos (B TeKCTe nporpaMmmMbl MOXXHO UCMNonb3oBaTtb A0 8192-x KomaHz).
Jnsa 5-6utHoro PCH, ato "noTtonok".

MoryT ncnonb3oBatbcs He Bce 5 6UT, a MeHbLLEee UX KONM4ecTBO.

CooTBeTCTBEHHO, 06bEM NAMATU NporpamMM, B 3TUX cryvasix, byaet MeHbLue.
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MamaTb nporpaMm MHOIMMX TUMOB M/KOHTPOMNEPoOB MeHbLLe 8192 cnoB, HO eCTb U M/KOHTpONNepsb! ¢
00BbEMOM NamMATK NpPorpamMmm No Makcumymy (8 Kunocnos).

C peructpom PCL Hukaknx npobriem HeT.

Mpobnemsbl ecTb ¢ pernctpom PCH.

B yacTHOCTW, OHU CBAA3aHbI C BbIYUCNIAEMbIM MEPEXO0M.

BbiuncnaembiMm nepexonom (9ToO cTaHAapTHOE Ha3BaHWe npoLeaypsbl) HasbiBaeTcs
npupawieHme coaepxmmoro PC Ha BeNIMYUHY YMCITOBOro coaepXMMoro perucrpa,
Ha3biBaeMoro akkymynatopom W (06 3Tom - B crieayowwmx pasgenax).

MpoLue rosops, ecnu nepes BbINOSTHEHMEM KOMaHAbl BblYMcngemoro nepexona, B PC umena
MecTo ObITb KOMaHaa, Hanpumep, ¢ agpecom 5, a B peructpe W "nexut" yucno 2, 1o, B
pesyrnbTaTe UCMOMHEHNS KOMaHbl BbIYUCIISEMOro nepexoaa, nponsongeT nepexod ("nNpbkok”) Ha
KoMaHgy ¢ agpecom 5+2=7.

OTO yNpOLLEHHbIN NPUMEP, KOTOPbIN S NPUBOXY 45151 0603HAYEHNsT CYyTU BbIYMCISIEMOro nepexoaa.
Ha camom fene, CyLecTBYIOT HEKOTOPbIE HI0AHChI (CYyTb OT 9TOr0 HE MEHSIETCH), O KOTOPbLIX A
pacckaxy nosgHee.

Takum 0bpa3om, BblYUCTISEMBIV Nepexon ABNSEeTCS YeTBepTOM pa3HOBMAHOCTLIO Nepexonos no
TEKCTY NporpamMmmbl Nocne nepexonos no cteky (YCnoBHbIM nepexon), nepexofos B NoAnporpaMmbl
(6e3ycnoBHbIN Nepexoa) n NepexoaoB Ha MeTKM (pasHOBUAHOCTbL 6Ge3yCnoBHOMO Nepexona).

Kakon MeHHO 13 3aTnx NnepexofoB NPUMEHUTb - peluaeT NporpaMMnUCT B COOTBETCTBUU C
ONTMMarnbHbIM, Ha €ro B3rnsaa, cCnocobom peLleHnst CTOALWNX Nepea HAM 3a4au.

Bblwe 6bIN0 ckasaHo, YTO B TOM Crny4vae, ecnv nporpamma oTpabartbiBaeTcs nocregoBaTenbHo,
npv nepenonHeHun peructpa PCL, npoMcxoauT MHKPEMEHT coaepXumoro permctpa PCH.

OTO MMeeT MeCTO ObITb, HO TOMBKO HE B Criy4ae UCMNOMHEHUS NpoLueaypbl BbIMUCISEMOro nepexoaa.
B aTom cny4yae, npu nepenonHeHun PCL, nHkpemeHta PCH He npoucxoauT.

B TexHunyeckmx onucaHunax m/koHTponnepos (pedb naet o NMNKax cpegHero cemenctea) npuimMHa
3TOro He o6bACHAETCA, a TONbKO AaeTCs yka3aHue 0 He4oMyCTUMOCTU NepeceyeHns rpaHnLbl
6roka namsTu nporpaMmm (Kaxabivi 6r1ok 256 komaHa).

[Mo3TOMY MOXHO TOMBKO NPeAnooXUTb, YTO 3TO OrpaHNYeHne OO bACHAETCS KaKUMN-TO
cneundunyeckMmmn ocobeHHoCTaAMKN opraHusauumn e3anmogenctemst PCL n PCH, getanu koToporo
paspaboTumkm MAKoB He nocunTanm HyXXHbiM PasbsCHUTL (NPOCTO NOCTaBUNKN Nepes PakTom).

W aTo He nycTele cnoga.

HapyLueHve 3Toro ykasaHusa npuBOAUT K TOMY, YTO BblYUCHSIEMbIN Mepexos NPOUCXoauT He Ha Ty
KOMaHAY, Ha KOTOPYI HY>XHO nepenTun (coor paboTbl nporpaMmmel).

MprMep: Ha4Yano UCNorTHEHUS BbIMMCNAEMOro nepexoaa NpuxoguTcsa Ha KoMaHay ¢ HOMepoM, B
namaTun nporpamm, pasHbimM 508.

508 - 256 = 252.

Uucno 252 BnnoTHyto, crieea, "NoAcTynaeT K rpaHuue” 256-6anTtHoro 6noka (aton "rpaHuuen”
ABnaeTcsd nepexod ot 255 k 0, 1, B 3TOM crny4vae, Hy>KHO "AepXaTb YLK/ Ha MaKyLLKe" B CMbIcrie: "a
Kak Obl ee He nepeceyb".

Ecnu makcumanbHoe npupatleHne cdetynka komang PC 6ygeT meHee yncna 3 BKIYUTENBHO, TO
"npousongeT nepexos Ha nraHupyemyro nporpammmctom komaHay (509, 510, 511), a ecnm oHo
Oynet 6onee Tpex, Hanpumep, 4, TO, B pe3ynbTaTte CNoXeHus, cogepxumoe permctpa PCL
oKaXeTcsl HynesbIM (252+4=256: 0 n 256 - 0gHO U TO Ke, HO 00LWENPUHATO yKkasbiBaTb 0), nnc
WHKPEMEHT cogepXumoro permctpa PCH.

Ho, B cnyyae BblMMCngemMoro nepexona, MHKpeMeHTa cogepxxumoro pernctpa PCH He npoucxoaur.
B KoHe4HOM uTore, nepexopg Ha 512-10 KomaH4y He OCyLLEeCTBMNSAEeTCH, a BMECTO 3TOro
OCYLLIECTBIISIETCS BO3BpAT Ha3af, Ha 256-t0 komaHay (B PCH "nexano" usncno 00000001, v oHo, B
cny4yae BblYMCIAEMOro nepexona, He UsMeHunock, a B pernctpe PCL 6yaet "nexats" 00000000),
YTO eCTb COON.

[MosicHeHWs K aTOMYy MpUMepy:

[BonyHoe npeacrtaBnenne ymcna 508: 00000001 (PCH) 11111100 (PCL).

[ns BeluMcnaemMoro nepexoda ¢ npupatleHnem 3, pesynstat: 00000001 11111111 - Bce B HOpMeE:
nepexop 6yget ocyuwiecterneH Ha 508+3=511-t0 komaHzay.

[ns BbluMcnsiemoro nepexoga ¢ npupawlennem 4, gormkeH 6biTb pesynbtat 00000010 00000000,
HO Ha camowm gene, byaget pesynbtat 000000001 00000000 (npupaiieHua PCH HeT), To ecTb, 256.
Mepexon OygeT ocyLlecTBNeH Ha 256-10 koMaHay, a AOMmKeH OblTb Ha 512-t0 komaHay (coon).

[na Toro 4Tobbl NpeaoTBpaTUTbL NOAOOHOro poaa cboun, onepauuio BelYUCNAEMOro nepexoaa He
HY>KHO OpraHM30BbIBaTb B HENOCPEACTBEHHON BrIM30CTH OT "rpaHnl” 256-koMaHOHbIX 6110KOB
namMaTu Nporpamm.
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MpakTnyeckun BolBOA: B YacTu kacawwernca PIC16F84A (B PC 1024 criosa), ecriv BbIYUCIISEMOro
nepexopda HeT, To o peructpe PCH mMoxHO BoobLe "3a0bITh", TO eCTb, HE OOpallaTb Ha Hero
BHMMaHMS, TaK Kak COAEPXXMMOe 3TOro perncrtpa dyaet nameHaTbCa "B aBTomaTe” u
BMeLLaTeNbCTBa NporpaMMmcTa B 3TOT NpoLecc NpocTo He TpebyeTca.

Ecnu npousBoauTca BblYMCIIEMbIW Nepexoa, TO B XoAe ero UCNOSIHEeHUs1, NepenosiHeHUs
peructpa PCL gonyckaTb Henb3A.

Peructpbl INDF 1 FSR - peructpbl KOCBEHHOM agpecauuu.
34ecb HeobXxoaMMO KOe-4YTO NOSICHUTD.
CyuwecTByeT 2 Buga agpecaunn: npsimasi U KOCBeHHas.
Mpsamasn agpecauuma aTo obpalleHne K perncTpy Hanpsimyto, To eCTb B KOMaHAe yKasblBaeTCs
Ha3BaHWe perncrpa, ¢ Coaep>KMMbIM KOTOPOro HYXXHO NPON3BECTN Kakoe-TO JeNCTBME.
Mpn 3TOM, agpec aToro perucTpa B obnactv onepaTUBHOM NamsaTi, onpedensieTcs B "aBTomaTte”
(no ero HasBaHWI).
Mpu kocBeHHOM aapecaluu, Ha3BaHWe perncTpa He ykasbliBaeTCs, a ykasblBaeTcs agpec 3Toro
perncrpa B obnactu onepaTMBHOM NamATH, NpeaBapuTENbHO 3anncaHHbin B pernctp FSR.
[ns Toro, 4Tobbl OCYLLEeCTBUTL OENCTBME C PEMMCTPOM, adpec KOTOPOro 3anucaH B pernctpe FSR,
Heobxoanmo obpatuTtbes K pernctpy INDF.
[na HaunHaoLWmMX 3TO 3BYYMT AOCTATOYHO HEMOHATHO.
[Moka npumMnTe 3TO K CBEOEHMIO.
OTO HYXXHO YSICHATb Ha KOHKPETHbIX Npumepax.
KoHeuHbIV pe3ynbTaT NpsAMOn 1 KOCBEHHOW afpecaLmm OOuH U TOT e, NPOCTO B HEKOTOPbIX
crny4yasx, Ucrnosib3ys KOCBEHHY agpecaunio, MOXXHO 0B0MTUCH ropa3go MEeHbLUUM KONMYECTBOM
KOomaHz.
CHayvana Hy>XHO Kak criefyeT OCBOUTb NPSAMYI0 agpecauuto, kak 6onee npocTyto Ans NOHUMaHWS, a
TOMbKO NOCre 3TOro nepexoguTb K KOCBEHHOM.
W To, n gpyroe npeacront caenathb.
W HakoHeL,, caMbln HacTO UCMNOSb3YyeMbIN PerncTp - pernctp W nnu ero eule HasblBatoT
aKKyMYNATOPOM.
OTO TOT e perncTp obLero HasHavyeHusl, TONbKO C onpeaerieHHbIM Ha3BaHMeM (B TOM CMbICIIE, YTO
OHO 3apaHee ornpeaeneHo Tak Xe, Kak U Ha3BaHWs PErncTpoB creynanbHOro HasHavYeHus).
Ero agpec, B oTnnume oT pernctpa obLero HasHadeHus, 3HaTb He 0b6s3aTeNbHO 1 "NponucbiBaTh"
€ro agpec He HY>HO.
Ctout Tonbko obpaTnThbes K pernctpy W, Kak agpec aBToMaTUyYeckn NocTaBUTCS eMy B
COOTBETCTBME.
OH Takxke aBnsetcs 8-6UTHbIM M BbINONHAET PYHKUMIO onepaTUBHON NaMsATH, 06bI4HO, Ha BpeMs
OOHOro, ABYX, TPEX MALLMHHbBIX LMKMOB (a Takke un 6onee).
HaunbGonee 4acTo OH NPUMEHSIETCA MO TON NPOCTON NPUYMHE, YTO BONbLLOE KONMMYECTBO KOMaHA,
OPWEHTMPOBAHO MMEHHO Ha ornepauun ¢ 3TUm pernctpom (byksa W BXOAWT B COCTaB 3TUX KOMaHA).
Hanpumep, ansa toro 4tobbl Nneperpy3nTb AaHHbIE U3 O4HOMO perucTpa B Apyron, CHavana gaHHbIe
N3 pernctpa-oTnpaBsuTens s3arpyxatTca B pernctp W, a 3atem ns W sarpyxatotcs B perucrp-
nonyyaTernb, Tak Kak KOMaHAbl "npsmMon nepenpaskn” 6arita U3 O4HOro perucTpa B Apyron, B
CMnCKe KOMaHg HeT.

dnarm
Onpepenenne cnaros AaHO BbILLE.
OcHoBHag YacTb dnaroB HaxoauTes B pernctpe STATUS.
CambIn YacTo NPUMEHSIEMbIN U3 HUX - ¢hnar HyneBoro pesynbTara (2-i 6UT ¢ HasBaHueM Z).
OH nokasbiBaeT, ABnseTca N pesynbTaToM NpoBeAeHHOW onepaunn Hynesomn pesynbrtart (pnar
MOAHSAT, YTO COOTBETCTBYET YCTaHOBKe 2-ro 6uta pernctpa STATUS B 1) unu aT10T pesynbTart He
HynesoWn (dnar onyLeH: Bo 2-M 6ute - 0).
Kpome nHdopmmpoBaHMsa nporpaMMmcTa O pesynbTaTte onepauuu, cogepxmmoe buta Z moxet
ABNATLCA KpUTEpUeM Bblbopa TOro Unm MHOro cueHapusa paboTbl NporpaMmel, AMs YEro OH Yawe
BCEro v NpUMeHSEeTCS.
Hanpumep, nporpammMncT NocTaBun yCcnosue: ecrnu pesynbTaTt onepaunn He paseH 0, TO
nporpaMma UCMNosHAeTCca Aanee, a eCrnv paBeH HymM, TO NPOUCXOANT Nepexo Ha BbIMNOMHEHNe
nognporpammsl (Mnu Ha meTky) ABCD.
Mocne BbINONHEHUsa onepaunn, dnar unu octaHeTcs onyLeHHbIM (0) unu nogHumeTcsa (1).
[anee cnenyet komaHga BeTBrAeHNs Tuna: ecnu 2-n 6ut pernctpa STATUS He paseH 0, 10
nporpaMma UcnosHaeTca ganblle, a ecnu paseH 0, TO NPOUCXOAUT Nepexos Ha BbINOSIHEHWE
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nognporpammsbl (unv Ha meTky) ABCD.
[eweBo u cepaunTo.
Ecnn ncnonb3oBathb LENOYKY TakMx NPOBEPOK, TO MOXHO, HanpuMmep, BbISICHUTb, NonagaeT nv
pesynbTaT onepawuu B KAKOM-TO YNCITOBON “"CEKTOP™ UMM HET, paBeH NN OH KaKOMY-TO YUCNY UMK
HeT, U B 3aBUCUMOCTW OT 3TOr0, HafnpaBuUTb NporpamMmy B TO UK MHOE "pycro”.
He TpyoHO 3amMeTuTb, YTO aHanNu3 cogepXXnumoro 6uta Z (a Takke 1 HEKOTOPbIX ApYrux dnaros),
NPOVCXOAMNT MPU BbINOSTHEHUM TaK Ha3blBaeMblX KOMaHA BETBIEHUSA, CyTb KOTOPbIX: ecnu X, TO
Tak, a ecnu Y, TO No Apyromy, NpUMEHSOLLMXCA Npu BblbOpe Tak Ha3biBaeMbIX "cueHapueB
paboTbl Nnporpammel".
OTO CrnoBOCOYETaHME TaKKe, Kak 1 CrioBocoYeTaHue "paboydas Touka nporpammbl’ - Most
"caMoaeaTeNbHOCTL", U A "BBOXY €ro B 3Kcnnyatauumi” ¢ uenbto Hambonee KoMgopTHOro
BOCNPUATUA MHopMaL K.
CueHapum paboTbl NporpamMmmbl 3TO BO3MOXHbIe BapuaHTbl €€ UCMOSTHEHUSA, KOTOpble
"npuBA3aHbl” K NMN60 K BbINOSIHEHUIO, FIN60 K HEBbLINOSTHEHMIO KaKUX-TO YCIIOBUN.
HeobxoamMmo Takke OTMETUTb TO, YTO MPU UCNONBb30BaHUM O4HOW KOMaHAbl BETBIIEHUS,
BO3MOXHbIX CLleHapueB MOXeT OblTb TOSMLKO 2, a NPy NPUMEHEHUMN HECKOSBbKUX - KONTMYECTBO
BO3MOXHbIX CLleHapueB OyaeT kpaTHbIM ABYM.
dnarun nepeHoca - 3aéma C (0-n 6ut pernctpa STATUS) n gecatnyHoro nepeHoca - 3aéma DC
(1-v 6u1T) nokasbiBaloT, BbINIO N NepenonHeHne 6anta unu mnagwero nonybanta 6anta
(M3BMHAIOCH 32 TABTONOMNIO) COOTBETCTBEHHO.
lNMepenonHeHue 3TO BbIXOA pe3ysibTaTa onepauuun 3a npeaernbl MaKCUMaribHO BO3MOXHOIo
yucna, onpegensieMoro paspAAHoOCTbIO.
Hanpumep, Hanbonbliee yncno B npegenax 6anrta (8 paspsgos) > 255.
Ecnu, Hanpumep, cknageisatoTes ymcrna 200 n 100, To npoucxoanT nepenonHenue, n pnar C
ycTaHaBnuBaeTca B 1 (nogHMmaeTcs).
Kpome Toro, npu BeINONHEHUN KOMaHA, cagura, conar C 3arpykaetcsa ctaplinm unm mnagwimm
6uTom GanTa casuraemoro pernctpa (B 3aBUCMMOCTM OT HanpaBneHnst CaABUra).
Ha donarn nepenosiHeHMs1 CTOPOXEeBOro TanMepa 1 BKITIOYEHUA NMUTaHUA NOKa MOXETe He
obpaluatb BHUMaHKS.
OHM ncnonb3yTCa AOCTAaTOYHO PenkKo.
To »xe camoe oTHocuTcA U K onaram EEIF n WRERR pernctpa EECON1 (cMm. pacnevartky).
®naru TOIF, INTF, RBIF pernctpa INTCON pa6oTtatoT no eaAnHOMy NpuHLmMNY.
OTnnYnNA TONMbKO B UCTOYHUKAX MpepbiBaHUN.
Mepepn paboTom ¢ HAMK, X HEOBXOAMMO COPOCUTEL NPOrPaMMHO.
"Pasbopku"” ¢ aTum cbpocom ByayT nosgHee.
C cogepXumbIM perucTpoB cneumnanbHoOro HasHavyeHus, B OCHOBHOM, pasobpanuce.
Mownwn ganbue.

MeTku
Camo HasBaHwue yxe oTpaxkaeT CMbICI 3TOro NOHATUS.
Ecnn Hy>XHO ocyLLeCcTBUTL Nepexo Ha BbIMOMHEHWEe KOMaHdbl MPOorpaMmbl, OTCTOSALEN OT KOMaHAbI
Hadana nepexofa Ha Kakoe-TO KONIMYeCTBO KOMaH[, U He ABNSAILWEeNcs nepBon KOMaHO oM
nognporpamMmsbl, TO 3Ta KOMaH4a NoMe4yaeTcsl MeTkom (Ha "cTaTyc" nognporpammebl "He TAHET").
HaseaHune MeTku npegcrtaBndet cobon pesynbTat paHTa3umn nporpammMmmcTa.
MeTka cTaBuUTCA B CneuunarnbHO oTBedeHHoe AN Hee (HUX) "MecTO" B TeKCTe nporpamMmbl.
OHa gomkHa ykasbiBaTb Ha Ty KOMaHAy, Ha KOTOPYO HY>KHO OCYLLLECTBUTbL NEpPexos.
MpyHUMNanbHOM pasHULUbl MeXay MeTKamMu U Ha3BaHUAMU NognporpaMm HeT 1 pasnuunga Mexay
HUMU OCTATOYHO YCMOBHbI.
HassaHue nognporpaMmbl ykasblBaeT Ha NepBylo KOMaHAy nognporpamMmel, a MeTka nomevyaeT
KOMaHAy, OTNUYHYIO OT NepBOV KOMaH4bl NOANpPorpaMmbl.
BoT 1 BCce pasnuyne.
TexHuyeckas cTOpoHa NepexofoB Ha METKN N NepexooB B NoAnporpamMmMbl = ofHa 1 Ta Xe.
Camoe rnaBHOE - NOHUMAaTb CMbICI U "TEXHONOIMIKD" Takoro poga Nepexoaos, a
npoknaccngnumnpoBaTb UX MOXHO Ha CBOE YCMOTpPEHME.

AnnapaTHbIN CTeK
fBnseTcs BCE TeM e onepaTMBHbLIM 3aMOMUHAOLLNM YCTPONCTBOM "06beMoM” B 8 siueek no 13
ouToB Kaxaas.
OH nopaepxuBaeT KoMaHabl Nepexo4oB/BO3BPATOB MO YCNOBMIO (YCIOBHbIE NEPEXOAbI), @ TaKkkKe U
nepexoabl/Bo3BpaThl, CBA3aHHbIE C NPepbIBAHUSAMMU.
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OTO 03Ha4aeT TO, YTO cywecTByeT HebonbLuas rpynna cneumanbHbiX KOMaHg, Nocne NCNoIHEHUS
KOTOpbIX Nponcxoamt Nnbo "3aknagka” B CTeK agpeca KoMaHAbl, CrieayloLen nocne Takon
"crneumansHOM" KoMaHabl, C Tak Ha3blBaeMbIM "NepexoaoM no cTeky" Ha Havano UCMNOMHEHUST HEKON
nporpaMMHoN npoueaypbl, MM6o Bo3BpaT Ha 3Ty "criegytoLyo” kKomanay (nocne NCNonHeHns 3Ton
"Hekon" Npouenypsbl), C UCNOMb30BaHNEM APYron, "cneumanbHON" KOMaH4bl Bo3BpaTta (Bo3Bpart no
CTEKY).
B nocnegHem cnyyae, paHee "3anoXxeHHbIN" B CTEK agpec KoMaHabl U3 Hero "uasnekaercsa”.
OH 1 aBnsieTcsa "ykasatenem mecta”, B KOTOpoe JOIMKEH ObiTb OCYLLECTBIEH BO3BpaT.
CoOoTBETCTBEHHO, 3TN CneunanbHble KOMaHabl PasfgensTcs Ha KOMaHAbl nepexoaa rno CcTeky u
BO3BpaTa o CTEKY.
[nsa Toro 4Tobbl OCYLLECTBUTL NEPEXOA MO CTEKY HA UCMOMHEHME KaKON-TO NPOrpaMMHOM
npoueaypbl 1 BO3BpaT MO CTeKy nocre ee (npoueaypbl) UCNOMHEHWS, HYXXHbI 2 Takne cneuumarbHble
KOMaHAbl: CHayarna (no xoay UCMNonHeHWs NporpaMmmbl) KOMaHaa nepexofa no CcTeky, a 3aTteM -
KOmMaHOa Bo3Bpara Mo CTeKy.
Ecnu peyb nget o 6e3ycnoBHbIX Nepexogax, To Takoro pasfeneHns HeT, Tak Kak, npu nomoLLm
OAHOW N TOW e KoMaHAbl 6e3yCrOBHOMO nepexona, MoXHo 1 "nepentn”, n "BepHyTbcs" B noboe
"MecTo" nporpammel (Ha nobyto ee komaHay) 6e3 3a4eNCTBOBaHUA CTEKa.
BbiBoa: rmaBHas ¢hbyHKLMA cTeKa - XpaHeHMe agpeca Bo3BpaTa B Te4eHue BCero BpeMeHu
MCNOSIHEHUSA NPOrpaMMHON npoueayphbl.
B ynpowieHHoM Buae, oH npeacTtaBnseT cobom Hekyto Tabnuuy 13 ogHoro ctonéua n BOCbMU CTPOK.
N3HavanbHO (HAa MOMEHT Ha4yana nporpamMmmel), 3Ta Tabnuua nycras.
B MPLAB, 3T0 BbIrngguT TakK:
B Stack Window : X
i Ecnn, no xogy ncnonHeHus
1 Return Address: 211 nporpammbl, 6bI1 OCyLLECTBEH
s YCIOBHbIN Nepexof, TO B BEPXHIO
CTPOKy (Tak Ha3blBaeMasi BepLuMHa
CTeKa), U3 cuyeTynka komang PC,
konupyetcsa 13-Tn paspsigHoOe CrioBo
(8 6ut PCL 1 5 6ut PCH) agpeca
cnefyoulen, nocrne KoMmaHabl
~|| ycnosHoro nepexona, komaHabl (4s
st 3 JarnbHenLero Bo3spara nporpamMmmbl
no aTomy agpecy).
Ecnn po Bo3Bpata 13 nepBoro ycrnoBHOro rnepexoaa, UCNorHAeTcs ele ogHa kKoMaHga yCnoBHOro
nepexopfa, To agpec Bo3BpaTta NepBoro yCNoBHOro nepexoga capuraeTcsa Ha ogHy nosuuumio
(cTpoky) BHM3, 3aHMMasi BTOPYIO CTPOKY, a agpec Bo3spaTa 6onee "no3gHero” ycnoBHOro nepexoga
nomeLLaeTcsa B NEPBY0 CTPOKY Tabnuubl (B BEPLUMHY CTEKA).
Takum obpa3om, CTek MOXHO 3anofnHUTL 8-10 agpecaMu BO3BPaTOB, MOCHE Yero HacTynaeT ero
nepenosiHeHne, Yero AonyckaTb HeNb3a (yKasaTens nepenosiHeHNs CTeka HeT), Tak Kak Oyaet
"'mtnep kanyT".
To ecTb, B CTEK MOXET ObITb 3anoXeHo He Bornee 8-mun agpecos Bo3BpaTa, U NPOrpaMMUCT JOSDKEH
3a 3TUM cneguTb Npu COCTaBIIEHUM MPorpaMmmel.
[axe B 4OCTAaTOYHO CMOXHbIX NporpaMmmax, paboTta cteka Ha rpaHn NepenosiHeHNs - peakoe
SABNEHNE 1 ero "eMKOCTU" XBaTaeT C U3ObITKOM.
OT0 06BACHAETCA TEM, YTO NO Mepe paboThbl NporpamMMbl, agpeca BO3BPaToOB M3 CTEKA
n3BnekawTcs, ocBoboxgan csoboaHoe MecTo.
AfOpeca BO3BpaTOB N3BMEKaKTCA TOMNbKO U3 BEPLUMHBLI CTEKA, a OCTalbHble 7 ero CTPOoK
NCNONb3YITCH Kak onepaTuBHasa NaMaTb AN OCTarnbHbIX aApecoB Bo3BpaTa, KoTopble Nibo
COBUraloTCs K BepLUMHe CTeka Nno xoay n3BnevyeHus U3 Hero agpecos BO3BpaToB, NocreaoBaTernbHO
3aHUMas BEPLUMHY CTeka U "yxogsa" ns Hero, NMb6o HaobopoT, CABUralTCsl BHU3 OT BEPLUUHBI, NP
BbIMOMHEHNN HOBbLIX KOMaH[ YCINOBHbIX NepexonoB.
W To, n gpyroe MoxeT YepeoBaTbCs, YTO NpeanonaraeT onpegerieHHyo nocneaoBaTenbHOCTb Kak
3aKrnagkv agpecoB BO3BPaTOB B CTEK, TaK U UX U3BMEYEHUS UX N3 HErO.
Cnewy ycrnokouTb Ha4yMHaLWMX: Ha NepBbiX Nopax 4OCTAaTOYHO TONbKO OAHOW BEPLUMHbI CTEKa, TO
€CTb, NepBON (BEPXHEN) ero CTPOKM.
B Hee MOXHO NocneaoBaTeribHO 3anOXNUTb U U3BMeYb XOTb COTHIO apecoB BO3BPaTOB.
EcTtecTBEHHO, B 3TOM Criyyae, Hy>KHO No3aboTuTbCA O TOM, YTOObI CNeayroLniA YCITOBHbIA NEPEXOA
OCYLLEeCTBIANCS TONbLKO Nnocne Bo3spara 13 npeablayLiero ycrnoBHOro nepexoaa.
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Ecnu Bbl 3T0 ocBOMTE, TO CO BpeMeHeM, Bbl ecTtecTBeHHbIM 06pa3om nepengeTte k 6onee CroXxHbIM
MaHUNYNAUUSAM C YCNOBHBIMWU NepexofamMu.

OTo npousonaeT Toraa, korga Bel 3axoTuTe caenatb CBOK nporpammy 6onee KomnakTHowm (¢
MEHbLUNM KONUYECTBOM KOMaHA).

HekoTopble nporpamMmmMbl BOOGLLE HE cogepXaT YCNOBHbIX NepexonoB (CTEK HE 3a4eNCTBOBaH), a B
HEKOTOpbIX criyvasix 6e3 HMX HUKaK He 0BOMNTUCD.

Moppo6Hee 0 paboTe Co CTEKOM - B CrieAyoLmx pasgenax.

NTak: MukpokoHmpousep amo Habop MHO20hYHKYUOHalIbHbIX ycmpolicme.

lMpozpamma onpedesnisiem KOHKpemHbie hyHKUUU amux ycmpolicme u Ux pexumbl pabomsi
Ha pa3JluYHbIX y4acmkKax eblMoJIHeHUs npoz2pamMmbl (CM. peaucmpbi cneyuasibHO20
Ha3Ha4YeHusl).

Ha pecucmpax obuwie2o HazHa4yeHuUsi cCmposIMcsi pa3siudHble ycmpolicmea, npuMeHsieMble 8
yugpoeol mexHuke. TakoebiMu ycmpolicmeamu ux deslaem rnpoepaMmma.

W B TOM, 1 B pyrom cny4ae MMeHHO nporpamma (NporpaMMmncT) onpeaensieT Bce To, 4To byaet
npovcxoauntb ¢ aTuMn anemeHTamu MNMUK-KoHCTpykTOpa, 1 NO3TOMY Aanee pedb NonaeT O "HaunHKe
nporpamMmbl, TO €CTb O KOMaHAax.

MpumevaHue: 1o, 4To Bbl NpoYnTanu, eCcTb OCHOBA, C eLle He JOCTaTOYHO YEeTKO
"npopucoBaHHbIMN" AeTanamu.

OpHopasoBo BhigaBaTb Bam Beck "Maccus”, cBa3aHHOM ¢ 3TuM "TTUK-KoHCTpyKTOpOM",
nHopmaumm, 6b110 66l aGCONOTHO HENPABUSIBbHLIM U ONPOMETYUBLIM PELLEHVEM.

"BbezxaTb" B 9TOT "MacCuB" HY)KHO NOCTENEHHO, C COBNoaeHneM "TexHukn 6esonacHoCTN" 1 He
aenas "peskux OBMmxeHnn".

OT0 1 ecTb fanbHenwasa ctpaTterns "Bbesna’.

" Camoy4yumerib o npozpammuposaHutro PIC koHmposnnepoe 0nst Ha4uHarowux"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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3. Cuctema komaHa PIC16F84A

Balwuemy BHMMaHUIO NpeanaraeTcs onncaHne komaHg accembnepa anst PIC KOHTponnepos.
Ta6bnuua komaHg accembnepa ansa NUKos HaxoauTca B " MpusioxeHuu Ne10".

KomaHabl pasgeneHbl Ha 3 rpynnbl:

- 6atim-opueHmMupoeaHHble KOMaHObI, TO €CTb KOMaHAbl, NPOU3BOAsLLINE AENCTBUSA ¢ bakTamu,
- 6um-opueHmMupoeaHHble KOMaHObI, TO €CTb KOMaHAbl, NPOM3BOASLLNE OENCTBMUS C OuTamu,

- KOMaHObI ynpaesieHus, TO eCTb KOMaHAbl, OCYLLEeCTBNALME Nepexobl U BO3BpaThl, a Takke
KomaHgbl cbpoca ctopoxesoro Tanmepa WDT 1 nepexoga B cnsawmi pexum SLEEP.

M3 cnuncka komaHg ynpasreHusi MOXXHO CMENO BblYepPKHYTb NocneaHne 2 KoMaHabl, Tak Kak OHU
MOryT GbITb MCNOMNBb30BaHbl TONbKO ANd nogaepxkn coeMmectumoctn PIC16F84A ¢ 6onee
"OpeBHUM" CeMeNCTBOM MUKPOKOHTpornepos PIC16C5x, a ons coBmectumoct PIC16F84A ¢
nocnegyoLwumm, BolnyCkaeMbIMU MUKPOKOHTPOMNEpaMu, 3Tm KoMaHabl paspaboTymku BoobLye He
pekoMeHaYT UCNOoSb30BaTh.

WNToro: octanocb 35 komaHa.

Pas3Be 310 MHOro?

Mo cpaBHEHMIO, HANPUMeEP, C U3YYEHNEM MHOCTPAHHOIO s3blka, 3TO BOOOLEe MU3ep.

[aBawnte ¢ HUMK pasbupaTbcs.

CHavana - nicopmauus no tabnuue KomaHa.

B nepBoW KonoHke pacnonaraeTcsl Ha3BaHWe KOMaHAbl, a B pamMke nod 3TMM Ha3BaHMEM - KpaTKoe
coepxaHme KoMmaHabl.

Cpaasy obpawyato Balwe BHUMaHme Ha TO, YTO NogvYepKMBaHUE KOMaHAbl €CTb TOMBLKO 3fIEMEHT ee
BblOeneHusi, n Huyero 6onee. B TekcTe nporpaMmm kKOMaHObl HE NOAYEPKMBAIOTCS.

JlaTuHckune BykBbI B KOHLIE KOMaHAbl 0603HavaloT:

f - HasBaHue perucTpa (B o6LieM BMAE), K KOTOPOMY 3Ta KOMaHga obpallaeTcs, 1 C
coAepXunMbiM KOTOporo 6yaeT Npons3BoanTbLCA AeNCTBYE.
WHbIMK cnoBamu, Hannyne B koMaHAe OykBbl f 03HavaeT, YTo koMaHAa obpallaeTcs K
COAEPXXMMOMY perncrpa crneumanbHOro unm obLero HasHavyeHus1, C KOTOpbIM MPOrpamMMuUCT
X04eT NPOM3BECTU onpeaensieMoe 3TOM KOMaHOoW AenCcTBueE.

d - ykasaTenb MecTa CoXpaHeHus pesynbTaTa npu onepaumsx ¢ bavtamu.
Ecnu d = 0, To pe3ynbTaT MCNOMHEHUS KOMaHAbI cCoXpaHsaeTcs B peructpe W
(B akkymynsaTope).
Ecnu d = 1, To pesynbTaT UCNOMHEHNSA KOMaHAbl COXpaHsaeTcs B pernctpe f, To ecTb, B TOM
Xe CaMOM perncTpe, ¢ cogepXmMmbiM KOTOPOro Npon3BoanTca JeNcTBume.

b - Homep 6uTa B perncTpe, C KOTOpbIM NPOU3BOANTCH AENCTBME
(ans BGUT-OpPUEHTUPOBAHHbLIX KOMaHLA).

K - KOHCTaHTa, TO eCTb HEKOE YUCNO B Npegenax 6anta, KOTopoe 3agaeTca NporpaMMUCTOM.

Bo BTOpOM KOMNOHKe, Haxoautcsa 6onee nogpobHoe onvcaHe EeNCTBUS, KOTOpOe NPOn3BOaUT
KomaHAa.

B TpeTben KOMOHKe, AaHbl NPUMepPb! BbINOMIHEHWUS KOMaHA.

B 4yeTBepTOM KONMOHKE, YKa3aHO KONMYECTBO MALLUMHHbIX LUKIOB, B TEYEHME KOTOPbIX AaHHasA
KOMaHaa MUCMornHsaeTcs.

O6paTtuTe BHMMaHue Ha To, 4YTO BonbLuas YacTb KOMaHA UCMOMHAETCA 3a 1 MalWUHHBLIN LK.
NmetoTcs Takke KoMaHb!, BbINOMHAOLWMECS 32 2 MAWUHHBIX LKA (B OCHOBHOM 3TO KOMaHAbl
ynpaBfeHns).

KombuHaums uncna 1 n aBorikun B ckobkax, 03HayaeT, YTo Mo OQHOMY CLIEHAPUIO BbINOSTHEHWS
KOMaHAbl, OHa BbIMOMHAETCA 3a OAUH MaLUWHHBLIA LXK, a No ApyroMy - 3a Aga.

HanomwuHato, 4To nogobHoro poga kKoMaHAbl (KoMaH4bl BETBNEHWS) UMEIOT TOMbKO 2 cLeHapus
UCMNOMHEHNS KOMaHAb.

B nAaTon KonoHke ykasaHbl doriarm, Kotopble "pearnpytoT" Ha BbINOSTHEHME 4aHHOW KOMaHAbI.
Ayerkn NATON KONOHKM KOMaHL, Ha BbIMNONIHEHME KOTOPbLIX donark He pearnpytoT, 3akpalleHbl
cepbIM LiBETOM.

Cpasy obpaTtuTe BHMMaHue Ha cnegyloLyto 0CO6eHHOCTb, 3HaHNe KoTopor nomoxeT Bam npu
3anoMUHAHUM KOMaHA: 3HaYnTenbHasa YacTb KOMaHg COCTOMT U3 5-Tn BykB, NpU4eM KOpeHb CrioBa
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KOMaHAbl, XapaKTepuayrLuin ee CyTb, COCTOUT, B GONbLUNMHCTBE crny4vaes, n3 3-x OykB, a
nocnegHue ase OykBbl NOKa3bIBAKOT, OTKyAa 1 Kyaa KonupyeTtcs (NepenuncbiBaeTcs) YACHO UK C
KakMMW permctpamMmm Hy>kHO NPoU3BECTU onpeaensieMoe KoMaHaon OecTBuMe.
Hanpumep, komanHgy ADDWF MOXHO YCIOBHO pasfenuTb Ha 2 YacTu: KopeHb ADD, KOTOpbIN
o6o3HauaeT onepauuto crnioxeHunsa, n WF, rae nepsasi 6yksa o6o3HadvaeT pernctp W (akkymynatop),
a BTOpas - pernctp F, TO ecTb perncTp, K KoTopoMy obpallaeTca komaHaa.
CnepoBaternbHO, U3 CaMOro Ha3BaHUs KOMaHAbl CTAHOBUTCS NMOHATHBIM, YTO CKNaabiBaeTcs
cogepxumoe pernctpos W u F.
B kauyecTBe 3TOro yCnoBHOro perncrpa F, ncnonb3yrTca perncTpbl 06LWEro unu cnewmanbHOro
Ha3Ha4eHus.
Hanpumep, ecnu B "Wwianke" nporpammbl onpeaeneHo Ha3BaHne kakoro-Hmbyap permctpa obuiero
Ha3HayeHusa kak ABCD, 1 no xogy MCNOMHEHUS Nporpammbl, B Hero 6bino 3anncaHo kakoe-H1byab
4YNCHO, KOTOPOE HEOBXOOUMO CIOXMUTL C YMCIIOM, HaxoasLwmmcs B akkymynatope (W), ¢
COXpaHeHneM pesynbTaTta CroXeHus B TOM xe pernctpe ABCD, To 310 6ygeT BbirnageTb Tak:
addwf  ABCD,1
Mpn aTOM cnegyet OTMETUTL, YTO B pernctp W nporpaMMmUCT MOXeT nepenucaTb Coaeprumoe
no6oro gpyroro perncrpa, 1 no CBOEn CyTu, Takoro poga onepaums eCTb onepaumsi CrioxkeHus
yncen, HaxoasaLWwmxca B AByX pernctpax (4epes peructp W), ¢ BbI6Opom MecTa COXpaHeHus ee
pesynbTaTa.
PaccmoTpum komaHgy ADDLW
ADD - onepauus cnoxeHus, L - npnsHak Toro, 4To B HEW y4acTBYeT KOHCTaHTa, W - npu3Hak Toro,
4YTO B HEW y4acTBYeT PerncTp - akkymynsrop.
Hanpumep:
addlw k
OTO 03Ha4aeT To, YTO cKnagpiBaeTcsa cogepxumoe pernctpa W n Hekas KOHCTaHTa, 3agaHHas
NporpaMMmnCTOM.
Ecnu oHa paBHa, Hanpumep, uicny 3, To 310 ByaeT BbIrNsaaeTb Tak:
addlw 3
Tak Kak KOHCTaHTa He ABNAEeTCA PermcTpomM, ToO MECTO COXpaHeHUs pesyribTaTa onepauuu
O HO3HayHo - pernctp W.
[pyron npumep: onepauuns KONUPOBaHNA COAEPKMMOro OAHOro perucTpa B Apyrou.
movwf  ABCD
Pacwundposka: MOV - 0603Ha4yeHne KoMaHabl KONMPOBaHUSI.
KonuposaHwue gaHHbIx nponssoantcsa uad permctpa W B pernctp F (To ecTb, B peructp ABCD).
Tak kaK HMKaKoW Normyeckon onepawmm Npn 3TOM He COBepLLAeTCs, TO U BOMPOCca O COXpaHEeHUU
pesynbTaTa HEOCYLLLECTBNEHHOW ITOrMYeckon onepauumn He BO3HUKaET.
MpocTto nponcxoauT 6aHanbHOE KONMPOBaHWE AaHHbIX B YKa3aHHbIA B KOMaHAE peructp.
O6paluato Bawe BHMMaHue Ha To, 4To B cucteme komaHg ans MNMKos, npu npoctom nepemeLlteHnm
AaHHbIX U3 OOQHOro perncTpa B Apyrou (To ecTb nNpu onepauny 6e3 normnyecknx 4encTeun), pedb
naeT MMEHHO O KonMpoBaHuK, 6e3 Bblpe3aHus OaHHbIX U3 perncTpa - oTnpaBuTens.
KoHeYHbIM pesynbTaToM 3TOW onepaummn SBAsSeTcs YMCNoBOe paBeHCTBO COAEPXUMOro obeunx
perncTpos.
AHanorn4Ho:
AND - onepauusi nobutHoro "U" cogepXXmmoro Asyx permcTpos,
CLR - cbpoc B HOMb COOAEPXXMMOTO PErNCTpa,
COM - nHBepcus Bcex 6UtoB peructpa,
DEC - gekpeMeHT cogepxmmoro pernctpa (MuHyc 1),
INC - MHKpeMeHT coaepXumoro peructpa (nntoc 1),
IOR - no6utHoe "UIN" coaepXnMmoro AByx perucTpos,
NOP — "nycTon" MalUMHHBLIN LMK (HUYEro He NPoOnUCXoauT),
RLF - umMknnyeckun caBur coaepXMMoro permcrpa Brieso,
RRF - uMknuyeckunin coBur Cogep»XMMoro permcTpa Bnpaeo,
SUB - onepauus BblYMTaHWS,
XOR - no6uTtHoe "uckntovatowee UN" cogepxmmoro aByx permcTpos,
BTF - koMaHAbl BETBNEHNS MO 3HAYEHM0 BbIBpaHHOro B permctpe buTta,
RET - Bo3BparT C 3arpy3kon KOHCTaHTbl B W,
4 OyKBbl B KOPHE KOMaHAbI:
SWAP - nomeHATb MecTamu nonybanTbl perncrpa,
CALL - nepexofg no ycnosuto (C 3agencTBOBaHUEM CTeKa),
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GOTO - nepexopg 6e3 ycnosus,

5 6yKB B KOPHE KOMaHAbI:

SLEEP - yxog B pexuMmMm NOHMXKEHHOro aHepronoTpebreHms,

6 OYKB B KOpHE KOMaHAbI:

RETURN - Bo3BpaT 13 nognporpaMmmbl (Kpome nognporpamm ob6paboTkm npepbiBaHum),

RETFIE - Bo3BpaT 13 nognporpaMmmbl 06paboTkn npepbiBaHUN.

1 6ykBa B KOpHe KOMaHAbI:

B - onepauuu c 6utom. Mmetotca Benagy komaHabl BCF n BSF.

BTopas BGykBa B 3TUX KOMaHOaX ABNSETCS NPU3HaKoMm onepawumn ¢ GuTom:

- C - yctaHoBUTb BMT B 0,

- S - ycTtaHoBUTbL GUT B 1,

- F - npusHak peructpa.

Mony4yaeTtcs: copocutb (0) nnu yctaHoBuThb (1) KAaKOW-TO M3 BUTOB perncTpa, kK KoTopomy
obpalaeTtcs komaHaa.

C y4yeToM ckasaHHOro Bbille, 1 TOro, 4To Tabnuua KoMaHa coaepXXnT 4OCTaTOYHO NoAPOBHY0
NMHopMaLmIo, 1 OCTAHOBIIOCL Ha Hanboree TPyaHO MOHMMaeMblX KOMaH4ax.

Ha gaHHom atane oby4veHus, ot Bac TpebyeTcst ToNbko obLiee NoHMMaHne CMbicna ENCTBUN,
NPOn3BOAUMbBIX KOMaHAOW U 3ay4nBaHNe NX Ha3BaHWUN.

B nebpwu neatb He3auyeM, nHaye HaBpeauTe camm cebe.

"XosanHoM" aTnx komaHAa Bbl cTaHeTe no3aHee - Toraa, koraa nonaet pabota No CoCTaBMEHUIO
nporpamMmm, a noka "BXuBanTecb" B KOMaHabl accembnepa.

Ha nepBbix nopax, HambornbLlume TPyAHOCTH, 0ObIYHO, BbI3bIBaAOT KOMaHAbl BETBNEHUS.

Cpasy cnegyet yAaCHUTb, YTO BETBMEHWS, TO €CTb BbIOOP KAKOro-To 04HOro U3 ABYX CLEeHapues
paboTbl NporpaMmmbl, MOryT ObiTb Pe3ynbTaTOM BbINOMHEHUS PA3NNYHbIX AENCTBUN.

BanTt — opueHTUpPOBaHHbIe KOMaHAbl BeTBNneHusi: DECFSZ, INCFSZ.

B nogaensiowem cBoem GOMbLUNMHCTBE, 9TM KOMaHAbl 06pallaroTcs K pernctpam obuiero
Ha3Ha4eHus.

Cambli pacnpoCTpaHEeHHbIN Criyqai: BHYTPU NOSHOro LMKna nporpaMmMbl, UMEeTCs eLe OauH
BHYTPEHHUI LMKI, U paboyas Touka nporpamMmmbl 4OSHKHA "NPOKPYTUTLCA" MO 3TOMY BHYTPEHHEMY
uukny, Hanpumep, 10 pas, 4Tobbl NOCrne 3TOro BbINTU Ha NOMHbIV LIMKIT NPOrpamMMbl.

B kauecTBe cueTumka Takoro poaa "npoxonos” ("korey'"), Ha3HaYaeTca Kakon-HNMBYyAb U3 perncTpoB
obLLero HasHaveHus.

HasoseMm ero, Hanpumep, XYZ.

B Hayane nonHoro uuMkna nporpamMmmel, B HEro 3anncbiBaeTcsa Y1Cno "npoxodos”, To ecTb, Yncno 10.
Mpeanonoxum, 4to Nnporpamma paboTaeT 1 ee paboyvasi Touka Bbilna Ha 1-1 BHYTPEHHUI LINKI.
A B ero koHue ctouT komaHga DECFSZ, B peaynbTaTe OeACTBUS KOTOPOW, COAEPXKUMOE perucTpa
XYZ yMeHbLUaeTCcs Ha eQuHuLY U CTaHOBUTCS paBHbIM 9-TU.

OTa feBATKa coxpaHseTcsi B TOM xe pernctpe XYZ.

Tak kak 9T0 4ncno He paBHOo 0, TO NPOUCXOANT Nepexoq Ha Havyano 2-ro BHyTPEHHero Lmkna
nporpamMmebl U BCe MOBTOPSAETCSA CHOBA A0 TeX Mop, NoKa, Nocrne o4epeaHoro BbiYUTaHUS eANHNLbI,
B peructpe XYZ He yctaHoBuTcA 4ncno 0.

Kak Tonbko 310 nponsonaeT, 6yaeT OCyLeCTBIEH Nepexod He Ha Hadvarno crneayoLlero
BHYTPEHHEro LuKIia nporpamMmmel, Kak 3To Obifo paHee (NepBbii cueHapuin paboTbl Nporpammel), a
Ha BTOpPOW cLeHapuin paboThbl NporpamMmbl, KOTOPbLIN, B 0bLLEM BUAE, Ha3biBaeTcH "nporpaMmma
ncnoriHaeTcs ganee".

Mo aTomy cueHapuio, B npefenax O3BOSIEHHOro, MOryT OCYLLECTBMATLCH Kakne yrogHo AencTBus
(onpepensieTca 3aMbICNIOM NPOrpamMmeil).

M3 aToro npumepa BUAHO, YTO MPOUCXOAUT TO, YTO Ha3bIBAETCHA BETBIIEHMEM MPOrpaMmbl.

Ewe oguH npumep.

K BelBOgam nopta B nogkntoyeH 7-cerMeHTHbIM MHAMKaTop.

MonHbIN LKMKN NporpaMmbl paBeH, Hanpumep, 1 cek., a ero cerMeHThbl BbICBEYMBAIOTCA B TEeYEHUe
0,1 cek., a ocTanbHOe Bpems norawleHbl. TpebyeTcs yBenuunTb 3TO COOTHOLLEHNE.
CnepoBatenbHo, Heobxoanumo "BcTpouTh” ("BpesaTtb'”’) B TOT y4aCTOK NpoOrpaMmbl, B KOTOPOM
WMHOMKaTOP aKTUBEH, NOANPOrpaMmy 3aepxkn, (pyHKLNA KOTOPOK 3akrtoyaeTcs B “3akonbLoBke"
paboyen ToYKn Nporpammbl BHYTPU 3TOM NOANPOrpamMmbl.

A Kak Xe nHauve, Begb paboyas To4yka NporpaMmbl Bcerga AOMKHA HaXoaUTbCS B OBUXKEHUN?

BoT 1 nycTb OHa "MoTaeT" 3agaHHOe NporpaMMUCTOM KONMYECTBO "KPYros" B noanporpamMmme
3aflepXKkn, Beflb BPeMs-TO Uaer...

Takue nognporpamMmMbl UMeOT B CBOEN OCHOBE BCe Te Xe KomaHabl DECFSZ (INCFSZ), Tonbko
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Ge3ycnoBHble Nepexoabl Npy 3TOM ropasgo "CKpOMHee" - BCero Ha HECKOSTbKO KOMaH[, a He Ha
OECATKU, TO eCTb, paboyasi Touka NporpamMmbl, Ha BPEMS 3a4EePXKKK, "KPyTUTCS" NO OTHOCUTENBHO
Manomy (C mMasnblM KONMY4eCTBOM KOMaHZ) KombLy NOANPOrpaMmbl 3a0epKKU.

BbIrnaguT aTo Tak.

Moanporpamma 3agepXkn, B NpocTenlemM criydae, HaunHaeTcs ¢ komaHabl DECFSZ (INCFSZ) u

obpallaeTcsd K perucTpy obLero HasHadeHus1, B KOTOPbIW, Nepes ee Ha4vanom (B NPOMeEXyTKe

BpEMEHU MeXay MOMEHTOM aKkTMBaLMW MHOMKaTopa 1 A0 Hayarna noanporpaMmmbl 3agepku),

3aknagblBaeTcsl HEKoe YNCro (KOHCTaHTa), KoTopoe 1 ByaeT onpenensitb Bpems 3agepiKKku

(konnyecTtBO "Konew'").

Mpeanonoxum, 4to B pernctp XYZ 3anoxeHo 4mcno (koHctaHTa) 250.

CtOuT TONbKO paboyer To4ke NPOrpaMmMbl BOWTM B NoANPOrpaMMy 3aepXku, OHa He BbIMAET U3

Hee [0 TeX Nop, Noka 3agepXxka He ByaeT NoNHOCTLIO oTpaboTaHa.

CwmblIcn 9TOM "3aKONbLOBKN" 3aKNMOYaEeTCs B TOM, YTO NP BbINOSTHEHUW, HANPUMEP, KOMaHAbI

DECFSZ v oTcyTCcTBUM HYNEBOro pesyrbTarta onepauum geKkpeMeHTa, nepexon, B KOHEYHOM UTore,

npoucxoauT Ha Bce Ty e koMmaHay DECFSZ 1 Bce noBTopsieTCs NO HOBOW, Noka Yncno 250 He

YMEHbLUUTCH A0 HyNs, a 9To TpebyeT BpeMeHu.

Bot Bam n 3agepxka.

Mpun HyneBom pesynbTaTte onepauum, paboyas Touka NporpamMmmbl BbIXOAUT U3 NOAMNPOrpaMmbl

3aflepXKn, Nocrne 4Yero MHANKaTop NepeBoanNTCH B MAaCCUBHOE COCTOSIHME M NporpaMma

ucnonHseTca ganee.

3Hasa onMTenbHOCTb MALLMHHOIO LKA, MOXXHO TOYHO NpOCYMTaTh BPEMS 3a4EPKKN.

OTOT NpUMep, KOHEeYHO, NPOCTENLLNIA, TaK KaK A1 OTHOCUTENbHO BoNbLINX 3adepXeK, Npu

ANUTENbHOCTM MaLMHHOIO Uukna = 1Mkc (kBapy 4 Mru.), ogHOro permctpa He 4OCTaTOYHO

(He06Xx0AMMO HECKONbKO PEMMCTPOB C NocrneaoBaTerbHbIM UX 4EKPEMEHTOM).

C aTnm Mbl pa3bepemMcs no3gHee.

Cenvac rmaBHoe - NpOYyBCTBOBaTb "KONbLEBYH Npupogy" nporpamm 1 npencraButb cebe, Kak B

rnaBHOM "Konbue" (LMKre) nporpammel, obpasytoTca 6onblune 1 ManeHbkue “"Konbua', n Kak

paboyasn Touyka nporpamMmmbl B HUX "BXOOUT, BbIXOOUT, OET MO NPAMOW, 3aX04MT B APYroe KomnbLo™ u

T.A.

lMpumeyaHune: Bce, cKasaHHOE Bbille, OTHOCUTCA N K KomaHae INCFSZ.

OTnunune - ToNbKO B HanpaeneHumn cyeta (+1).

OcraBwuecs ase komaHabl BeTBrieHna BTFSC n BTFSS opueHTMpoBaHbI Ha onepauun ¢ butamm

perncTpos.

[Mpn NPUMEHEHMM ATUX KOMAHA, HUKaKNUX encTeui ¢ 6aitaMmm He NPoM3BOANTCA.

Kputepuem BeTBneHus aensetcsa 3HadeHne BblbpaHHoro 6uta (0 vnu 1).

Hanpumep, ecnu Ha MOMEHT ncnonHeHusa komaHabl BTFSC, 3HayeHune BbibpaHHOro 6buta permcrtpa

XYZ (Hanpumep, 6uTta Ne2) paBHo 1, TO B COOTBETCTBUM C JIOrMKon komaHgbl BTFSC, BbinonHseTca

cneayollas KomaHga, a ecnv 3HadeHue atoro 6uta pasHo 0, TO BMECTO criefyowen KomaHabl,

ncnonHaeTcs "nycToiwka”, B Buae komanabl NOP (HeT AencTBumsa unu onepauun. 3agepxka

Ha 1 m.L.).

Mocne 3Toro "nycToro™ MalMHHOIO LiMKNa, BbINOMHAETCH creayollaa komaHaa (BTopas nocne

BTFSC).

O6pawato Bawe BHMMaHMe Ha TO, 4TO B 9TOM cny4ae, komaHga NOP kak 6bl "BupTyanbHa"

(dbopmupyeTcs annapaTtHbiMu cpeacteamu MNKa), Tak kak B TEKCTE NporpaMmbl komaHgbl NOP

HeT, XOTs, No hakTy, OHa MU 3aMeHseT, B Criy4ae paBeHCcTBa 2-ro 6uta Hyrno, cneayoLuLyio, nocne

BTFSC , komaHay.

Mony4yaeTtcs, YTO B 3TOM cny4vae, KOMaH4a NpUCyTCTBYeT B TEKCTE NPOrpaMmbl, HO HE

ncnonHsietTca (BMeCTo Hee, NCNonHsaeTcs "BupTyanbHbIn' NOP).

Umoezoenbll cMbICIT.

- B Clly4ae paBeHcTBa 2-ro (B JaHHOM cryyae) buTa eauMHuLe, UCNONHAETCSA cneayroLwas,
nocne komaHabl BTFSC, komaHaa,

- B Cny4ae paBeHCTBa 2-ro (B aHHOM cryyae) 6uta Hyno, NpomcxoamuT Kak Obl " ckayék"
Yyepes 3Ty "crieayrowyo” KomaHay (nocpencTBOM UCMOSTHEHUS!, BMECTO Hee,
"BupTyanbHoro" NOPa).

EcTecTBEHHO, YTO HMKAKOrO "CcKayka" Yepes KomaHLy He MpouCxoauT, Beab "BUpTyanbHbIn' NOP

MCMNOSHAETCS, HO Brie4vaTrneHue "ckadka" co3gaeTcs.

Kctatu, 310 o4eHb nonesHoe BneyaTreHme, OT KOTOPOro He HY>XHO OTMaxuBaTbCH, a HY>KHO

ncnonb3oBaTb B cBOel paboTe (o4eHb yAo6HO), He 3abbiBas Nnpu aTOM Npo "BupTyanbHbIn NOP.

MpumeyaHue: crnioBocoyeTaHuna "BupTtyanbHbin NOP" Bbl HArde He HargeTe, Tak Kak 3TO Mos
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daHTasma. Cnoso "BUMpPTyanbHbIN" 0O3HA4YaeT, YTO TO, HA YTO yKa3blBaeT 3TO CIOBO, UCMONHAETCS
He nporpamMMHo, a annapartHo.

Beab HyXHO xe, "ona nopsgka”, KpaTko U eMKO "0603Ha4YMTb 3TO siBNEeHne"?

B cooTBeTCTBUKN CO CKasaHHbIM, BpeEMS UCMONHEeHns komanabl BTFSC, B 3aBUCMMOCTU OT cueHapus
ee UCNosnHeHus, byaeT cocTtaBnaTe NM60 1, NMOO 2 MaLMHHBbIX LUKNa.

BoT Bam 1 o6bsicHeHue Toro, 4to Bel BugnTe B 4-m ctonbue 1abnuvubl KOMaHA, B CTPOKE C
komaHgon BTFSC {1(2)}.

To xe camoe, C y4eTOM cneundmrkm KoMaHg, OTHOCUTCS U K OCTalrbHbIM KOMaH4amM BETBEHUs
(DECFSZ, INCFSZ, BTESS).

A ecnn, nocne komaHabl BTFSC, ncnonHsetca komaHga 6e3ycrnoBHOro nepexoa, kak aTo u
NPOUCXOANT BO MHOMMX Cryyaax?

Mpumep camoro pacnpoCcTpaHEeHHOro BapuaHTa:
btfsc XYZ,2

1-0 cyeHapul: ecnn 2-n 6uT pernctpa XYZ paBeH 1, To npoucxoguT 6e3ycrioBHbIN Nepexos B
nognporpammy, Hanpumep, Cycle.

2-U cyeHapul: ecnu 2-n 6uT pernctpa XYZ paseH 0, To nepexoaa B nognporpammy Cycle He
nponcxoaunTt (BMeCTo aTOro - "BupTtyanbHbin NOP") 1 nporpamma ncnonHsieTcs ganee
(BanbHenwmre komaHabl NPorpaMmmbl 0603HaAYEHbI ---- ----

Ewe oauH BapuaHT:
btfsc  XYZ,2

goto Cycle

goto Mem
1-0 cyeHapul: ecnn 2-n 6ut pernctpa XYZ paBeH 1, To nponcxoant 6e3ycnoBHbIi nepexoq B
nognporpammy Cycle .
2-U cyeHapul: ecnu 2-n 6ut peructpa XYZ paseH 0, To npomcxoant 6e3ycnoBHbIN Nepexon B
nognporpammy Mem. KomaHga goto Cycle wurHopupyeTcs (BMECTO Hee UCMOMHAETCA
"BuUpTyanbHbin NOP").

Ewe oauH BapuaHT:
btfsc XYZ,2
movwf PortB

1-0 cuyeHapul: ecnn 2-n 6uT pernctpa XYZ paBeH 1, To cogepxmmoe akkymynsatopa (W)
KonunpyeTcs B 3awesiku nopta B.

Mocne aToro koNMpoBaHWUA, NporpamMmmMa UCMoNHAeTCA aaree.

2-U cueHapuu: ecnun 2-n 6ut pernctpa XYZ paseH 0, TO KONMPOBaHUSA COAEPKMMOTO
aKkkymyrnaTopa B 3awenku nopta B He npovcxoouT (BMecTo aToro - "BupTyanbHbin NOP"), 1
nporpamMmma UcnonHsaeTca ganee.

B nepsbix ABYX BapuaHTax, UICNONb3yTCA nepexoabl, a B nocrnegHem, He NCrornb3yTcs.

B ntobom 13 aTux cnyvaes, NpoMCcXoanT BETBMEHWE, TaK Kak MMeeTCs ABa cueHapus paboThbl.
Bce, 4TO ckasaHo Bblle, OTHOCUTCA U K komaHae BTFSS.

EOoMHCTBEHHOE pa3snuyue B TOM, YTO KPUTEPUIA aHanmsa MeHseTcs Ha NPOTUBOMOOXHbIN
(cueHapum MeHSTCA MecTamm).

HaunHatowum, B nepsyto ovepenb, He06X0AMMO 06paTUTb BHUMaHWE Ha KoMaHay 6e3yCcrioBHOro
nepexoga GOTO.

CHa4ana Hy>XHO OCBOUTL €€, a NOTOM NePexoauTb K N3y4eHMI0 KOMaHbl YCNOBHOIo nepexoaa
CALL.

B npvHumMne, npu cocTtaBneHnn nporpamm, MOXXHO BoobLLe He NnpuMeHaTb KomaHay CALL , a
Nonb30BaTbCA TOSbKO KoMaHaon GOTO Kak No cBoeMy NMpsiMOMYy HasHa4vyeHuto, Tak U 3aMeHss en
komaHgy CALL .

O6e aTM kOMaHAabl, "cTpaTernyeckn”, oCyLLECTBNAIOT Nepexos No OAHOMY M TOMY Xe NPUHLMNY
(Tvna "kyna 3axouy, Tyaa u nepenay”), Ho ecTb "TakTU4eckme" oTnnyus.

KomaHnga GOTO "rynsiet cama no cebe" (CTek He 3agencTBoBaH), a komaHga CALL - Tonbko B
"cBa3ke" ¢ komaHgou Bo3spaTta RETURN mvnu RETLW.
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A Kak e nHade, Begb nocne oTpaboTKkv TON NoAnporpamMmmbl, B KOTOPYIO OCYLLECTBIEH YCNOBHbIN
nepexog, A4ns obecneyeHus Bo3sparta "B TO MECTO, OTKyAda npuien”, N3 cteka, Hy>kHO "BbIrpy3nTb"
ajpec Bo3Bpara.

MpuHumMn 3ameHbl komaHgbl CALL Ha GOTO cocTtouT B TOM, 4TO, Kpome komaHabl GOTO, no
KOTOpPOW NpoucxoanT nepexon, Heobxoguma ewle ogHa komanHga GOTO, koTopasa opraHusyeT
BO3Bpar.

B cny4vae opranusauum ycnosHoro nepexoga (CALL ), Bo3BpaTt NpoMcxoauT Ha koMaHay, KoTopas
He noMeyeHa MeTKOW.

CnepoBaternbHO, NpU 3aMeHe YCIIOBHOro nepexoga Ha 6e3ycnoBHbIN, HEOBXOANMO BbICTaBUTb Ha
KOMaHae, Ha KOTOPYHO HY)XXHO BEPHYTbCS, METKY, a B paboyer 4acTn komaHabl Bo3BpaTta (B AaHHOM
cnyyae, komaHgbl GOTO) ykasaTb 9Ty METKY.

B obwem Buae, 3TO BbIrMSAUT Tak:

goto Cycle
Metka XXXX XXXX
Cycle Yyyy o yyyy

goto Metka

---------- 0603HayeHbl kKakne-HMbyab KoMaH4bl NporpamMmbl.

Nx moxeT ObITb pasHoe KONMYEeCTBO (3aBUCUT OT Mporpammbl).

Mo komaHae 6e3ycnosHoro nepexoga GOTO, cHavyana oCyLeCcTBAETCA nepexon B Nnoanporpammy
Cycle.

Cneaytowas, nocne GOTO, komaHaa, 0603Ha4YeHHasn XXXX , ang obecneveHnst ganbHeENLLIEro
BO3BpaTta, nomeyvaeTtcs meTkon Metka.

MpoucxoanT nepexon B nognporpammy Cycle , n oHa, HauMHas ¢ NepBon ee KOMaHbl,
0603Ha4YeHHOM YYYY , UCNOMHAETCHA A0 CBOEN NocneaHen KoMaHabl, B Ka4eCcTBe KOTOPON
ncnonb3yeTcs Bce Ta xe komaHga GOTO (goto Metka), Ho Ha aTOT pas, oHa obecneunBaeT
BO3Bpar.

Mocne aToro, NpoMcxoauT BO3BpaT Ha KOMaHAy, BbiaeneHHyo meTkon Metka, n nporpamma
nucnonHgeTcs ganee.

Mexgy Metka n Cycle moxeT 6bITb, Hanpumep, 10, 50, 100 nnun gpyroe KOnM4YecTBO KOMaHA, B
KOTOPbIX TaKKe MOryT ObITb OpraHM3oBaHbl Nepexoabl 1 BO3BpaThl.

Takum 06pa3omM MOXHO OpraHM3oBaThb Nepexoabl U Bo3BpaTthl 6€3 ncnonb3oBaHmsa komaHabl CALL,
TO ecTb 0e3 paboTbl CO CTEKOM.

PesynbTaT - OOWH 1 TOT Xe.

PekomeHayo HaunHaoWwmuM, Ha nepBbIX Nopax, NocTynaTbe MMEHHO TakK, a Co CTeKoM nopaboTaeTte
Torga, Korga nepexofbl U BO3BpaThl NepecTaHyT Bbi3biBaTh Y Bac saTpyaHeHus.

[na nio6o3HaTenbHbIX: ONUCaHHas Bbiwe npoueaypa, Ans cry4vas YCroBHOro nepexona, BolrnaguT
Tak:

MepByto cBepxy komaHay GOTO HyxHO 3ameHUTb Ha komaHay CALL .

MeTka Metka He HyXHa.

HuxHasa komanga GOTO 3ameHseTcs Ha cneumanbHyto (A4na paboTbl CO CTEKOM) KOMaHAY
Bo3BpaTta RETURN (Touky Bo3Bparta ykasbiBaTb HE HY)XHO, TaK Kak ee agpec "nexuT" B BepLUNHe
CTeKa).

Komanga RETLW Takke paboTaeT co CTEKOM.

Ot komaHgbl RETURN oHa oTnu4yaeTcsa TONbKo TEM, YTO, NPy BO3BpaTe, OCYLLECTBMASETCA
Jencteue: B pernctp W sarpyxaeTtcs ykasaHHasa KOHCTaHTa.

Komanga RETURN HuKakux 4encTBuin, Kpome Bo3BpaTa Mo CTEKY, HE MPOM3BOAMT.

KomaHga RETFIE npumeHseTcst TonbKo Ansi Bo3BpaTa M3 NognporpaMmmbl NpepbiBaHuii, O KOTOPOK
OyoeT oTaenbHbIN pa3roBop.

Komanga CLRWDT uncnonb3yeTcs angd nepmognyeckoro, NnporpaMmHoro cbpoca CTOpoXXeBoro
Tanmepa WDT, ecnu OH BKITHOYEH.

B otnunume ot komaHgbl MOVWEF, B KOTOPOW BCE SICHO M NOHATHO (KonvpoBaHue 6anTa un3
akkymynsaTopa B ykasaHHbIA peructp), komaHaga MOVE MOXeT BbI3BaTb Y HAYUMHAKOLUX HEKOTOPbIE
3aTpyaHeHus.
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Komanga MOVF konvpyeT cogepXmmoe ykasaHHoro permctpa nmbo B pernctp W (akkymynstop),
nnbo B TOT Xe, YKa3aHHbIN Perncrp.
B ocHoBHOM, coxpaHeHne npoucxogut B pernctpe W (komanga MOVF konupyerT, B peructp W,
coep>KMMOe yKazaHHOro B kKoMaHae perncrpa.
Kasanock Obl, "6ecTtonkoBoe" konnpoBaHMe CO4EePXXMMOro, yKasaHHOro B koMaHae perncrpa, B aToT
Xe pernctp, Bce-Takv UMeeT NpakTUY4eCKUN CMbICIT: MOXXHO NPOBEPUTL, PABEH UMW HET HYIO
pesynbTaT 3TOM onepaunn, a 3aTtem "pasBeTBUTLCA" Ha 2 cueHapus.
Ecnn cogepxnmoe peructpa pasHo 0, To ¢pnar Hynesoro pesynstata Z nogHuMeTca (YyCTaHOBUTCA
B 1), a ecnu HeT - onycTutcsa (yctaHosutcs B 0).
"MaHunynsumn” ¢ dpnarom Z 6yayT pacCMOTPEHLI NO3gHee.
Yawe scero komaHga MOVF npumeHsieTca Ans CHUTbIBAHUA JaHHbLIX, C BLIBOJOB MOPTOB
(pernctpbl PORTA 1 PORTB aTO perncTpsl cneyuarnbHOro HasHavyeHus), B pernuctp W.
Bbirnaaut ato Tak; movf PortAW munu movf PortB,W .
B panbHenwewm, ¢ uenbto aanbHenwen obpaboTkm pesynbTata 3TOro CYUTbIBAHNUS, MOXHO
cKkonupoBaTb coaepxmmoe pernctpa W B 0guH 13 permctpoB 06LLero HasHavyeHus.
Hanpumep, ons BbIACHEHNA COCTOSAHUSA KnaBuaTypbl, NOAKIMIOYEHHOW K BbIBOAAM NopTa.
Ewe pa3 obpawato Bawe BHMMaHME Ha TO, YTO HaNPSAMYK CKONMPOBaTb AaHHbIE, U3 OOQHOro
peructpa B 4pYyron, Henb3s.
WX (oaHHbIE) HYXXHO CHavana ckonupoBaTb, U3 perucTpa — agpecaTta, B bydepHyto namaTthb (B
pernctp W), a 3aTeM ckonuposaTb AaHHble U3 Hee, B perncTp - nonyvarerns.
[na cnyyasa konMpoBaHUSA SaHHbIX M3 pernctpa PortB B pernctp obLiero HasHavyeHus XYZ, aTo
BbIrNA4UT TakK:
movf PortB,W

movwf  XYZ
BykBanbHO: ckonMpoBaThb coaepXnumoe pernctpa PortB B akkyMynaTop, a 3aTeM CKonMpoBaTb
cogepXumoe akkymyrnstopa B peructp XYZ.
Mnu npolue: nepecnatb cogepxnmoe pernctpa PortB B pernctp XYZ.
[MpymeyvaHve: B NnpuBeAEHHbIX BhILE U HUXE NpyMepax UCMOoMNb30BaHUA KOMaH4, S He
npuaepXXmBaroCb Npasun, UCMONb3yeMbIX NPU HanNMcaHUM NporpamMm.
CuHTakcu4eckme npasunia HanncaHusi nporpaMmm 6yayT M3noXxeHbl No3gHee, 1 3TUM Npasunam Bol
OyneTe oby4yaTbCcsa B cneumanmaMpoBaHHOM pedaktope nporpammbl MPLAB .
CraHgapTHble normnyeckme onepaumm ¢ kopHammn AND ("1™, IOR ("UINN™), XOR ("uckniovatoee
NITN™M), COM (nHBepcus) B 0COObIX MOSICHEHUSIX HE HY>KAATCS (3TO U3 OCHOB LMAOPOBON TEXHUKN).
Mpwu BbINONIHEHNN KOMaHA, umKnundeckoro casura RLF unn RRF, nponcxoguT LMKIMYeCcKnin caBur
BMEBO UK BMPaBO COAEPXKMMOro permctpa, K KotopoMmy obpaliaeTcs komaHaa casura.
Linknuyecknin caBur npoMcxoauTt Yyepes cpnar nepeHoca - 3aéma (Hyneson 6ut peructpa
STATUS), c Ha3BaHuem C.
OTW KOMaHAb! NCNOMb3YITCS, HaNnpUMep, NPy NpeobpasoBaHNSAX KOAOB, MPU OPraHU3aLnmn COXHbIX
apumeTnyecknx 4encTesmm u T.4.
Mpw opraHnsauum aTux Npoueayp, Ncnonb3yeTcs Takke n komanga SWAPF.
HaunHatowmm coBeTyto Noka, Ha Bpemsi, "OTNOXUTb nocneaHme 3 KomaHabl B CTOPOHY" M 0Cc060 Ha
HUX He "3auunknmBaTbca”.
"Pa3bopkun” ¢ HUMK ByayT nosgHee.
Komanga NOP (HeT onepauun) Ha nepsbIv B3NS4 MOXET NoKa3aTbCA HE CIULLIKOM 3HAYMMOM, HO
3TO He TaK.
Mpun cocTtaBneHnn nporpamm, JOCTAaTOYHO YaCcTO BCTPEYaTCa cuTyalmm, Koraa Heobxoammo
OCYLLEeCTBUTb HEBONbLUYIO 3a4ePKKY BbINOIHEHWS KAaKON-TO Nocreayowen KomaHabl, He
Npov3BOAA MPU 3TOM HUKAKMUX onepauui ¢ Yymcnamu, unm cutyaumu, korga Heobxoammo cagenatb
BpeMsi UCMOSTHEHNS 0beunx cueHaprueB KOMaHAbl BETBNEHNUS O4MHAKOBbLIMW, HE MPOU3BOAS NPU 3TOM
HUKaKUX onepauun, u T.4.
B aTux cny4vasx, ncnonbsyetcsa komaHga NOP.
Ecnn NOPbI BCTaBnATCA B "NMUHENHBIN" Yy4aCTOK NporpaMmebl, To kaxablihi NOP aTo 3agepxka Ha
1 mawunHHbIN Umkn, a ecnn NOPbI "BCcTaBnaoTca" B LMKIMYECKME NOANPOrpaMmsbl, TO B
3aBUCMMOCTM OT MX "KOHCTPYKUUKN", BPEMSA UCNOSTHEHUS NPOrpamMMbl, B UTOre, MOXET YBENUUNTLCA
Ha OeCATKM, COTHU U Aaxe TbICAYN MaLUMHHbBIX LUKIOB.
MprmeyaHue: s noctapancsa o6bAcHUTbL Bam Tonbko To, YTo Heobxoammo ans "crtaprta'.
HeTtanbHble "pa3bopkun” ¢ KOMaHa4amMu NOcCneayrT aanee, korga HavyHeTcs "xueasa" paboTa ¢
TekcTamu nporpamm u korga 6yayT "nogsopaymBaTbcs” yaobHble NoBoAbI.
Ha mon B3rnsag, TeopeTtudeckoe obyyeHne ectb obyyeHmne, XoTs U coBepLleHHO Heobxoammoe, Ho
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Kakoe-TO "HeOHOLLEHHOE", U KOTOPOE, No cBOeN 3 EKTUBHOCTH, "B NOAMETKM He rogmTca”
00y4eHno Ha "XMBbIX" NpuMepax.

[lononHUTEnNLHO.
OroBopka: ecnv Bbl TONbKO HaUMHaAETe U HE MMEETE OMbITa, TO U3NOXEHHAA HKE MHOpMaLS,
BepHee Bcero, byaeTt BocnpuHMMaTbes "TyroBaTto", HO, BCe-Taku, s1 coBeTyto Bam 6erno ¢ Hen
03HaKOMUTLCS C LieNbio TOro, YTO HasbiBaeTcs "ObiThb B Kypce'.
MoTom, Koraa nogHabepeTech OnbiTa, MOXHO pa3obpaTbCs C Her Gonee aeTanbHO.

06 owubkax, donyu,eHHbIX 8 " ¢hupMeHHOM" ornucaHuUuU cucmemMbl KOMaHO cpedHe20

cemelicmea M/koHmpornnepoe PICmicro.

("CnpaBo4HMK NO cpegHemy cemencTBy M/KOHTponniepoB PICmicro”, nepeBoq TeXHUYECKON
AokyMeHTaumn DS33023A komnaHum Microchip Technology Incorporated, OOO "Mwukpo-4un*,2002)
MoacHeHwus:

JInyHo 9, "BbE3Xan" B koMaHabl Npy noMoLLm "pa3bopok” ¢ NpoBepeHHbIMN B paboTe TekcTamm
nporpamMm n nonb3oBarncs "HUpMeHHON" pacneyaTkon KOMaH TOMbKO B YacTU KacaloLenca cammx
KOMaHA M KpaTKoro nux HassaHug, 6e3 getanbHbiX pa3bupartenbcTs ¢ NpyuMepaMm NpUMeHeHns
KOMaHg, NpMBeOEHHbIMM B 3TOM pacrnevaTtke: Bce npumMepbl 1 6pan 13 "xmebiX" TEKCTOB NpOrpamm.
Korga Bo3HUKNA HEOOGXOAMMOCTL 3arpy3kn Ha canT dharna Tabnuubl KomaHg, s, 4oBepss
npodeccunoHanam, 6e3 BCAKOM “3agHern Mbicnn”, NPOCTO CKONMPOBan NpuMepbl MPUMEHEHNS
KOomaHg 13 "UpMEHHON" TEXHNYECKON AOKYMEHTaL MM, 0cob0 He 3a4yMbIBasiCb O TOM, YTO YTO-TO B
Hen MOXeT BbITb "KpnBO".

OcHoBaHuneM Ana TakoW NEerkoMbICNIEHHOCTM ABMASNOCH TO, YTO Y MEHS MPOCTO He BbINo
npakTu4eckon HeobxoanmocTu B "pasbopkax” ¢ npumepammn NPUMEHEHUS KOMaHA 3Ton Tabnuubl No
TOW NPOCTOM NPUYMHE, YTO C ATUMM NMpUMepamMu S geTanbHo pasbupancs, kak roBoputcs, "B
XnByro", paboTasi HenocpeaCcTBEHHO C TEKCTaMM NMPOBEPEHHbIX B paboTe nporpamm, 4To
rapaHTMpyeT MakCumaribHOe Ka4yeCTBO 3TUX AeTanbHbIX "pa3bopok”.

Tak aT0 "cBATOE HEeBeAeHMe" U Npoaomkanock Obl, ecnu 6b1 He Bonpockl AMuTtpus [lybpoBeHKO.
OH nonbiTanca getanbHo pasobpartbes ¢ npumepamu "dmpMmeHHon" Tabnuusl 1 "3apabotan” cebe
"ronoBHyto 60onb" B BUAe BONPOCOB, C KOTOPbIMU OH KO MHE 1 oGpaTuncs.

BoT yX OeNCTBMTENBHO BHUMATESNbHbIN 1 OOTOLWHBIN YernoBek. MNobonbLue Obl Takux.

£ HaKkoHeU-TO yoocyurcs "BbexaTtb" B 3TU NPUMEPhI, MY MEHS "BOMOCHI BCTanu AblOoM": HUKaK He
oXxugan ot npod)ecCnoHanoB Takoro NoaBoxa.

BoT y BOUCTUHY "00OBepsAn, HO NpoBepsin'.

Hwuxe, 9 noctapatocb 0O6bACHUTL, B 4eM TYT AEN0 U NPUBECTU Tabnuuy KomaHg B "Goxeckuii Bua".
WcxoaHble gaHHbIE:

"KpuBas", " ¢oupmeHHasa" Tabnuua KomaHg (Ta, YTO paHblue "nexana"’ B 3TOM pa3sgene),
Haxogutca B "[llpunoxeHuu Ne10".

Bonpocbl AMuTpusa [lybpoBeHKO BbiaereHbl CAHUM LiBETOM.

1. lNo komange ADDWF, ncnonb3yloLencs ansa Bel4McrsemMbix nepexoqos: "B npumepe
ykazaHo ADDWF PCL,0 , mo ecmb, pe3ysibmam OOJ/XeH 3anucbieambCsi 8 aKKyMyJisimop,
a He e PCL. Ecnu amo kakasi-mo ocob6eHHocmb, y Bac Hu20e He cka3aHO npo 3mo (Ymo
Hado cmasumsb 0, a He 1)".

Hy koHeu4Ho Xe, HyXHo nucaTb PCL,1 , a He PCL,0, a nHaye npupalleHuns cyetymka komaHg PC
(BblMMCHISIEMOrO Nepexona) He NPON3onaeT.

Owwnbka B "ynctom Buae", npuyem, NOBTOPSAIOLLAACS B ABYX Nnpumepax Ana komaHasl ADDWF.
MoueMy B MOMX AanbHenwmnx obbacHeHusAX (B nocnegyowmnx pasgenax) ADDWF PC,1 , a He
ADDWEF PCL,17?

A 3TO 3aBUCUT OT TOro, NOA Kakmm MMEHeM "NponucaH” perucTp cyeTymka KomaHz B "wanke”
nporpamMmmbl: MOXHO "nponucate” 1 Tak: PC, Torga ADDWF PC,1, a MmoxHO 1 no-gpyromy: PCL,
Toraa ADDWF PCL,1).

"OT0 Ha nobutena”.

B npumepax Tabnuubl ana komaHael ADDWF, Ha3BaHme PCL yka3aHO NOToMy, YTO B
KOMMeHTapusix (B nocrnegHem npumepe) ykasaH PCH (ans o6o3HadeHus "cocTaBHbIx Yacten" PC
M nopsiaka ux "B3anMoaencTeums”, a TOHYHee, ecnun pedb UAET O BbIYMCIIIEMOM Nepexoae,
"HeB3auMoaencTBng", Tak Kak npu nepenonHeHmn PCL, npupaiieHns PCH He npoucxoamT).
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2. Mo komangam RLF n RRF (npumepbl 2 n 3): "Hanucano RLF INDF,1 (RRF INDF,1).
3HayeHue W, 00 8bINONIHEHUsI - HeorpeoesiIeHHOoe.

IMoyemy, nocrie ebINOSIHEHUSI KOMaHObI, OHO cmaHoeumcsi 17h?"?

OTBeT: peructp W "TyT BooOLLE He Npu YEM", TaK Kak Npu LMKMyeckom casure (B nobyto
CTOPOHY), OH HE 3a4eNCTBYyETCS U, MO 3TOMN NpUYMHE, onepaums LMKIIMYeCcKoro casumra, no
onpeaeneHunto, HUKaK He MOXeT NOBMNUATb Ha coaepXumoe peructpa W: 4To B HEM "nexarno o
TOro", To n Byaet "nexaTb nocne Toro".

O6paLleHne komanapbl k cogepxxmumomy pernctpa INDF, ecnu pesynbTaTt COXpaHAEeTCa B HEM e
(INDF,1), Takke He BnvsieT Ha cogepxumoe peructpa W.

Pernctp W Hy>kHO BoobGLLe yOpaTb N3 KOMMEHTapMEB 2-ro 1 3-ro NnpuMepoB ans komang RLF u
RRF, yto 9 u caenan.

Kak xxxxxxxx "npespatunocs” B 17h?

"TalnHa cus Benuka ectb". Ecnu KTo-To 3HaeT, TO NOAENUTECH pas3ragkon.

3. No komaHge ADDLW wn gpyrum komangam, rae ynommHaetea HIGH(LU_TAB):

" Mo ebinonHeHus:: W=0x10, LU_TAB=0x9375 ( adpec 8 namssmu npoz2pamm).

lNocne ebinonHeHust: W=0xA3.

Omky0da 6epemcsi amom adpec (OH eedb 60/1bWe MaKCuUMaslbHO20 Kosludecmea KoMaHO),
u noyemy onepayuu rnpouseodssmcsi co cmapwum 6atimom?"

HecooTBeTcTBME (OLLIMOKA) OBHApPY>KEHO COBEPLUEHHO BEPHO: AN HanbornbLlero "obvema”
namaTu nporpamm NMNKoB, BennMunHom B 8 KUMNOCINOB, MakcMaribHaa BennymMHa agpeca namatu
nporpamm coctaenset 1FFFh.

9375h 6onbwe 1FFFh, n ato uncno (9375h) ncnonbsoBath Henb3da (B namaTu nporpamm MNMAKos
HeT Takux agpecos).

Ecnu npegnonoxuTtb, 4TO peydb MaeT He 0 agpece, a O COAEPXUMOM 2-X6anTHOro perncrpa
(9375h = 10010011 01110101), TO, ONATb Xe, UMeeT MeCTO BbITb OLIMbKa No TOM NPOCTON
NPUYNHE, YTO KOMMEHTapUn "agpec B NaMATN NporpamMm” He BEPEH.

Mo BCer BUAMMOCTU, COCTaBUTENM NOAOBHOro poaa NPUMEpPOB NbITanuUCchb NokasaTtb paboTy ¢
Tabnu4HbIMM AaHHBIMKW, HO CAEernann OHW 3TO "HeyKmnXxe", B NPMMUTUBHOM BuAe, Aa elle 1 ¢
owmbkamm 1 "Hegomorneskamn'.

Hwnuero BpegoHOCHEN Takmx "HEAOHOLEHHLIX" NPUMEPOB 1 NpeacTaBuTb cebe TpyaHo, U
NO3TOMY A 3aMEHUN UX Ha NpuUMepbl paboTbl C 3apaHee "nponucaHHon", B "Lianke” nporpammbl,
kKoHcTaHTon CONST (3TOMYy HasBaHWo Uy Apyromy HassaHuio, aupektusor EQU, MOXHO
NpUCBOUTL NMo6oe YncnoBoe 3HaveHne B gnanasoHe 0 ... 255).

MosicHeHun
Mo komaHgam ynpasneHns:
"11 6um adpeca 3azpyxaromcsi u3 ko0a KoMaHObI 8 cHyem4uk komaHo PC(10:0).
2 cmapwux 6uma 3az2pyxaromcsi 8 ciemyuk komaHd PC(12:11) u3 peecucmpa PCLATH.
Bom amo coeceM He rnoHsin."
B "CnpaBoyHUKe No cpegHeMy ceMencTBy M/KoHTponnepos PICmicro" (MOXHO ckadaTb Ha cante
Mwukpoumna), Ha cTpaHuue 6-5, HanguTe puUcyHkn 6-26, B.
Mpn nepexoaax, 3TO UMEHHO Ta crneunduka agpecaumnmn, Kotopaa MMeeT MecTo ObiTb, U ee NPOCTO
HY>KHO MPUHATb Kak AaHHOCTb.
Mo 6onbLloMy cHeTy, Ha 3TU dpasbl MOXXHO MPOCTO He obpallaTb BHUMaHUS, Tak Kak BAUSHUSA Ha
3Ty cneundurky NPorpaMMmnCT okasaTb HE MOXET.
9710 annapartHas "enapxusa” NMAUKa.
"OH Tam Bce cam paspynuT" (Mpy NCNOMTHEHUN KOMaHL Nepexodos/BO3BpaToB).
" BO3MOXXHO J1U UCIOJ/Ib308amb aKKyMyJiSimop 8 kayecmee ap2yMeHma UMeHHO 8 KoMaHOax
muna ADDWF (m.e. ADDWF W,d)? Hackosibko si Bac noHsis, Hesnb3s1?"
Hukakoro npakTM4eckoro cMbIcria B 3TOM AeNCTBUM HET (pa3Be TOMbKO 3a4epiKka, HO Ans 3TOro
ectb NOP&bI): o6pawieHne komangon ADDWF, k cogepkumomy W, He BbI3OBET HUKAKUX M3MEHEHUI
ero cogepxxumoro (npu nodom 3HavyeHmm d): 4To B HEM "nexarno o Toro", To n byget "nexartb
nocne Toro" (MoOXeTe NPoBepPUTb B CUMYIATOpPE).
"Kakue ewe peaucmpsbli, kpome \W, He Ha0o nponucbieamb 8 warnke?"
Korga peyb nget o "nponucke”, To nog 3TuMm nogpasymeBaeTca npeasaputensHoe ykasaHue, B
“"lWwanke" nporpamMmmbl, aapecoB UCNONb3yeMbIX B NPOrpaMme permctpoB obnacTtn onepaTmBHON
namAaTu.
“Mponucka" agpecoB aTUX perncTpoB obasaTenbHa (To Nn "HanpsaAMYy"”, TO N NPY NOMOLLN
anpektmebl INCLUDE), nHadye MPLAB "oTkaxeTcs" co3gasate HEX-cawnn.



Pernctpy xe W, agpec cTaBuMTCA B COOTBETCTBME aBTOMATUYECKN (OH MMEET CTPOro
PUKCMPOBaHHbIN agpec).

[pyroe geno, B KakoM Buae kK HeMy obpawaTbcs B "paboyen’” yacTn nporpammbl: TO 1 HyfeM
(d=0), To N Npn nomMoLLM ero odLEeNPUHATOro HassaHus (W).

Ecnu Hynem, To ero MoXxHoO He "nponucbiBaTh”.

Ecnn W, To nyJywe, Ha BCAKUIA cnyyamn, "nponucaTts”.

9710 6bIN0 06s3aTENBHBIM B CaMbix NepBbiX Bepcusix MPLAB , a B 6onee no3gHux Bepcusix
(BkntoYan n pekoMmeHgoBaHHy MHOW), 6ykBe W aBTOMaTu4ecku ctaButca B cootsetcTaue 0.

B aTOM cny4yae, akkymynaTop MOXHO He "nponuckisath”.

OT0 e OTHOCUTCH U K CUMBOJSIbHOMY 0603Ha4veHuto permuctpa (F / d=1).

MoxkeTe NpoBECTU SKCMEPUMEHT: OTKPOMUTE TEKCT nporpammbl Multi.asm n npoaccembnupyinTte ero
¢ "nponuckon” F n 6e3 Hee (B "paboyen” yactu nporpammbl ykaxxkute F, a He 0).

B obenx cnyyaax accembnupoBaHne npongeT yCneLHo.

BbiBOogbl oenarite camu.

C uenbto Hambonee nNpocToro 1 ygobHoro "Bbesda” B koMaHabl, "MpPMEHHYI0" Tabnvuy KomaHg s
OO0BOJbHO-TaKN OCHOBaTENbHO BuaounameHun (cm. " lMpunoxxeHue Nel11").

OTN N3MEHEHUSA MOXHO OTCNEeAnNTb, ECIN CPABHUTb

"lMpunoxeHue Ne10" c "lpunoxeHuem Neo11".

Ecnn ecTtb HesicHOCTK, TO nuwnTe (Npocbba YeTKo chopMynMpoBaThb BOMPOC).

B KOHLe KOHLIOB, BeAb JOIMKHA e CyLecTBOBaTb MakCMMarnbHO OXO4UYMBAsA U NOHATHas Tabnuvua
KOMaHA, a He "KpoccBopAd, OT KOTOPOro Kpbilwa eaet”.

"HYypeca" npogomkaroTcs.
Banepwun ManknH o6Hapyxun ewle Tpu owmbku B "pacuncpoBKe” cMcTeMbl KOMaHA,
ony6nukosaHHow B "CnpaBoYHMKe NO CpeaHeMy CeMencTay ...".
Bce oHM cBA3aHbl C HEBEPHLIMU YMCNOBLIMW pe3yribTaTaMu BbINONHEHUA KOMaHS,.
Bonpockl Banepus ManknHa BbigeneHsbl CUHUM LIBETOM.
1. Komanga ANDWEF f,d
MpaBunbHO NN yKa3aHo B TpeTbeM NpUMepe, YTO pe3ysibTaT UCNOSTHEHUSI KOMaHAbI - YACTIO
0x15 (no moemy, 0x12)?
Banepun npas: npy nobutHom "N" uncna 00010111 (17h) n 01011010 (5Ah), nony4yaeTcsa 4mcno
00010010 (12h), a He 00010101 (15h).
2. KomaHpga IORLW k
MpaBunbLHO N1 yKazaHO BO BTOPOM MpUMepe, YTO nocre BbINOSIHEHUs1 KoMaHAabl, W = Ox9F
(no moemy, W = OxBF)?
Banepwuin npas: npu nobutHom "UINN" yncna 10011010 (9Ah) 1 00110111 (37h), nony4aeTcsa ymicno
10111111 (BFh), a He 10011111 (9Fh).
3. Komanga XORLW k
MpaBunbHO N1 yKkazaHo BO BTOPOM MpumMepe, 4YTo nocrie BbinosiHeHusa komaHabl, W = 0x18
(mo moemy, W = 0x98)?
Banepwui onate npas: npu nobutHom "Uckntovatowee MITA" uncna 10101111 (AFh) n 00110111
(37h), nony4yaetcs yncno 10011000 (98h), a He 00011000 (18h).
BoiBOoabl agenarte camu.
Banepwit, cnacnbo 3a obHapyXeHue "MUH Ha 3TOM MMHHOM none".

Tabnuua komaHa acceMbriepa, KOTopasi He COAEPXKUT OLUNOBOK,
HaxoauTtca B "lpunoxeHuu Ne12".

"CamoyuuTenb no nporpammupoBaHuio PIC KOHTponnepoB AnsA HaunHaowmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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4. YTo Takoe nporpamma v npasuna ee coctaeneHus. MNpumep cozaaHus nporpammbl
aBTokonebaTenbHOro MynbTUBMbpaTopa. [UpekTuBsbl.

lMpozpamma amo ma unu uHasi nocredosamesibHOCMb KOMaHO, Komopas peasusyem
3aMbICJIeHHbIe npo2paMmMucmom delicmeaus ¢ Yucrnamu.

[Mponssoas Te unn nHble 4encTBuA € 3apaHee 3agaHHbIMU U OpMUpyeMbiMn, B Xoae
UCMOMHEHNS NporpaMmmel, YacnaMmm n/mnu ¢ gaHHbIMM, NOCTYNaLWUMK OT BHELUHUX YCTPOUCTB (4TO,
Mo CyTN CBOEW, €CTb BCE Te Xe 4ncna), MOXXHO chopmMmpoBaThb Tpebyemble anropuTmbl U CUrHanbl
yrnpasneHnst BHELULHUMUN UCNONHUTENbHBIMW YCTPOUCTBAMU, YTO U €CTb "KyrnbMuUHaumMsa" paboTsl
nporpammebl (To, pagu 4Yero n "3aTenBaeTcsl BCSl 3Ta CBUCTOMMSACKA" C HYNAMU 1 eQuHULAMK).
Cneundukm paboT No co3aaHuo YCTPOMUCTB Ha ANCKPETHbIX dneMeHTax Lmdposor TexHukm (K555 n
T.4.) 1 paboT No co3gaHnio YCTPOMUCTB HA MUKPOKOHTPOMIEpPax, 3HaYNTENbHO OTANYalTCa Apyr OT
Apyra.

Mpy co3gaHumM YCTPONCTB Ha OUCKPETHLIX AfIEMEHTax UUdpPOoOBON TEXHUKN, KOHCTPYKTOP,
npenMyLLLeCTBEHHO, UMeeT Aer0 C MalUMHHBIMU KodaMMu.

Ecnu peub nget 06 yctponcteax, B COCTaB KOTOPbIX BXOAUT BOsbLLOE KONMYECTBO KOPMyCcoB
M/CxeM, TO Takoe KOHCTPyMpoBaHMe BeCbMa XfoMOTHO U TPYA0EMKO.

YcTponcTtea nony4yatTcs 3HEProeMKMMU, rPOMO3OKMMN 1 raGapuUTHBIMK.

Ha nx pa3paboTKy 1 M3rotoBrieHUe TpaTUTC MHOMO CUI, BPEMEHU U OEHer.

B npouecce KOHCTpyMpoBaHWSA YCTPOMCTB Ha M/KOHTpOnepax, KOHCTPYKTOP, MPenMyLLEeCTBEHHO,
UMeeT OeNo He C MalUMHHBIMW KO4aMK, a C A3bIKOM NPOrpaMMUpoBaHna accemobnep (Mnm ¢ Kaknuwu-
nnB0o S3bIKOM BbICOKOIO YPOBHSI, HO B KOHEYHOM UTOre, BCE CBOAUTCA K accembriepy), C MOMOLLbIO
KOTOPOro, 3ajayun peLuaroTcs ropasgo npolle n adpdekTneHee.

YcTponcTea, N0 CXEMOTEXHUKE, MOMNy4alnTCs 04eHb NPOCTLIMU, KOMMAKTHLIMU, 9KOHOMUYHBLIMA Y
OTHOCUTENBHO AeLLEBbIMU.

3agayva xenatoLlero Hay4mTbcsa nporpammupoBaHuto NMKoB, Ha nepBbix nopax, cBoAUTCS K
N3YYEHUNIO ero "HaumMHKK", N3y4eHnto KomaHg accembnepa u NPUHLMNOB NOCTPOEHNSA HECKOSTbKMUX
dyHOAaMeHTarnbHbIX NognporpamMm.

MoTtom, korga Bbl "BoiaeTe BO BKyC", BCE CTaHET ropasfo NoHATHee 1 nHtepecHee (no cebe 3Hato).
A noka, HabepuTtecb TepreHus (a Kyga gesatbca? Boibopa-T1o HeT... B aToM "enapxmm Huyero ¢
Heba He nagaer).

WNTak, paHee BbIACHUNOCH, Y4TO Ntobas nporpamma JOShKHA CTPOUTBLCSA MO "LMKITMYECKOMY
npuvHUMNY", n ee pabovas Tovka MOXeT ABUraTbCHa Mo KOMaHAam nporpamMmmbl inbo
nocnegoBaTtenbHO, eCNN HET KOMaH Nepexoaos, MO0 coBepLwNTb “"CKayvyéK” B TO MECTO
nporpamMmbl, KOTOpOE yKa3blBaeTCsl B KOMaHAe nepexoaa (¢ Bo3Bpatom 1 6e3 BosBpara), nnmbo
"3aKonbLeBaTbCA"”, HA Kakoe-ToO BPeMS, B TOW U1 MHOW noanporpamMmme, ¢ BO3MOXKHOCTbIO
nocnegyroLlero Bolxoga 13 aTon "3akonbLoBKKu".

Mo xogy cosgaHusa nporpamMMbl, MPOrpaMMUCT MOXET peanu3oBaTb B HEW pasfiMyHOe KONUYeCcTBO
"koneuy" (6bonblnx, cpegHuX, ManbiX UMK eLle Kakmx-To).

CambiMm 60nbLINM "KONbLOM" ABMAETCA NOSHbLIN LUKI NPOrpamMmmMbl, KOTOpbIv, Npu paboTte
nporpamMmebl, UCNONHAETCA CHOBAa U CHOBA, 0 TeX Nop, Noka Bbl He BbIKMOUYMTE NUTaHKUE.
EcTtecTBEHHO, 4YTO Npexae Yem COCTaBnATb NPOrpaMmy, HEO6Xo0ANMMO HETKO OnpeaernMTbCa Kak ¢ ee
cTpaTerven, Tak u ¢ NpUHUMNMansHON CXeMon co34aBaeMoro YyCTPOMCTBa, Bedb npoz2pamMma
cocmaesisiemcsi He Oisi camoli cebsi, a 00 KOHKpemHoe ycmpolicmeo.

Mpumep:
Heobxogumo paspaboTaTb NPOCTYHO NporpaMmmMy, peanmsyoLyto QYHKLMIO aBTokonebdaTenbHoro
MynbTuBMOpaTopa, ¢ OOHUM-PasbeANHCTBEHHBIM BbIXOL4OM.
dopma curHana - meaHap (OTHOLWEHWe Nepuoda K ANMTeNbHOCTM UMMyrbca =2).
Ncnonbayetca PIC16F84A.
Mog 3TOT BbIXOA, MOXHO Ha3Ha4MTb Ntobon 13 BbiIBOOB nopTa A nnm B.
MycTtb aT0 OyaeT, Hanpumep, BbiBog RBO nopta B.
CnepoBaternbHO, HEO6XOAMMO YCTaHOBUTbL pexxuM paboTbl BbiBoga RBO - "Ha BbIxoa'.
Kpome Toro, 4To NOsHbIV LMKIT NPOrpaMmMbl AOMKEH UCMOMHATECS LMKNUYECKU (Mepuognyveckn),
BHYTPM NOJSTHOTO LMKIa NporpaMmel, AOMKHbI UMETb MeCTO ObiTb eLle U BHYTPEHHNE LIMKITbI.
A Kak e nHa4ye? Beab 310 onpegensercs camum npvHUMnom paboTbl aBTokonedaTensHoro
MynbTuBMbpaTopa, hopmupytoLero, B npegenax nepuoaa, AByXypOBHEBbIN CUrHarn.
B ogHom cnyyae, paboyasa Touka nporpaMmmbl AOMMKHA "3akonbLueBaTbea” (“3agepkartbes,
HamaTbIBas BUTKW"), Ha Kakoe-TO Bpems, B nognporpamme doopmmpoBaHus yposHs 0, a B 4pyromMm
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cny4yae, oHa JOMmKHa "3akornbLeBaTbCsa”, Ha Kakoe-TO BpeMs, B nognporpaMmme hopMmMpoBaHUs
ypoBHs 1.

Notom onaTb O, notomonATb 1 N 1.4 ....

N Tak, po "6eckoHe4HoCTU" (MOKa BKITHOYEHO NUTaHKE).

dopma curHana "mMeaHgp" npegnonaraeT ogMHaKkoBoe BpeMs (hOpMUPOBAHNS 3TUX YPOBHEN.
MpeanonoXxmm, 4To AN KaXK4oro U3 ypoBHEN, 3TO BpeMst AOMKHO ObiTb paBHbIM 100 MKC.
"BbicTpanBaeM ynpoLLEHHbIN CKeneT" nporpaMmmsbl:

Mocne komaHAabl Start, nepesogum BbiBog RBO Ha paboTy "Ha Bbixoa".

Hanee, Ha BbIBoge RBO, B TeyeHne 100 MKc., hopMrpyeM HyneBOW YPOBEHb.

[anee, Ha BbiBoge RBO, B TeueHne 100 Mkc., hopMMpyeEM e AUHNYHbIN YPOBEHb.
[Mepexoaum Ha HOBbLIW, MOMHbLIN LMK NporpaMmbl, TO €CTb, Ha KOMaHAy Start, v Tak 4o
"GeckoHeYHoCcTH" (MoKa NUTaHne He ByaeT BhIKIHOYEHO).

Kak cocTaBnsieTcs 3Ta nporpamma??

TekcT nporpamMmmbl BblrMmAagnT Tak:

shkkkkkkkkkkkkkkkkkkkkkkkkkkhhhhhhhhhhhkhkkkkkkkkkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkk
; Multi.asm ABTOKOJNIE6ATENBHI MYyJIbLTUBUOBPATOP.
: PIC16F84A Keapry 4 wI'm.
LIST p=16F84A ; YcTaHOBKA TMUIA MUMKPOKOHTpPOJIEpPA.
__CONFIG O03FF1H : Bur sammTe BhKJoueH, WDT BrkoueH,
; craHmapTHEM X[ - TeHepaTop.

; Onpe.ne.ner-me IIOJIOXEHUSA PpPernucTpoB crnneumalJIbHOI'O HaBHA4YEeHUsI.

Status  equ 03h ; PermcTp BHGOpa 6aHKa.

TrisB equ 06h ; PermcTp BHOOpPa HanpabBjeHMsI PabGoOTH BHBOMAOB
; nopra B.

PortB equ 06h ; PermcTp ymnpaBleHus BameinkamMm nopra B.

Sec equ 0Ch ; CueTuMKk BpEeMeHM NOJIyIepuoxna.
org 0 ; HauaTe BHOONHeHMe mnporpammel ¢ agpeca 0 PC.
goto Start ; Depexoxm =B I Start.
shkkkkkkkkkkkkkkkkkkkkkkkkkkkhhhhhhhhhhkhkkkkkkkkkxkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkk

; TekxcT pabouel wacTM IPOT'PaMMEI.

skkkkkkkkkhkkhkhkhkkhhhkhhhhkhhhhhhhhkhhhhhhhhrhhhrhhhrird kkhkkkkkkkkkhkkhhkkhhhhkhhhhhhhikkix

; YcraHoBka HampaByeHust paborst RBO- wHa BRxOA.

1

Start bsf Status,5 ; NepemTn B 1- 1 6ank ( ycranoBures B 15- i1 6ur

; permucTpa Status).
; Bammcare koncraury 0 B akxymynsTop (W).
; Cxommporare 0 ms W B permcrp TrisB.

movlw .0
movwf TrisB

bcf Status,5 ; HNepemnTu B 0- i1 6ank ( ycranoeure B 05- i1 6ur

; permucTpa Status).

; Onpegnenenue BpeMeHu nonynepmuopa ( Baxkjlagka KOHCTAHTH B permcTp Sec).

moviw .32 ; Bammcares B perumcrp W koHcTanTy .32
movwf Sec ; Cxommpomare .32 wus W B permcTp Sec.

; ®opMumpoBaHme Ha BHBOne RBO HymneBoro yporeHs.

bcf PortB,0 : YcraHOBMTE Ha BHxome samenky RBO Homs.

nop ; KanmMBpOoBOUYHEN MAWMHHEIA LIMKJI.
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nop j mmmmmmmme e
Pause 1 decfsz Sec,F ; JeKpeMeHT COIepXMMOI'0 permucrpa SeC ¢
goto Pause 1 ; IIOMelleHyeM pesyJIbTaTa B BDTOT Xe PerucTp.
; Ecnmu sTor pesynbrar He=0, TO
; OCYIWEeCTBISIETCSI [ePeXOn
; B NI Pause 1 (" sakonsuoexa' B sToiz III).
; Ecin =0, ToO mporpaMMa MCHOJIHSIETCS palee.

; OmpegneyeHMe BpeMeHM mojynepmopa ( Bakjafka KOHCTAHTH B PerucTp SEC).

movIiw .30 ; Bammcare B permcrp W xoncraury .30
movwf Sec ; Cxommporars .30 wus W B permcTp Sec.

; ®opMupoBanme Ha BHBOIe RBO emmumumoro yposhs.

bsf PortB,0 . YcraHOBMTE Ha BHxome Bamenku RBO emgmummy.

nop ; To e caMoe, UYTO M LJsI HYJEBOI'O YPOBHSI,

nop ; TosNbkO " BakodbuoOBKA' npomcxomur B I Pause 2.
Pause_2 decfsz  Sec,F ; Moeee-

goto Pause_2 ; Memeee

goto Start ; Tlepexon Ha HOBEM MOJIHEIM LUMKJI IIPOTPAaMMEI.

end ; IuMpexTMBa KOHIA nporpamwms ( BCerza

: OCJEenHSISI CHUBY).

Bblwe TekcTa nporpaMmmebl, kKoTopas 6yaeT MCNONHATLCS, pacrnoriokeHa Tak HasbiBaeMas " wanka"
nporpaMmmbl.
OHa HyxHa ans Toro, 4To6bl MOXHO 6bIno co3aath "npowmnsky” (HEX-dawn).
Ecnn aton "wankn" He GyaeT, To Npu accembnmpoaHun, MPLAB "yigeT B peLUMTENbHbIN OTKas".
B "wanke" nporpammebl ykasbiBaeTca Tun MNMAKa (B gaHHom cniyvae, PIC16F84A) n 3HayeHus 61MToB
KOHUrypauum (4To NnepeknoyatoT 3T 6utbl = NOCMOTpUTE B pacnevaTtke GUTOB KOHGUrypaumm).
MpumeyaHue: "wanka" nporpaMmmbl - Mosi haHTasus, kotopasa obneryaeT npouecc 06bACHEHNS, Tak
Kak Llanka, oHa 1 eCcTb Lianka (To, 4TO Ha CaMOM BEpPXY).
YctaHaBnuBaem 6uTbl KOHUrypaumm: 6uT 3awmTbl CP BbIKNO4YEeH, cTopoxeBon Tanmep WDT
BbIKJIHOYEH, KBapLeBbI reHepartop (1crnonb3yem keapu Ha 4mlL.) paboTaeT B pexume
cTaHAaapTHoro reHepartopa (XT).
"Pas3bopku" ¢ Gutammn KoHdurypauum 6yayTt nosgHee.
W tun MNMUKa, n yctaHoBNEHHbIE BUTLI KOHGUrypauum (a Takke "nponucka” B nporpaMmme perucTpos
creymanbHOro n obLiero HasHa4YeHus1, paspeLleHne Ha Havyano BbIMOMTHEHUS NMPOrpaMmbl U
OPUEHTMP KOHLLA NPOrpamMmbl - CM. HUXKE) "BBOASTCS B SKCMyaTaLmio" Tak Ha3biBaeMbIMU
AupekTuBamm (He nytaTb C KOMaH4aMu NporpamMmbl).
O Hux BygeT pacckasaHo HuXe, a Takke 1 B apyrux pasgenax "Camoyuntens..." ("xopoLuero
NOHEeMHOXKY". Cenyac "nepeHanpsir' COBCEM HE HYXEH).
[anee, B "wWanke" nporpaMmmbl "NponucbIBaloTCA” Ha3BaHUA U agpeca perncTpoB crneumnanbHOro
Ha3HayeHus (cM. obnacTb onepaTUBHON NAMATK).
Tak kak Hy)KHO TONbKO OnpeaennTb HanpasneHne paboTbl BbiBOAa nopTa B 1 ganee paboTatb
TONbKO C 3TUM BbIBOAOM, TO HEOOGX0AMMO "nponucaTth” Ha3BaHus U agpeca pernctpos TRISB
(BbIOOP HanpaeneHus paboTbl BbiIBOgoB nopta B), PORTB (paboTa ¢ 3awenkamu nopta B) u
STATUS (HeoGxoanmo nepekntodeHne 6aHKoB, Tak Kak peructp TRISB HaxoguTtca B 1-m 6aHke).
OcTanbHble perncTpbl cneymnanbHOro HasHavyeH1s "NPoNMcbIBaTh" HE HYXXHO, TaK Kak B NporpaMmme
OHM He 3agencTBoBaHbl (ObpaLLEeHNin K HUM HET).
Takum obpasom, B "Wwanke" nporpamMmmbl, "MPOnNMCbLIBAOTCA" TONbLKO T€ PErNCTPbI creunanbsHOro
Ha3HayeHus, KoTopble 3a4eNCTBYIOTCS B paboTe nporpaMmbl.
[anee, B "Wanke" nporpammel, "NnponuceiBatoTca” agpeca pernctpos obLLero HasHauveHus.
C HMMUK HYXXHO onpeaenuTbCes.
B npeabigywiem pasgene, peyb Wna o 3agepKkax. ATo Kak pa3 TO, YTO HYXHO, TaK Kak B JaHHOM
cny4vae, Heobxoauma 3agepxka Ha 100 MKc.
[na obecneyeHnss Takon Marnowv 3afgepXKkn, 4OCTaTOMHO OAHOro perncrTpa obLero HasHavyeHus.
OT1oT pernctp 6ygeT ydactBoBaTh U B Npouecce (hopMUPOBaHUA HyNEBOro YPOBHS, U B Npouecce
hopMMPOBaHUS €ANHNYHOMO YPOBHS (51 Ha3blBalo 3TO COBMELLLEHNEM PYHKLMN).
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HasoBem ero, HanpumMep, Sec, U C NOMOLLbIO AMPEKTMBbLI equ, HAa3Ha4YnMM emy agpec B obnacTtu
onepaTtusHon namaTtn. Hanpumep, 0Ch

Bcé. Pernctp "nponuncan”.

B koHUe "Wwankun", pacnonaraeTcsa AMpeKTUBa, onpeaenstoLlas, ¢ Kakoro UMEHHO agpeca namsaTu
nporpamm (PC) Ha4aTb ncnonHeHue nporpammel (06bi4HO, org 0 C Hynesoro agpeca PC) n
KOMaHaa nepexoga Ha Hayano UcnonHeHus nporpammel (06bi4HO, goto Start ).

Tak kak koMaHga goto Start pacnonoxeHa cpasy ke nocrne aupektmebl org 0 (y komaHabl

goto Start HyneBow agpec B namMAaTU Nporpamm), To ¢ 3TON KOMaHAbl U HAYHETCHA UCNOSTHEHWE
nporpamMmei.

[na 6onee cnoxHbeIx Nporpamm, “LWanka", KOHeYHo xe, bonee "obbemHa", n oHa coaepxuT B cebe
Gornbluee KoNMYecTBo "NPOonMCaHHbIX" PErMCTPOB U ANPEKTUB (B TOM YUCTE U OPYrUX TUMOBY).

B "texHonornn" odopmMmneHuns "wankun" nporpammbl, HUHErO 0COBO COXKHOMO HET.

Hy>XHO TOMbKO 3HaTh, YTO MMEHHO "NPONUCLIBATL", TO €CTb, HY>XHO OnpeaennTbCa ¢ TeMu
perncTpamu, Kotopble 6yayT 3a4enCcTBOBaHbI MO XO4Y UCNOSNTHEHWSI NPOrpaMMbl.

Ecnn cogepxnmoe "wanku" nporpammbl cenvac "MyTHO" (4TO BMOSIHE €CTECTBEHHO), TO HNYETO
CTpaLLHOro: garnee 3To NPOACHUTCS.

MpocTo cenyac HeuenecoobpasHo "yxoauTb" B AeTanbHoe o6CyxaeHne BONpocoB, CBA3AHHbIX C
"Lankomn"”, Tak Kak 3TO MOXET NPUBECTU K "OTKMOHEHUIO B CTOPOHY OT reHepansbHoro HarnpasneHms"
3aTeAHHOro MHOW O6bACHEHUS.

WTtak, npuctynaem K coctaBrneHuo NporpaMmmbl:

Mocne "cpabaTtbiBaHnA" kOMaHgbl goto Start (OHa HaxoAUTCS B KOHLE "LWankn" nporpaMmebl),
nNpovcxoaunT Nepexon Ha nepByo KomaHgy paboyen YyacTn nporpammbl (a4pec B cCHETYMKE KOMaHS
PC 0001h).

OHa nomeyeHa cnosom Start, KOTOpOe MOXHO cunTaTb NMMHO Ha3BaHMEM nognporpamMmel, NMnMbo
METKOW - KOMY KaK HpaBUTCS.

O6bl4HO, ero cunTalrT cTaHAApPTHBIM Ha3BaHMEM nognporpammebl (CrOBO "CTapT" BCEM MOHSTHO).
Hanee, pabotaem B COOTBETCTBUM C "BbICTPOEHHbIM CKENETOM" NMPOrpammbl.

Mocne nunymanusauum NMKa (no ymonyaHuto), aBToMatu4eckn ycraHasnusaetcs 0-1 BaHk.

Tak kak peructp TrisB "ancnoumpyetca” B 1-m 6aHke, To nepexoamm B 1-11 6aHk (a uHave, ¢
pernctpom TrisB HeBo3aMOXHO ByaeT paboTtath).

[1ns 3TOro Hy>kHO yCTaHOBUTL 5-1 BUT perncTtpa Status B eguHuuy. denaem ato (bsf Status,5 ).
Tak kak HanpaBneHusa paboTbl BbiIBOAOB nopta B RB1...RB7 Hac He nHTepecytoT (OHU He
3aeMCTBOBaHbI), TO NPOLLE BCEr0 YCTaHOBUTb BCe BUTLI perncTtpa TrisB B HONb (BCE BbIBOADI
nopta B paboTatoT "Ha BbIxo4"), TO €CTb, 3anucaTtb B 9TOT PErMcTp KOHCTaHTy 0.

MprmeyvaHue: No yMOn4YaHuio, BCE BbIBOAbI MOPTOB HACTPOEHLI Ha paboTy "Ha BXxoA4'".

Tak Kak HanpsIMyto 3anncaTb KOHCTaHTY B perncTp (ntobon) Henb3s, To "TpaHCNopTMPOBKA" 3TOro
Hyns, B pernctp TrisB , nponssoantca yepes akkymynsrtop (4epes permctp W), yto Bel 1 Bugnte B
TekcTe nporpaMmmbl (moviw .0 u movwf TrisB ).

B aTtom cny4vae, 3agencteytotca 6anT-opMeHTMPOBaHHbIE KOMaHAbI.

[pyron cnoco6: 3agencTesyem OUT-opueHTUpoBaHHyo komaHay BCF.

B aTom cny4dae, B HOMb yCTaHaBNMBaloTCA He Bce OMThbl pernctpa TrisB , a ToNbko 6Ut ¢ Homepom
Honb: bef TrisB,0 (c6bpoc Hynesoro 6uta peructpa TrisB B 0).

Ha npakTtuke, Yalle npuMeHseTCH nepBbi BAPUAHT, TaK Kak B TeX CriydasX, Korga Hy>Ho
nepeHacTpouTb HanpaerneHns paboTbl 6onee 2-x BbIBOAOB NOPTOB (Takue criydam 4acTbl), MOXHO
060NTUCb MUHMMATBbHBIM KONIMYECTBOM KOMaHA.

Bcé. [eno caenaHo. Tenepb BbiBog RBO paboTaeT "Ha Bbixoq'.

To ecTb, K HEMY MOAKMOYMICS BbIXO "CBOEN"” 3aLLenku.

Tak kak ganeHenwmre "MaHunynaummn” 6yayT Nponu3BOANTLCSA B HyrneBoM GaHke, TO BO3BpaLlaeMcs B
Hyneson 6aHk (ycTaHaBnuesaem 5-n 6ut peructpa Status B O: bcf Status,5 ).

Bce nepeuuncneHHble Bbile onepaunn, MOXHO CYMTaTb NOAroTOBUTENbHbLIMMU.

To ecTb, nognporpamma Start HaYMHAETCs UMEHHO C Takux onepawmin.

A Kak e nHa4ye? Beab Kk "60eBbIM ENCTBMAM" HYXKHO NOArOTOBUTBLCS.

[nsa Toro 4Tobbl OCYLEeCTBUTbL OEKPEMEHT (MNN NHKPEMEHT) COAEPKMMOro pernctpa Sec
(BCNOMHUTE NPO 3a4epXKKn), HeoBXoaNMMO CHavana onpeaenuTbCsi C ero CoaePKMMbIM (Kakyro
"HavanbHYl TOYKY oTcHeTa" 3aaBaTh?).

Mpeanonoxum, 4To ¢ 3TUM COOEPXKMMbIM Mbl ONPESENUNNCL: B PErUCTP Sec 3anncbiBaeTca YUCno
.32 (MoYeMy MMEHHO OHO > CM. Jarnee).

[MocMoTpuTE B TEKCT NporpamMMmbl.
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Yucno .32 (Touka - aTpubyT ECATUYHON CUCTEMbI UCHUCINEHNS) ABNSIETCS KOHCTAHTON (TO, YTO
3agaeTcsa NporpammMmUcTom).

"Hanpsamyto" 3anucatb 3TO YMcno B pernctp Sec (1 Boobuue, B ntobon pernctp) Henb3si.

OTa onepauus ocyllecTBndeTcsa Yepes "nocpegHuka” B suge permctpa W

(moviw .32 nmovwf Sec).

Yucno .32 B pernctp Sec 3anucaHo, 1 B AanbHenLweM, Coaepxmmoe atoro peructpa (To ectb,
4YMCM0) MOXHO NocrefoBaTeNbHO AeKPEMEHTUPOBATL (YMEHbLLAaTh Ha 1).

WTak, Bce rotoBo Ans ynpasneHus 3awenkon RBO nopta B.

dopmupyem Hyneson ypoBeHb Ha BbiBoge RBO.

MprmeHsiem BUT - opueHTUpoBaHHy kKomaHay BCF n ykasbiBaem B HEW HyneBown 6UT pernctpa
PortB , koTopbIt Hy>kHO cbpocuTb B O (bef PortB,0 ).

Bce. [leno caenaHo, u Ha BbiBoAe RBO, HomMb 3aukcupyeTcs o0 Tex nop, noka Mbl ero He
3aMeHuM Ha 1 (BCnoMHUTE O TOM, YTO 3allernka aBnseTcs 6baHanbHbIM TPUITEPOM, TO eCTb,
3M1IEMEHTOM onepaTUBHOM NaMAaTH).

Tenepb HYyXXHO caenaTb Tak, YTobbl C MOMEHTa yCTaHOBKM, Ha BbiBoge RBO, Hyna n 4o MOMeHTa
CMeHbI 9TOro Hyn4 Ha eanHuLy, npoLno posHo 100 MKc.

MpeanonoXxmm, 4To ¢ y4eTOM TOro, YTO B pernctp Sec, paHee Obina 3anmcaHa "Hy)kHas" KOHCTaHTa
(.32), aToT nHTEpPBan BpeMeHn chopMUpPOBaH.

YcTaHoBKa, Ha BbiBoAe RBO, eanHWLbI NTPOMCXOOMT TakK e, Kak M yCTaHOBKa HyIs, TOMbKO
npumeHsietcst komaHga BSF (bsf PortB,0 ).

To4yHo TakmMMm xe obpasom, Kak onMcaHo Bbllwe, Ana popmmpoBaHus, Ha BbiBoge RBO, eaMHMYHOro
YPOBHS, MPOMCXOAMUT 3anuchb, B pernctp Sec, cnegytoLllen KOHCTaHThbI.

[asawnte pasbepemcsi, TOYEMY YMCIIOBOE 3HAYEHME KOHCTaHTLI, obecneymnBatoLen opmMmpoBaHmne
HYNEeBOro YpoBHsl, AOIMKHO ObITb HE abbl kakoe, a .32 ?

MpumeHsaeTcs kBapL Ha 4MmluU., cnegoBaTenbHO, OANH MAaLLMHHBIA LUK paBeH 1MKC.

Takum 0bpa3om, C MOMEHTa YCTaHOBKM, Ha BbiBoge RBO, Hynsa 1 A0 CMEHbl €ro Ha eanHuLy
OOMKHO nponTi 100 MalLUMHHBIX LIUKIOB.

Mognporpamma 3agepxkn Pause 1 - uuknunyeckas.

Ecnn pesynbTaT gekpeMeHTa CoAep>KUMOro peructpa Sec He paBeH HyNH, TO OAWH "BUTOK" 3TON
nognporpamMmmbl 6yget oTpaboTtaH 3a 3 MalMHHbIX UMkna: komaHga DECFSZ BbinonHseTcd 3a OauH
M.l., @ komaHga GOTO - 3a gBsa.

Takum 06pa3omM, yMeHbLLUEHNE COAEPXKUMOTO perucTpa Sec Ha eanHuLy NPOUCXOANT 3a 3 M.U,.
(3mkc.).

Ecnu pesynbTaTt AekpeMeHTa coaepXXMMoro permctpa Sec paseH Hymnto, To komaHga GOTO He
ucnonHseTca (BMecTo Hee, "BupTyanbHbin” NOP), 1 Beixog u3 nognporpammel Pause_1
NPOMCXOANT 3a 2 M.L.

CnepoBartenbHO, KOHCTaHTe .32 cooTBeTcTBYeT 32x3-1=95 m.u. (95MKC.).

K 95-tn, nntocyem 2 m.u. ayx komaHg NOP, 2 M.L. KOMaHg, YCTaHOBKM KOHCTaHTbI B perncTp Sec
Ans PopMUPOBaHUSA BPEMEHU eANHUYHOMO YPOBHSA Ha BbiBoge RBO (moviw .30 v movwf Sec ) u
1 Mm.U. KOMaHAbl yCTaHOBKM, Ha BbiBoge RBO, eguHuubl (bsf PortB,0 ).

Monyyaem posHO 100 MKc.

Tenepb 0 aByx NOPax, kotopble ctoat nepea NN Pause_1.

Ecnu coenatb KOHCTaHTy paBHOM .33-M, TO NONYYUTCS HeYyCTpaHuUMbIn "nepebop” (paboune
KOMaHbl U3 NporpamMMbl HEe BbIKMHELLb).

Ecnn koHcTaHTa paBHa .32-M, TO Nony4yaeTcs yCcTpaHMMbl "Hegobop” B 2 MKC., KOTOPbLIN
ycTpaHseTca gobasneHnem asyx NOPoOB (gononHuTeNbHas 3agepkka Ha 2 MKC.).

Mocne Toro, Kak pe3ynbTaTr AeKpeMeHTa COAEepPXUMOro permctTpa Sec ctaHeT paBHbIM HyITIO,
paboyas Toyka NnporpamMmMbl BbINOET U3 3TOM "3aKOSbLIOBKM" MO CLeHapuio "nporpaMmma
ncrnorsHsieTcs ganee”.

Mocne aToro, ¢ uenbio obecnevyeHns ycnosun ans gansHenwero hopMmMpoBaHUs eguHUYHOMo
YPOBHSI (B TEYEHME CTa MKC.), B perucTp Sec, Heobxoanmmo 3anucatb "HOBYH" KOHCTaHTY.
MoTuBauums: "Ha Bnéte" B npouenypy hopMmMpoBaHUsa eJUHUYHOMO YPOBHS, B perucTpe Sec "nexur”
HOIb.

Takad 3anucb 1 nmeeT mecto 6biTb (Moviw .30 u movwf Sec).

Pasnuune uncnosbix 3Ha4YeHU koHCTaHT (.32 1 .30) npy bopMUpoBaHUN HYNEBOIO U €4MHUYHOIO
YPOBHEWN, 06BACHAETCA TeM, YTO Npu hopMmnpoBaHnm, Ha BbiBoge RBO, eQNHNYHOrO YpOBHS,
ncnonHsietca komanga GOTO (2 m.u.) n komaHgbl M1 Start (B KOHLe TekCTa NporpaMmmbl,
ocywecTtensietTca 6e3ycnoBHbi nepexog B M1 Start).

KT0 nmeeTt Takoe xenaHue - nocuntamnTe.
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Ecnu Takne pacyeTbl nyratoT, To Mory Bac ycnokonts: B MPLAB, ¢ koTopon Mbl 6yaem pabotaTb
fanee, MMeeTcs CH4ETUMK MaLLMHHBIX LUMKMOB ('cekyHaomep"), 1 Npu OTnagKke LMKINYECKNX
noanporpamMmm, ¢ ero NOMoLLbI, NoAobHOro poaa Tpyao3aTpaThl CyLLECTBEHHO CHUXKAKOTCS.
Pasbupaemcs c aupekTuBamu accembnepa.

[unpekTnBbl, B OTNIMYME OT KOMaHL, He BKMNIOYaTCA B BbIXOAHOW KOA.

BbIxogHowm kop - pesynbTaT acceMbnmpoBaHns TeKCTa Nporpammbl, a MpoLLe roBopsi, COAepXXMMoe
HEX-cana ("npowmnskun™), To ecTb, harna, NpeaHasHa4YeHHoro Angd oTKpbITUA B NporpaMmme,
obcnyxusatoLLen nporpammaTop.

Torga 3a4em BooGLE HYXHbl ANPEKTUBLI?

[eno B TOM, 4TO AnpeKTMBbI, 3a "npeaensl” MPLAB (MHTerpupoBaHHOM cpeabl pa3paboTku ans
MKoB), He BbIXOOAT N UCMOMHAKTCA TONbKO BHYTpU MPLAB.

Te AnpeKTuBbI, KOTOPblE NpegHa3HayYeHbl ANs NPUMeHeHUs B paboyeit yacTu nporpaMmel (C y4eToM
paboyen 4act AMPEKTMBbI), UMEIOT CBOM TaK Ha3blBaeMble “"pasnoXeHns Ha KoMaHab!".

To ecTb, 0gHa Takasa ANMPEKTUBA Kak Obl 3aMeHSIeT KOHKPETHYIO rpynny KOMaHg, KoTopas
aBTomMaTtmyecku (B8 MPLAB) cTaBuTCH e B COOTBETCTBME.

Ecnn B TekcTe pabouyer yacTu nporpaMmmbl MMeeTCs Takasa gupektnea ("anemeHT ygobctea" npu
COCTaBNeHUN TeKcTa NporpamMmel), TO UCMOSTHAETCH HE OHa, a ee pasroXeHne Ha KoMaHabl.
To4YHO TakK ke nporpaMmma UCMNOSHUTCS, eCnu B TEKCTe paboyer YacTn nporpamMmmbl 3aMEHUTb
OVPEeKTUBY Ha ee pasnoXeHue Ha KoMaHAabl.

Ecnu gupekTtnBa Haxoautca BHe "rpaHuy” paboyen yactu nporpammel (B "Lwanke” unv gMpekTmea
END), To eCTeCTBEHHO, YTO HUKAKOro €ee pasrnoXeHnsa Ha komaHgbl He byaer.

BHe pabouyen YacTu nporpammel, 4O KOMaHAbl Nepexoda Ha Havano ucnoriHeHust paboyen Yactu
nporpammebl (goto Start ), MPLAB "noHnmaeT" oUpeKTuBbl 1 "He NOHUMaeT" KoMaHL.

MocmoTpuTe B "Wwanky" nporpammbl Multi.asm : 0o koMaHAbl nepexoda Ha Havano UCNOSTHEHMS
pabo4yen YacTn nporpammbl, Bbl He HangeTe HM O4HOM KOMaHAbI.

9710 "BHYTpeHHee aeno" MPLAB (TalnHa cus BenuKa ecTb).

CwmbICn e COCTOMT B TOM, Y4TO ANPEKTUBLI, OTpabaTbiBaeMble BHE paboyen 4acTu nporpammbl,
nnb6o obecneunBaloT NOArOTOBKY €€ UCMONMHeHUd, NMnbo "0b6o3HavaloT ee rpaHnLb”.

PesynbTaTbl BCen aTOM "CBUCTOMSISICKM 3aKnNaabiBaloTCa B NPOLUMBKY", MPU ee CO30aHuN.

UTo KacaeTcs aMpekTmB paboyen 4acT NporpamMmmbl, TO OHWU, NO CYLLECTBY, - ANIEMEHT
"ochopmuTenbckoro” yaobCeTBa, Tak Kak B Crydasx X NPUMEHEHUS, B TEKCTE NpOrpamMMbl HE HYXXHO
"pacnucbiBaTth" COOTBETCTBYHOLLME UM FPYyMnbl KOMaHA (pa3noXeHus).

MPLAB, 6e3 BMeLLaTenbCcTBa NPOrpaMMmnCTa, "BOTKHET" 3TO pasfioXeHne B TO MeCTO NamMsiTm
nporpamMm, B KOTOPOE ero 1 Hy>HO "BOTKHYTb" 1 cO34acT cooTBeTCTBYoWMn HEX dann
("npomsky").

AnpekTnBbl MOXXHO yNnogobute agMUHUCTPATOPY - pacnopsanTento Kakoro-To MeponpusaTUS.
3apgava aToro agMuHUCTpaTopa: neped Havanom "meponpuatus” (paboyer yactTn nporpamMmmel), AnNg
TOro 4YTo6bl OHO NPOLLSIO YCMNELWHO, "paccTaBuTb BCE N0 CBOMM MecTaM”, a Takke 1 B "Mepy CBOUX
BO3MOXXHOCTEN, NOy4acTBOBaTbL B 9TOM MeponpusaTun®.

He cmoTpsa Ha 6onbLuoe KONMYECTBO BCEBO3MOXHbIX AMPEKTMB, Ha NPaKTUKe NpUMeEHsieTCs
OrpaHUYeHHoe NX KONM4ecTBO.

HekoTopble ONpeKTUBBI:

[OvpekTnebl Makpoaccembnepa MPASM

OnpepeneHne 6510Ka KOHCTAHT.
Ucnonb3yetca ansa pasmelleHus
HEeCKOJIbKMX KOHCTaHT B NnaMATU nporpamm | cblock 0x20

1. CBLOCK M NaMATU AaHHbIX. nameA,nameB ; appec20,21
2. ENDC CHauana yka3sbliBaeTcs CTapTOBbIf agpec nameC,nameD ; appec22,23
AN NepBoOM KOHCTaHTbI, nocrneayowue endc

aapeca AeKpeMeHTUPYIOTCS.
Cnucok 3akaHuYMBaeTcsa aupektuson ENDC.

3. END OkoHuYaHMe nporpaMMbl (KOHELL BCEX | i,
KOMaHA) en

anICBaVIBaeT Hen3mMeHHoe 3Ha4yeHune
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4. EQU

KOHCTaHTe.
anICBaVIBaeT 3Ha4YeHue KOHCTaHTe, KOTopoe

set
nameA equ 0x05_ ;npucso-

nepeonpenenuThb.

5. SET MOXHO nepeonpenenuTb. ;UTb KOHCTaHTe nameA 0x05
MoaknoyeHne AONOSNTHUTENBLHOIO #include p16f84a.inc_ ;nogknto-
5. INCLUDE ucxogHoro channa ;4eHue cpanna c onucaHMAMU
;perucTpoB cnew. Ha3Ha4YeHUsi
6. CmMm. Tabnuuy cMMBOJOB
__CONFIG | YcTaHOBKa 6UTOB KOHhurypaumm KoHdurypaumm
7. CONSTANT | OnpegeneHve HeM3MeHHOM CUMBOJILHOM
KOHCTaHTbI constant cnt=255
8. VARIABLE OnpegeneHne CMMBONIbHOM KOHCTAHTHI, variable  temp=0xF0
3HaYeHUe KOTOPOW B NOCNEeACTBUM MOXKHO constant cntl=cnt2+cnt3

YcTaHOBUTbL HavarnbHbIN agpec NporpamMmmbl.

<memkal> org 0x20

9. ORG Mpun otcyTcTBUMU ORG nporpaMmma HauuHa- ;BeKTOop c agpecom 20
eTcsA C HyneBoro agpeca. <MeTkKa2> org <metkal>+0x10
;BeKTOp € agpecom 30
10. RADIX CucremMa McuyucneHums rno yMonyaHuro radix dec

(hex — 16, dec — 10, oct — 8)

O6paTtute BHMMaHue Ha aupektmebl EQU, — CONFIG, ORG, END. OHu ncnonb3aytoTtcs
NpakTU4Yeckn Bo BCex nporpammax (npumedanue: nepeg gupektmson CONFIG He ogHo, a 2
noayepknBaHuns, nayLwmx nogpag.)
EcTb oHKM 1 B nporpamme Multi.asm .
Hangute ux B TekCTe aToM nporpaMmmel, 1 Bbl noiMeTe 4YTO OHY "agAMUHUCTPUpPYIOT"
(pacnpefensitoT, HazHavarT 1 OrpaHNYMBALOT).
Takke o6paTTe BHUMaHWE Ha TO, YTO C NOMOLLBIO AMpekTMBbl EQU, pernctpbl TrisB n PortB
"nponucaxbl” No oanHakoBbIM agpecam (06h).
C HyneBbiM 6aHKOM BCe MOHATHO: perncTp PortB nmeeT B obnacTtn onepaTtMBHON NamsaTy agpec
06h, a BoT peructp TrisB (nepsbin 6aHK) "nponucaH” He No agpecy 86h, a Bce No ToMy xe agpecy
06h.
B uem geno?
B agpecax pernctpoB crneunanbHOro HasHadeHus!, Hofb (yCTaHaBnMBaeTCs MO YMOMYaHWUio)
MEeHSeTCH Ha BOCbMepPKY TOSbKO Toraa, Korga nporpaMMHO OCYLLECTBIIEH nepexoa B 1-1 6aHk.
Bes yyeTa aTOro, Hymepaums agpecoB perMcTpoB creumanbHOro HasHavyeHnsa obenx 6aHkoB
O[MHaKoBa.
A pas aTo Tak, To peructp TrisB MOXHO nponucatb He no agpecy 86h, a no agpecy 06h.
Mocne ncnonHeHnsa komaHabl Beibopa 1-ro 6aHka, 06h aBTomaTmyeckun "npespawaetcs” B 86h, uto
N HY>KHO.
Takon cnocob "nponuckn” yaobeH Tem, 4TO B OKHEe pesyrbTata acceMbnuposaHus, byoyTt
OTCYTCTBOBaTb COOOLLEHNS MHPOPMATMBHOIO Xapakrepa Tuna "Ccue NeXuT He B HyrneBoM BaHke",
YTO Ha MOW B3rns4, yaobHo.
Ecnu nponucatb permctp TrisB no agpecy 86h, To Takme coobeHuns 6yayT BblgaBaTbCs.
OHM He aBnalTCA OWMBKaMn, HO HEPBUPYIOT U OTBMEKAOT BHUMaHME.
OcobeHHO Ha nNepBbIX NOpax.
PekomeHayto Bam, npu "nponucke"” agpecoB pernMcTpoB crneunanbHoro HasHaveHus 1-ro 6aHka,
0003Ha4YeHHbIX, B 0611aCTV onepaTMBHOM NaMATH, YepPHbIM LIBETOM, Ha3Ha4yaTb UM agpeca no
npuHuuny Tvna "MuHyc 80", TO ecTb, Tak, Kak cgenaHo B nporpamme Multi.asm (B 4yactm
Kacatowencs "nponuckun” pernctpa TrisB).
B aTtom cny4yae, coobLieHne 06 ycnewHom accembnmpoBaHmm OygeT cambiM KOPOTKUM (4 CTPOKK).
Ho moxHO "nponucatb” 1 no "wratHbIM" agpecam (byayT BblaaBaTbCsl COOOLEHNS
MHopMaTMBHOro xapakrepa). "9710 Ha nobuTtens”.
B ntobom 13 aTux crnydaes, ownbOoK He ByaerT.

CuHTaKcuM4eckue npaBusia HanMcaHusi NPorpaMmbI.
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MPLAB "3amy4aeTt" Bac coobuieHnsamm o6 owmbkax, ecnu He BbINOMHEHbI OnpeaerieHHble npaBuna
HanMcaHusa TekcTa NPorpaMmel.
[aBawnTe B HUX NepBMYHO pa3bepémMcs, Ha npumepe nporpammbl Multi.asm .
Bce, 4yto HaxoauTca npaBee To4kK ¢ 3anaTon (;), MPLAB "He Bngut".
To ecTb, NOCAE TOYKN C 3anNATON, MPOrPaMMMUCT MOXET "HacTykaTb" BCE, UTO emy "B rosioBy
B36peneT" (MO CBOEMY YCMOTPEHMIO N Ha NIOOOM S3LIKE).
B yacTtu kacaroLernica aToro, Bce NpocTo, Kak Mbl4aHe KOpOBbl. A BOT Aarblue - CroXHee.
AKTMBHas 4YacTb 1 "Wwankn" nporpamMmmbl, U paboden Yactn nporpammel, pasgeneHa Ha 3 ctonbua.
JleBble GykBbI cogepxunmoro 1-ro (neesoro) ctondua JOMmMKHbI 3aHMMaTh KpanHue neBble No3nunn
CTPOK, Ha KOTOPbIX OHN HaxoaaTcs. 3JTo, kak Obl, "HavanbHasa Toyka oTcyeTa'.
2- 1 3-1 cTonbubl HAXOAATCA NpaBee, N NepBble CUMBOSIbI UX COAEPKMMOro AOSMKHbI (B naeane)
pacnonaratbCa Ha O4HOW BePTUKANbHOW JIUHUN.
MocnegHne CMMBOMbI COAEPXKMMOro CToNOLA He AOSMKHbI "Hae3XaTb" Ha NepBble CUMBOJSbI
coceaHero cnpasa ctonbua. Mexay HAMK aormkeH ObiTb XOTs 6bl 0anH Npoben.
UTtobbl "He 3abmBaTb Bam ronoBy" paccygeHnsMm o BO3MOXHbIX KOMMOHOBKaX PaCcCTOSIHUI MexXay
cTonbuammn, pekoMeHayo Nonb30BaTbCA Crieayrowmum "npasunom 12-tm npobenos':
1. Om kpaliHell neeol no3uyuu cmpoku (Ha4aso 1-eo cmonbya) omcyumbieaeme

12 npo6enos. 3mo 6ydem Ha4yaso 2-20 cmosibya.
2. 3amem omcyumsieaeme 12 npobesioe om Havasna 2-20 cmonbuya.

9mo 6ydem Ha4vasio 3-20 cmonbuya.
3. 3amem omc4yumsieaeme 12 npobesioe om Ha4yana 3-20 cmosibya.

9mo 6ydem Hayasnio KOMMeHmMapues.
Takoun BapmaHT "npoBepeH Xn3Hbio". A nonb3ytock MM Bcerga u Bam coseTyto.

Copepxxumoe cTonoLoB.
"Lllanka" nporpaMmmbl.
B 1-m cmonbuye (neBom) pacrnosiazaromcsi Ha3eaHusi pe2ucmpoe U Ha3eaHusi bumoe (B
nporpamme Multi.asm ux HET, HO B Apyrux, 6onee CnoXHbIX NporpamMmmMmax, OHU eCTb).
Bo 2-m cmonbye Haxodsimcs dupekmuebl U KoMaHOa nepexoda Ha Ha4yaJslo UCIoOJIHeHUs
npozpamMmail.
B 3-m cmonbue Haxodsimcs paboyue Yyacmu OupeKkmue u Ha3zeaHue noonpozpamMmabl, ¢
KomopolUl Ha4YuHaemcsi ucrosiHeHue npo2pamMmbi (B JaHHOM criyyae, Start).
[na peructpos, onpegenserca Ux agpec.
[ns 6uto., onpegensieTcs nx Homep (B Nnpegenax 6anra).
Mocne aToro, B paboyen Yactu nporpaMmmbl, Npu obpalleHnn KoMaHg K 3Tum 6utam, MOXHO,
BMECTO HOMepa b6uTa, ykasaTb NPUCBOEHHOE eMy Ha3BaHue (06bl4HO, CTaHAAPTHOE, HO MOXHO
Ha3Ha4nUTb 1 CBOE).
B koHue "Wwankn" nporpammebl, pacnonaraetcs "cea3ka" org 0 mn goto Start (HayaTb MCMOMNHEHWE
nporpammel ¢ NI Start, nepBasi koOMaH4a KOTOPOW MMEET HyNEBON afpec), a NPy Hanu4uu B
nporpaMmmMe nognporpaMmbl NpepbiBaHni - gupektuea org 4 (06 aTom - no3xe).
Pabo4as yactb nporpaMmmbl.
B 1-m cmonbuye pacrionazaromcsi Ha3gaHusi NOoONpPo2pamMm U MEMOK .
Bo 2-m cmon6uye pacnonazaromcsi KOMaHObI U QUpeKmuehbl.
B 3-m cmonbuye pacnonazaromcsi pabovyue yacmu KkomaHO u dupekmus.
B koHUe nporpammbl, 06s13aTenNbHO OSMKHA NpucyTcTBoBaTh gMpektuesa END {4Tto-To Tuna "ctoga
(BHU3) He xoaun. Xoau Tyaa (BBepx)"}.
Ecnn y6paTb BCe TO, YTO HaxoauTCs npaBee To4YeK ¢ 3ansaTon (obopmneHne, KOMMeEHTapum), To 310
n 6ygeT TEKCT nporpamMmmbl B "4NCTOM BMAe", TO eCTb, TO, C YeM paboTaeT MPLAB npwu
accembnupoBaHuu (cosgaHum HEX - cpanna).
Tenepb - 0 hopme nNpeacTaBneHUA Yncen.

Utobbl MPLAB "noHsina", B Kakowm CUCTEME UCUHUCHEHUSI MPEACTaBNEHO YMCIo, HE0BXoAMMO ero
COOTBETCTBYHOLWMM 06pa3om opopMunTb:

CUHTAKCUC YUCNOBbIX 3HAYEHUIN B PA3JIUYHBIX CUCTEMAX UCHUCTIEHUA

®Popmar CuHTaKcuc Mpumepsbl
16 - pyyHbIN H uncno’ H of
Ox4mucno 0x9f
10 - TUYHBbIN D uncno’ D100
.uucno .100
8 - pUYHbIN O’uncno’ o777
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2 - NYHbIN B yucno’ B’00001111°
“cumBon’ C
CumBonbHbIn (ASCII) A’ cumBon’ AC

Ha mou B3rnsa, B Kakmx-To 0cobblx KOMMeEHTapusax aTa Tabnuua He HyxgaeTcs.

[na Toro 4Ttobbl, Ha NepBbIX Nopax, He co3aaBaTb MNyTaHULbI, CBA3AHHOW C NEPEBOAOM YMcen 13
OLHOWN CUCTEMbI UCYUCTIEHNS B OPYrYIO, B AanbHenwemMm, 9 yay, npenmyLLecTBEHHO, NOfb30BaTbLCA
NPUBbLIYHOW, TO €CTb - AECATUYHON CUCTEMOWN NCYUCTIEHWS.

B nporpamme Multi.asm, KOHCTaHTbl NpeAcTaBneHbl UMEHHO B AECATUYHOW CUCTEME NCUHNCTIEHUS
(c ToukoM cneea).

[o nesATkn BrItounTErNbHO, 16-pryHan n 10-TMyHaa cMCTeMbl UCHUCHEHUS OANHAKOBSI.

B aTom cny4dae (4ncno He 6onee 9-Tn), Bce paBHO, B KAKOW CUCTEME UCHUCIIEHUS, B 16-pUYHON Unn
B 10-TUYHOW, MPOUCXOANT OTOBpaeHne yncna.

To ecTb, B 3TOM cny4yae, YMCro MOXHO "nponucatb” B NpuBbIMHOM (Y4OOGHOM), AECATUYHOM BUAE,
0e3 ykasaHus aTpmbyToB CUCTEMbI MCHUCIIEHUSI.

Ecnu B TekcTe nporpaMmmebl "nponmcaHo” YnMcno, He "yKoOMNneKkToBaHHoe" aTpubyToM CUCTEMBI
NCYNCNEHNS, TO NO YMONYaHUIO, 3TO Yncno ByaeT "BocnpuHATo" MPLABOM Kak 16-puyHoe.

Ecnn ato uncno He 6onee 9-Tu, TO kakasa pasHuua, Bedb B 10-4HOM BMAE OHO TOYHO TaKoe Xe, Kak
n B 16-puyHOM.

Mocne geBATKN, "aTOT HOMEP YXKe He NponaeT", Tak Kak NosSBASTCA PacXOXOeHUS.

BuHapHasga cuctema ncumncneHnst ctolT, kak 6ol, "0COBHAKOM" U 9TUM NpaBMiam He NOgYNHAETCS.
8-puyHas cucrtema NcHUCIIeHMs UCMornb3yeTca O4YeHb pekKo.

CumBornbHas cuctema ucHmMcneHuns "npmessana” Kk ctTaHgapTHOMY, MexayHapogHoMmy kogy ASCII

B "wanke" nporpaMmmbl, agpeca perucTpos fydlle ykasbiBaTb B 16-pnyHOM BuAae, a BCE ocTarnbHoe
— Ha Bblbop. Kak komy ygobHee. B 3aBMCUMOCTU OT KOHKPETHbIX OBCTOATENLCTB.

Mpun ykazaHum Homepa 6uta, No NPUYMHE TOro, YTO HoMepa BUTOB He ABMATCA YMcnamu,
G6onbwmMm Yem 9, NpocTo NUweTca Homep Buta (6e3 aTpMbyTOB CUCTEMbI UCHUCTIEHNST).

WNtak, npaBuna oopmMreHnsi TeKcTa rnporpaMmmel, Ha caMmoM [erie, He ABMAITCHA YeM-TO CTpaLlHO
TpyAHbIM. HaobopoT, OHWM AOCTaTOYHO MPOCTLI M OCBOUTL UX HE COCTaBMsSeT BEMMKOro TpyAaa.
[MpOMEXYTOUHbIN UTOT: Mbl CEAYac YXe BNOTHYK MNOAOLUMN K NPakTuyeckon paboTe ¢ TekcTamum
nporpamMmm, 4To npegnonaraeT "BBOA B AeNCTBME TSKeNnon aptunnepumn” B Buae "Habopa" nporpamm
NHTEerpmpoBaHHoN cpeapl pa3paboTkm ans MNKos ¢ HasBaHnem MPLAB.

MpunoxeHue
MpuHUMNManbHaa cxema aBToKoneb6aTrenbLHOro MynbTUBUGOpaTopa (reHepaTopa UMNybLCOB)

MpyuHUMNWANBHAA cxema asToKonebaTenbHOro

MyNnbTMEMBpaTopa (reHepaTopa MMNYNLCOB). CUHUM LIBETOM MOKa3aH

U1 PIC16FB4A cnyyan nogkroyeHus
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142EH3A
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5. HTerpupoBaHHas cpeaa npoektnpoaHmsa MPLAB IDE v paboTa B Hen.

MPLAB 3To uHTerpumpoBaHHas cpeaa npoektuposaHus ana NMUKos, To ectb, Habop
nporpamMmm, KOTopble NO3BONSAIT NPOrpaMMUCTY, C MaKCUMasibHbIM KOMMOpPTOM,
COCTaBNATb, OTNAXWBaTb U ONTUMU3NPOBATbL TEKCT NPOrpaMmbl, a Takke co3gaBaTthb (nocrne
atoro) HEX - dparn nporpammbi ("npoLumBky").

MPLAB IDE

File Project Edit Debug PICSTART Plus  Ophions  Tools  Window  Help

57040 | b PICIEF244  poc0e00  (welW00 --zdee Bk On Sim (4 MHz [Lser

OHa Takke meeT 1 gpyrue "HaBopoTbl" (B CAMOM YBaXXUTENbHOM CMbICIe 3TOro CroBa), KOTOPbIMK

HaYMHaLWMM, AN UX XKe Nonb3bl, He CTOUT, Noka, "3abuBaTtb cebe ronosy".

HaBante cHavana pasbepemcs C "NMPOXUTOUYHBIM MUHUMYMOM".

Mpepnonaraetcs, 4to MPLAB yxe ycTaHoOBreH Ha Balwuem koMmnbloTepa 1 rotos K paboTe.
O6wue NonoXeHus.

MPLAB co3gaHa koHkpeTHo ans NUKos.

[na MUKPOKOHTPONNEpoB APYrMx BUOAOB MMEKOTCS CBOW Cpeabl MPOEKTUPOBaHMS.

MPLAB noggepxuaeT Bce Tunbl NMAKoB, 3a UCKMOYEHNEM CaMbIX HOBENLLIMX pa3paboTok (Mx

MOXHO AOrpy3nTb) 1 CyLLleCTBEHHO obrerdyaeT paboTy nporpaMMucTa 3a CHET COBMELLEHUS

HeCKomnbKunx, Heobxoanmblx Ana paboTel nporpaMmMmmcTa, YHKUUA.

MPLAB MOXHO npeacTtaBuTb cebe Kak HagexXHoro apyra, Kotopbin 6epeT Ha cebsa 3HaunTENbHYHO

4YacTb PYTUHHOW M TPpyAOeMKoW paboThbl.

OTOT ApYr yKaXeT Ha owKnbKy, ecriv oHa coBepLueHa, 1 nomoxeT Bam B pelueHmn npobnemHbix

3ajad, KOTopbIX, MPU CO3gaHUN 1 OTragke nporpamm, Bel BCTpeTUTe MHOXECTBO.

Pepnko korga 6biBaeT Tak, YTO COCTaBneHne NporpaMmmbl MAeT "Kak no macny".

Ckopee BCero Takoe - UcknioveHme n3 npasun (0co6eHHo, ANA 40CTAaTOYHO CIOXHbIX Mporpamm), u

No3TOMY "NPOXUTOUHBIA MUHUMYM" MPLAB HyXHO 3HaTb Kak "OT4ye Hawe".

Cpasy e HYXHO ysiCHUTb criegyroulee: paboTta no co3gaHunio TeKcTa CBOer NporpamMmmbl nun paborta

No U3MEHEHUIO TEKCTa YYXKOM NMporpaMmbl BCerga HaunmHaeTcs ¢ Co3gaHusa Tak HasblBaeMoro

npoekTa.

YTO-TO M3MEHATb B TEKCTE NporpamMMbl, NPOU3BOANTL €e ONTUMU3aLMIO U OTNaadKy Nny4lle BCero B

npoekTe.

B aTtom cny4yae, ¢ MakcMmarnbHbIM KOMOPTOM, MOXXHO NOMb30BATLCA NOSHBIM HAGOPOM

Bo3moxxHocTenn MPLAB .

MHoroe MOXHO caenaTb U BHe MpoeKTa, HO B 3TOM Criyyae, BO3HUKAIOT onpeaeneHHble

Heyao6CTBa, KOTOPbIE HAM HU K YeMy.

B uengax onpegeneHuns ACHbIX Y MOHATHLIX "Npasun urpbl”, 4aBante AOroBOPUMCS O cnegyoLlem:

COCTaBnATb, ONTUMN3NPOBATD, OTNAXMBaTb TEKCTbI MPOrpamMm, nognporpamm, 1 BoobLle, BHOCUTb B

NX TEKCTbI Kakne-nnbo nameHeHus, Mol byaem TONbKo B MPOEKTe.

BHe npoekTta, Mbl 6yaem TOMbKO NpocMaTpuBaTth TEKCTbI Nnporpamm n HEX — dhannel, a Takke

OTKpbIBaTb hawnbl, NpegHasHayYeHHble A8 KONMPOBaHUSA B NPOEKT.

B npepgenax npoekTta, ocyliecTsnseTca paboTta TONbKO CO "CBOMMK" TEKCTaMU NporpamMmm.

[nsa Toro 4Tobbl U3MEHNTL UX coaepkMMoe, Heobxoaumo nMbo caenatb 3TO "BPY4YHY”, 6O

cKkonupoBaTb B HMX (MOSTHOCTLIO MM YacTU4HO), Yepe3 Bydep obmeHa, cogepKMmMoe Kakon-To

APYrov nporpammbl.

BHe npoekTa, HUKaKnx M3MEHEHWU B TEKCTbI NPOrpaMm Mbl BHOCUTb HE ByAeM (XOTS U MOXHO).

Cosetyto Bam 1 B ganbHenwem, pabotaTtb N0 3TMM nNpasBuiam.

Ha mon B3rnsg, 970 camblil onTuManbHbIn U 6€3npobrieMHbI BapuaHT.

B npoekTe, nporpaMMUCT MOXET co3aaBaTb "CBOMU" TEKCT NporpaMMbl UMU/U BHOCUTb B HEFO
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N3MEHEHMS, a TakKe BHOCUTb N3MEHEHUS B TEKCT "JyKon" nporpammel (ASM-cpann).
MpakTnyeckon Heo6Xo0ANMMOCTH B "Py4HOM" U3MeHeHnn cogepxmnmoro HEX-canna ("npoumskun'), B
nogaensowem 60NbLUIMHCTBE CNyYaes, HET, Tak Kak npowe n adpdekTneHee pabotaTb He C
"NPoLUNBKON", @ C TEKCTOM NporpamMmmbl.

Ecnu HeT owmnbok, To B npouecce noboro accembnupoBaHusa Tekcta nporpammel, MPLAB
aBTOMaTtumyeckn cosgaet HEX-cpann nporpammbl (MO3rn oTAbIXatoT).

B xoge paboTbl Hag TEKCTOM NporpamMmmbl, 3TO MOXHO AefnaTb MHOTOKPaTHO (XOTb MUIIIIMOH pas),
He 6osicb TOro, 4YTO NMpu aToM "HannoguTca" donblioe KonmyecTeo HEX-hannos, B KOTOPbLIX MOXHO
3anyTaTtbcs.

O6bsicHeHne aToMy npocToe: no "npasunam urpbl” MPLAB a, "npaBo Ha XM3Hb" UMEET TONbKO OOWUH
HEX-cbann. ToT, KOTOpbIA CO34aH Npu nocreaHem accemonmpoBaHum.

OH npocTo 3anncbiBaeTcs "Mno Bepxy npealectseHHMKa" ("npeawecTBeHHuK ycon").
[MporpammMmnCTy HE HY>KHO 3HaTb BCE AeTanu npouecca accembnmpoBaHus.

MPLAB "Bce caenaert B ny4yiwiem suge".

Camoe rnaBHoe - 6b110 Obl 4TO accembnMpoBaTb, M YTOOLI 3TO "4TO" BbINO 6e3 ownbok, a nHave
MPLAB "BblgacT Ha ropa" coobuweHne 06 owmnbkax, ¢ ykazaHnem snga owmnbok, Mect owmnbok B
TEKCTe nporpammsl 1 "oTkaxeTca" co3gasaTb HEX-dann.

Ecnn tekct nporpammel (nto6on) otkpblT B MPLAB 1 HyxHO co3gatbe HEX-cbain, To nporpammumcty
HY>KHO TOJSIbKO "3anycTuTb" NpoLecc accemMbriMpoBaHUs U SOXAATbCS €r0 OKOHYaHWS.

Ecnu nponcxogut pabota B npoekte, To HEX-pann, "B aBToMate, yxoauTt" B nanky npoekta (CMm.
HXe).

Kpome HEX-gpanna, MPLAB co3gaerT eLlle HeCKOmNbKO (pannos ¢ pasfiMyHbIMU pacLUMpeHnsaIMu
(ASM-cbain He B CYET), Ha KOTOpbIE MOXHO "3aKpbITb rnasa".

JIn4yHO 9, nocne Toro kak 3akaH4mBato paboTy Hag nporpaMmmon, Nnbo BoobLLe yaansao nx n3 nanku
npoekTta, NnMbo NPocTo He obpaLlatd Ha HUX BHUMaHUSI.

Hanpumep, cogepxumoe nanku npoekta ¢ HazsaHveM Multi, nocne okoH4YaHusa paboTbl Hag

NMPOEKTOM, BbIMMAONT TaK:

& Multi

Mafn  Mpaeka Bwra  WzOpanHoe  Cepeuc  Cnpaeka 1’;

Hazaa - @ ‘;T /;  Mawck MarkH v

Z:\Program Filest MPLAB MOt

MNepexoa

rulti, pik rnulki, asm MULTI.HE= MULTI.ERR. MULTI.LST MULTL. Bkx MULTL CoD

Jamaun ana dadinos 1 nanok R

j CO3AaTE HOBYHD Nanky

CCHOEHBIE GaRNEI NaNkH NPOEKTA

@ OnyBnMEDEaTE Nanky & Bebe o

OcHoOBHbIe ¢hannbl Nanku nNpoekTa, 6e3 KOTopbIX 06OMTUCH HENb3A:

1.dann npoekra ¢ pacwumpeHuem .PJT: yncto "texHonorndyecknn” pamn, KoTopbin "pynnut” Bcemm
ocTanbHbIMU hannamu nanku.

OH cospgaeTca npu co3gaHmm npoekTa. K Hemy MOXXHO NPUMEHUTb NPUHUMAM: "co3aan u 3abbin”.

OH "xuBeT no 3akoHam" MPLAB u Ham Tam aenaTtb He4ero.

2. ®ann TeKcTa nporpaMmmbl ¢ pacwumpeHmem .ASM.

3. PesynbtaTt accembnumpoBaHus TekCTa NporpaMmmbl - harn ¢ pacwmpeHuem .HEX.

Cpasy nocne cosgaHusi NpoekTa, B nanke npoekTa, umeetca PJT-cpann n "nycton” ASM- chann.
Tak kak acceMbnupoBaHusi He NPOM3BOAMIOCH (4a 1 YTo accembnnpoBaTh, Beab ASM-cpann
"nycton"), To HEX-dpann 6yaeTt oTcyTcTBOBaTh, HO OH MOSIBUTCS, B 3TOW Nanke, Nocrie NepBoro xe
yCNeLwHOoro accembnmpoBaHus.

B "nyctom" ASM-cpanne mMoxHo nimbo "HacTy4aTtb" nporpammy ¢ "Hynsa", nmbo ckonupoBaTtb B HEFO
(4epes bydbep obMeHa) npeaBapuTENbHO 3aroTOBMEHHbIE YacTu ByayLen nporpaMmbl U fanee ee
aopaboTaTb, NMMOO CKONMPOBAaTb B HETO TEKCT "Yy>KON" NporpamMMbl, C LieSbio ero M3MeHeHus!, nimbo
B KOMMIieKce.

Bce maHunynsumm ¢ cogepxumeiMm ASM-dpanna nponcxogdar B cneumnanbHOM TEKCTOBOM
penaktope MPLAB .
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Mo npuHUMny cBoen paboTbl, OH Mano YeM OTNMYaeTCs OT APYrMX TEKCTOBbIX PEAAKTOPOB, U
paboTaTb C HUM NpoLe, YeM, Hanpumep, ¢ peaakTopom “"BuHBopaa”.

CneumanbHbIM OH Ha3bIBaeTCHA MO TON NpUYnNHE, YTO "BCTpoeH" B MPLAB .

YTo paeT Takasa "BCTPOEHHOCTL"?

Mpun HanuumMm owmbokK B TEKCTE NporpamMMbl, Nocne wenyka (B OkHe pesynbraTa
acceMbnupoBaHus) No TON UIM MHOM CTPOKe coobLueHnsa o6 owmnbke, B pegakTope BblgenseTcs
CTpOKa, B KOTOPOW AonyLieHa owmnbka.

B TekcTe nporpamMmmbl MOXeT OblTb OpraHn3oBaH MOUCK YEro-To NOBTOPSIOLLErOCs, Hanpumep,
KOMaHA, KoTopble obpaLLatTcs K TOMY U MHOMY PErUCTpY.

B xoge otnagku nporpammel, Bel Byaete BuaeTb UCnonHAemyro KomaHay (OHa BblaensieTcs).

[na onpeneneHns BpeMeHn NCNONMHEHUSA COCTaBHbIX YacTeun NporpaMmmel, MOXXHO Ha3HaYNTb TOYKN
OCTaHOBKM U 3afleCcTBOBaTb cekyHaomep. N 1.4.

Mpepnonarato, 4To Ansa Bac elle He coBceM NOHATHLI 3TU HI0AHCHI. A TOBOPIO O HNX TOJSTbKO NULLb
Ansa Toro, 4Tobbl co3aaTh obLee npeacTaBneHne 0 ToM, C YeM NpUAeTCs UMETb Aeno.

Hwuyero ctpawHoro. Ha npaktuke Bce ropasgo npoule, 4em Ha crnosax.

Ckopo Bbl ybegutechb B aTOM camu.

NTak, TEeKCTOBbIN pegakTop 3To "NocpeaHuK B obLEeHNN" NporpammMmcTa n NnporpamMmmel, B Xo4e ee
COCTaBneHus, onTMMU3auumn n oTrnaaku.

Mo3TOMYy OCHOBHYIO YacTb BpeMeHu paboTbl ¢ nporpammon Bl 6ygete npoBoauTb MIMEHHO B HEM.
3a 3TM HemyapeHbIM (C TOYKM 3PEHUST MaHUNYIALUUIA C TEKCTOM) pegakTopoM, TeM He MeHee,
cTouT BCcA "Mowb" MPLAB 1 B 3TOM OTHOLLEHMM, NOGON, Aaxe caMbli "KpyTon" peaakTop,
"paboTtatowun cam no cebe”, emy n "B nogmMeTkn He rogutca”.

3aysaxkanu? NpaBunbHO caenanu.

Cneup! "Mukpounna" csoto 3apnnaTy oTpabartkiBatoT "NMo NOfHOM nporpamme”.

CoBMeCTHO C TEKCTOBbIM pefakTopoM, paboTaeT Tak HasblBaemasi nporpaMmma - CUMynsTop.
Ye 13 HasBaHNA NOHATHO, YTO OHa YTO-TO "cUMynupyeT", TO eCTb, " co3faeT BUAUMOCTb
paboTtbl”.

CumynaTop sBnsieTca cpeacTBOM OTMaaKM NporpaMmbl M No3BonsieT, 6e3 NnpumMeHeHns peanbHOro
MNKa, ceimuTnpoBaTb paboTy NnporpaMmmbl B cBoero poaa "BupTyansHoM” NUKe, koTopbin,
crneumansHoO Ansa aToro, co3gaeTcs NporpaMMon-CUMyNATOPOM.

97107 "BMpTyansHbin" MUK, Ha camom gene, punsnyeckn He CyllecTByer.

OH cospgaeTcs nporpaMmHbiMu cpegctsamm MPLAB , npuyeM, KOHKpeTHO ans kaxgoro tvuna MNiKa
(B 3aBUCMMOCTM OT TOro, kakon n3 Tunos NKKa BeibpaH).

CumynaTop, KOHEYHO e, He "BCcecunen", Ho C ero NOMOLLbI0 (MG HEKOTOPbIE XUTPOCTU) MOXHO
npoeeputb paboTy Nnporpammbl B 60MbLUMHCTBE BO3MOXHbIX PEXUMOB (Kak B LLeSIoM, Tak 1 no
4YacTAM), CKOPPEKTMPOBATb €€ BPEMEHHbBIE XapaKTEPUCTUKN, HAWTK OLLUMOKN 1 NPOBEPUTL NX
yCTpaHeHue.

CumynaTop 910 Ta "nanodka - Bblpydanodka', kKotopas NpuMeHseTcs B criydae "kopsason” paboThbl
nporpamMmmel, 3aBucaHus ('rnoka”) unu B cnydae, korga nporpamma Boobue He paboTaeT unu
paboTaeT He Tak, KaK HYXHO.

lMporpamma - cumyngarop nokaxeT Bam, no kakum agpecam HaxogAaTCa Te UM UHble PerncTpbl 1
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Kakne U3MeHeHUs nNponcxoasaT C UX COAEPKUMBIM MO XO4Yy VUCMOSTHEHUS NporpaMmbl, nocyntaeT
KONMUYECTBO MALUMHHBIX LWKITOB UCMOSHEHMSI TOMO UIN MHOTO, BbIBPaAHHOMO yyYacTka nporpamMmbl,
NMOMOXET CbIMUTUPOBATL TY UMW UHYKO CUTYyaLMO U T.A4.

W Bce aTto - 6e3 "npowmskun” peanbHoro MNMKa, 4To 3KOHOMUT Kydy BPEMEHM N HEPBOB.

Mo 6onbluoMy cYeTy, MPOrPaMmMUCTY BOBCE He 064a3aTernbHO 3HaTb, C MOMOLLLIO KAKOW MMEHHO
nporpamMmmel, U3 Habopa nporpamm MPLAB, npou3BogsTCcs T€ UK MHble OEACTBUSI.

[ocTaTouyHO TONLKO 3HaTb, KAKOE MMEHHO AEeNCTBUE HYXXHO MPOU3BECTU, Kak ero "3anyctuTb” 1 kak
NPoOBEpPUTb pe3yrnbTaT 3TOro AENCTBUS!, HO BCe-Taku ByaeT nydile, ecnv NnporpamMmmMucT, XoT4 6ol B
obLwmnx YepTax, UMeeT npencTaBrieHne O CTPYKTYpe "MHCTPYyMEHTA", C KOTOpbIM OH paboTaer.
Xyxe oT aToro He byger.

NTak, 6nvke K npakTuke.

Pabota c MPLAB

Cenvac, pasymHee BCero, He co3gaBaTb NporpamMmmy C "Hyns", a cosgaTb NPOEKT Kakon-HUOyab
roTOBOW NpoOrpaMmmbl.

B kauecTBe aTov nporpammel, 1 6yay ncnonb3oBaTth, NPUBELEHHYIO Bbille, B KA4eCTBe npumepa,
nporpammy Multi.asm

B panbHenwem, Ha ee npumepe, bygeT nokasaHo, Kak Npon3BoguTCcs acceMbnupoBaHue, Kak
pefakTupyeTcsa TEKCT NporpaMmbl U Kak NPOMCXOAUT OTnagka nporpamMmel.

HacTtponka MPLAB.

MyopuTb C HACTPONKOW HE HYXHO.

Mo ymonyaHwuto, paspaboTtumkn MPLAB yCcTaHOBUNN ONTMManbHbIA BapuaHT HAaCTPOWKM, 3a YTO UM
6ornbLoe cnacmbo.

YT0 HyXXHO caoenaTb?

Hy>XHO NpOKOHTpONUPoBaTb (Ha BCSAKUIA Criyydai) BKOYEHWE CUMYNSTopa U BbICTaBUTb B Onyusix
ToT TN MNWKa, koTopbIn 3agencTBoBaH B NporpaMmme (B Hawem criyqae ato PIC16F84A),
onpeaenuTb CTaHgaPTHbIN pexum paboTbl reHepaTopa (XT), 3HavyeHne YacToThl kBapua (4mlfu) n
eaVHNLY n3MepeHust YactoTbl (MIy).

3anyctute MPLAB.

Mocne atoro, Bl yBngute "dbacag” nporpaMmmbl € MyCTbIM OKHOM NPOrpaMmbl.

YnpaBneHue - NpuBbIYHOE: CBEPXY - FMABHOE MEHI0, MOA HUM - KHOMKK, Ay6nupyoLimne OCHOBHbIE
JencTBus.

Camas neBas KHOMKa - BbIGOP pasfuyHbIX packnagok aTUX KHOMOK.

Takux packnagok - 4 (Ha Bce criyvyau >XXnU3Hu), HO NINYHO A, NOSb3YHCb TONbKO O4HOMN.

Ecnu B aTOM packnagke He xBaTaeT Kakoro-To Hy>KHOroO MHe AENCTBUSA, TO 1 UCNONb3Y KOMaHAbI
rMaBHOIO MEHH0.

MowenkanTe No camon NieBON KHOMKE: HanaUTe 1 OCTaBbTe Ty packnagky, B KOTOPOW KHOMKU C
ABYyMSA cBeTodhopamm 3aHMMatoT 9-10 1 10-10 no3numm cnesa.

B rmaBHOM MeHI0 WenkHnTe no criosy Options , a 3aTem - no ctpoke Development Mode .
OTkpoeTcs okHo Development Mode ¢ aktuBHoOW Bknagkon Tools .

Ecnun Bknagka Tools He akTMBHA, TO LLENKHUTE Mo Hen.

Ha Bknagke Tools gormkHa 6biTb nocTaeneHa Touka nepeg MPLAB SIM Simulator  (cumynatop
BKIHOYEH).

Ecnu aTo He Tak, TO NnocTaBbTe €e N He CHUMaWTe, TaK Kak CUMYIATOp HY)XeH Bcerga.

LLlenkHnTe no kHomnke cnucka Processor .

Bbl yBuaunTe cnucok MNMNKos, ¢ koTopbiMn pabotaet MPLAB .

Hy>xHo BbIGpaTh 13 3T0ro cnucka PIC16F84A.

MNMepengute Ha Bknagky Clock n noctaBbTe Tam TOYKy nepeg MHz.

YKaxuTe 3HadeHne 4actoTbl npuMeHsiemoro keapua (4.000000).

B Bbinagatowwem cnucke Oscillator Type , Hy»kHO BbIGpaTb XT (CTaHOAPTHbIN reHepaTop).

B koHe4HOM uTOre, Bbl gormkHbl HabnogaTte cneyoulee (370 ABe OTAENbHbIE KAPTUHKM BKNadoK. A
NX MPOCTO COBMECTWUN):
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Development Mode H Development Mode u

ot all penpherals have support for
mulation.

erial 170 is not simulated.

lick "Details’ for additional
formation on PIC16FB4A.

{ngune

LWenkHuTte no OK.
HacTtpowka onumn MPLAB 3akoH4eHa.
OcTarnbHble HAaCTPONKM - NO YMOSTHaHWIO (TO eCTb, AenaTb 60NbLUE HAYETO HE HYXKHO).

Co3gaem npoeKkT
Ecnv ans gannos npoekTa 3apaHee He onpeaeneHo MecTo UX XpaHeHus1, TO BCe OHu ByayT
"cBaneHbl B kyyy" BHyTpu MPLAB , 1 Bbl 6ygete 0onro v HygHo X uckatb cpeam 60nbLioro
Konu4yecTsa annos NporpamMmmbi.
B uenax HegonyuieHms Takoro "6apgaka”, Heo6xo4MMOo 3apaHee (40 CO30aHNA NPoeKTa)
onpegenuTb MecTo, rae 3Ty dannbl OyayT KOMNAKTHO XPaHUTLCS.
CoseTylo Bam genatb Tak, Kak genato s:
He 3anyckaga MPLAB , 3angute B nanky nporpammel MPLAB (Hanpumep, Yyepes NpoBOAHWK).
[nsa opueHTupa: Bbl 4OmKkHbI yBUAETb Nanky Example .
3aecb xe co3pganTe "rnobanbHy0” nanky ¢ HasBaHMeM, Hanpumep, Pic (4Na XxpaHeHus pasnuyHbIX
NPOEKTOB), a BHyTpW nanku Pic cosgante nyctyto nanky Multi (B Hee mMbl 1 noMecTum Bce hannsbl
npoekta Multi ).
Takum obpasom, B nanke Pic ByayT XpaHUTLCA Nanku ¢ hannamm pasnmyHbiX MPOEKTOB, KOTOPbIe
Mbl Oygem cosgasaTb. [lelweBo, cepanTo 1 HUKakoro "bapgaka”.
OTkpbiBAaem MPLAB .
CHavana Heo6xoanmMo co3gaTth NyCTon hawns, KOTopbiv, B AanbHENLWEM, Mbl Kak-HUOy4b HAa30BEM,
npuceouM pacwmperme (LASM) n coxpaHmum B nanke Multi .
OTO AenaeTcst 04eHb NPOCTO: LWEeNKHUTE No cnoy File B rmaBHOM MeHI0, a 3aTtem no New B
BbiMagaroLLem Crmcke, nocne 4Yero OTKPoOeTCs NyCToe OKHO harna, KOTOpoMy nporpaMmma npucesouT
Ha3BaHue Untitledl (6e3bimsaAHHBIN Nel), 2, 3...
OTO He umeeT 3HaYeHus], Tak Kak aanee, 3To Ha3BaHue OyaeT M3MEHEHO.
OpHOBpEMEHHO € co3daHueM "nycThIWKK", MporpamMmma npeanoxunt Bam co3gatb NpoekxT.

Twpisine |l x
Disbiin H

iyt

LR
s

Untitled1

B

iLn 1 Caol 1

LLenkHuTe no kHonke Yes. OTkpoeTca okHo New Project .
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" MPLABIDE

[= eh
[= PROGRA™1

£ 0_1gradi
I 0_1grad?
2 0_1grad3

CnpaBa, nog cnosom Directories , Bbl yBuguTe 4to-TO TUNa "HegoHOLWEHHOro" BuHOoBCKOro
NPOBOOHUKA, a eLle HWKE - OKOLLKO Bblbopa ANCKOB KOoMMbloTepa. BeibmupaeTe TOT AuCkK, Ha
kKoTopom y Bac Haxogutca MPLAB v B NpoBOAHMKe LenkaeTe no nanke MPLAB , nocrie yero Bebl
yBuauTe ee cogepxumoe. Hangmrte npeasaputenbHO co3gaHHyo nanky Pic.

LLlenkHuTe no Hen, a 3aTem no nanke Multi .

Mocne Toro, kKak Bbl yBnanTe, 4T0 OHa OTKPbINAack (B TOM CMbICIIE, YTO KapTUHKA Nankm U3MeHUTCs ¢
3aKpbITON Ha OTKPbLITYID), 06paTUTe BHMMaHME Ha NeBYO YacTb okHa New Project .

CHuay (List Files of Type ) Bbl yBnanTe, 4To nporpamMmma aBToMaTu4eCcku NPUCBOUT CO34aBaeMoMy
danny npoekTa pacwumpenue .PJT, noatomy B okoLike File Name MOXHO aaxe ykasaTb nms danna
npoekTa 6e3 pacwmpeHms (3To OTHOCUTCA U K pannam ¢ pacwmperHmamm .ASM n .HEX, 0 KOTopbIX
peyb NOVAET fganee), a MOXHO U ¢ pacumpeHmemM. KoMy kak HpaBuTCS.

Jlydwe Bcero npucBonTb BCeM hbarinam npoekTa ogHo U To ke uMs. B Hawwem crniyyae - Multi .

Tak Kak y Bcex hansioB NpoeKTa pasHble paclumMpeHust, To "KOHNMKTOBaTh" Mexay cobon OHM He
BynyT.

BHumMaHue: npu co3paaHum NpoekTa, pycckue 6ykBbl NPUMEHATb Henb3A. HYy)XXHO NpUMeHATb
TONbKO NaTUHCcKue bykBbl U undpbl. Bce HazBaHMA AOMKHLI BKIOYaTb B cebA He Gonee
8-mu (BKNOUMTENBLHO) CMMBOSOB (6€3 yyeTa CMMBOSOB paclunpeHus), a uHavye MPLAB 6ypet
"pyratbca”.

Wtak, B okowke File Name "HactykuBaem™: Multi nnm Multi.pjt

— MPLABIDE

Files

Fren

[= PROGRA™
(== MPLAB
P Multi

iLn1 Cal1

Project Files [*.pijt]
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Lenkaem no OK.

dann npoekTa ¢ pacwmpeHuem .PJT co3agaH 1 "ywen" B nanky Multi .

OpHoBpemeHHO OTKpbiBaeTcsA okHO Edit Project , B KOTOpoM npeanaraeTcs co3gaTtbh “MyCTbILKy"
HEX-canna.

Ho nepepq aTm, Ha BCAKMIA criydan, HYyXHO yoeanTbes, 4To B okowke Divelopment Mode
yctaHoBreHo: MPLAB SIM PIC16F84A (1o, 4eM Mbl 3aHMManucb B HaCTpowkax), a B OKOLLUKE
Language Tool Suite yctaHosneHo: Microchip .

Co3spgaeM "nycTbIlKy".

B cnucke Project Files wenkaem no ctpoke multi(.hex).

Mocne aToro, cTpoka BblaensaeTcsa n kHonka Node Properties...  aktuBuaupyeTtcs.

- MPLAB IDE

Wiridow Help

MPLAB SIM PICTG6FG4A

Add Hode...

fopp Node

Bunld Mode

Mode Properties. |

Lenkaem no Hew.
OTkpbiBaeTcs okHo Node Properties .

Node Properties :

MULTI.HEX

Description
efine ZE On
ex Format i INHx8M
¥ On
* 0On
ross-reference File i On
arning level i all

ase sensitivity ¥ On
acro expansion i On
efault radix Zf HEX




MeHATb 34eCb HUYEro He HY)XHO (HACTPOWKKN MO YMOSYAHMIO).

EOouHCcTBEHHOE, YTO HYXXHO caenatb — ybeanTbes B TOM, Y4TO B okowke Node ycTaHOBMEHO:
MULTI.HEX, a B okowke Language Tool ycTtaHoBneHo: MPASM.

LUenkaem no OK. "MycTbiwka" HEX - cbanna cosgaHa n "ywna" B nanky Multi. OnaTtb nosiButcs
okHo Edit Project . Tenepb cosgaem "nyctbiwky" ASM-cpanna.

LLlenkaem no kHonke Add Node... PackpbiBaeTtcst okHo Add Node .

OTO TO e camoe , 4YTO M okHO New Project , TonbKO npegHasHayeHHoe Ans co3gaHusa ASM-cdhanna,
NO3TOMY HYXXHO cAenaTtb B TOYHOCTU TO e caMoe, 4YTO 1 B okHe New Project .

EaouHcTBEHHOE pasnunyne MmoxeT 6bITb B TOM, 4YTO, ecnv Bbl ykasbiBaeTe Ha3BaHue avina ¢
pacLiMpeHnem, TO eCTECTBEHHO, YTO OHO AOSMKHO ObITh He .PJT, a .ASM

UTtoObl He oINMBUTBLCSA, HAcTyuuTe Multi.asm u geno ¢ KoHUOoM.

il xdd Node e

Mra paina; [ankm; 0K
ih’lulti.asm c:hprogra” 1 hmplabmult

:I [=r = ii
[= PROGRA™
(= MPLAR

[OTreHA

Fif

Cnpaeka

Cetk...

L
L

Tune! fafnoe: Hucr;

;SDUTDE files [*.c:" azm) _:_j ; == _v_i

Microchip

Bdd Mode

Wenkaem no OK. "MycTbiwka" ASM-cpanna cosaaHa. OnaTte nossuTcsA okHo Edit Project .

Edit Project

MPLAB SIM PIC16FB4A

Add Hode. ..

Eapy Mode.

Hinld Mode

Mode Properties.
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B cnncke atoro okHa Bbl yBuante, uto k HEX-cdhanmny nobasunca ASM-cpann.

LWenkHuTte no OK.

OkHo Edit Project 3akpoetcs, n Bbl octaHeTech "oguH Ha ogmH” ¢ nycTeiM channom Untitled...
Heobxoammo caenaTtb ero NnpurogHbiM Ans paboTbl MO COCTABMEHUIO TEKCTA NPOrpaMmbl
(cnepoBatenbHO, pedb MaeT o channe ¢ pacwmpeHmem .ASM).

[ns aTtoro Heob6xoanmo HasBaTb ero Multi.asm u "BnmcaTb" ero B paHee co3gaHHyH "MyCTbILLKY"
ASM-cpanna (cm. BbiLLe).

[enaeTtca aT0 Tak: wenkaem no crosy File B rmaBHOM MeHI0, a 3aTeM - N0 CTPOKe BbiNagaroLLero
crnvcka Save As.. .

OTKpbIBaETCA YK€ 3HAKOMOE HaM OKHO, TONbKO C Ha3BaHWem Save File As .

Bbibupaem nanky Multi n onpegensiem HassaHue canna (Multi.asm ).

" MPLAB IDE - C:\PRO

Window - He

= eh
= PROGRA™1
= MPLAB

E= Multi

iLn 1 Caol 1

3pecb Bbl elle yBuanTe HeUTO, Nnepen KOTOpbiM MOXXHO NOCTaBUTb UM HE NOCTaBUTb ranouKy.
Huuyero MeHATb He HYXXHO.

Lenkaem no OK 1 onaTe ocTaeMcst HaeanHe ¢ NyCTbiM harnom, TONbLKO Tenepb OH "nponucaH" B
nanke Multi nog HazBaHMeM multi.asm (CM. agpecHyo CTPOKY OkHa charina).

= MPLAB IDE - C:\PROGRA~ 1\MPLAB\MUL TAMUL TL.RJT x

File Project Edit Debug PICSTART Plus  Options  Tools  Window  Help

Ln1 Cal1 |1 'WR NoWrap INS PICIEFS44 polx00  wilwO0 - ~zdoe Bk On Sim 4 MHz [User

O6patuTe BHMMaHue: 1 B cnucke okHa Edit Project , n B agpecHon cTpoke co3gaHHoro Hamm ASM -
c¢anna, 6onbasa 6ykea M, B HasBaHuu danna Multi.asm , "npeBpartmnack” B ManeHbKyo m.
MycTb Bac 310 He cmyLuaeT, Tak kak "4To B 106, 4TO Mo nby - BCce eanHo".

Oco60 poTowHble MOryT paboTaTb TOMbKO B HUXKHEM PErNCTpeE, a S, B 3TOM CMbICIE, NPUBbLIK
paboTaTb No cTapuHke. Katocb, rpeLueH, HO Hu4ero ¢ cobon nogenaTb He Mory.

Wtak, npoekT Multi cosgaH, u nepen Bawwnmn rmazamu cenyac HaxoguTcs “none npeacTosmx
cpaxeHun" (pamn Multi.asm ).

MMeHHO Ha 3ToM, noka nyctoMm, "6enom nucte” mMbl 1 GyaemM 3aHUMaTbCA TeM, YTO Ha3bIBaETCA

53



nporpaMMmnpoBaHNEM.
"[INa NOAHOro cHacTba", HY>XXHO NOTPEHMPOBATLCA B 3aKPbITUN U OTKPbLITUM NpOeKTa.

Cenyac NnpoeKkT OTKpPbIT.

[nsa Toro 4ToObl 3aKpbITb NPOEKT, B IMaBHOM MEHH0, LLENKHUTE Mo cnoBy Project, 1 B BbiNnagarowem
cnucke, wWwenkHuTe no ctpoke Close Project (3aKkpbiTb NPOEKT).

Mpn NnepBoM 3aKpbITUK, MPOrpamMMa MOXET HUYEro He CIPOCUTb, HO NPW NOCNEAYHOLNX 3aKPbITUSX
NpoeKTa, OHa MOXET CMPOCUTb: COXPaHUTb UMW HET BHECEHHbIE U3MEHEHNA?

TyT, Kak roBopuTCS, 4EM0 XO35MUCKOe.

B aTOM cny4ae HyXXHO LWenkHyTb unun no Yes munv no NO 1 NpoekT 3aKpoeTcs.

[nsa Toro 4Tobbl OTKPbITE NPOEKT, B IMaBHOM MEHH0, LLENKHUTE Mo cnoBy Project, 1 B Bbinagarowem
cnucke LwenkHuTe no ctpoke Open Project (OTKPbITb NPOEKT).

OTkpoeTcs 3HakoMoe Bam OkHO, TonbKo ¢ HasBaHneM Open Project , B KOTOPOM HYXHO yKa3aTb
narky, B KOTOPOM HaxoAMTCS UCKOMbI MPOoeKT (B HaweM cny4yae - nanka Multi).

[Nocne oTKpbITMA 3TOW Nanku, B cnucke (nog okowkoMm File Name) nosiBuTCA Ha3saHue danna
npoekTa.

Ecnn 310 TO, YTO HY>KHO, TO HEOBXOAUMO LLENKHYTb NO CTPOKE C Ha3BaHueM danna NpoekTa, a
3atem - no OK.

OkHo Open Project 3akpoeTcsi, U B HaLWeM crydae, nosiBUTCs npeaynpexaeHue, 4to HEX-chann
"nycTton”, To eCcTb, TEKCT NPOrpaMmbl HE accembrimpoBarcs, YTo U COOTBETCTBYET
OENCTBUTENBHOCTMW.

FoBopMM cnacmbo nporpamme 3a "6antenpHocTh" U Wwernkaem no OK.

MNocne aToro, NpPoeKkT oTkpoeTcs, n Bbl yBuauTe, B Hawem cnyyae, nycton dpann Multi.asm Bo Bcen
cBoeWn "60eBoW roOTOBHOCTU".

MoTpeHnpynTech. Co3gante HECKObKO CBOMX NMYCTbIX MPOEKTOB B Nanke Pic.

MpumeyaHue: ecny nponssoamnock accembnuposanune (HEX-chann He nycTon), TO ykasaHHOe
BbiLLE npefynpexaeHue, He BblaaeTcs, 1 ASM-dpann oTKpbiBaeTcs cpaay.

Ecnun nocne paboTbl ¢ TEKCTOM Nporpammbl, NPOM3BOAUINOCH acceMbnmpoBaHue, 1 cpasy xe nocne
3TOro NPOEKT 3aKpbIBAETCH, TO OH 3aKPOETCA cpady nocrie oTBeTa Ha BONpPOC nporpamMmbi:
"CoxpaHUTb U3MEHEHUS NN HET"?

Ecnu nocne nocnegHero, nepen 3akpbITUEM MPOEKTa, accemMbNMpoBaHus, B TEKCT Nporpammbl
ObInn BHEeCEHbI M3MeHeHusi, To MPLAB HanomHuT Bam 0 HeobxogmMmocTu accembnmnpoBaHms
nepea 3akpbiTMeM NpoekTa, NnposeaeT ero (LWenkHyTb no Yes), onAatb 3agacT Bonpoc: " CoxpaHuTb
M3MEHEHMUA UMU HeT"? , 1 Nocne oTBEeTa Ha Hero, 3aKpoeT NPOEKT.

lMpoynTan HanncaHHoe 1 caM yaUBWIICA: HE AyMmar, YTO OObsICHEHME TaKON OTHOCUTENBHO
HeCnoXHon npouenypbl NoTpedyeT CTONLKO MHOro CroB.

Ho npoLye kak-To He nony4aeTcs.

Hagetocb, YTO HE CMOTPSA Ha 3TO, 06GBACHEHME, BCE-TAKM, MOMYYUITOCH 4OXO4YMBBLIM U NMOHATHBIM.
Mocne Toro, kak Bbl "HabbeTe pyky", OTKPbITUE HOBOroO NpoekTa byaeT 3aHnmaThb y Bac He Gonee
1- 1,5 MuHyT, 1 Bbl camun ybegutech, Kak 3T0 OTHOCUTESbHO NPOCTO.

"3arpy3ka" TeKCTOB NnporpaMmm B TEKCTOBbLIN peaakTop.
Peub nonget o "3arpy3ke” dannoB ¢ pacwumpeHmeM .ASM (TeKCTbl NporpaMmm).
Ecnn Heobxo4mmo NpocTo NPOCMOTPETL TEKCT TON UM MHOW Nporpammbl (Hanpumep, Bbl ckavann
B MHTepHeTe ASM-dhann kakon-HMbyab nporpaMmmMbl U XOTUTE C HEW pa3obpaTbCcs), TO NpoekTa
co3faBaTb HE HYXHO.
Ecnun Hy>XHO M3MEHUTb TEKCT 3TOM NporpaMmmbl U/unu cosgatb ee HEX-dann, To Heobxoanmo
"3arpysuTb" (CKONMMpPOBaTb) TEKCT 3TOW NporpamMmbl B TEKCTOBBIM pefdakTop (B "nycToe™ OKHO HOBOro
npoekTa).
MoryT 6bITb 1 gpyrne HeobXxoauMOCTH.
[aBawnTte pasbepemcs ¢ "TeXHOSOrMen aToro gencrea”.
[ns paboTkl, Heo6xoanM kakon-HMbyab ASM-cpanmn.
A 6yay ncnonb3oatb hann nporpammbl Multi.asm
MpumeyaHne: paHee Bbl NO3HAKOMUNUCL C TEKCTOM 3TOMW nporpamMmmel B popmate .DOC
(cm. Bbiwe).
OT10 caenaHo anga yaobcTea Tex untartenemn, KotTopble He YCTaHOBUITM HA CBOEM KOMMbIOTEPE
MPLAB .

dann nporpammbl Multi.asm npunaraercsa (HaxoguTtca B nanke " Tekemesil rpozpamm’™).



C Hum n Bygem paboTaTb.

Hanee, Bce gannbl TEKCTOB NporpamMmm 1 nognporpamm, nyénvkyemsie B "Camoyuutene...", 6yayT
UMeTb paclumpeHne .ASM.

WNTak, oTkpbiBaem pann Multi.asm BHe npoekTa.

3anyctute MPLAB.

Ecnn nporpamma npegnoxut Bam oTKpbITb kKakon-To 6onee paHHuin npoekt MPLAB, To
OTKaXuTechb, LWenkHyB no No.

Mepen Bamu > nyctoe okHo MPLAB.

B rmaBHOM MeHIO nporpaMmel, WenkH1Te no crnosy File n ganee, no ctpoke Open (B BbinagaroLwem
crmcke).

OTkpoeTcsa 3Hakomoe Bam okHo MPLABOBCKOro npoBogHuKa, TONbKO C Ha3BaHWEM

Open EXxisting File

Hangute 10 mecTo, rae y Bac nexut cann Multi.asm

Mocne aToro, Bl yBuanTe ero HassaHne B CMCKe NPOBOOHUKA.

LLlenkHnTe No CTpoke ¢ 3TMM Ha3BaHWeM, a 3aTemM no OK (unv ABOMHON LLENYOK MO CTPOKE).
Mocne aToro, Bbl yBuanTe OKHO C TEKCTOM BblOpaHHON Bamu nporpammel.

Tak kak npegnonaraetcs paboTta, cBA3aHHas C UIBMEHEHNEM TEKCTa 3TON NporpamMMbl, U Mbl paHee
(cm. Bbiwe) co3ganu "nycTon” NpoekT, To HeOBXO0ANMO 3arpy3uTb TEKCT NPOorpaMmmbl B MPOEKT.
[lenaeTtcsa 310 Tak:

He 3akpblBasi OKHO C TEKCTOM NPOrpamMMbl, HYXXHO OTKPbITb NPOeKT Multi .

Bkl paHbLLe 3TO yXXe genanu, Tak 4To caenante 9To cemvyac camoCTOATENBHO.

B cny4yasx nosieneHusa coobieHun o6 owmbkax Project Error un Import Error (ASM-dpann npoekta
nycTon 1 paHee acceMbnmpoBaHnsa He NPOM3BOANIIOCH), HE06X0aUMO nX yopaTb, WwernkHys no OK.
Mocne aToro, OTKPOETCH BTOPOE OKHO "3aroTtoBkun" ASM-cpamna npoekTa.

OHo nycToe.

Hy>XHO ckonupoBaTb B HEFO COAEPXKMMOE OKHA, KOTOPOE HaXOAMUTCS 3a HUM (NepeHecTun
coAepXXMMoe TekcTa nporpammbl Multi.asm B "nycTon" NpoexT).

MepekntoyeHnsa mexay okHaMu U cam NpoLLecC KONMMPOBaHUSA HAYEM He OTNMYaeTCsa OT TOro Xe
camoro, npu paboTte B "BuHaax".

KonupoBaHue nponsBoauTtcs yepes 6ycdep oomeHa.

A VMEHHO: aKTUBU3NpYyeTe OKHO C TEKCTOM NPOrpaMmei.

B rmasHomM meHio MPLAB, wénkaeTe no cnosy Edit v B BeinagatoLem cnucke, LWérnkaeTe no
Select All (BblaenuTb BCE).

[anee onaTb Wwénkaete no Edit, a B Bbinagatowem cnncke, no Copy (TeKCT nporpamMmmbl
ckonupoBarcs B Oydep obmeHa).

3aTtem akTuBM3npyeTe "nycroe” OkHO.

Hanee, onaTb WwenkaeTte no Edit, a B BbiNnagatoLlem cnucke, no Paste (BCTaBUTb).

Bcé. KonuposaHue Tekcta nporpaMmmsl Multi.asm B npoekT npounsseaeHo, 1 Bbl BUAUTE 3TOT TEKCT
B 6biBLLEN "nycThiwke" ASM-cpanna npoekra.

Takum obpasom, "nycTbiwka" ASM-canna "npespaTunack B NONHOLEHHbIN" ASM-cann npoekra, ¢
KOTOpPbIM MOXHO paboTtarthb.

Mocne 3Toro, OKHO C TEKCTOM NPOrpaMmsbl, U3 KOTOPOro NPOM3BOAMUINOCH KONMMPOBaHWE, CTAHOBUTCS
HEHY>XHbIM 1 €ro MOXHO ybpaTb 06bI4HbIM AN "BuHaoB" cnocobom, To ecTb, LWENKHYB NO KHOMKe
3akpbimb B NpaBOM BEPXHEM Yrfly 3TOr0 OKHa.

Hanee, ana ygobctea BOCNPUATUSA, pa3BEPHUTE OCTaBLLEECs OKHO, LLENKHYB NO KHOMKe
Pa3eepHymb (HaxoanTcsa B NPaBOM BEPXHEM YTy 3TOr0 OKHa).

Mocne atoro, Bel yBuauTe TekcT nporpammel Multi.asm B nonHon "6oeBon roToBHOCTU".

Tak kak a1oT TekcT B MUK He 3awbéLlb, TO HaunHaem pasbupartbes ¢ HEX - dbannom
("npowmskon™).

B npoekTte "nexuT nyctbiwka" ("3arotoska") HEX-tpanna.

[na Toro 4Tobbl OHa "nNpeBpaTUnach B NOMHOLEHHbIN" HEX-cann (To ecTb, HanonHUNachL
cogepxaHmem), HeobxoamMmo rnpoaccembiuposames meKkcm npPo2paMmabil.

TeKCT nporpamMmmbl B HanNU4mMm, Tak YTO HUKAKUX Nperpag, s BbiNOSIHEHNS 3TOro 4ENCTBUS, HET.

Co3spaHune HEX-channa.

AccembnupoBaHue (KOMNUIsaLums) BbINOMHAETCA O4eHb NPOCTO:
B rmaBHomM meHio MPLAB LwenkaeTe no cnosy Project , a B BbinagatoLlem Cnmcke, No CTPoKe
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Build Node .

[anee, HM BO YTO HE BMELLUMBANTECH, @ TOMbKO XOUTe OKOHYaHMs npouecca.

MPLAB "Bce caenaet B Hauny4ywem suae".

B koHe4HOM utore, Bbl yBuauTe okHo Build Results ¢ TekcTtom, nocnegHasa cTpoka KOToporo
porkHa BeirnageTs Tak: Build completed successfully

= MPLAB IDE - C:\PROGRA - 1\MPLABWMUL TRMUL TL.PJT x

File Project Edit Debug PICSTART Plus  Options  Tools  Window  Help

=4 | il il ==

RIREA 1 ESHER B B ClRied i)

Y

R e e
363636 36 36 36 363636 36 36 36 363636 36 3 36 3636363636 36 36 36363636 36 3636 36363636 36 36 36 363636 363636 36363636 36 3 36 36363636 3636363363636 363636363636 3363633 H X

; Multi.asm
; ABTOKDAEGATEALHHA MYALTHEMEpPATOP.

B & Build Results -ofxh

Building MULTI.HEX... 8

Compiling MULTI.ASH:
= Command line: "C:\PROGRA™1\HPLAB\MPASHMWIN.EXE /e+ /1l+ /x- fc+ /fp16F8h4A /q |

Build completed successfully. L.

i LR L X

| ’

LnGCaol 1 G RO Mo'wrap INS  PICTBFS844  peo:Ox00 wilsdl - -zdo o Bk On Sim 4 MHz  User

OTO COOTBETCTBYET Crny4vato 6€30WmnB0YHOro COCTaBNEHNS TEKCTA NPOrpaMmbil.

Mocne atoro okHo Build Results , co CNOKOMHOM COBECTbIO, MOXHO 3aKpbITh.

Ecnu B TekcTe nporpammbl 6yayT ownbkm, To B okHe Build Results 6yaeT BbiBeAEH UX CNUCOK, a
coaepxaHue nocnegHen CTpokn 6yaeT UHbIM.

Pasbop aTtoro BapmaHTa Oyget Hmuxe.

WNTak, coobuieHne 06 oTcyTCTBMM OLUMBOK NOYyYEHO, YTO FOBOPUT O TOM, YTO NYCThILLKA
HEX-dpanna npoekra "npespartunack” B nonHoueHHbIn HEX-c¢pann (Multi.hex ), KOTOpbIN MOXHO
"3arpyxaTtb" B nporpammy, o6Cry>KMBatoLLyo nporpaMmmaTop, a 3HaumT 1 "3awnts” B MUK,
YKenawuwue (Mmetowmne nporpammMaTop) MoryT 3To caenartb.

MonyunTcsa aBToKONEGaTENbHbIV MyNbTUBUOPATOP CO CTabunbHOM YacToTom 5kIu,.

WNtak, Bbl npuobpenu ansa cedbst HOBYO BO3MOXHOCTb.

Tenepb, nmes ann ¢ pacwumpeHmem .ASM (TekcT nporpammsbl), Bbl MoXeTe caMOCTOATENIbHO
co3patb dann "npowmBkn” (HEX-cpann), a 9170 yke He mano.

Haxe He nmes "wrtaTHOro" ASM-danna, a umes "HewTaTHbIA" TEKCT nporpammbl (Hanpumep,
ony6nMKoBaHHbIV B KAKOW-HMOYOb KHUre), Bbl MoXxeTe ero "HactyvaTtb" B TEKCTOBOM pefakTope
MPLAB (c cobniogeHMeM CUHTaKCMYECKUX NpaBuil HanucaHust TeKCcTa NporpamMmel) U Nocre 3Toro,
cosgatb HEX-dpann aTor nporpammei.

[nga aToro gaxe He HY>HO BbITb NPOrpaMMMUCTOM B ByKBanbHOM CMbICIe 3TOro CoBa.
MporpamMMuCT Xe, OOIKeH, onucaHHble Beilwe onepauun, nponssoanTs "B aBTomaTe" (Ha ypoBHe
YCNOBHbIX pednekcoB).

lMoaTomy, TpeHnpynTecs.

Mpw cocTaBneHun nporpamm, MO3rn He OOSMKHbI OTBMEKaTbCA Ha TakMe "TeXHoNorndeckme BeLn”.
[ns HUX 1 Tak, kpome aToro, ByaeT gocTaTouHO Apyron, 6onee 3Haynmon, paboTbl.

PaboTa ¢ TeKCTOM NporpaMmbl NpyU HarNM4YUK OLLINGOK.

MocmoTpMM, 4TO NpoM3oNAET, €CNKN B TEKCTE NporpamMmmbl AonyLeHa owmbka.

MckyccTBeHHO BBELY €e.

Hanpumep, B "Wwanke" nporpaMmmbl Multi.asm , nocTaBmo TOUKY C 3ansiTOM nepes HasBaHMEM
pernctpa Sec (HanomuHato, 4To MPLAB "Hu4ero He BMAUT" Nocne TOYKU C 3ansiTon).
Accembnnpyem TEKCT NporpamMmbl 1 Nofnydaem coobLueHne o 4-x owmnbkax, C HUKHEN CTPOKOW B
KOHLe, B KOTOpown coobLyaeTcsa o "HeyaayHom" accembnmpoBarnmum (MPLAB "ywen B oTkas").
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'~ MPLAB IDE - C:\PROGRA - 1\MPLABYMUL TRMULTILPJT X
File Project Edit Debug PICSTART Plus  Options  Tools  Window  Help

et B Build Results - Eix -

» OnpeneaeH g, ilding HULTI.HEX...

LI

?:g;:S Compiling MULTI.ASH:
bortE Conmand 1ine: "C:\PROGRA™1\MWPLAB\MPASHWIN.EXE fe+ f1+ /x- fc+ /p16

C:APROGRA™IYMPLABYMULTINMULTI .ASH 43 - Symbol not pre
C:APROGRA™IAMPLABYMULTINHULTI .ASHM 51 : 3ymbol not pre
C:APROGRA™IANMPLABYMULTINHULTI .ASM 68 : 3ymbol not pre
C:APROGRA™IYMPLABYMULTIAMULTI .ASH 68 - 3ymbol not pre

-

e
i b

iLn12 Cal [ 12 | RO Mo'Wrap INS PICIEFE44  [pocDx00  jwe0«00 --zdcc [BROn Sim 4 MHz  User

Ecnn Bbl coenaete ABOVHOM LLEMYOK NO CTPOKE C OLUIMGBKON, TO Kypcop nokaxeT Bam aTy CTpoky B
TeKkcTe nporpamMmmbl.

Tak Kak oLmnbka 3aknovaeTcd B TOM, YTO nocrne 6rI0KMpoBKK, perncTp Sec nepectan obiTb
"nponucaHHbIM” B "LWanke" nporpamMmmbl, To olWMBGOYHBIMK ByoyT CUMTATBCS BCE CTPOKMU NPOrpamMmmbl,
B KOTOPbIX YNIOMMHAETCsa perncTp Sec.

OTO U eCTb 06 BACHEHUE TOrO, YTO B AAHHOM Cly4ae, KOfiM4ecTBO OLUMOOK paBHO YeTbipeM.
Y6epuTe TOUKy C 3anaTon nepen perMcTtpom Sec u nocrie aToro, eLle pas npoaccembnmpymnTe TeKCT
nporpamMmbi.

Bbl nonyynte cooblueHne o 6e30wmMboyHOM acceMbnupoBaHni.

Ewe oguH cny4vain.

Mpeanonoxum, 4To Bbl owmbnnck npn Habope TekcTa nporpamMmmbl U BMeCTo KomaHabl decfsz (B
nognporpammMe Pause_1) "Hactyyanu" decfsx (Haxanu, COCEeOHIOI0 C z, KHOMKY KrnasuaTypbl).
Besegute aTy owmnbky 1 3aTem npoaccembnupymTe TEKCT NPOrpaMmbi.

2" MPLAB IDF - C:\PROGRA-1\MPLABMUL TRMUL TL.PJT
File Project Edit Debug PICSTART Flus  Options  Tools  Mindow  Help

bcf PortB, B _
& Build Resulis
nop
nop Compiling MULTI.ASH:
Pause 1 decfsx S$ec,F Command line: "C:3PROGRA™1YHPLABYHPASHWIN.EXE fe+ f1+ /u- JfcC
goto GC:%PROGRA™INHPLABVHMULTINMULTI .ASKM 51 = T1legal .

C:APROGRA™INHPLABVMULTIMVMULTI.ASKM 52 & Symbol n

MPLAB is unable to find output file “MULTI.HEX". This may be

e ——————————— a1 s
o -
$ | >
[Ln10Cal [ 10 | RO [No'wrap N5 PICTEFB4  [pola00 (w00 -zdcc  [BkOn Sm [4MHz [User

Bbl nonyynTe coobLueHme o0 2-x owmbkax: rpammaTndeckas owmbka B crioBe koMaHabl U owmnbka B
nognporpamme Pause 1 (B KOTOpOW HaxoguTcst OLIMGOYHasa KoMaHaa).

Mowwenkante no coobLieHnsam ob owmnbkax, n Bel yBuguTte, 4To B NnepBoM criydae, MPLAB nokaxeT
Ha CTPOKY C OWMBOYHOM KOMaHAoW, a BO BTOPOM CIy4Yae, Ha CTPOKY, B KOTOPOW HaXxoamTcs
Ha3BaHWe noAanporpamMmmbl.
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WcnpasbTe 3Ty owmnbKy 1 npoacceMbnupymnte TeKCT NporpamMmbl.

Bbl nonyynte cooblueHne o 6e30mboyHOM acceMbnupoBaHmni.

TpeTtuin cnyyan.

Hanpumep, Bbl 3a6binn ykasaTb HoMmep 61Ta, K KOTOpoMy obpalyaeTca Gut-opueHTMpoBaHHas
komaHga BCF npu doopmmnpoBaHum HyneBoro ypoBHA Ha BbiBoge RBO, n Bmecto bef PortB,0
"HacTy4anu" bcf PortB .

BBeawnTte 3Ty owmnbKy B TEKCT NporpamMMbl U npoaccemobnmpyinTe ero.

=" MPLAB IDE - C:\PROGRA~1WMPLABMUL TIRMUL T1.PJT

File Project Edit Debug PICSTART Plus  Options  Tools  Mindow  Help

=] |B|Eu] B8

; OnpeneneHne BpeMEHM NOAYNEPHON: B BuiliReciit
. Gl Build Results

moulu .32 Command 1line: “'C:\PROGRA™1\MPLAB\MPASHWIN.EXE fe+ /1+ /x-
movuf Sec  <_Error[128] >C:\PROGRA™1\HPLAB\HULTI\HULTI.ASH 47 : Missir

bcf PortB<—>PBuild failed.
|
. nop T3 RAAADPUBUYHHA M4dIWHHBEA OAKT. ;‘
Ln9Col 1 9 RO Mo'wrap M5 |PICTEFS844  |pc:0x00 w000 - -z de e Bk On [Sim 4 MHz  [User

Bbl nonyuunte coobuieHme 06 owmnbke Tvna: B yHKLUN OTCYTCTBYET apryMeHT (TO eCTb, YEero-To He
XBaTtaer).

YcTpaHute owmnbky n npoaccembnupymnTe TEKCT NPOrpaMmei.

Bbl nonyuute coobuieHme o 6e3owmnboyHoOM acceMbnnpoBaHum.

Mpn npoBefeHnn Takoro poga "akcnepnmeHToB", obpaTnte BHMMaHME Ha N3MEHEHUE LBeTa
Mosockl 3arpy304HOro HAMKaTopa, B KOHLE npouecca accembnupoBaHus, ¢ 3eneHoro (Bce B
HOPME) Ha KpacHbIN (B Criy4yasx Hann4umsi Xotst Obl OAHOM OLLIMOKK).

B cnyyasax oTcyTcTBUSA oWNBOK, LIBET MNOMOChI HE MEHSIETCS U NOocne 3aBepLUeHns npolecca
accemMbnmpoBaHus, OCTaeTCs 3e1eHbIM.

MOoXXHO NpUBECTU eLle MHOXEeCTBO No40BGHOro poaa NpUMEpOoB.

Ecnu ecTb XenaHve, TO caMoOCTOATENBHO BBEAUTE ApYrue ownbKn 1 NOCMOTpUTE, Kakmne
coobLeHna Bam Bbligact MPLAB.

He 3abbiBanTe TONbKO MOTOM UCNPaBASATb UX.

CMbicn cka3aHHO20 8biWe. ec/iu 8 meKkcme npozpamMmbl donyuieHa owubka, mo nocre
3aeepuwieHus npoyecca accembnupoesaHusi, MPLAB ykaxxem Ha Hee u nodckaxem mur
owubku. YcmpaHeHuem owubok MPLAB He 3aHumMaemcsi, 3mo s1u4Hoe 0eJ1o npozpaMmmMmucma
O6paluato Bawe BHMmaHue Ha criegytowee: MPLAB He BcecuneH.

OH He MoxeT 06HapyXnTb OLWMOKN, CBSA3AHHbIE C HENPaBUITbHbIM 3aMbICITOM MPOrpaMmmbl U
cTpaTtervnen ee NOCTpoeHus (byHKLMOHaNbHbIE OWKOKM). TO AeNno nporpaMmMmncTa.

MPLAB KOHTPOJSIMPYEeT TONMbKO "TEeXHOMNOrMi" TeKCTa nporpamMmbl: Hann4ne unu oTcyTcTene
rpamMmmaTU4ecknx owmnbokK, coBMAeHEe UNN HET CUHTAKCUYECKMX NPaBui HanNnMCcaHnsa NporpamMmbl,
npasun Nepexoos, yka3aHus apryMeHToB U T. 4.

CoobujeHue 06 omcymcmeuu owubok o3Ha4aem moJsibKo cobsiro0eHue amux
"mexHosio2u4ecKkux" rnpaesusl u He siesisiemcsi 2apaHmuell peanu3ayuu 3aMbIC/108
npozpamMmucma.

Mo Tor NpOCTON NpUYMHE, YTO "TEXHOMOrMA" MOXET ObITb COBMOAEHA, HO NPU 3TOM, 3aMblCer
nporpaMmmMbl MOXET ObITb "KpMBbIM" (Hannume yHKLMOHaNbHbIX OLINBOK).

Mpumep yHKUMOHANbHOM OWNGKM: "HECAHKLMOHNMPOBAHHbIV yXo4" paboyen TOYKM NporpaMmmbl B
"BeYHOE KonbLO", 6€3 BO3MOXHOCTN N3 HEro BuINTK ("3aBucaHme"/"rmtok").

Takum obpasom, Ans Toro 4Tobbl Co3AaTh "MOMHOLEHHY", pabouyyto NporpaMmmMy, NporpaMMmcT
OOJMKEH peann3oBaTtbh "KM3HECNOCOOHbIN", CTpaTerM4yecKo-TakTUY4ECKUn 3aMbiCen Nporpammbl, Npu
yCrnoBum cobrogeHnst Bcex "TEXHOMOrMYeckux" npaBusi e CoCcTaBneHus..

lMoka Mbl 3aHMMaeMcs TOMbKO "TexHonormen", Tak kak 6e3 Hee HEBO3MOXHA peanuaauus nodoro
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3ambicna.
Ecnn kto-To 13 Bac "pBeTca B 601" (B CMbICE XenaHusa nobbiCTpee NepenT K TBOPUECTBY), TO
coBeTyto "0by3aaTb CBOM NOPLIBbI" N 3aHATLCS, NYCTb U HE CAMOW MHTEPECHOW, HO aBCOMTHO

Heobxoaumon, pyTuHHOM paboTon, a MHavye Bam rapaHTUpOBaH MNOBbLILWEHHBIN NPOLIEHT Heyaau.

Pa3bupaemcs c CUMynATOPOM

Mpexge Bcero, CUMyNATOP NO3BONSET 3arnsHyTh B "HauuHKy" NMWKa n yBugets, 4to Tam
NPOVCXOANT MPU BbINOSIHEHUM KOMaHA, NporpamMmbl.

Mpwn aTOM cnegyeT YETKO 0CO3HaBaTh, YTO NPOrpaMMUCT ByaeT BUAETb "HAaUYNHKY" HE peanbHOoro
MNKa, a Toro "BupTyanbHoro" (kak 6bl, "ngeansHoro") NMKa, kotopbin cosgaetcss B MPLAB (B ee
cumynsaTope).

Ecnn BeibpaH PIC16F84A, To Bawemy BHUMaHuo 1 OygeT npegocrasneHa "HaumHka"
"BupTyanbHoro" PIC16F84A, paboTatowasn no Bcem 3akoHam peanbHoro PIC16F84A.

Ecnn peanbHbii MUK HyXHO "npownTb” B nporpammartope, 1o "BupTyanbHbin” MAK "npowneaeTtcs
aBTomatuyecku. Npu accembnnposaHuu.

M kakoro-to BHeLIHero ycTponcTBa, TMna nporpaMmmaropa, A51s 3Toro He HYXHo.

B cumynartope, nmutupyetcs Bes "HadmHka" NWKa, ¢ HarngaHbIM NokasoM TOro, YTo B HEN
NpouCXoanT Mo XoA4y oTpaboTKM NPorpaMmeil.

B HEM MOXHO CbIMUTUPOBATL U BHELLHEE BO3OENCTBME.

OT0 no3BonsieT obHapyXnBaTb N YCTPAHATb OWNOKM (B TOM YnCre U PyHKLUMOHabHbIE), a Takke
Npou3BOANTb OTNAAKY Kak COCTaBHbIX YacTen NporpamMmmbl, Tak U BCEW MPOrpamMmmbl.

Kopoue, "nanouyka - Belpyyasnodka".

Takum obpas3om, cHavana peLarTcs "TeXHONornyeckne” 3agayun, a korga OHu peLUeHbl
(coobLeHune o 6esownboyHOM accembnMpoBaHmMm), NPOrPaMMUCT, C MOMOLLLLIO CUMYNSTOPA, MOXET
NpoBepuTb COOTBETCTBUE 3aMbiCia NporpamMMbl TOMY, YTO XXenaemo.

Ecnn ¢ aTnm BCce B nopsiake, TO MOXHO NPOU3BECTUN OTNALKY ee XapaKTepuUCcTuk (Hanpumep,
BpeMeHHbIX. Ecnu 310 Heobxoanmo).

B nogaenstowem 60nbLIMHCTBE Cnyyaes, NporpamMmma, npowegwas yepes "ropHuno” cumynsitopa
("nporHaHHasa" Yyepes Hero BO BCEX BO3MOXHbIX pexumax), byget HopmanbHo pabotatb 1 B
peanbHoMm MAKe.

[daBanTe 3arnsHeM B "HaunHKy" "BupTyanbHoro" PIC16F84A.

Mporpamma Multi.asm npoaccembnmpoBaHa. TO 03HA4YaeT TO, YTO B "BupTyanbHbln" MUK yxe
"sawmTa" nporpamma Multi 1 ¢ Heln MoXxHO paboTaTb B CUMYNATOpPE.

O6paTtuTte BHMMaHue Ha rpynny u3 4-x KHOMOK B MPaBOW YacTN CTPOKM C NMUKTOrpaMmMamMu.

9710 KHOMKKM ¢ Hagnucamm ROM, RAM, SFR n kHonka ¢ HapucoeaHHbIMU Ha Heli O4YKaMU.

Ecnn npoekt Multi y Bac He OTKpbIT, TO OTKpOMWTE €ro.

AcceMbnnpoBaHnsi NPON3BOAUTbL HE HYXKHO (ecnu nocrnegHee accembnmpoBaHme 6bIno
6e30LWMBOYHBIM 1 NOCIe HEro B TEKCT NPOrpamMmMbl HE BHOCUIUCL U3MeHeHus. Ecnin aTo He Tak, To
npoaccemobnmpymnTe TEKCT NPOrpaMmbl, MOXHO AaXe Mo NPUHUMNY: "Ha BCSAKUIA cnyyan™).
LenkHuTe no kHonke ROM. OTkpoeTcsa okHo Program Memory Window  (cogepxvumoe namaTu
nporpamm).

‘= MPLAB IDE - C:\PROGRA - 1\MPLABYMUL TRMULTL.PJT

File Project Edit Debug PICSTART Plus  Options  Tools  Window  Help

S A ] pe e FE R

-

; €3 363 363 363 IE 3 I H
; Multi.asm :
; ABTOKDAERGAT SE00e 2801 goto Start al
; PIC16F84A 2 BeP1 1683 Start bsf Bx3, 025 _. i
j============ 3 8882 3Joea movlw Bx8 R

L I BAB3 8686 movuf Bx6 .

_ 5 B@ey 1283 bcf Bx3, 825 |

| A

4] ﬂ
Ln1 Cold 1024 RO Mo'wrap [INS PIC1EFE44  |po:0x00 w000 - z2doc Bk On {Sim 4 MHz
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B HeMm:

1-n cTon6eu;: HoOMepa sHeek NamATy NporpaMmm, B 10-4HOW cucTeEME UCHUCTIEHNS.

2-n cTonbew: agpeca s4ueek NnaMmsiTv NporpamMmm, B 16-pMYHON CUCTEME UCHUCTIEHNS.

3-1 cTonbew;: noka (4a u NOTOM TOXE) HaM He HyXeH. He obpalyanTe Ha Hero BHUMaHMs.

4-n, 5-1n 1 6-1 cTonbubl: CO6CTBEHHO rOBOPS, cCama nporpaMmmMa B "4ynctom" Buae (NonHoe
pasnoXeHue Ha KoMaHAabl), TO ecTb, 6e3 BCcero Toro, YTo PacnosioXKeHo npaBee TOYEK C 3ansdTon.
To, uto Bbl BUOUTE, €CTb COAEPKMMOE NAaMATU NPOrpaMm, C ykasaHMeM aapecoB U NOPSLKOBbIX
HOMepOB KomaHg paboyen YacTu NporpaMmmei.

HanomuHato, 4To B YacTu KacaroLencs ANpeKkTuB, UCNOoMHAEeMbIX B paboyert YacTu nporpaMmel, B
namaATb NporpamMMm "3aknagbiBatoTCca"” HE OHW, a UX Pa3NOXEHUA Ha KOMaHabl.

XoT4, B paboyen Yactu nporpammbl Multi.asm , oMpeKTUBbLI N HE NCMNONb3YIOTCS, HO HANOMHUTL 06
3TOM He MULLHe.

MosicHeHne: B namaATb nporpamm NMNKoB "3aknagbiBatoTca” He KOMaHabl Ha A3blke accembnep, a
MalLMHHbIE Koabl 3TUX KomaHa. W cnasa bory, yto MPLAB "orpaxgaeT Hac OT 3ToW HanacTtu"...
Mocne "npowmneku" peansHoro PIC16F84A, B ero namatn nporpamMmm, UMEHHO Mo 3TUM agpecam, u
B TaKOW Xe nocriegoBaTtenibHOCTM (N0 HanpaBneHno CBEpPXY BHU3), ByayT pacnonaratbcs
MaLUWHHbIE KOAbl KOMaHg nporpammbl Multi.asm .

B okHe ROM, MOXHO onpefenuTb, Kakoe MMEHHO KONMMYECTBO siYeeK NamATy NporpaMm 3aHMmaeT
nporpamma (B gaHHoMm cnyyae, 20) n kakoB o6bemM namaTu nporpamm ucnonbdyemoro MNMKKa (B
AaHHOM cny4yae, 1024 auenku).

3akponTe okHo Program Memory Window

LUlenkHnte no kHonke RAM.

OTkpoeTcsa okHo File Register Window

"~ MPLAB IDE - C:\PROGRA-1\MPLABYMUL TRMULTLRJT : x
File Project Edit Debug PICSTART Plus Options  Tools  Window  Help

Multi.asm i
ABETOKDAes ~———- |98 B1 62 03 04 05 86 67 08 09 @A OB OC OD OF OF
PIC16F84n ©OOO 00 00 00 18 00 00 09 -- 00 09 00 00 00 00 0O 0O

s==========__ HB18 A0 0@ 60 00 60 00 60 B8 00 60 60 00 00 60 608 A0
BA2A 60 B0 OO0 B0 60 B0 00 A0 00 00 60 B0 08 60 G0 08
AA3A A0 B0 A0 B0 69 B0 09 A0 A0 B0 68 B0 08 80 A8 A8
BA4A A0 B0 A0 B0 69 B0 09 A0 OG0 B0 68 B0 08 80 A8 A8

- el | _

; Onpepneses 9868 — —— —— —— —— —— —— —— —— —— —— —— —— —— —— -
smmmmmmomo= BO7E - - - oo oo oo oo oo oo o o o o o —
Status ARS8 68 FF 88 18 88 1F FF -- 008 60 60 00 09 00 0O 0O

TrisB AA9H A0 A0 60 B0 69 69 69 B9 00 60 60 OO OO OO OO 0O

PortB BBAA A0 B0 A0 B0 69 B0 09 A0 A0 B0 68 B0 68 80 A8 A8
r========== HBHEA B0 08 60 00 A0 00 60 B8 OO0 00 60 08 A0 B0 608 A6

R e WA % w0 4% G0 A e an we Ay e o e o
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Ln1 Coll 14 RO Mowrap INS (PICTEFE44  |po:Ox00 w000 |-~ zdoc o Bk On Sim 4 MHz

B Hem Bbl BugnTe obnactb onepatmeHon namaTtu. Mo ob6pasy n nogobuto, nmetowlencs y Bac,
pacneyaTkvM 06nacTy onepaTtMBHOM NaMaTn.

CpaBHuTe 3Ty pacneyaTKky (C y4eTOM TOro, YTO B pacnevaTke ykasaHbl He BCe perucTpbl obLiero
HasHa4eHus1) ¢ cogepkumbiM okHa File Register Window

B "rmobanbHomM cMmbicne”, Bbl yBugnMTe npuMepHO OANHAKOBYHO KapTUHY, TOMNbKO C pasfnnyHbIMU,
B3aUMHO LOMONHAKLWMMKU ApYr Apyra, "bopmMamun HarnonHeHus".

Wcnonb3ysa okHo File Register Window 1 pacnevaTky o6nactu onepatuBHon namatu (B
komnnekce), Bl MoxeTe cBO60AHO OpueHTUpoBaTbCA B 06nacTv onepaTMBHON NaMsTU.
Hanpumep, cBepsasch ¢ pacrneyaTkon obnacty onepatuBHON namMaTh, B okHe File Register
Window , Bbl cmOxeTe yBuaeTb "4MCNOBYO HAYMHKY" Nnoboro n3 pernctpos obnacTtn onepaTMBHOM
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namatu. Npuyem, N0 COCTOAHMIO HA MOMEHT 3aBepLUEHMS UCNONHEHWS NOON KOMaHAbI

nporpammel (1!).

HanomuHato, 4To BCe perncTpbl, Haxoaswuecs B 06nact onepaTuBHON NaMsaTu, 8-6UTHbIe, U

No3TOMY OHM paboTatloT B YMCroBOM AnanasoHe oT 00h go FFh (o1 .0 go .255).

B okHe File Register Window , cogepxmmoe Bcex permctpoB oTobpaxaeTcsi TONbKO B 16-pu4HOmN

c¢hopme ucumcneHums.

Takum obpa3om, e okHe File Register Window , MO)XXHO omcnexueamb U3MeHeHUs

codepKuMo20 ecex peaucmpoe obsiacmu onepamueHoUl namssmu.

O6paTnte BHMMaHWE Ha CrieayroLy0 0COBEHHOCTb: eCrn NOCMEe UCNOMHEHNST TOW UM MHOWN

KOMaHAbl, NPOU3OLLNO U3MEHEHME COOEPXKMMOro TOro UMNN MHOrO perncTpa, To 4O MOMEHTa

NCMNOMNHEHNS creaytoLlen KoMmanabl NporpamMmmel, 3TO cogepxumoe byaeT BblAENEeHO KpacHbIM

LBETOM.

Ecnu TakMx nsmeHeHun He NponCxXoaunT, TO OHO (cogepxmumoe) byaeT BblerieHO CUHUM LiBETOM.

Takum 0bpas3om, Npu NOLIAroBOM UCNOSTHEHMM NporpaMmbl (06 3TOM, NO3XKe), YETKO BUAHO,

COOEPKMMOE Kakoro UMEHHO perucTpa M3amMeHUnoch 1M kak MMeHHO ('B YMCIOBOM 3KBMBAsieHTE") OHO

N3MEHNNOCb.

Mprmep: B perncTtp Sec, pacnosnoXeHHbl B 06n1acTn onepaTUBHOM NaMATU, HaNnpumep, No agpecy

0Ch, komangon movwf Sec , n3 peructpa W, konmpyeTtcs 3apaHee 3anoxeHHas B Hero (B W)

KOHCTaHTa, Hanpumep .100.

lMycTb 4O MOMEHTa UCnorHeHMs KoMmaHabl movwf Sec , B peructpe Sec "nexarno", Hanpumep,

yucrno 0 (HanomuHato, 4To Ntoboe Yncrno, 40 9-TU BKMKUYMTENBHO, MOXHO YKa3blBaTb B KOMaHAe 6e3

aTpubyTOB CUCTEM UCHUCIIEHMS).

Mpwn aTom, B okHe File Register Window, Bebl yBugute:

- o BbInonHeHnsa komaHgbl movwf Sec , B A4erike obnacTtn onepaTtnBHon namsatu ¢ agpecom 0Ch,
oynet "nexatb" uncno 00, BblgeNeHHOE CUHUM LIBETOM.

- B MOMEHT ncnonHeHus aton komaHgbl, Yicno 00 3ameHUTCsa Ha uncno 64, kotopoe byaet
BblAESIEHO KPaCHbIM LiBETOM (MPOM30LLSIO UBMEHEHME).

- Ecnu, nocne aToro, cnegyrowasa komaHga nporpaMmMbl He MPOM3BOANUT U3MEHEHUS COAEPXKMMOro
pernctpa Sec, To NOcne BbINOMHEHNS 3TON KOMaHAbl, Y4CNo 64 M3MEHUT CBOW LiBET C KPaCHOro
Ha CUHUM.

Mouyemy 64, a He 100?

BoTt Bam 1 TUNWYHLIN NpuMep nepeBoaa Yncen u3 OgHON CUCTEMbI UCHUCTIEHNSA B OPYTYHO

(13 10-4HOM B 16-pUdHYIO M HAOBOPOT).

OTkpowTte, umetoLlytocs y Bac, Tabnuuy nepesoaa uncen n3 ogHom CUCTEMbI UCHUCTIEHMS B APYTYIO

n ybegutecnh, 4To ymcny .100 (10-4Has cucTema ncumcneHms) COoTBETCTBYET Yncro 64h

(16-pryHaga cuctema UCUHUCHEHNs).

Ecnu Bbl xoTnTE yCTpaHuTb 3TOT "pasHobon’”, To B KOMaHAax nporpamMmbl, NPUMEHSIATE YMcna B

16-pu4HOIM CMCTEME MCUMCNEHMS. DTO KOMY Kak yaobHee.

3akporite okHo File Register Window

LenkHuTe no kHonke SFR. OTkpoeTcsa okHo Special Function Register Window

"~ MPLAB IDE - C:\PROGRA-1\MPLABWMUL TRMULTLRJT - x
File Project Edit Debug PICSTART Plus  Options  Tools  Window  Help
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Ecnu B npegplayem okHe Bbl BUOENM cogepkMMoe BCex perncTpoB o6nacty onepaTuBHOM
namsiTi, B 16-puYHON CUCTEME UCHUCTIEHMS, TO B 3TOM OKHe Bbl BUanUTe cogepxmMmoe TOonbKo
PErMcTPOB CrneumanbHOro HasHayYeHusl, B TpeX CUCTEMaXxX UCYUCTIEHUS.

OkHo Special Function Regisrer Window  MOXHO MCNOMb30BaTh B KA4eCTBE KOHBEPTOPA CUCTEM

ncYNCneHns.
B npvnoxeHumn K yncnam, 3aduKCMpoBaBLLUMMCS B PErMCTpax cneumanbHOro HasHavYeHus, Ha TOM
NN MHOM 3Tane NoLIaroBOro UCMNosHeHNa nporpammel. MNpuyem, ansa Bcex cpaay.

[ns HaunHaoLWmMX, 3TO OKHO MOXET ObITb "Nanoykon - Bblpy4anovkomn".

MporpaMmmMmucTbl, KOTOpble "Habunu cebe pyky", 3TUM OKHOM MOSb3YIOTCS HE YacTo.

B ocHoBHOM, OHM paboTatoT B okHe File Register Window

BblaeneHue LuBeToM, onmMcaHHoe Bhbile, paboTaeT Takke 1 B okHe Special Function Register
Window.

3akponTe okHo Special Function Register Window

LLlenkHnTe No KHOMKe C HapucoeaHHbIMU Ha Hell oYkamu. OTkpoeTcst okHo Add Watch Symbol
Ecnu nporpammunct xo4eT BbIBOPOYHO BUAETHL COAEPKMMOE TONBKO TEX PErNCTPOB, KOTOPbIE €ro
WHTEpPEeCYIoT, TO 3TO Kak pa3 TOT cry4an.

B okHe Add Watch Symbol, Bkl yBuanTe cnncok permctpos cneLmansHOro HasHa4yeHus u
"NPONMCaHHbIX" PErMcTpoB obLLEero HasHaveHus, nnoc pernctp W.

HasBaHusa pernctpos pacnonoXxeHbl B andaBnUTHOM Nopsake.

Hanpumep, Hac nHTepecyeT cogepxummoe pernctpa PortB .

[nsa aToro, B cnucke, Hy>KHO HaNTN Ha3BaHWe pernctpa PortB 1 WenkHyTb No CTPOKE C 3TUM
HasBaHWeM.

Mocne atoro kHonka Add (go6aBunTb) akTUBM3MPYETCA.

Ualue

R T e

[Ln1Cal1 1 | RO [Nowrap [INS I

3areM, HYXXHO LLEeNKHYTb Mo 3TOW KHOMKe, a 3aTeM - no kHonke Close .

OkHo Add Watch Symbol 3akpoetcs, n Bbl yBugute, 4to B okHe Watch (nepeg 3TMMm, OHO GbIno Ha

3agHeM nrnaHe) "nosiBATCS HadmHka" permctpa PortB .

"~ MPLAB IDE - C:\PROGRA~1\MPLABWMUL TIRMUL TL.PJT
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Takum obpasom, No xenaHuo NporpamMmmucTa, B okHe Watch, MOXXHO chopmMmupoBaThb CMNCOK 13
noboro konuyecTea 3a4enCTBOBaHHbIX B NporpaMmMme permctpoB (C Lerbio AanbHenWwero KOHTpors
3a UX COAEPXMUMbIM).

O6paTnte BHMMaHUE Ha TO, YTO codepkmumoe pernctpa W MOXHO yBUOETb TOMNbKO B OkHe Watch
(ecTecTBeHHO, nocre ero Bbibopa u obdasneHnsi B pabodnin CNnCOoK).

B okHe Watch, cogepxumoe pernctpoB otobpaxaeTcs TofbKO B 16-pudHOn hopme UCUHUCTIEHNS.
BblaeneHve uBeTom (CM. Bbile) Takke paboTaerT.

JIn4HO £, XMy Ha KHOMKY C O4KaMu TOSbKO B TOM Crlyydae, eCfiu MHe HY>XHO YBUAETb COAepKMMoe
peructpa W.

Copaepxumoe ocTanbHbIX PErmcTpoB MOXHO yBUAETb B OkHe File Register Window

Bbl moxeTe paboTtaTb No-Apyromy. 3TO NMYHBIN BbIGOP NporpaMmmumncTa. 3aBUCUT OT NPUBbLIYKMA.
Mpwn 3akpbITUK okHa Watch, "nporpamma CnpocuT", HY>KHO WU HE HY>KHO COXpaHuTb chann ¢
OaHHbIMM 3TOr0 OKHa?

YKmute Ha No.

MpoLue ewe pas BbibpaTb TO, YTO HYXKHO, YEM "BO3UTBLCA" C OTKPLITUEM ITOro hanna.

Pexumbl pabotbl cumynaTopa. TO4YKM OCTaHOBOK.

B cumynatope, ncnonHeHne nporpaMMbl OCYLLIECTBASETCA B OAHOM M3 ABYX OCHOBHbIX PEXUMOB:

- B peXumMe nowiaroBoro UCMOSIHEHUsI NporpamMmbl,

- pexume aBTOMaTUYE€CKOro UCNOSTHEHMA NPOrpamMMmbil.

OpraHbl ynpaBneHus:

OTtkponTte npoekt Multi 1 obpaTuTe BHUMaHWe Ha OTAENbHYIO rpynny U3 5-Tn NUKTOrpaMmm, ¢
KpacHbIM U 3erieHbIM CBETOopamu.

YeTBepTylo cnesa nuKTorpammy (cneabl ¢ Nnornocon) MOXHO NPOUrHOpPUpPOBaThL
(6e3 Hee BMOMHE MOXXHO OBONTUCD).

OcTtatoTcst 4 KHOMKKU (NMUKTOrpamMmbl).

=" MPLAB IDE - C:\PROGRA ~1\MPLABWMUL TRMUL TI.PJT x
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B 6onbluMHCTBE cny4aes, oTrnagka NporpaMmbl Ha4YMHaeTcs ¢ KomaHnabl goto Start (Hynesow agpec
B MaMaTW NporpamMm), U OHa NPOUCXOAMUT NocregoBaTeribHO.

OT0 03Ha4aeT TOo, YTo B BONbLUMHCTBE CrnyyaeB (HO HE BO BCEX), HEXXenaTefbHO HaunHaTb OTnaaky
(vcnonHeHue nNporpammel), Hanpumep, ¢ cepeaunHbl (YCNOBHO) NPOrpaMmei.

Mouemy?

MoTomy, 4To He ByaeT oTpaboTaHa Ta YacTb Nporpammbl, KOTopas gosmkHa ObiTb oTpaboTaHa "go
TOro" (B HeM MoryT oopMMpOBaTbLCA AaHHbIE, BMAIOLINE HA XO4 AanbHENLWEero NCNoIHEHUS
nporpamMmel), 1 MO 3TON NPUYNHE, MOXHO BaHanbHO "NPoKoNoTbLCA".

YUTtoObl HEe cnyunnock 3Toro "koHdy3a", 4o 3Ton "cepenmHbl" Heobxoanmo cHavana "gonTn", To
€CTb, MOSTHOLEHHO UCMNOMHUTbL BCE NPEeALECTBYOLNE KOMaHAbl NpOrpamMmbl.

B yacTHOCTM, 4Ns 3TOro N HY>XHbl PEXMMbI NMOLLAroBOro 1 aBTOMaTU4ECKOro UCMOSHEHMUS
nporpamMmbi.

OTW paccyXaeHUs OTHOCATCA K CnyvasiM, Korga Hy>KHO MPOM3BECTU OTNaaKy nognporpaMmmel (Mnm
rpynnbl NoANporpamMMm), HaxoAsaLWencs BHyTpY NporpaMmmbl 1 "npuBa3aHHON” K pesynbTaTy paboThbl
npeaLwecTByoLen YacTn NnporpamMmbl.

Takas "npmBaska” MoXeT ObiTb, @ MOXET U He ObITb.

Ecnu Takas "npmBA3ka" ecTb, TO CM. Bbille, a €CNN €€ HET, TO MOXHO cpasy, 6e3 oTpaboTku
npeALecTByOLEN YacTn NporpamMMel, “Npbirath” Ha Ha4ano UCNOMHEHUS TON NOANPOrpamMMel,
paboTy KOTOPOW HYXXHO OTCNeanTb.

[Mpn 3TOM NpUMEHSAETCS TO, YTO A Ha3bIBalo "yrnoBKaMn”, 1 O KOTOPbIX S paccKkaxy nosgHee.

[ns yctaHoBkM paboyen ToUkM NporpaMmmbl Ha Ha4ano nporpammebl (Ha komaHgy goto Start ),
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ncnonb3yeTca KpanHasa npaBas KHOMNKa ykasaHHOW BbiLle rpynnbl MUKTOrpamMm.

£, YecTHO roBops, 4OMKHBIM 06pa30M He oLeHMn "rNyBUHHOro cMbIcna” Toro, YToO HapMCOBAHO Ha
3TOM KHOMKE, U No3ToMy A Byay ee Ha3biBaTb KHOMKOU c6poca npo2pamMmMbl Ha Ha4aslo.
LLlenkHnTe No aTom KHoMke (Unn HaxmuTe Knasuwy F6 knaesmatypbl. OHa ayonupyeT 3Ty KHOMKY).
Mocne aToro, Bel yBuauTe, 4TO CTPOKa C KOMaHAoM goto Start , koTopas "gucnouunpyeTcs” B KOHLUe
"Wwankn" nporpaMmmbl, BbIOENUTCS:

~ MPLAB IDE - C:\PROGRA-~1\MPLABMUL TIRMULTI.PJT Z »
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Mepexon B MM Start.

y | 2

Lin 25 Cal1 i3 WhH Mowiap [INS PICIBFE44  po:Ox00 wiled -~ zdo o Bk On Sim (4 M

O6pawato Bawwe BHMMaHMe Ha TO, YTO 3Ta BblAeNeHHas Komanaa 3aHMMaeT HyneBow aapec B
namaTy nporpamm, B 4em Bbl moxeTe yb6eantbcs, WeENKHYB No KHomke (nuktorpamme) ROM.
Mocne atoro, B okHe Program Memory Window , Bbl yBuguTe, 4T0 CTpOKa, C KOMaHgou goto Start,
TOXe Bblaenunach.

BosbmuTe 3TO Ha 3aMeTKy 1 3akponTe okHo Program Memory Window

Mpun HaxaTum Ha KHOMKy c6poca npozpamMmMbl Ha Ha4aso, Bl Bceraa 6ygete Habnogatb Takyto
e "KapTuHy".

BonbLle aTa KHonka HM4Yero "aenaTtb HE MOXET".

WTak, mbl "BCTanu" Ha Ha4ano nporpamMmmbl 1 Tenepb, B CUMyNsTope, ee HeobXo4MMO UCMOSNHUTD.
NcnonHuTb nporpamMmmy MOXHO MUIv B MOLLAroBOM, UM B aBTOMaTUYECKOM pexume (Ha BbIGop).

MowaroBbIf peXXMM UCNONMHEHUA NPOrpaMMbl MPUMEeHsIemcsi 8 mex ciy4asx, Ko2oa Hy)XHo
"KanumasnbHoO" pa3obpambcs ¢ nocredcmeusiMu 8bINMOJIHEHUST MeX U/lu UHbIX KOMaHO (unu
ecex KOoMaHO) eblbpaHHO20 "cekmopa obcmpena" (y4acmka npo2pamMmabi).
ABTOMaTUYECKUIA PEXUM UCTIOSNTHEHUS NPOrpaMMbl MPUMeHsiemcs OJisl 8bixo0a Ha Ha4yaJsio
amoeo "cekmopa", ¢ 6biIcMpPbIM, HO HEKOHMPOJTUPYEMbIM Pe3yJIbMamoM UCIMOJIHEeHUS 8CeX
npedwecmeyrouwux KOMaHO npoz2pamMmbi, a makKxe 0sisi ornpeodesieHUs1 8PEMEHHbIX
xapakmepucmuk npoepamMmbi (Npu nomoLn cekyHagomepa. O6 3ToOM - HUXE).

CnoBo "BbICTpOE" 03HAYaeT TO, YTO KOMaHAb! BbINOMHSTCA GbICTPO (CKOPOCTb X BbIMNOSTHEHNUS
onpegensietca bbicTpogencTanem Baluero komnbioTepa), HO NpU 3TOM, HEBO3MOXHO BU3YyarnbHO
oTCrneauTb TEKyLLUNE U3MEHEHUS COOEPXUMOro PErMCcTPOB U NOPSALOK UCMONMHEHUS KOMaHA.

OTn "gena genatoTcs” B NOWAroBOM pexmnme, He crella u OCHOBaTENbHO.

[ns Toro 4Tobbl 3a4aTh rpaHuLbl, B Npegenax KoTopbiX nporpaMmma nucnosHsietTcd B "aBTomare”
(oT yero 1 0O Yero?), HYXKHO Ha3Ha4YnTb Tak Ha3blBaeMble TOYKU OCTaHOBKMU.

To4YKOM OCTAHOBKM CYMTaETCs, NOMeYeHHas NporpaMMMUCTOM, CTPOKa TeKcTa nporpamMmel,
cofeprkaliaa KomaHgy, HassaHue nognporpaMmmel, MeTKy.

Kak Tonbko "geno goxoant" Ao UCNosTHEHMS KOMaHAbl MOMEYEHHON CTPOKM, aBTOMaTUYecKoe
UcnonHeHne nporpaMmmbl nNpekpaliaeTcs (0cTaHOBKA).

Teopus Teopmen, HO nydie NoGNuKe K NpakTuKe.

HayHy c nowaroBoro pexmma.

OpraH ynpaBrneHus - KHOIMKa nowia2o8020 UCIOJIHeHUS NMpo2paMMbl, C Hapuco8aHHbLIMU Ha
Hel cnedamu (TpeTbs crieBa) UnNu KHonka F7 knaBuaTtypbl.

WTak, nocne HaxaTusa Ha KHornky cbpoca, pabovas Tovka nporpaMmMbl YCTaHOBMMACh Ha Ha4arno
nporpammel (goto Start ).

OAavH pas WenkHUTe No KHOMKe nowa208020 UCIMOJIHEHUS Npo2paMMBbI.

B cooTBeTCTBMM C UCNOMHEHHOW KOMaHaom goto Start, npousonaeT nepexod Ha Hadvano MMM Start:
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LlenkHnte ewe pas.

Bbligenutca cTtpoka crnegytowen kKomaHabl 1 T.4.

A Tenepb nowlenkanTe no " cinedam” (MNy NOHaXMMaNTE KHOMKY F7 KnaBnaTypbl, YTO O4HO U TO Xe)
"oT gywmn".

Bbl yBUAMTE NOPAOOK UCMOMHEHUS NPOrpaMmbI.

Mo xony paboTbl, Bbl MOXeTe HAQoMro 3agyMaTtbCsi Hag "BCKPbIBLLMMUCS OBCTOSATENBCTBAMU" 1
HUKTO Bac nogroHaTb He BygeT. [lymanTte XoTb Lenbl AeHb.

B nto6on momeHT, Bbl MOXXeTe OCTaHOBUTL/MPOSOSKUTL UCMOMTHEHNE NPOrpamMMbl UNN HaXaTb Ha
KHONKy cOpoca 1n CHOBa HavaTb MoLlaroBoe UCMOSIHEHE NPOrpaMmbl.

XOTb CTO pa3 nogpsa. Bbl — "MNOMAHbLIN XO358WH N OUKTYyeTe CBOW YCIoBus".

Moka "BXUBUTECH B MEXaHM3M" MOLLAroBOro UCNONHEeHUs NporpamMmebl, a ¢ getansamMm Toro, 4To npu
aTom BygeT npomcxoauTb, pa3bepemcsa nosgHee.

B npouecce atoro "BxumeneHna” (nydwe "BxuBreHms”, Yyem "Bxusanums'"), y Bac, ectecTBeHHo,
BO3HWKHYT BOMpPOCHI, OTBETLI HA KOTOPbIE A NOoCTapatoch AaThb.

ABTOMaTUYeCKUH peXxum ncnosiHeHnA nporpamMmmbli

Mpexge Yyem paboTaTb B aBTOMaTUY4ECKOM pexume (B "aBToMmarte"), He0O6XOANMO Ha3HAYUTb TOUKY
(TOYKKN) OCTAaHOBKM.

Ecnn atoro He caenaTb, TO NporpaMmma 6yaeT UCNOSHATLCS "BEYHO" (CUMYNATOP "3aBUCHET", TO
eCTb, OCTaHOBKU He Byaer).

B npocreniwem cnyyae (B OCHOBHOM, Tak U AenaeTcsl), TOYKY OCTAHOBKM MOXHO Ha3Ha4nTb NpPsSIMO B
TEeKCTe nporpaMmbl (B TEKCTOBOM pedaKkTope).

[enaeTtca 370 Tak: WENKHUTE NPaBOW KHOMKOW MbILLKX NO CTPOKe noanporpammbl Pause 2,
Hanpumep, ¢ komaHgon decfsz Sec,F (MOXHO LLEMNKHYTbL MO CamMON KOMaHAE, MOXHO MO Ha3BaHULO
noanporpamMMbl, @ MOXHO U Mo NyCTOMY MeCTy, Kopo4e, B NtoboM MecTe BblIGpaHHON CTPOKM, 40
TOYKM C 3anATONn).

MosBUTCS OKHO CO CMMCKOM M3 YeTbIpeX No3uLmn:

"~" MPLAB IDE - C:\PROGRA-1\MPLABWMUL TRMULTI. O x
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@ c:\progra-1\mplab\multi\multi.asm

nop ; TODABKD '"zaKO
Pause_2 decfsz . Sec F $
goto Break Point(s) I
Trace Painkis) -
1 | Trigger Point(s) | ﬂ_"d
LnEa Col 19 73 Fun ko Here E:F'II:1 BFE4s  po:Ox00 vl

[anee, NeBO KHOMKOW MbILLIK, LLENKAETE NO CaMon BEPXHEN CTpoke B 3ToM cnucke (Break Paint(s)
— Ha3Ha4yeHne TOYKM OCTaHOBKM).
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Cnuncok "ncyesHeT", N BCe YTO HAXOAUTCA B 3TOM CTPOKE, BbIOENIUTCHA KPaCHbIM LIBETOM
("viHaMKaTop" TOYKM OCTAHOBKM).
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nop ; TOABKOD ‘"2ako
Pause_2 decfsz Sec,F P T ——

goto Pause_2 P
£l i .*fj
‘Ln 71 Col 30 © 73| WwWR Mo'whap INS PICIEFEB44  po0:00  wil

Bcé. Toyka ocTaHOBKM BbiCTaBneHa, 1 Bbl ¢ koMopToM MoXeTe ee HabntoaaTb B TEKCTE
nporpamMmbl.

C6pocbTe nporpaMmmy Ha Hadano (CM. BbILIE) U 4715 TOro, YToObl 3anNyCTUTb PEXUM
aBTOMAaTMYECKOro UCMOMHEHUsI NporpaMmbl (bepuTte Ha 3aMeTKy), LLENKHUTE NO KHOMKE C 3eSIeHbIM
cBeTohopoMm:

MPLAB IDE - C:\PROGRA~1\MPLABYMULTRMULTLPJT
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4 JanyCck "apToMaTa" 3
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3anyck "aBTomaTa" MOXHO NMPOM3BECTU, ECNKN HaXaTb Ha KHONKY F9 knaBmatypbl.

Ha Bpems oTpaboTku "aBTomaTa", camas HWXKHSAs CTpoka okHa MPLAB (B ee Havane ctouT Ln...)
OKpalumBaeTcH B uBer.

B paHHOM crniyyae, ucnonHeHme nporpaMmMbl NPOUCXOAUT Tak ObICTPO, YTO MOMEHT OKpaLLMBaHUS
MOXHO 1 He 3aMeTuTb (BbICTPO NPOMENbKHET). YUTuTe 3TO0.

Boobuie xe, ata nomnoca sBnseTcs, kak 6bl, tHAMKaTopoM paboyero npouecca
aBTOMaTUYECKOro UCMOSIHEHUS MPOrpaMMbl B CUMYMATOPE, U MO HEWN MOXHO CyauTb, "3aBucna” nm
nporpamma ( BblaeneHne gonro He CHUMAaEeTCsl) UK HeT.

B Hawewm cnyyae, "3aBucaHuns" HET, U NporpaMmma, B cumMynsaTope, byaet UCnosiHeHa ¢ ee Havana u
A0 HasHa4YeHHOW TOYKM OCTaHOBKM, YTO U HabnogaeTcs.

To ecTb, paboyas Touka nporpamMmbl OCTAaHOBUNACh HA paHee yKkazaHHOW KoMaHAae (Ha Touke
OCTaHOBKM).
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MoTpeHnpynTecs.
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Heckonbko pa3 copocbTe 1 3anycTute aBToMaTU4ECKOe UCNOSNTHEHME NPOrpaMmbl.
3auyem aTOT "aBTOMAT" HYXXEH? B yeM npenmyLiectsa?
Mpennonoxum, n3 BCen NporpaMmmbl, Ha JaHHOM dTane OoTnaakuM, Heob6xoanumMo NPoOM3BECTN OTNAAKY
nognporpaMmmel Pause 2.
Ecnu paboTa nponcxoauT B nowaroBoM pexume, To ansa toro 4tobel "gobpatbca” go MM Pause 2,
NpyAaeTCs MHOro pas LWErnkaTb No KHOMKe (MNn HaXnMaTtb Ha KraBuLly), 4YTO, COrflacuTecb CO MHOW,
He coBceM ygobHo. B "aBTomare", aTo genaetcsa ropasgo oeictpee. Bot Bam 1 oTBeT.
Ewe pa3 HanomMmuHato, 4To B "aBTOMaTe", NPOrpaMMmCT HE NMEET BO3MOXHOCTU KOHTPOSIMpOBaTh
COAEPKMMOE perncTpoB. ATK "gena" genarTcs Npy NowaroBOM UCMOSTHEHMM NPOrpaMmbl.
[anee, MOXHO KanuTanbHO "npockaHupoBaTh" paboTy N Pause 2 B NowWaroBomM pexuve.
Ecnn nocne atoro HeobxoaMmo nepentn k otnagke, Hanpumep, MM Pause_1, TO HYXXHO CHATb (MNK
He CHMMaTb, ECNN OHa NoTpebyeTcs B AanbHenweM) "cTapyo” TOUKY OCTaHOBKU U Ha3Ha4nUTb
"HoByt0".

CHATME TOYKN OCTAHOBKM.
B rmasHomM meHio MPLAB, wenkHuTe no cnosy Debug, a 3aTem, B BbinagatoLlemM cnmcke, no
ctpoke Clear All Points (CHATb BCe TOYKM OCTAHOBKM):

'~ MPLAB IDE - C:\PRﬂGRA—1\HPL#BWULTI\HULTI;P§]: x
File Project  Edit FICSTART Plus  Options Tools  Window  Help
n ’ 1
R R A
o ———- Simulatar Stimulus b Stk
[ ) OBHTL H
Center Debug Location
I Break Settings... Fz camoe,
I Trace Settings... 0 "3ak0
Pause 2 e
e S
Clear &l Painks, ..
( 0L HA H—
; 3636363636 36 36 I I HET =36 333636 I K
E THEA KD
: Clear Program Memary, ., Chrl+35hift+Fz _*J
1] Syskem Reset Chrishift+F3 &
Clear &l Qualifiers Pawwer-On-Reset, ., Ckrl+Shift+FS

MosiBMTCS OKHO C BONPOCOM: " Bbl delicmeumersibHO xomume ydasiumb eCce moYKuU
ocmaHoeku?"' llenkante no fa.

Mocne aToro, co Bcex TOYeK OCTAHOBOK CHUMAETCH BbleNeHne KpacHbIM LBEeTOM (ToYek
OCTaHOBOK HerT).

Ewe oamH cnocob ycTaHOBKM TOYEK OCTAHOBKM:

B rmasHomM meHio MPLAB, wénkHuTe no cnosy Debug, a 3aTtem no ctpoke Break Settinds .
OTtkpoeTcs okHO Break Point Settings

B cnncke aToro okHa, Bbl yBuauTe cogepxnmoe nepeoro cronbdua Tekcta nporpamMmmbl, C KOTOPOR
npoucxoaut paboTa.

OT1OT cnocob yCcTaHOBKM TOYEK OCTAHOBKU yA06EH TeM, YTO MOXXHO 3apaHee yKasaTb, Ha Kakon 13
nognporpaMm Unu MeTOK HYXXHO OCTaHOBUTLCH, a 3aTEM BKMOYaTb UMK BbIKMOYaTb T€ UNU UHbIE
TOYKM OCTAHOBKW MO CBOEMY YCMOTPEHMUIO.

Ho B aTOM cnyyae, B OTNMYME OT ONUCAHHOrO Bbllwe cnocoba, Henb3s BbICTaBUTb TOYKY OCTAHOBKM
Ha CTpOKe nporpamMMmbl, He cogepallen Ha3BaHWsa NoANpPorpaMmbl UMK METKW.

B okHe Break Point Settings , WWENKHWTE NO KHOMKE OKoLUKa Start .

Beinaget cnvcok. WenkHuTte, Hanpumep, no ctpoke Pause 1.

HasBaHue Pause_1 "yLino" B OKOLLKO.

To ke camoe npogenanTte u ¢ okowwkom End.

LLenkHnTe no kHonke Add .

B 6onbLliom cnucke okHa Break Point Settings  nosiBUTCA CTpoka C ranoyvkom.

Ecnun ranoyka yctaHoBneHa, TO TOYKa OCTAHOBKWU aKTMBHA, €CNU He YCTaHOBMEHa, TO NaccuBHa.
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BkntoyeHue 1 BbIKITHOYEHUE NPOUCXOAUT NPU LLEeNYKe o KBagpaTUKy ¢ raroykon.
Mpwn cHaTUM Tovek ocTtaHoBkM (Debug = Clear All Points ), cHUMaeTCs TONbKO ranoyka.
YTt0o6bI, MOCNE 3TOro, CHOBa YCTAHOBUTb TOYKY (TOYKM) OCTAHOBKU, HEOOXOANMO OTKPbITb OKHO
Break Point Settings (cM. Bbile) U YCTAHOBUTL B HEM rarioyky (rano4ku).
[nsa Toro 4Tobbl yaanuTb CTPOKY C TOMKOM OCTaHOBKM U3 6onbLIOro cnucka, Heobxoaumo ee
BblENUTL, a 3aTeM LEeNKHYTb Mo KHomnke Remove.
BonbLuon CNMCoK MOXET coepkaTb HECKONBLKO TOYEK OCTAaHOBOK (BMMOTb 0 CYMMapHOro
KonuyecTsa NOANPOrpaMm 1 MeTOK).
KHonka ¢ kpacHbIM ceemoghopom (unu knaeuwa F5 knasuatypbl. OHa ee oybnupyer)
Heobxoauma Ans py4YHOM OCTAHOBKM "aBToOMaTa", U COOTBETCTBEHHO, MOMb30BaTLCHA €M MOXHO
TONbLKO B "aBTomMare".
Ecnn nporpamma He paboTaeT Tak, Kak HY>XHO, "3aBMCHYB" BHYTPW Kakon-H1MOyab nognporpaMmmebl
( BblAENeHne Jorro He CHUMaEeTCsl), TO HECKONbKO pa3 OCTaHOBMB U 3anycTuB "aBTomart”,
MOXHO 4OCTaTOYHO TOYHO onpeaennTb, Ha KaKoM UMEHHO y4acTKe nporpaMmmbl NpOn3oLLo
"3aBucaHue".
Mpwn paboTe B "aBTOMaTe", €Cnmn TOYEK OCTAHOBOK HE HAa3HA4YeHo, TO B CMMynsTope "3aBUCHeT"
nobas nporpamma.
MoxeTe 3TO NPOBEPUTL HA NpaKTMKe, UCMONb3ys nporpammy Multi.asm .
PaboTtocnocobHas nporpamma (Unv nognporpaMmma) MOXeT "3aBUCHYTL" B CUMYNATOpeE, ecnv ee
UCMOMHEHNE 3aBUCUT OT KakuX-TO BHELLHMX (MO OTHOLUEHWIO K MUKPOKOHTPOMepy) CUrHarnos, a B
CUMYNATOpPE, 3TU CUrHanbl, NO X04y UCMOMHEHUA nporpaMmmbl (M1 NoanporpamMmel), He
CbIMUTUPOBAHDI.
Takoro poga umntaumna (MPLAB 1 3TO MOXET) - NpeaAMeT OTAENbHOro pasroBopa, a noka npocrto
NpPUMUTE CKasaHHOE K CBeJEeHMIO.

CekyHoowmep.

BcnomHuTe, Kak nogcuMThIBanNoch BpemMst oTpaboTKn 3agepkn B nporpamme Multi.asm .

C y4yeToM NpocTOoThl 3TOM NPOrpaMmsbl, NOAOGHbIE pacyeTbl, KOHEYHO XXe, MOXXHO MPOU3BECTU 1 Ha
Oymare.

A ecnn nognporpamma 3agepXkm MMeeT B CBOEM COCTaBe "MacCUBHbIE BPE3KU"?

B aTOoM cny4ae, MOXXHO MPOCTO "yTOHYTL" B rPOMO3KUX N CIIOXHbIX pacyeTax.

Tak kak MPLAB gns Toro u cosgaHa, 4tobbl obnerynTb TpyAa NporpaMmmMucTa, B CBOEM COCTaBe, OHa
MMeeT creumanbHyo YTUNUTy, KoTopas HasblBaeTcs "cekyHOooMepom".

B xoge ucnonHeHuns nporpaMmmbl B cuMmynsatope (B NtoboM pexmme), CeKyHAOMEpP CHUTAET He
TOMNbKO KONUYECTBO MALUMHHbLIX LUKITOB, HO U BPEMS.

B ntobon MOMeHT, nporpaMmMucT MOXeT COpOCUTb NOKa3aHWUsl CeEKyHOOMEepa Ha HOMb U HaYaTb
HOBbI OTCYET BPEMEHM.

[1ns BbI30Ba OKHa CeEKyHAOMEpPA, HYXXHO, B rmaBHOM MeHi0 MPLAB , WwénkHyTb no cnosy Window , a
3aTeMm, B BbinagaroLwweM crnmcke, no ctpoke Stopwatch .

OTkpoeTcs okHO Stopwatch . 3To 1 ecTb cekyHaomep:

File Project Edit Debug PICSTART Flus  Options  Tools  window  Help

Zero

| Cycles
i Time 0.00 ns

...... %
Close i Help | i
| jial
W

L 25 Cal 1 73 “WhH [Mo'rap INS IPICIGFE4S  pc:Ox00

et LEC TN ]

0x1

B Hem Bbl yBuanTE YyCTAaHOBNEHHYIO paHee 4acToTy KBapLa, KHomnky Zero (cbpoc cekyHaomepa Ha
HOMb) U KBagpaTuK ¢ Hagnuckto Clear On Reset , B KOTOPOM MOXHO NGO NoCTaBUTb, NMGO He
NOCTaBUTb rarnoyky.
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Ecnu ranoyka yctaHoBneHa, To nNpu nepexoae Ha Havano nporpammsbl (Cbpoce nporpammei),
cekyHOomep ByaeT aBToMaTuyeckn copacbiBaTbCs B HOfMb, @ €CMY He YCTaHOBMEHa, TO TAKOro
cbpoca He byger.

JIn4yHO y MeHs, oHa yCcTaHOBMEeHa, YTO coBeTyO 1 Bam.

C6pocbTe nporpammy Multi.asm Ha Havano.

Heckonbko pa3 nowénkanTe no KHoMke co cnegamu Hor (Unu noHaxkumauTe knasuwy F7), n Bel
yBUAUTE, YTO CEKYHOOMEP MOACHUTLIBAET KONMUYECTBO MALUUHHbBIX LMKIIOB UCNONTHEHUS NPOrpaMMbl
N NepeBoanT UX B MUKPOCEKYHAbI.

MpumeyaHne: 0603HaYEeHNE MUKPOCEKYHAbI BbIFNAANT Kak US NMOTOMY, YTO B @aHINIMNCKOM andasuTe
HeT OykBbl "MI0" (3Ta BykBa - rpeyeckas), a aHrnumnckasa bykea u Hambonee kK Hel 6nnska no
HanucaHuto.

CekyHgomep "Bce nocumMTaeT B fy4ylleM BMAE", C y4ETOM CaMbIX CIOXKHbIX "KyNbOMTOB", KOTOpbIE
"npoaeneiBaeT" paboyvas Touka nporpammbl.

B KOHEe4YHOM uTOore, OH BblAAacT TOYHbIN pe3ynbTaT noacveTa BpeMeHU UCTONHEHUA KOMaHg Ha TOM
yyacTke nporpammbl, Ha kKoTopoM Bbl paboTaeTe.

MpakTnyeckuin BbIBOA M3 3TOMO CrEAyHOLMI: eCnn NporpaMmMmncTy Heobxoaumo nogobpatb
3Ha4YeHMe KOHCTaHTbl (KOHCTaHT) ANnsa (bopMMpoBaHMA Kakoro-To KannbpoBaHHOro MHTepBana
BPEMEHM, TO eMY BOBCE He 06A3aTenbHO CKpynyne3Ho noacyntbiBate Ha Gymare KOnNmM4ecTso
MaLUWHHbIX LMKIOB UCMOMHEHNSI KOMaHA, a JOCTaTOYHO "rpybon NpuKngKn®.

"[JoBOAKa 4O HOPMbI" NPON3BOAUTCA NyTEM U3MEHEHMS, B HEOOMNbLUMX Npeaenax, 3Ha4yeHus
KOHCTaHTbI (KOHCTaHT), @ ecrnn 3TOro He JOCTaTOMHO, TO U YCTAHOBKOW TOMO UIIM MHOTO KONMyecTBa
NOPoOB, C NOCTOSIHHLIM KOHTPOSEM Pe3yrbTaToB 3TUX U3MEHEHUI MO CEKYHOOMEpPY, OO0 NONyvyeHus
HY>XHOro pesynbTtara.

Cam no cebe, 3TOT NpoLECC AOBOSIBLHO-TAKM HE CNOXEH (HY>XXHO TONbKO “"pyKy HabuTb").

Takum HeMyapéHbIM 06pa3oM, MOXXHO, C MUHUMAarbHbIMW TpyAo3aTpaTaMmun, OTCTPOUTL BPEMEHHbIE
XapaKTepuUCTUKM JaXe OYeHb "HaBOpoYeHHbIX" nporpamMm.

Ecnu numeetcsa "yyxaa" nporpamma n Bam Heo6xo4MMO BHECTN CBOM KOPPEKTUBLI B €€ BPEMEHHbIE
XapaKTePUCTUKK, TO 3TO TOXe AenaeTcs npuv NoMoLLn cekyHaomepa.

W 1.0. Bapuauun mHoro.

EcTtectBeHHO, 4YTO B Takux cnyyasx, 6e3 "aBTomaTa" He 06ONTUC.

Ha npakTtuke, pesynbTaT NnpuMeHeHns Takoro metoga npob n owmnbok (C ncnonb3oBaHMEM
cekyHOoMepa), YacTo okasblBaeTcs ropa3fo bornee apPEKTUBHBIM, YHEM TOYHbIE BbIYMCIEHUS HA
Oymare, Ho "cbpacbiBaTb UX CO CHETOB" HE HYXHO.

B nageane, Hy>xeH KOMMMEKCHbIM noaxon.

"CamMoyuuTenb no nporpaMmmupoBaHuto PIC KOHTpPONNepoB ANA HauyMHaloWwmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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6. Yto ganbwe?

To, uto Bbl y3Hanu (a 9 Hagetocb, 4YTO U yCBOWUNK), M3ydas npeabiayLine pasgensl, eCTb OCHOBa
"NPOXMUTOYHOro MUHMMYMa" nporpammmncTa MNKos, Heobxogmnmasa aonsa Toro, YTobbl UMETb
nepBUYHOE NPeACcTaBneHne o0 ToM, "C Kakoro 6oka NOAOMTU K 3TOM KOPOBE U 3a YTO ee AepraTb,
yTOObI OHa Aana MOJIOKO".

B cooTBeTCTBMM C paHee chOopMYyNUPOBAHHON TaKTUKOW 0ByYeHus, s "ocTaBun 3a ckobkamu'" To,
6e3 yero, Ha nNepBbIX NOpax, MOXXHO OBONTUCH.

B panbHeriwem ato GyaeTt HaBepCcTaHo.

Ecnu Bbl xopoLlo noTpyannnck, To K HacTosLweMy BpeMeHu, y Bac gomkHa cnoxutscs bonee -
MeHee LieNnocTHas KapTuHa npegmeTta oby4veHms. XoTs Obl B obLiem Buae.

B HacToswee Bpemsi, Baww 3HaHuns B obnactu nporpammumpoBanus NKos, BepHee Bcero,
TEXHOMNOMNYHbI M NPeacTaBnsAT cobor Habop AOCTAaTOYHO pPa30bLLEHHbIX CBEOEHUN.

OTO BMNOSIHE €CTECTBEHHO N HOPMaribHO.

Mosgpasnsato Bac ¢ npeogoneHmemM camon HyAHOW U He CITMLLKOM MHTEePECHOM YacTu paboThl
(ecTecTBeHHO, Npu yCNoBuK, YTO Bbl XOpOLLO NOTPYAUMUCS).

Ha gaHHbI MOMEHT, MeeTCs BCe Heobxoanmoe ans nepexona K "nnoTHon" paboTe ¢ TekcTamm
nporpamMmm, ycneLHoe 3aBepLueHne kotopon byaget cnocobcTBoBaTh "npeBpaLLeHmto”
pa300LeHHOro B eauHoe Leroe.

B 9TOM OTHOLLIEHUN, HAYETO NyYLlero, Yem NpUMep No3TanHoOM pas3paboTKkM KOHKPETHOro
ycTponcTtea Ha NKe, He cyliecTByeT.

B koHe4HOM uTore, 4, Ha Balumx rnasax, noaTanHo "pasnoXxy Ha Monekysbl" BeCb rnpolecc
KOHCTPYMPOBaHNA JOCTATOYHO CIOXHOMO N “"Cepbe3Horo" yCTponcTaa.

Mpuyem, aTo ByaeT caenaHo HecTaHA4APTHO.

O6bI4YHO, KOHCTPYKTOPbI MYONUKYIOT KOHEYHbIN, "OTNAaKMPOBaHHBLIN" pe3ynbTaT CBOEro Tpyaa, HO Npu
3TOM TepseTcs MHPOopMaLng O "KyXHe" KOHCTPyUpoBaHUS.

A BeAb MMEHHO 3TO U eCTb CaMoe BaXHoe B npoLecce KOHCTpyupoBaHus!!!

Mano Toro, A co3HaTenbHO yCcroxHsto (ons cebs) sagavy.

A MMeHHO, yCTponcTBO ByaeT co3gaHo Ha 6ase JOCTAaTOYHO CMOXHOro, COBPEMEHHOTO,
3NEKTPOHHOro KOMMOHEHTA, NPUHLMN paboTbl KOTOPOro M3Ha4YanbHO HE N3BECTEH.

MpoLue roBops, S NO3TaNHO U C AeTanbHbIM 0O bSICHEHNEM BCEX "TENOABWKEHUI", MOCTapaloCh
npoBecTn Bac no Bcen "Lenoyke”, 0T BO3HUKHOBEHUS UOEN N 0 ee NPaKTUYeCcKon peannsaunn.
MopobHoro poga MHopMaUns SBMSETCS UCKNIOYUTENBHOM PEAKOCTBIO MO TOW NPUYNHE, YTO
CYLLIECTBYIOT BECbMa 3HaUYUTENbHbIE TPYOHOCTU, CBA3AHHbIE C €€ "U3BreYeHneM 13 rinyouH"
CO3HaHWS U NOACO3HaHWS, 1 ¢ "ygoboBapnMbIM NEPEHOCOM 3TOM MHpOpMaumm Ha Gymary".

Tem He MeHee, Ha CBOW CTpax M PUCK, A NpoAenato aTy paboTy B Hagexae Ha TO, YTO "MoMn
CKOPOHbIV TPYA" peanbHO NOMOXET NoAAM, ANS KOTOPbIX KOHCTPYMPOBaHME 3MEeKTPOHHbIX
YCTPOWNCTB ABNsSieTcs MMBo NBMMbIM 3aHATUEM, JIMOO XN3HEHHOBAXHOW HEOOXOOMMOCTbIO, NGO K
TEM, U Opyrnm.

Mpwn BLIGOPE "NpegMeToB 00bACHEHMS", Nepeso MHOW BCTana CrnoXHasa 3agada: kakum obpasom
caenartb Tak, YTobbl "yroguTb" Kak MOXHO B6oMnbLUeMY KONMYECTBY Nogen?

Beab anekTpoHuka MHoroobpasHa: O4HOMY HY)XXHO OAHO, a ApYromMy Apyroe, 1 onnucaTb BCE U BCS
HEBO3MOXHO NO onpeaerieHuto.

A UCXOXy 13 TOro, YTO CyLLEeCTBYIOT YCTPONCTBA, KOTOpble COBMeELLaloT B cebe pasHoobpasHble
6a3oBble PyHKUMMK, N €CNM HA NPUMEpPE OL4HOMO 13 Takmx yCTPONCTB, NOAPOOHO OOBACHUTL, Kak 3TH
6a3oBble PyHKUMM peanuaytoTCcsa Ha NpakTuKe, TO B NpOLlecce KOHCTPYMPOBaHWS, Takoro poaa
3HaHWA MOryT BbITb MCMOMb30BaHbI ANS peLleHns WrpoYanLlero knacca 3agau.

B kauecTBe Takoro ycTponcTtea s Bblbpan 3-x gManas3oHHbIN YacToToMep ¢ yHKUMEN undpoBon
LUKankbl.

MoxeT ObITb, KOro-10 U3 Bac 1 He yCTpouT Takon BbIGOp, HO CyTb NpeanaraemMoro COCToUMT COBCEM
He B 3TOM KOHKPETHOM Bblbope (MOXXHO BbIOpaTh M 4TO-TO APYroe), a B TOM, YTO NO XOo4y
o6bsicHeHWI, ByayT bopMynMpoBaTbCs 06LLME NPUHLMMBI OpraHn3anmMmn Tex Unn UHbix npoueayp, ¢
JarnbHenWnm nx "pasnoxeHnem Ha Monekynbl”.

Bce 310 GyaeT "npmBasaHo” K nocnegoBaTeribHOMY Y NTOMMYECKN MOTUBUPOBAHHOMY OO BbSCHEHUIO
paboTbl KOHKPETHOrO YCTPOMCTBA, KOTOPOE, B KOHEYHOM UTOre, Bbl camMoCTOATENBHO CMOXeTe
N3roToBUTb.

Ha mon B3rnsag, aTo cambiin 3 EKTUBHBIA CNOCO6 JOCTUKEHUS NMOCTABNEHHON LEnu.

"Bbesq" B KOHCTpPyMpOBaHUE YCTPOUCTB Ha M/KOHTponepax npeacraBnseT cobon HenpepbiBHYHO
LenoYKy nocregoBaTenbHbIX AENCTBUNA, pa3pbliBaTb KOTOPYIO HE pekoMeHayeTca (nonyyuTe
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"lWTpadHble Kpyrn“, kak B GuaTtnoHe).

MoxxeTe aTO paccmaTpuBaTb Kak MO Npu3bIB K Ballemy 34paBOMbICIINIO U NparMaTusmy.

"le3Tb Ha OBepecT” 6e3 cneynanbHON NoAroToBkM ("Npbiratb Yepes ABe CTyneHbkM'") He cTOuT, Tak
KaK HMYero XopoLlero U3 aToro He BbINAeT.

CHa4vana Hy>XHO nony4nThb "6a3oBble” 3HaHWS U HaBbIKW, @ TOMbKO NOCHe 3TOro "BbIXOAUTL Ha
"OXOTYy B CTpaHy HenyraHblx 38epen”, a To Bedb "3adepyT Kak nuTb gatb" ("3Bepn” Tam cepbesHble 1
coBceM 6e3 4yBCTBa COCTpagaHusa 1 tomopa).

lMoHUMato, 4TO 3TO U TPYAHO, M XITOMNOTHO, U TEPNEHNA HYXXeH "Lenbli BaroH", HO 9TO U eCTb CaMblit
KOPOTKUN 1 3P EKTUBHBIN MYTb.

Bonee appekTMBHOrO BapmaHTa "Bbesfa” NpocTo He cyulecTByeT (Bbl Yk NoBepbTe YENOBEKY,
KoToporo cobctBeHHas 6eCTONKOBOCTbL MHOrOKpaTHO "Boamna Hocom no 6aTapee").

Hagetock, 4to 51 Bac y6eaunn.

Tak yTo, faBanTe co3gasaTb "6asy".

HauynHaem "Brpbi3aTbca” B TO, YTO UMEEM.

[nsa Havana, 5 06bsAcH0 Bam geTanu npouecca KOHCTPYMPOBaHUSA Kakoro-HnMbyab NpocToro
yCTpoOnCTBa.

Ecnu Bbl agymaeTe, 4to ganee nocnegyeT 4To-TO TMNa "cBepreHusa 3yba”, To Bel owumnbaetech u
OyneTte NPUATHO YAMBIIEHbI TEM, YTO pPeYb NONAET HE O "CTPALLHOM U Y>KacHOM".

3 nuyHoro onbiTa:

Mpwn "Bbe3ge" B M/NPOLECCOPHYI0 TEXHUKY, HA MOWN B3rNsag, CyLEeCTBYET Hekad, 4OCTaTOYHO YeTKas,
"rpaHuua"” (Cy>xy No CBOUM OLLYLLIEHUSIM).

[o Hee - "kawa B Mo3rax, Wwun3odpeHus, Gutbe ronoBon o0 CTEHY" 1 NpoYMe ragocTu.

Mocne Hee > 4TO-TO TUNA "NpocBeTneHns”/"HMpBaHbl” ("BCE CTaHOBUTCS Ha cBOM MecTa").

B TOoM cMmbicne, YTO NpomcxoguT "dyaecHbii Bbesq'" B "rnobanbHyro” cTpaTermio KOHCTPYUpOBaHMUS
YCTPOWCTB Ha M/KOHTpoOnnepax: YenoBek HauyMHaeT NOHUMAaTb UCTUHHBIN CMbICI U NpegHa3HavYeHne
TOro, YTO paHbLUe ObIIIo "TeMHbLIM NecoM”, n caMoe rmaBHoe, NpuobpeTaeT cnocobHOCTL CBOGOAHO
MaHUMynupoBaTtb 3TUM "opyXMeM" B CBOUX Liendx.

OcrtanbHoe (TakTuka), Kak rOBOPUTCS, OEN0 HAaXKUBHOE.

Bce 3T0 MOXHO OTHECTY K "npoaenkam” NoAco3HaHUs, HO Bedb "3Tn Npodesiku Ha ronomMm MecTte He
poxgarTca n ¢ Heba He nagatoT'.

UTtoObl Nno4Cco3HaHME NPEenoAHECTIO YENTOBEKY TaKOM MPUSITHLIN "COprpur3", HY>XKHO XOPOLLIEHLKO
nopaboTtaTb CO CBOMM CO3HAHUEM, N HE MPUMUTUBHO, KaK OTSIMYHMK, KOTOPOMY HY>XHO 3apaboTaTb
NATEPKM ANSA NonyyeHUsa 30N10TON Medanu, a XXMBSA 3TUM 3aHATUEM.

JInyHo y MeHs, KpuTepuii "BKNIOYEHNS" NOACO3HAHNA TaKOW: eCnu cHUTCA paboTa Hag nporpamMmMon
(He BaXXHO Kakas, NyCTb JaXe camasl MOMOTCKast), 3Ha4YuUT BCe B NOJSTHOM MOpPsAKe.

Y pasHbix nogen no-pasHoMy, HO Tak UK UHa4ve, TO YTO A Ha3Ban "rpaHuuen”, peansHo
CylLlecTBYeT.

Kenato Bam ee "nepentun’.

"CamoyuuTenb no nporpaMmmupoBaHuto PIC KOHTPONNepPoB ANA HauyMHaloWwmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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7. MNpumep co3gaHnsa nporpammbl (Ha4varno).

OOLme nonoxeHusa
Mopsizok pa3paboTkM YCTPONCTB HA MUKPOKOHTPOIIIEpax CreayroLunn:
Mpeanonoxum, 4To BO3HWKNA naes co3gaHnsa yCTpoMCcTBa Ha MUKPOKOHTPOINepe, KoTopas
"ynmpaeTcs" B co3gaHne nporpaMmmel, obecneymnsaroLLen peannaasmio 3aMmbicna KOHCTpPyKTopa.
lMpozpamma co3zdaemcsi He cama Onsi cebsi, a Nod KOHKpemHoe ycmpolicmeo.
Llenb nporpammel - o6ecneyeHnst "HopmanbHOro" (B COOTBETCTBUN C 3aAyMaHHbIM)
PYHKLMOHMPOBAHUS 3TOr0 YCTPONCTBA.
3HaunTenbHasa YacTb ANEKTPOHHOW HAYNHKM 3aQyMaHHOro yCTponcTBa (KpOMe BHELLHUX, MO
OTHOLLEHUIO K MUKPOKOHTPOSSEPY, YCTPONCTB) HAXOAMTCA BHYTPY MUKPOKOHTpoOsnepa.
B cooTBeTCTBUM C NOrnkon (anroputMom) paboTbl NporpaMmmebl, 3agaHHOM NPOrPaMMUCTOM,
nporpaMmma oopMmpyeT COCTaB 3TOWN ANEKTPOHHOW HAYUHKM (4TO-TO BKMOYAET, YTO-TO BbIKMNOYaET)
n obecneynBaeT normyeckoe B3aMMOAeNCTBME ee COCTaBHbIX YacTewn.
Cneumnduka KOHCTPYMPOBaHUSA YCTPONCTB Ha MUKPOKOHTPOSIepax 3akmnoyaeTca B TOM, YTO B
GOonbLIMHCTBE CnyyaeB, Hanu4msi oTpaboTaHHON 60K - CXxeMbl NPOrpaMmbl OKa3biBaeTCs
OOCTaTOYHbIM 4S5 CO34aHMA ero NOSTHOW NPUHLMNMANbHOM CXEMbI UM TOW YacTy NPUHLMINANLHON
CXeMbl, KOTOpasi BKMoYaeT B cebs MUKPOKOHTPONNep.
1 B camom gene, ecnu ocyllecTBreHa "xecTtkasa npmeaska” BHELWHUX (MO OTHOLLEHMIO K
MUWKPOKOHTpOMepy) Lenen n ycTpomcTB K KOHKPETHLIM BbIBOAAM MUKPOKOHTposepa (pyHKunm
BbIBOAOB onpeneneHbl), TUMbl BHELIHUX Lienen 1 YCTPONCTB onpegerneHsl U "npuesidaHbl” K pabovmm
YPOBHSAM HanpsiKeHWst Ha BbIBOAAaX MUKPOKOHTPOMepa, TO OH npeacTasnseT cobon 6a3oBbIn
610K ¢ "4eTko" onpegeneHHbIM1 PYHKLUUAMMN, K BbIBOAAM KOTOPOro NOAKMYaoTCA BXOAbI
(ynpaBneHue BHELLHMMUN YCTPOMCTBaMn) 1 Bbixoabl (ynpasneHne 6a30oBbiM Gr10KOM) BHELLUHUX
YCTPOWCTB.
B npouecce "pnoBeneHusa annapatypbl 4O YMa", Npy HEU3MEHHbIX PyHKLMAX 6GasoBoro 6roka,
BHELUHME YCTPOMCTBA MOTYT BUOAOU3IMEHSATLCH, 3aMEHATBLCS Ha aHanormyHble u T.4.
MmeHHOo K Takoro poaa onpeaeneHHOCTU U HYXXHO CTPEMUTLCS NPU KOHCTPYMPOBAaHUKM YCTPONCTB Ha
MUKPOKOHTpONIepax.
EcTtectBeHHO, 4TO B Npouecce paboTbl, MOryT MPOU3BOANUTLCA KOPPEKTUPOBKU/M3MEHEHNS
(Hanpumep, nepeHasHayeHe PYHKUNA BbIBOAOB NOPTOB, U3MEHEHME JTIOTUKN YyNpaBrneHns
BHELUHVMW YCTPOMCTBaMU U T.4.).
Mpouecc cosgaHna "aneKTPOHHOM HAaYMHKN" YCTPONCTBA MOXHO pa3feniTb Ha ABa aTana, KoTopble
XapakTepmayTcsa cnosamu "rpybo” 1 "TouHo" (N0 aHanorum co ctpaTernen n TakTUKon).
"pybbIn" aTan BknoyaeT B cebsa cosgaHne Brnok-cxemMbl YCTPOMNCTBA, B KOTOPOM “"LLEHTPOM
BCceneHHon" aBnsieTca 6a3oBbIv 610K HA MUKPOKOHTPOMNEpE.
Brnok-cxema ycTponcTBa COCTOMT M3 BrOK-CXeMbl Nporpammbl (OCHOBHasd "macca™) u "KBagpaTukos"
(ycrnoBHO), 0603Ha4aloLWMX BHELLHME YCTPONCTBA.
Ha aTtom aTtane paboTbl, HY>XKHO SICHO 1 YeTKO NpeacTaBnAaATb cebe PyHKUMM, BbINOSTHAEMbIE TON NN
WHOWN COCTaBHOM YacTbio BOK - CXEMbI, @ TaKKe N NOPSIAOK X B3aMMOLENCTBMS.
Hanpumep, ecnu B 61nok - cxeMy nporpammMbl BBEAEH CHETUYUK, TO KAK MUHUMYM, HEOBXOAMMO 3HaTb
npaBuUIibHbIN OTBET Ha BONPOC: "3a4eM OH BOOOLLE HYXXEH U KakoBbl ero oyHKLMKN B "00Len
KapTuHe" ycTpowncTea'?
Ecnun 6e3 Hero 060NTUCL HEMb3S, TO B KOHTEKCTE 3a0YMKMU, HY>XHO ONpeaennTbCs C ero
napameTpamu (BpeMsi U HanpasneHue cyeTa, akTUBHbIN OPOHT U T.4.).
OT10 noTpebyeTcsa Npu cCOCTaBNEHUN MPOrpamMmbl.
EcTtecTBEHHO, 4TO HEOHXOANMO 3HATb NPMHLUMMBLI PaboThbl YCTPOUCTB LIMPPOBOM TEXHWNKM (2 HaCcTo U
aHanoroeown), a nHave byget "éxuk B TymaHe".
Mo aTon NpuymnHe, "CTaBKknN" HAaYMHAKOLLNX NPOrPaMMUCTOB, UMEHOLLMX ONbIT NPpakTU4eckon paboThl B
obnacTtu uMdpPOBON N aHANOroBOM TEXHUKM, Bbille "CTaBOK" HauYMHAKOLNX NPOrPaMMUCTOB,
KOTOpble 3TOro OnbITa He UMEIDT, XOTS, B KOHEYHOM UTOore, pesynbTaT paboTbl 3aBUCUT OT
Tpygonobus un "ynéptoctun”.
Mocne Toro, Kak onpeaeneHbl 3NeMeHTbl 610K - CXeMbl NPOrpaMmbl U NOPSIAOK UX B3aMMOAENCTBMS,
onpeaensaTcs MYHKLUN BbIBOAOB MUKPOKOHTpOMepa.
To ecTb, B COOTBETCTBUN C PYHKLUMOHANMNBHBLIM NpeAHa3HavYeHneM BbIBOOOB M/KOHTpoNepa,
onpenenseTca NOPsAoK NOAKMYEHUS, K HUM, BXOLAOB U BbIXOL4OB BHELLHUX YCTPOWCTB.
B panbHenwem, Npy cocTaBneHnn nporpaMmmbl, 3TOT NOPSAOK NOAKIYEHUS ByaeT onpeaensaTb
coaepXxaHue KoMaHa, NponsBoAALLNX OeNCTBUS C AaHHBIMU, NOCTYNAWMMM B MUKPOKOHTPOMNEp
OT BHELLHUX YCTPOUCTB, N C AaHHLIMU, KOTOPblE POPMUPYIOTCA MUKPOKOHTPONIIEPOM A1
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ynpaBneHnsa BHELUHUMU YCTPONCTBaMMU.

Mocne aToro, cHavana, cocTaBnsieTcsa npMHUMnuanbHas cxema 6asoBoro 6roka (pucyertcs
M/KOHTpOINep), a NOTOM, K BbIBOAAM MUKPOKOHTPONsiepa, onpeaeneHHbIM paHee, "nogknoyvatrca”
BXOAbl UMW BbIXOAbl BHELUHUX YCTPONCTB.

Ecnn KOHCTPYKTOp eLle He onpeaenurica ¢ NPUHUUNuansHbIMU CXemMamMy BHELLHUX YCTPOWMCTB, TO UX
MOXHO n306pasnTb B BUAE "KBagpaTukos".

Ecnn KOHCTpYKTOp 3apaHee onpeaenurica ¢ NpUHUUNuanbHbIMU CXeMaMy BHELLHUX YCTPOWUCTB, TO
MOXHO COCTaBUTb MOJIHYH, NPUHLMMMANbHYO CXeMy pa3pabaTbiBaemMoro yCTponcTea u "npmeasaTb”
nporpamMmmy K cneumdguke paboTbl BHELLHNX YCTPONCTB.

BTopon BapmaHT, Ha Mo B3rnag, 6onee npeanodTMTeNeH, Tak Kak OH npeanonaraeT n3HavarnbHyo
NPOAYMaHHOCTb KOHCTPYKLMKM YCTPONCTBA U COOTBETCTBEHHO, MEHbLLEE KONMNYECTBO
HenpeaBuaeHHbIX "CIOprpPM30B”, XOTA U NEPBbIA BapUaHT He NNoX, 0COBEHHO AN1s1 NPOrpaMMUCTOB C
OnbITOM paboTbl.

Ha atom, "rpy6bin" aTan paboTbl 3aKaHYMBAETCS U HAYMHAETCH "TOYHbIN".

WNTtak, npuHumMn paboTbl yCTponUCcTBa (CTpaTernsi), B OCHOBHOM, NPO4YMaH U NMOHATEH.
MpuHUMNMansHas cxema B Hann4yuu.

Tenepb MOXHO Ha4YMHATL COCTaBNeHue NporpamMmbl.

o aToro npegnonaranock, 4To 6a3oBbin 6110k paboTaeT "naeanbHo" (6e3 owmnboK).

Tenepb HYXXHO, MporpamMmMHbIMKU 1 annapaTHbiMu cpeacTeamm MNMAKa, obecneunTsb 3TO Ha NpakTuKe.
PaboTta no cocTtaBneHno NporpaMmmbl HAYNMHAETCS C "Lankun” nporpammbl, B KOTOPOMW HYXXHO
"nponucatb” BCe perncTpbl cneynansHoro 1 obLiero HasHayeHus, KoTopble npegnonaraeTcs
ncnonb3oBaTb B NporpamMmme.

Ecnn Bbl yTo-T0O 3abyaeTe "nponucatb”, a 3T0 "4TO-TO" 3a4encTBYyeTCA B paboyen yactm
nporpamMmmel, TO HMYero ctpawHoro, MPLAB Bam 06 aTom o643aTenbHO HanoOMHUT.

Mo xofgy cosgaHmsa nporpamMbl, 4acTo NosiBNSETCA HEOBXOANUMOCTb "NPONUCKN" ONOSTHUTENBbHbIX
perncTpos.

Mpo6nem B aToM HUKakmx HeT. OHK "nponncbiBalOTCA" Tak Xe, Kak 1 paHee "NponuncaHHbie"
PerncTpbl U TyT Xe "BBOAATCS B 6on'".

OcHoBHbIe "CpaeHUs ¢ HeNOCAYLUHBIMWU HYNSIMWU 1 eAUHULAMK pa3BepHyTcd” B paboyen YacTtu
nporpamMmei.

3pecb OyayT "cTpenatb nywkun, 6ute 6apabaHbl, CBUCTETb NYNM U NIUTLCA KPOBb".

>Kenato Bam okasatbca nobegutenem B 9TOM "cpaeHnn" n ucnbeltaTb pagocTb nobenbl Hag camum
cobon.

O6bl4HO, paboyas YacTb NporpaMmbl HAYMHAETCH C NOArOTOBUTESIbHbLIX Onepauun.

W B camom gene, npuHuunuanbHaa cxema yCTpoMCTBa B HanmM4ymMmn, a 3HaunT MOXXHO OCYLLECTBUTL
"NpMBA3KY" NporpaMmmbl K BHELLHUM Liensm 1 yCTponcTBaMm.

Hanpumep, ecnu k BbiBogy RBO nopTa B nogkrntoveH ceeTtoamnos, a K Beisogy RA4 nopta A
NOAKITHOYEH BbIX04, Hanpumep, opMmnpoBaTenst MMNySbCOB, TO B Havane nporpammsl (B M1 Start),
BbiBO4 RBO Heobxoanmo nepekniovnTb Ha paboTy “"Ha Bbixo4", a BbiBOA4 RA4 nepekntounTb Ha
paboTy "Ha Bxoa".

Takum obpa3om, peyb naeTt 0 HadanbHON "HacTPoNKe" BUTOB KaKUX-TO U3 PErMCTPOB CNeLmnanbHOro
HasHayeHus (B JaHHOM criyydae, TrisA un TrisB).

OueHb YacTo TpebyeTcst COPOCUTL B HOMb COOEPKMMOE KaKMX-TO U3 PEMMCTPOB 00LLEero
Ha3Ha4eHus (NOAroTOBUTL MX K 3aNOSTHEHUIO AaHHbBIMN).

Nnun ewe 4yto-HMOyab. 3aBUCUT OT KOHKPETHOW NporpamMmmbl.

Uem cnoxHee nporpamma, TeM "MaccmBHee" NoAroToBUTENbHbIE onepaLumn.

A BOT nocrne noaroToBUTENbHbIX onepauun, Ha4nHaeTca To, YTO ONUCaThb, NPAMO CKaxy,
CNOXHOBATO.

[a n kak MOXXHO onucaTb BCe geTanu Urpbl, HanpuMep, B LWaxmarbl?

B03MOXHbIX KOMOGMHaLNI — MUNIMOHBI. XKU3HWN HE XBaTwT.

Tema - Heucuyepnaemasi.

[nsa nogen TBOPYECKMX N NLLYLLMX > HacToawmui "KnoHgank", rae MoXKHO pa3BepHYTbCS "BO BCHO
LWMpb" 1 N0 MaKCUMYyMy pearnM3oBaTb CBOW TBOPYECKUW NOTeHuuarn.

EcTtecTBEHHO, 4YTO CBOIO 3aauvy s BUXKY HE B TOM, YTOObI "nepenonayneatb” BCE MHOroobpasue
Pas3nMyHbIX PELLUEHN, @ B TOM, YTOObI MOMOYb BaM npnobLumTbCa K 3TOMy O4E€Hb NEPCNEKTUBHOMY
N yBriekaTeNlbHOMY 3aHSTHIO, @ 3a04HO 1 NOoMoYb Bam cTaTbh "Kn3HECNOCOOHbLIM OpraHn3mMom”,
CKITOHHbIM K CaMOCTOSITENTbHOMY pa3BUTUO (CaMoobpa3oBaHuIo).

Ecnu Gb1Tb 06BbEKTUBHBLIM, TO 3arofIOBOK 3TOr0 pasfena He B NOSIHOM Mepe oTpaXkaeT CyTb TOro,
4yeMm Mbl Bygem fanee 3aHMMaTbCs.
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Heobxoanmo yTouHuTb: Mbl Byaem 3aHumatbess KOHCTPYUPOBaAHMEM yctponcTs Ha MKax.
[na Toro 4ToObl 3TO cAenatb, HYXXeH "CMMBMO3" SNEKTPOHLLMKA 1 NporpaMmmMucTa.

"OgHOBOKOCTL" TMMa "UNK ANEKTPOHLLMK, Ui NPOrpaMMUCT" HU K YEMY XOPOLLEMY HE NpuBeaeT
(mawwnHa 6e3 konec unu koneca 6e3 MaLluHbI).

YyTtute ato.

Tak kak "CamoyumTenb..." paccymTaH, B NepBylo ovdepedb, Ha HauMHaKLWKNX, TO YCTPONCTRA,
nporpaMmbl NoA HUX UNKU pparMeHTbl NporpamMm, n3HayansHo, 6yayT NPOCTbIMMU.

B panbHenwem, nx cnoXxHocTb 6yaeT NocTeneHHo HapacTaTb.

Bce hannbl TEKCTOB NporpaMmm unum ux JYacten, byayt umeTb pacumpeHune .ASM 1 nx MoxHo byaet
OTKpbITL B MPLAB .

MogpobHoe onncaHme npolecca KOHCTpynpoBaHua yctponctea Ha PIC16F84A.

MpumeyaHue: Bce, YTO ByAeT ONUCLIBaTLCA HKE, ANs1 MEHS Y>Ke NPOMAEHHbIA 3Tan 1 "nornyeckue
Lenoykn” s, ectecTBeHHO, Byay BoccTaHaBNMBaThb MO NAMATH.
MocTapatock aTO caenatb B ygobHoW ansa Bocnpudatus dopme.
MprMepsbl B3ATbl U3 peanbHOM XU3HU (Moen).
OnucbiBaeMble HUXe yCTPoncTBa, paboTOCNOCOOHbI, BbIMOHAOT CBOM (DYHKLMN 1 NPOBEPEHDbI B
paborTe.

Mpumep
B 6onblunHCTBE cny4aes (HO He BCceraa), BCe HaYMHAETCs C TOro, YTO BO3HUKAET HeKas
HeobXxoaNMOCTb.
B cBoe Bpems, s paboTtan B cucteme MYC Jlvnewukon obnactu u 3aHMmMarics Bonpocamm
TEeXHNYEeCKOro obcnyXnBaHusl, peMoHTa CpeACTB PagnocBsa3v U MOLEPHU3ALMM CYLLECTBYIOLLEN
CcUCTeMbl PaOCBSA3M.
BosHukna Heob6xoaMMOoCTb B CO34aHMM OTHOCUTENBHO AeLeBoro, AByHanpaBneHHoro
peTpaHCcnsaTopa Ha MMMNOPTHLIX CUMMSIEKCHBIX pagnocTaHumsx Vertex - 2000, a Takke B nepeBoge
OfHOHanpaBneHHOro petpaHcnaTopa Vertex - 7000 B ABYyHanNpaBreHHbIN PEXUM.
OTu 3agayun 6bINM YCNELHO peLleHbl MPY MOMOLLM NPOCTbIX (B CXEMOTEXHUYECKOM OTHOLLEHNN)
yCcTponcTB Ha PIC16F84A, koTopble 060WNNCL OYEHb AELIEBO, HO TEM HE MEHEE, COKOHOMUITU
"KpYrreHbKyto cymmy", BpeMS 1 HEPBHI.
[na Havana, pacCMOTPUM CaMOe NPOCTOE U3 3TUX YCTPOWUCTB - YCTPOMUCTBO POPMUPOBaHUS
CUrHana ToHanbLHOro Bbl30Ba A1 OKOHEYHOM annapaTypbl yrpaBrieHUs peTpaHCNATOpoOM, B
Ka4yecTBe KOTOPOW uUcnonb3oBaHa pagnoctaHums Vertex - 2000.
HaunHaem "packpyTky".
CyTb npobnemsi:
CuncTtema ToHanbHOro BbI3oBa Heobxoanma A5s Bbl30Ba KOPPECNOHAEHTa B TOM Crny4ae, ecnv ero
TpyOka ynoxeHa B cneumanbHO OTBEAEHHOE Ans 3TOro MecTo.
B Takom nonoxeHuu, B pexmme OeXypPHOro npuema, pagnoctaHums "He CbIWKUT" HUYero, Kpome
CTPOro onpegeneHHoro no Yactore curHana ToHasnbHOro Bbi3oBa U "gokpuyartsca” oo
KOppPEeCnoHOeHTa, C YNOXEHHOW TPYOKON, MOXHO TOMbKO NOCNaB eMy CUrHasn TOHarnbHOro BbI30Ba.
PaguoctaHuma Vertex - 2000 uMmeeT cMCTEMY TOHaNbHOMO BbI30Ba, HO HU OA4HO U3 3HAYEeHUN YacToT
TOHaNbLHOro BbI30BA, KOTOPbIE NpeanaratTcs pa3paboTynkaMm U KOTOpble MOXHO YCTaHOBUTL Mpu
nporpaMMmnpoBaHun pagnocTaHuuKM, He COOTBETCTBYET 3HAaYEHUIO YaCcTOTbl TOHANbHOrO BbI3OBA,
npumeHsiemon B cucteme "MYC-pagnoceasun” Jiuneukon obnactu.
Camasg 6nuskas, K 3ToOMy 3Ha4YeHWI0, YacToTa TOHaNbHOro BbI30BA, KOTOPY MOXHO YCTaHOBUTL B
BepTekce, He nonagaeT B YaCTOTHLINM MHTEpBan 4OnyckKa.
Tak kak B BepTekce, BO3MOXXHOCTW KOPPEKLMU MOrb3oBaTenemM YacToThl TOHaNbHOMO BbI30Ba He
npegycMoTpeHo (MOXHO TOMbKO BbIOpaTh M3 CnMcka), TO BO3HUKAET HEODXOOMMOCTb B CO34aHNN
yCcTporcTBa hOPMUPOBAHNSA CUrHaNa TOHaNbHOMo BbI30Ba C BbICOKOCTabMnbHOM YacTtoTon 1450ru,.
B npocteniwem cnyyae, ynpaeneHme paboTomn 3TOro yCTpomcTBa MOXHO caenaTb pyyYHbIM (npu
MOMOLLM KHOMKW BbIKN./BbIKM. TOHANbHOrO BbI30BA), HO 3TO YKe "NpOoLUNbIf BEK" U HE COBCEM yO06HO
Ana nonb3oBaTtens.
Kpome Toro, B 3TOM crydae, Bpems "Bblgayun” B ahup curHana ToHanbHOro Bbi3oBa HECTAbUITbHO n
CyLLleCTBYEeT BEpPOATHOCTb "Heaogaun” (N0 BpeMeHW) 3TOro curHana, npyu KOTopon NpUeMHuK
TOHasIbHOrO BbI30Ba KOPPECNOHAEHTA, U3-3a CBOEN MHEPLIMOHHOCTK, NPOCTO "He ycneeT"
cpaboTtaTtb, A4a un "nepedbop"” TOXE HE HYXKEH.
CnepoBaternbHO, NpU BKITOYEHUM Ha Nepeaady, Heo6xoauMOo OpraHM3oBaTb aBTOMaTUYECKUI

74



pexum "Bblgadn” B ahmp curHana ToHanbHOro Bbi30Ba B TEYEHME KanmbpoBaHHOMo MHTepBana

BPEMEHM.

Tak kak Anga nonb3oBaTena He Bcerga bbiBaeT yaobHbIM "3anyck” ycTponcTea (oopMMpoBaHusA

TOHaNbHOIO BbI30BA KaXAbI pas, Koraa NpouCXOAuT BKOYEHWE Ha nepeaady, To Heob6xoaumo

caenartb Tak, YTOObl peXXnM aBTOMaTU4eCcKoro, TOHanbHOrO BbI30Ba MOXHO 6bIr0 Obl BKIOYNTE UK

OTKIMOYUTD.

B uTore, K ycTponcTBY (hOPMUPOBAHUSA CUrHarna ToHanbHOro BbI30Ba NpeabaBNATCS cnegyowme

OCHOBHble TpeboBaHuA:

1. YacTtoTa cMrHana ToHanbHOro Bbi3oBa A0JMKHA ObITb BbICOKOCTAaOMITbHOW U paBHOMN
1450ru.

2. CurHan ToHanbHOro Bbi3oBa AOMKeH (hopMUPOBATHLCA NPU KaXAOM HaXXaTUM TaHMeHTbI
MUKPOCPOHHOM rapHUTYPbI.

3. MNocrne HaxaTUA Ha TaHreHTY, CUrHan ToHanbHOro BbI30OBa AOJKEH "BblaaBaTbca” B achup
B Te4eHue KanmbpoBaHHOro MHTepBana BpeMeHu (onTumMmaribHO Nnoao6paHHOro no
ONUTENIbHOCTHN).

4. PeXXUM TOHasrbHOro BbI3OBa AOMKEH BKMIOYaATLCSA U OTKIHOYATbLCA BPYYHYHO.

MpyMmeYvaHue: eCTeCTBEHHO, YTO rnepBble 3 NyHKTa AOSMKHbI BbIMOMHATLCA TOMBbKO NPU BKITHOYEHHOM

pexxMme TOHanbHOro BbI30BA.

WTak, "rmobanbHble” TpeboBaHnsa chopMynnmpoBaHbl B KOHKPETHOM 1 O4HO3HAYHO MNOHMMAaEMON

dopme. Tenepb HauMHaeM "pacKpyTKy" MO MyHKTaM.

MepBbIA NYHKT

Ecnn peyb nget o BbICOKOCTabMMbHOW YacToTe, TO TakToBbI reHepaTop MAKa gomkeH 6biTb

KBapueBbIM (ecrin He TpebyeTcst BbICOKOM CTabUITbHOCTU YacTOTbl, TO €r0 MOXHO NepeBecTy B

pexxum RC-reHepaTtopa. B MNMKax u Takoe npeaycMoTpeHo).

B aTom oTHoLWeHWN, "n3obpeTaTb Beniocnnes" He HyXHO. byaem ncnonb3oBaTb CTaHOapT:

CcTaHOapTHbIM KBapLeBbIi reHepaTtop (HasbiBaeTca XT) ¢ kBapueM Ha 4 mly,

B aTom cny4yae, 0gMH MaLUMHHbBIA LMK paBeH O4HON MUKPOCEKYHAE, YTO OYeHb YAOOHO npu

pacyeTtax 1 "npukngkax".

Mpu ncnonb3oBaHUM KBapua, BpemMs "Bblgadyn” B adomp curHana ToHanbHOro Bbl3oBa Takke

OKa)keTCs BbICOKOCTabMIbHbIM, XOTSi K 3TOMY MHTEpBany BpeMeHU, BbICOKMX TpeboBaHun no

CTabuNbHOCTN HEe NpPeabsBNAETCS.

Kak rosoputcs, "kally Macriom He McnopTuwb". byaem cumtaTtb 3TO NPUATHON HEOXKUOAHHOCTLIO.

B npvHumMne, MOXHO chopMmpoBaTb MMMYMbLCHYIO NOCeAoBaTeNbHOCTb MO0 CKBaXKHOCTH.

VMcxoas s Toro, 4To aHanua3aTop npueMHuKa TOHaNbLHOro Bbi30Ba KOppeCcnoHaeHTa npeacrasnseT

cobown undpoBoe YCTPOMNCTBO, HEKPUTUYHOE K CKBAXKHOCTU MMMNYFbCHOW NOCNEeA0BaTENbHOCTMH,

BblpabaTbiBaeMOWN Ha nepeatoLLiert CTOPOHE, TO KaKMX-TO XECTKMUX YCITOBUI MO CKBaXXHOCTU HET, 3a

NCKINIOYEHMEM TOTO, YTO MMNYNbCbl AOMKHbI ObITb "HE CIILLIKOM KOPOTKUMWU N HE CIINLLIKOM

ONVHHBIMK" (YY4eT MHEPLUNOHHOCTU pagmnoTpaKkTa).

"He mygpcTtBy4 nykaBo”, 3agaem OTHOLLEHWE ANNTENbHOCTU nepruoa K AnNnTenbHOCTM UMNynbca

= 2 (TaKk Ha3blBaembIn "MeaHap").

B yacTu kacatowernca npouecca opMnpoBaH1sa nepuoga MMnyribCHOM NocrneaoBaTensHOCTH

curHana TOHanbHOro BbI30Ba, TOXE MyApUTb HE HY>KHO: nonynepuoabl hopMmpyem, NCnonb3ys

3aKonbLOBKY paboyen TOYKM NporpamMmmbl B nognporpaMmmax 3agepxku (no aHanorni ¢ nporpammMon

Multi.asm ).

B yacTu kacatowernca 1-ro nyHKTa, BCE, YTO BO3MOXHO onpedeniutb Ha npeaBaputensHon ctagum

paspaboTku ycTponcTea ("rpybasi npukugka"), onpegeneHo.

K MOMeHTY Ha4ana cocTaBneHnda TekcTa NporpaMmebl, XeratenbHo onpeaennTbes C Kak MOXHO

60nbLWNM KONMMYECTBOM UCXOOHbIX AAHHbIX.

Takas NpoayMaHHOCTb MMeeT HanbonbLUNA, NONOXKUTENbHbLIN 3EKT.

BTopow 1 TpeTuun NyHKTbI

Tak kak TpeboBaHMsA 2-ro n 3-ro NyHKTOB Mexay cobon cBa3aHbl, TO ANA X peanusaumu,

onpegeneHne NCXOOHbIX AaHHbIX Jyylle BCero npovM3BoAnTb B KOMMIEKce.

CoBepLUEHHO OYEBMNOHO, YTO MPU HAXaTUM Ha TaHreHTy (BKMNOYEHMM Ha nepegady), AOSMKeH ObiTb

3anyLleH Kakon-To MexaHu3Mm, (PopMUpYIOLLMIA camM CUrHan TOHanNbHOro BbI30Ba U "A03UPpYyHOLLNA"Y,

no BpeMeHu, ero "Bblgavy" B acoup.

Tak kak nporpamMmma OoShKHa UCNONHATLCA HeNpepbIBHO, TO B Criydae HaxoXOeHWs paguoctaHuum B

pexume OeXypHOro npuema, nporpaMmma AormkHa "3akonbueBatbesa” (paboyas Touka nporpammbl,

00 NOCneayloLero HaxaTusi Ha TaHreHTy, AOIMKHA, B Kakon-HMbyab noanporpamme, "ynTn B BEYHOE

KonbLo").
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YacTo Takoro poaa "3akorbLOBKA" MPOUCXOAAT B Havane nporpamMmmbl, a MMEHHO, B nognporpaMmve
Start, HO MOXHO "3aKkonbLeBaTb" Nporpammy (BepHee, ee pabouyyto TO4UKy) 1 B 4pyrom "mecrte"
nporpamMmei.

Onatb xe, He Byaem "usobpeTtaTb Benocunes”.

B Takon npocTton nporpamme, "ocobo He pa3Bblbupaelubcs”.

WNTak, B pexume gexypHoro npvema, paboyas Todka nporpammbl “"3akonbLoBbiBaeTca” B M1 Start
W He BbIXOOUT U3 Hee 4O MOMEHTa BO3HUKHOBEHUS YNPaBAoLWEero curHana BKIYeHns Ha
nepegauvy.

[MpumMeyaHue: 3TO To, YTO A Ha3biBalo "BeYHbIM KOnbLoOM". MoXeT ObITb, 3TO onpeaeneHne u He
BMOMHe y4ayHO, HO OHO KOPOTKOE U OTpaxaeT CyTb NPOUCXOoadLLero.

B MOMeHT npuxoaa ynpasnsioLiero curHana, paboyasa Touka nporpaMmmbl A0SHKHA BbINTU U3 3TOMO
"BEYHOro konsbua" no cueHapuio "nporpamma ncrnosiHaeTca ganee”.

A Tenepb NPUKMHEM, a YTO e LOIMKHO ObITb fanee?

EcTecTBeHHO, AOMKeH HavaTbeca rnpouecc PopMMpoBaHMS O4HOro Nepuoaa ToHanbHOro curHana,
cooTBeTCcTBYOLWEero Yactote 1450ry,.

Mpegnonoxum, Mbl ero coopmmpoBanu, a ganbLe?

CoBepLueHHO 04eBUAHO, YTO Heobxoanma "3akonbLoBKa" paboyern TOUKM NporpamMMel, C KOHLA, Ha
Ha4ano npouenypbl dopMMpPOBaHMS OOHOro Nepuoaa, a nHave cchopMmupyeTcs OAnH nepuoa 1 Ha
3TOM BCE 3aKOHYUTCA.

Ecnn noctaBnTb BpeMs HaXOXAeHUs, B 3TON "3aKOMbLOBKE", B 3aBUCUMOCTb TOSTbKO OT BpEMEHN
HaXkaTusi TAHreHTbl, TO TOHaNbHbIN curHan GyaeT "BbiaaBaTbCcA” B 3UP B TEYEHMN BCETO BPEMEHMN
HaXkaTus TAHTEHTbl, YTO HENPUEMEMO (CM. BbILLE).

Mocne HaxaTus TaHreHTbl, TOHaNbHbIA CUrHaN JOMKeH "BblaaBaTbCca” B a¢hup B Te4eHue 3-X cek.
MpumevaHve: gaBanTte, AnNa onpeaeneHHoCTH, "nMpuBsSKeMca” K 9TOMy 3HayeHuto. Takoe 3HayeHue
ABIIAETCH ONTUManbHbLIM N HY>XHO OPUEHTMPOBATLCHA Ha Hero.

To ecTb, Nnpouecc PopMUPOBaHNSA CUrHarNa TOHaNbHOMo Bbi30Ba JOIMKEH ObITb NOCTABIEH B
3aBUCMMOCTb He TOSbKO OT CUrHana BKMNIOYEHUs Ha nepegady, HO U OT TarMepa (cHeTyunka
BPEMEHMU), OTMEPSIOLLErO, C MOMEHTA HaXXaTuUS Ha TaHreHTy, 3 ceKyHAbl.

Tanmep OOMKEH YTO-TO CYMTaATb.

PeleHne HanpalwmBaeTca camo cobon: CHUTaTb HY)XXHO KONMMYECTBO NEPMOLOB CUrHana
TOHamnbHOro BLI3OBA.

3anucbiBas B TaMep pasfnnyHble 3HaYeHUsT KOHCTaHT, MOXHO NOMNYyYnUTb Te UMK NHble 3HaYeHUs
BpeMeHHU "Bbixoda" B ahmp CUrHana ToHanbHOoro BbI30Ba, a cregoBaTeribHo, 1 "oTperynuposaTb”
3TO BpeMS.

Takum 06pa3om, MOXXHO CHOPMUPOBATL CNESYIOLLNA NPUHLMM PaboTbl NpPorpamMmbI:

B pexume gexypHoro npuema, B nognporpamme Start, paboyasa Touka nporpaMmmbl 4OSKHA "yATU B
BEYHOE KOorbLUo" U "MOTaTb B HEl KomnbLa" 4O MOMEHTa NepekntioyeHns pagnoctaHLmMm ¢ npyuema Ha
nepegauvy.

Mocne Toro Kak aTo cny4uTcs, paboyasa To4YKa NporpaMmbl AOSMKHA BbINTU U3 9TOMO "BEYHOIO
Konbua" rno cueHapuio "nporpamMma UCMosHAeTca ganee”, n elle pas "sakornbueBaTtbcs” B
npouenype popmupoBaHnsa nepmuoga TOHanNbLHOro curHana.

OOHoBpeEMEHHO OMKEeH HaYyaTb paboTaTb Taimep, Bpems cpabaTbiBaHUSA KOTOPOro 3aBUCKT OT
KonudecTtsa nNepmnogoB TOHaNbHOro curHana, copMMpPOBaHHLIX MPOrpaMMon, C MOMEHTa HaXaTus
Ha TaHreHTy.

lMocne oTcunTbIBaHWS 3alaHHOro KonnyecTea nepuonos (Yepes 3 cek.), Tanmep A0SKeH
"cpaboTtaTtb"”, u paboyas Touka Nporpammbl, He 3aBUCMMO OT TOr0, HAXOOUTCS NN paguocTaHums Ha
nepegaye vunu HeT, 4O cneaytoulero paboyvero nepenaga ynpasnstoLwero curHana (4o crnegyowero
nepexoga oT NpMeMa K nepegade), OfmKHa CHOBa "yMTWN B BEYHOE KOMbLO" nognporpaMmmbl Start .
Bce 910, € HENpmBbIYKK, BLIFNAANT YEM-TO HE BMOJSTHE NMOHATHBIM, HO Nocre paboTbl C TEKCTOM
nporpamMmmebl, MHorne n3 Bac yanBsTcs, Kak 370, B CYLLHOCTU, NPOCTO.

[nsa Toro 4TobbI ewle 6onee KOHKPETHO 0GPOPMUTL "KOHCTPYKLMIO" NporpaMmMbl, HE06XoaUMO
OTBETUTb Ha BOMpocC: "B KakoM MecTe nporpammbl JOSMKHbI 3anNnCbiBaTbCA KOHCTaHThI (YMcna,
onpegensLwme BENNYMHY MHTEpPBAna BpeMeHn "Bbixoga" TOHaNbHOro curHana B agup)"?

[eno B ToM (a 3TO 04eHb BaXXHO 1 cenyac, u npu paboTe ¢ gpyrumu nporpaMmmamu), 4To
KOHCTaHTbI, UCNONb3yemble B paboTe yCTPOUCTB, NOAOOHbBIX YNIOMSAHYTOMY Bbille TakMepy
(YyCTpOMCTB, KOTOPbIE YTO-TO NOACUYMTLIBAIOT), LOMMKHbI "3aknaabiBaTbCca” (3anucbiBaTbCA) B 9TU
YCTPOWCTBA NpeaBapuTeNbHO, TO €CTb, 40 Ha4ana ux paboTbl.

Ota "3aknagka" gormkHa NpoMcxoanTb BHE UMka paboTbl 3TOro TaviMepa (c4eTyunka), a nHade,
3Ha4YeHUs KOHCTaHT ByayT OGHOBNATLCA KaXabl LMKN U TanMep HUKorga He cpaboTtaeT (Hukorga
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He JocyuTaeT A0 Hyns).
B Hawewm cny4yae, "0cobo He pa3Bblbupaellbes”, Tak Kak BHE 3-X CEKYHAHOro "konbLa" HaxoanTcs
TONbLKO nognporpamma Start.
Takum obpasom, 3agada cBoguTcs K onpegeneHuto "mecta”, BHyTpu NI Start, B KOTOpOE MOXHO
"Bpe3aTb" KOMaHAbl 3anncu KOHCTaHT.
B yacTHOCTH, X MOXHO "Bpe3aTb” Mexay KomaHaamMmu NoaroTOBUTENbHLIX ornepauui, HO 3TO
3aTpygHaeT KOMOPTHOE BOCNPUATME TEKCTa NMporpaMmmel.
Bo nsbexaHue atoro, ny4iue BCcero NOMeCTUTb rpynmny KOMaHg 3anmcu KOHCTaHT B KOHLE
nognporpamMmmbl Start .
Ha 6ypert Tak.

YeTBepTbIN NYHKT
[na peanusaunm aToro NyHKTa, HY>XeH Kakon-TO opraH yrnpasreHus Tuna nepeknioyarTens unu
KHOIMKMW.
B gaHHOM crniyyae, MOXHO 3a[eCcTBOBaTh KHOMKY A (akceccyapsl) paguoctaHumm Vertex - 2000,
pacnonoXeHHy Ha nepeaHen naHenn paamocTaHumK, YTo o4eHb yao6HO.
OHa 3agencTByeTcs Npy NporpaMmMmupoBaHnmn paguoctaHumm ("3almBke” 4acToT U PEXUMOB), a B
paboyeM pexume, ecrnv npyu NporpaMmMmMpoBaHMM el He MPUCBOEHO HUKAKMX DYHKLUA (YTO U umeeT
MecTo ObITb), OHa NPOCTO CBOBOAHA U ee MOXHO MCMNOMb30BaTh B KAYECTBE BbIKMoYaTeENS (Unn
"BKntovaTens") pexxmMma ToHasbHOro Bbi30Ba.
Ecnn ncnonb3oBatb 3Ty KHOMKY (UKCaLMK HET), TO B KAYeCTBE 3reMeHTa onepaTnuBHOM NaMaTy,
NpuMAaeTCsa Ha3Ha4YUTb AONONHUTENbBHbIN perncTp obLiero HasHa4veHus, paboTaroLwmm Kak Tpurrep
(3nemeHT onepaTMBHON NAMATU), COCTOAHUS KOTOPOrO 3aBUCAT OT COCTOSIHUSA KHOMKM HA MOMEHT
onpoca.
Kpome TOro, ecnu peydb nget o 6onee-meHee ka4eCTBEHHOM YCTPOMCTBE, TO Heobxoanmo Byaet
NPUHATL Mepbl MO 3awmTe oT gpebesra KOHTaKToB, a ecnv peydb ngeT 06 oYeHb Ka4eCTBEHHOM
yCTpPONCTBE, TO HeObXoaumo ByaeT 3agencTBoBaTh aHeproHesasucumyo (EEPROM) namsitb
AaHHbIX NMWKa (ans sHeproHe3aBUCMMOro CoXpaHeHUs HacTPOEK) MNKU Nocre BKITHYEHUSA NUTaHNS,
no yMon4aHuio, BKIoYaThb (MMM BbIKNOYaTb) PEXMM TOHANbLHOro BbI30BA.
Bce aT0 caenatb MOXHO, HO ecnn pa3paboTymk NOCTaBneH nepen Takoro poga Belbopom, To
npexae Bcero, HyXKHO NoBHUMAaTENbLHEE N3y4nTb annapaTtypy.
A BOpPYr B HEWN UMEETCS TO, YTO HYXXHO?
B gnaHHOM criydae, TO YTO HYXXHO, B Harnv4yum UMeeTcs, 1 No3TOMY NPOCTO HET CMbICNa YCITOXHATb
nporpamMmmy.
W B camom gene, B "BepTekce" nmeeTcs 1 KHoMKa, 1 CBETOAUOAHbLIN UHOMKATOP ee BKIMOYEHUs U
BbIKITIOYEHUS.
B HeM nmeeTcsa 1 onepaTuBHasa NamATb MHTEPECYIOLEN HAC KHOMKK, 1 "npoTuBoapedesr”, n nocne
BKMIOYEHUS NUTaAHUA p/CTaHLMK, CUrHanN ynpasneHus, hopMUpyeMbIn 9TOM KHOMKOW, NpeacTasnseT
cobon curHan ynpasneHus Tuna "KHornka omkara”.
[nsa Toro, 4To6bl 3TO BbIACHUTL, HYXXHO NPOCTO NoHabngaTe 3a NoBegeHNeM CBETOANOAHOIO
NMHOMKaTopa NpU HaXXaTUAX/OTKaTUAX 3TON KHOMKX U NPU KOMMYyTaLUMaX MUTaHUS.
K coxaneHuto, EEPROM namaTb AaHHbIX MUKponpoLueccopa p/CTaHuuu nog 3Ty KHOMKY He
3aflecTBOBaHa, HO C 3TUM BIOSIHE MOXXHO MUPUTLCS.
[ns Toro 4tobbl "3anyCcTnTb B SKCANyaTaumMio" 3T0T "NOAAPOK cyabbbl”, HY>KHO BCEro-nuib caenatb
0TBOA OT TOrO MecCTa Nanku BbIBOAOB CBETOAMOAA, Ha KOTOPOM HabniogaeTcs Havbonee peskui
nepenag HanpsXXeHnsa 1 B AanbHenweMm, "npmeasaTs” nporpaMmmy K fiormke aToro nepenaga.
Mpwn aTOM, HMKaKNX NpeobpasoBaTenen ypoBHEN (415 COrnacoBaHns ypoBHEN) BBOOUTL B CXEMY
pa3pabaTbiBaeMOoro yCTponcTBa He HY)XXHO, Tak kak BepTekc cobpaH Ha NATUBONbTOBbIX
MUKpOCXeMaXx.
lMepexoaum K cocTaBfeHno NPUHLMNNANIbHON CXEMBbI.
Tak Kak npuMeHsieTcs CTaHOapTHbIN KBapLeBbIn reHepaTop (XT), TO MOXHO UCMOMb30BaTb
CTaHOapTHYH cXeMy NOAKMNIoYEeHNs KBapua.
[nga Toro 4Tobbl He NCNoNb30BaTb CETEBON BNOK NUTAHWUS, MOXHO 3anuTaTbCA OT paguoCTaHLUUN.
5 BOMbT B HEM UMEETCS, HO nyyLle U3nuHe He neperpyxartb 5-BoNbTOBbLIM cTabunusaTop
HanpsXXeHUsa p/CTaHUMM U BBECTU B MPUHLMMNANBHYIO CXEMY YCTPONUCTBA CBOW 5-BONbLTOBLIN
cTtabunusaTop Ha m/cxeme 142EH5A, ons KOTopon, B CBA3KU C MarnbiM 3HEpronoTpedneHmem,
paguaTtop He HyXeH.
CurHanbHble Lenu, No KOTopbiM ByAeT OCyLecTBNATbCS 06MeH faHHbIMK mexay MNKom n
pagnocTaHumen, onpeaeneHsl paHee.
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OcTaeTcs TONbKO BbIACHUTL, KakMe MMeHHO BbiBoAbl [MKa 3agenctsoBaTh nog ati uenn?
Hanpumep, HazHauymMm crnegyoLwyro "npuBasky™:

BuiBog nopta B RBO 6ynet Bxogom ynpaBneHua (npuem/nepenavya).

OTOT BbIBOA, HY>KHO NOAKMOYNTD K TOMY KOHTaKTY KHOMKM TAHFEHTbI, KOTOPbIA HE COeQUHEH C
Kopnycom.

B atom cny4ae, pexumy npuema 6yaeTt cooTBeTCcTBOBaTh 1, a pexxumy nepegadm O.

BbiBog RB2 HasHayaeMm BbIXOAOM YCTPOUCTBA TOHaNIbHOro BbI3OBa.

Ero HyXkHO nogknio4mTb K MOAYNALUNMOHHOMY BXOAY NepefaTyuka.

Tak kak aToT BXO[, MMEET BbICOKYH YyBCTBUTENbHOCTb, TO BbIXOAHOW YPOBEHb TOHASLHOIO cUrHana
HY>KHO MOHM3UTb, U HA BCSKUI Criy4an, NPUHATL Mepbl "pa3Bsa3Kkn” no NOCTOSTHHOMY TOKY.

B npocreniwem cnyyae, 3T0O MOXHO cAenaTb, €CNv BKNKOYUTb B pa3pbiB LENn, COEANHSIIOLLEN BbIXOS
YCTPOWCTBA TOHANbHOMO BbI30Ba C MOAYNAUMOHHBLIM BXOAOM NepeaaTtyunka, nocrieqoBaTenbHyo
RC-uenouky.

BbiBog RB6 HasHayaem BXxogom ynpaBreHus (BKI/BbIKI peXuMa TOHaNbHOro Bbi30OBa).

OTOT BbIBOA, HY>XHO NOAKMOYUTL K TOMY MECTY Nankv MHAMKaTOPHOro CBeTOAMOAa KHOMKM A
pagnocTaHumn, Ha KOTOPOM, NPV NepPeKntoYeHNsaX 3TON KHOMKK, HabnogaeTca MakcumarbHbIN
nepenag HanpspkeHus.

[nsa 3TOro Hy)kHO NPOU3BECTM 3amMep HanpsKEHWUs, NOCIe Yero onpeaennTbest C TeM, KakoMy
WMEHHO 13 ABYX COCTOSAHUI cBeToamoaa ("roput/He ropmut") ByaeT cOOTBETCTBOBATL, HAanpumep,
PEXNM BKITHOYEHMS YCTPONCTBA TOHAIbHOrO BbI30BA?

Onpegenum Tak (HO MOXHO 1 Ha06opPOT):

- BKJIHOMEHMIO YCTPONCTBA TOHAmNbHOro Bbl3oBa OyaeT cooTBETCTBOBATH 1,

- a BblKkoYeHno 0.

Takum 06pa3om, ypoBHM YNpaBRSAOLWLMX CUTHAMNOB "4eTKO NPUBA3ANNCL"” K UCNONTHAEMbIM
onepauusm, U K HAM, B ganbHenwem, 6yaet "npmesasaHa” nporpamma.

[lnsa cnyxoBoro KOHTporsi 3a NpoueccoMm "Bbixogda" B adoMp curHana ToHanbHOro Bbl30Ba, K BbIBOAY
RB2, MOXHO MOAKIIOYNTL Nbe303NEKTPUYECKU U3NTyYaTenb.

Tenepb HAYTO HE MeLLaeT COCTaBUTb MPUHLMNMANbHYIO CXEMY YCTPOWCTBA:

YCTpolCTRN TOHaNbLHOIO BLIZOEA | R1 1.10k0u
o= c4
—{ 7] P o +13.8v
‘|i _-[_—|— W3 pP/CTAHUMH
17 14
18 | RAQ Vee 3 L L L CurHan exnw4e
100/16 470/25 -
ER RA1 GND Y v HHA HA Nepenavy
2— RAZ 6 Bbikn.
DA1 - PICIGF84A | RA3 RBO . \2 ] _Ben.
DAZ - 142EH5A — RA4 RB1 R2 330k0u C3 ’
222 a UOAYNAUM-
C1 ! MCLR DA1 RB2 EN - 3 OHHBIA BX0A
H I 16 Egi 10 m 0, 47ukd p/CTaHumm
| X1 " Bkn/B
Keapu dulwy, 11 T kn/Buikn
15ngp 1 P RBS 12 Ba1 ‘/:1 YCTPOWCTEA TO-
RB6 13 \._ ./ HaNbBHOIO Bbl-
RBY — s0Ba (Ha cBe-
1 ToAMOA)
] 1 x2 Bion.
I Boikn.
1andp
5 Kopnyc
BO1 - nbe3oanexTpuyeckuil uanyyarens

MprMeYvaHue: BbIBOAbI MOPTOB MOXHO "NpUBA3aTh” K CUrHaNbHbIM LIENSIM B KAKOW YroaHO
kKoMBuHaumm. MoxHO HasHa4uTb UX 1 B nopTe A.

Mo BNOSIHE MOHATHBIM NPUYMHAM, 3TY "MPUBA3KY" HYXXHO OCYLLECTBUTL A0 Hayana cocTaBfieHns
nporpamMmei.

HomuHan R2 HyHO noabvpaTb Mo Hauny4wemy Ka4ecTBy MOAYNALNUN.

Onsa p/ctaHumin Vertex-2000 OH Takon, Kak ykasaHo B CXEMeE.

Onsa apyrmx TMNOB paanocTaHumi, BO3MOXHO, ero Hy>kHo byaet nogobparts.
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Ecnu MWK He HyxxHO cOpacbiBaTb BHELIHMM CUrHanom cbpoca, a B JaHHOM criyyae, 3To Tak, TO
mexay BbiBogoMm MCLR v uenbto +5v nogkntovaetca R1 HoMuMHanom, obbivHo, oT 1 4o 10kom.
Mo>xHO nogknouYnTb N Hanpsmyto (6e3 pesucTopa), HO 51, Ha BCAKWI Criyyan, "noacTpaxytock”.
HomuHanbl koHgeHcatopos C3 n C4 ykasaHbl ¢ 3anacom. MoxHo caenatb Mx U NOMeHbLLE.
BHeluHMe uenu ycTponcTBa TOHaNbLHOro BbidoBa 1 ... 5 NoAKyaloTCcsa K pasbemy Ha 3agHen
CTeHke "BepTtekca".

B Hem ecTb He3a4eNCTBOBaHHbIE KOHTaKTbl, HA KOTOPbIE MOXHO BbIBECTU CUrHanbl, Heob6xoaMble
ansa ero pabotsl (4na BeiBogoB RBO 1 RB6), a Takke n uenb +13,8v.

BbiBOA KOpMyca 1 BbIBO4 MOAYIALMOHHOIO BXOAa UMEHTCS.

Pasbem MOHTUMPYeTCA NPAMO Ha NevYaTHOM nnaTte YCTPONCTBa U NO3TOMY, NPU NOAKITHOYEHUN ero K
p/cTaHUMn, HUKaKNX MeXaHUYECKNX KPENNEeHUN He HYXHO.

WNtak, cBoeobpasHas "bonBaHka" 3ambiciia nporpamMmmbl co3gaHa.

Tenepb HY>XHO HANOMNHUTbL ee coaepXXaHneM.

"CkeneT" nporpammbl (CTpaTernyeckuin 3ambicen) cqoopmMmMpoBaH paHee.

MpuHUMNanbHasa cxema ecTb.

OcTaeTcs TONbKO COCTaBUTL BIIOK - CXeMy NporpamMmmbi.

Mepen ee cocTaBrneHNEM, HYXXHO OnpeaennTbCa C Ha3BaHUSAMM NOANPOrpaMM.

HasHavaem cnegytolwine Ha3BaHWUS NOANPOrpaMm:

®yHkuun nognporpamm START, PAUSE_1, PAUSE_2 6binv pacCcMOTPEHbI paHee.
Linknuyeckyto nognporpammy hoopMMpoBaHMs BpeMEHU "Bbixoaa" curHana ToHanbHOro Bbi3oBa B
agmp HasoBy, Hanpumep, CYCLE, a nognporpaMmmy, B KOTOPOMW OCYLLECTBIISETCA "yX0o[ B BeYHOe
KornbLo", Hasosy, Hanpumep, PRD.

Mo>xHO HasBaTb MX 1 NO-APYromy. 3TO 3aBUCUT OT haHTa3uu.

Bnok-cxema (anroputm) nporpammbl

| "IHAMNKA” nperpamiel
L
1 Mognporpamma START

HD,D,FDTDBHTE.HI:HI:IE onepaddiA

HpE,EI,BaFIHTEJ'IbHaﬂ 2akNafka KOHCTAHT, BERNKMYWMHE KOTOREIX ONnpedenAeT
HHTEPEAN BREMEHH BELAAYW CHTHANA TOHANEHOMD BEIZOES B EII:IJHFI

—3| Moanpaorpamma CYCLE

MpoEepka BENHYMEHWA PACTAHUMA HA NEpeLadqy

HeT BKNHYMEHMA Ha Nepegady | EcTe BKNHIMEHME HA NEpELaYy
|

H[CIDBE[JKEI EFNHYEHAA PEKHAME TOHANEHOMD BEIZ0OESA

Pesum ToHENEHOMD ERIZ0ES BbIKHPDqEH| P ek TOHENEHOM ERISOES EKNHINEH
: L
Moanporpamma PAUSE_1

(UMKENWUecKkan nognporpamma PAUSE_1 pafoTaeT BHYTRH
UHEMMYECKOR nognparpammel CYCLE)

DOpMUPOEAHUE BPEMEHM OTPMUATENEHOMD NONYNepMoLa

L
Moanporpamma PAUSE_2
(UMKENWUeCcKan nognporpamma PAUSE_2 pafoTaeT BHYTAM
LMENMYECKOR NOANPOrpamMmel CYCLE)

@DFJMHFIDBEHHE EREMEHH NONOXKTENEHOTD NONYAepHoda

HekpemedT coneprumoro Talmepa

Ecnu peayneTaT gekpemedta He =0 | Ecnu pezyneTat gekpementa =0
|

Ly Mognporpamma PRD &
Mpoeepka BKNHOYEHWA PACTAHUMA HE NEpELAYY

HeT BKNHIMEHWA Ha Nepenaygy | EcTe EKNHIMEHHE Ha Nepegaqy
I

1

Mepexon Ha cREYHILLMA UMK NPOBERKKM BKNHIMEHWA PICTAHUMM Ha nepedaqy
(HaHayano [N PROY, 1o ecTe, "yxof NpOrpamMmMel B BeYHOR KONELD"
(40 BEIKNHIYEHWA PICTAHUWW C NepesaquM)
T
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MepexoanMm K TEKCTY Nporpammbi.

A coenan ABa BapuaHTa TekcTa nporpaMmbl. OHKM OTNIMYAOTCS TONBKO KOMMEHTapUSIMMU.
BapuvaHT TekcTa nporpaMmbl, C Ha3BaHUEM CUS_2.asm, COAEPXUT KOMMEHTapuu B
dopmanmsoBaHHOM Buae. To ecTb, OHU HanMcaHbl Ha OpMarnbHOM A3blke KOMaHA.
BapuaHT TekcTa nporpaMmbl, C Ha3BaHMEM CUS_1.asm, COOepPXUT HedhopmarnusoBaHHbIe
KOMMEHTapun, KOTopble 0O BSACHSIOT CyTb NPOU3BOAUMBIX AENCTBUNA.

CoBMeCTHOe UCMonb3oBaHUst 06enx aTUX TEKCTOB AOMKHO Bam nomoub.

O6a atux ASM-chaina npunaratotcs (CM. nanky " Tekcmesl npo2pamm").

TekcT nporpaMmbl cus_l.asm BbIFNSAUT Tak:

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhkhkkkkkkkkkkhkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkhkkk
1

; cus_l.asm BAP/AHT KOMMEHTAPUS N 1
; IporpaMma paspaboTaHa IJjisi yCTPOMCTEA TOHAJNBHOT'O BHBOBa C uacroroit 1450 TI'm.

* * * * * *kkkkkkkkkkkkkkkkhhk * *kkkkkkkkkkkkhhhhhhhhiix *

; ABTop. Kopabenemumkor EBrenmii AsexcaHapoBmu r.JIunenk, stueaps 2005 r.
; E-mail: karabea@lipetsk.ru  http://ikarab.nar od.ru

; Ucnonebsyercs muxpokoHTposuep PIC16F84A. 4Yacrora xeapua 4000 xI'm.

; O6meM nporpaMmsl 46 CJOB B naMsiTM NpoOIrpPaMM.

* * * * * *kkkkkkkkkkkkkkkkhhk * *kkkkkkkkkkkkhhhhhhhhiix *

; " WANKA" ITPOI'PAMMEI

* * * * * *kkkkkkkkkkkkkkkkhhk * *kkkkkkkkkkkkhhhhhhhhiix *

LIST p=16F84A . Hasmauenme Tuna [OUKa: PIC16F84A.
___CONFIG 03FF5H ; YcTaHOBKa BGMTOB KOHOMI'ypaumu. CTAHAAPTHBINA
; XT- reneparop, WDT BkioueH, 6uT BaumMTH He

; ycranosneH, PWRT exiwuen (1111 0101).

OptionR  equ 01h ;  PermcTp Option - 6anxl
Status equ 03h ; PermcTp Status

PortB equ 06h ; INopr B

TrisB equ 06h ; Permcrp Tris B - Bauxkl
IntCon  equ 0Bh ; Permcrp IntCon

Sec equ OCh ; CueTuMK BpPEeMeHM [OJIyHepMuoxna.
SecH equ 0Dh ; Crapumiz 6amnT TaiMepa.
SecL equ OEh ; Mnagumit 6aitT TarMepa.

; [pucBoeHmMe 6yKBEHHOT'O O6OBHAYEHMsI OIlepauMM HaNpaBJIeHWMs PesyJibTaTa BHIIOJIHEHUS
; KOMaHAH B PErMCTP, C COIEPXMMEHM KOTOPOI'O MNPOMBBOOUTCSI melicTeue ( Ons ymo6cTeBa
; BOCHPHUSITHSI TEKCTa NPOTPaMME).

F equ 1 ; PesynpTaT HampaBUTBE B PEeIMCTP, C COMAEPXMMEBIM
; KOTOPOT'O MNPOMBBOOUTCS LEMCTBME.

; IpuceBoenme 6uTy BHOOpPa 6BaHka permcrpa STATUS ( nsToMy) ero cTaHmAapTHOTO HaBBaHUS
; ( must ymo6cTBa BOCHPHMSITMSI TEKCTa NPOTPAMMEI).

RPO equ 5 ; IlpucBoenme 5- My 6ury permcrpa STATUS
: masesauus RPO.

org 0 ;, HauvaTe BrNOJIHEHME NPOI'PaMMEI
goto START ; C nepeoit koMaHmas noxnporpamms START.

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkkkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkhkkkhkkkkkkkkkkk
1

; PABEOYASA UYACTBE ITPOT'PAMMEI

rkkkkkkkkkkkkkkkkkhkkkhkkkhhkkkhkkhkhkkkkkkkkkkhkkkkhkkkx kkkkkkkkkhkkkhkkkkhkkkkkkkkkkhkkkk
1
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[IopnroTOBUTEJILHEIE onepauun.

START clrf IntCon ; Banpemenme BCex mnpepHBaHMIL.

clrwdt ; C6poc cropoxeroro Tanmepa WDT.
bsf Status,RPO . YcranHoBka 6ankxa 1.
movlw .65 ; RBO,RB6 pa6oranr na mxoxm, (.65=0100 0001)
movwf TrisB . ocTalbHBIE - Ha BHXO.X.
moviw  .143 ; BEIKJIIOUEHME NOATATMBAKIMX PesSMCTOPOB nopTa B.
movwf OptionR ; lpenmemurens c¢ Kpen.=128 (18 mc.*128=2,3 cek.)
; nopgxioued k WDT, ocraneHoOe - He BaxHO.
; (.1 43 =1000 1111)
bcf Status,RPO . YcranoBka 6anuxa 0.

3anmce KOHCTaAHT BpeMeHM paboTh TalMepa.

moviw .15 ; Banmce B perucTp SecH
movwf  SecH . koHcTaHTH .15

moviw  .255 ; Banmce B permcTp SecL
movwf  SecL ; xoHcTauTsH .255

[lpoBepka HaMMumMsi BKJINYEHUsT Ha Nepemauy ( onpoc KJIaBMAaTYPH).

CYCLE btfsc PortB,0 ; Ecim nepenava He BKIKNYEHA, TO IIEpPexXon

; B I START.
goto START ; Ecymu BKJOYEHA - NOporpaMMa MCIOJIHSETCS palee.

[lpoBepka. pexXMM TOHAJIBHOI'O BHSOBA BKIIKOYEH WUIM BHKIIOYEH ?

btfss PortB,6 ; ECiM pexmM TOHAJNBHOT'O BHSBO0BAa BHKINYEH — YXOX
; B PRD.
goto PRD ; Ecyim BKIKNYEH, TO MNporpaMMa MCIOJHSIETCS najee

@opmposax—me BpeMeHM OTPpMLATEJIBHOI'O IIoJylepmona CHMI'HajJla TOHAJIBHOI'O BERIBORBA.

bcf PortB,2 ; Hauanmo popMMpoOBaHMSI OTPUILIATEIBHOI'O
; nojiynepmozna.

nop ; [lycTele MaumMHHBE LMKIE TOYHOM KaJlIMOPOBKM

nop ; BPEeMeHM OTPUIATENLHOTO MOJIyneprona
i ( TOUHasI HOBOXIKA).

nop ; e

moviw .85 ; Bammce B permcTp Sec

movwf  Sec ;. KOHcCTaHTH .85

PAUSE_1 clrwdt ; C6poc cropoxeBoro TavimMepa WDT.
decfsz Sec,F ;" T'py6sif’ oTcueT MHTEpBajla BpEeMeHM
goto PAUSE_1 ; OTPHMIIATEJIBHOT'O IOJIyIepuona.

@opmposax—me BPeMEeHM IIOJIOXMTEJIBHOI'O IIoJiylnepmona CHUMI'HajJla TOHAJIBHOI'O BERIBORBA.

bsf PortB,2 ; Hauasyo QopMMpPOBaHMSI MOJIOXMTEIILHOI'O
; noJsiynepmoxa.

nop ; IlycTele MaumMHHBIE LMUKJIE TOYHOM KaJIMOGPOBKM

nop : BpPEeMEeHM MNOJIOXUTEJBLHOTO MHOoJynepuona
i ( TOUHasI HOBOXIKA).

nop ; !

moviw .83 ; Bammce B permcTp Sec

movwf  Sec . KoHcTaHTH .83

PAUSE_2 clrwdt ; C6poc cropoxeBoro TavimMepa WDT.
decfsz  Sec,F ;" Tpy6sii’ oTcuUeT MHTepBajla BpPEeMEeHM
goto PAUSE_ 2 ; [OJIOKUTEJILHOT'O IMOJIylepuona.
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;" Oumcrka" ( OmexpeMeHT) TaliMepa.

decfsz  SecL,F ; DexpeMeHT cozepxmuMoro permcrpa Secl.
goto CYCLE ; Ecnm pesynsTaT mexpemeHTa He=0, TO mepexog
; B I CYCLE.

: Ecnu pesynerar mexpemenra =0, To nporpamma
: UCHOJIHAEeTCH majee.
decfsz SecH,F ; DexpeMeHT comepxmuMoro permcrpa SecH.

goto CYCLE ; Ecnm pesyneTaT mexpemeHTa He=0, TO mepexog
; B I CYCLE.

: Ecnn pesynerar mexpemenra =0, To nporpamma
: UCHOJIHAETCH majee.
bcf PortB,2 . YcraHoBMTE Ha BHxozde RB2 uHonsb.

L
; Yxonm pabouell TOYUKM NPOTpPaMMil B BeuYHOe' KOJBLO M BHXOJ M3 HEro mnocjie
; NepexyodYeHMss p/ CTaHIMM C Hepenauy Ha [pUEM.

PRD clrwdt ; C6poc cropoxeroro Tamnmepa WDT.

btfss PortB,0 ; Nepemaua BKIIOUEHA?
goto PRD ; Ecim pma, To mepexon xHa I PRD.

; Ecnm HeT, TO mporpaMMa MCIHOJHSIETCS paee.
) Eme oxmHa nporEepka.

btfss PortB,0 ; Nepemaua BKIIOUEHA?
goto PRD ; Ecim pma, To mepexon xHa I PRD.

; Ecnm HeT, TO mporpaMMa MCIOJIHSIe@TCs gmalee.
goto START ; KoHel, HNOJHOTO LMKJIa NPOTPaMME, [epexon Ha

; HOBBIM IIOJIHBI LMKJI [NPOT'PaMMEIL.

end ; Komeml mporpaMMsl.

TekeTr nporpamMmbl Cus_2.asm BbIrMAguUT Tak:

skkkkkkkk * *kkkkkkkkkkkkkhhhhhhhhhhhhhrrkrxx kkkkkkkhhkkhhhkhkhkkkkkkkkkkkkkk
’

; Cus_2.asm BAPYAHT KOMMEHTAPUS N 2

; lporpaMma paspaboTaHa IJjisi yCTPONICTEA TOHAJNBHOT'O BHBOBa C uacroroitr 1450 TI'm.
-k *% * * * *% *% *% *% *% *% *% *% *kkkkkkkkkkkkkkkhkkkhkkkkhkkkhkhkkhkk

; ABTop. Kopabenemumkor EBrenmii AsexkcaHapoBmu r.JIunenk, stueaps 2005 r.
; E-mail: karabea@lipetsk.ru  http://ikarab.nar od.ru

; Ucnonebsyercs muxpokoHTposuep PIC16F84A. 4Yacrora xeapua 4000 xI'm.

; OBmeM nporpaMmsl 46 CJOB B naMsiT¥M NpPOIPaMM.

ok *% * * * *% *% *% *% *% *% *% *% *hkkkkhkkkkkhkhkkkkhkhkkkhkhkkkkkhkkkkhk
L
; " IAIIKA" [IPOT'PAMMEL
skkkkkkkkhhkkkhhkkhhhkkhhhrkkhhhkhhhhhhhhkrhhhkrhhhkriirkx kkkkkkkhhkkkhhkkhhhkhhkhkkhhikid
;
LIST p=16F84A . Hasmauenme muna [UKa: PIC16F84A.
__CONFIG O03FF5H ; YcTaHOBKa BGMTOB KOHOMI'YypaumMM. CTaAHAAPTHINA
; XT- reneparop, WDT BkioueH, 6MT BaumTH He

; ycranoeneH, PWRT exmouesn (1111 0101).

OptionR  equ 01h ;  PermcTp Option - 6anxl
Status equ 03h ; PermcTp Status

PortB equ 06h ; Hopr B

TrisB equ 06h ; Permcrp Tris B - Bauxkl
IntCon  equ 0Bh ;  Permcrp IntCon

Sec equ OCh ; CueTuMK BPEeMeHM IMOJIyNepuoxna.
SecH equ 0Dh ; Crapumit 6amT TaliMepa.
SecL equ OEh ; Mnapumit BamT TarMepa.



; [pucBoeHMe GYKBEHHOT'O OBOBHAUEHMsI OINepalMM HANpPaBJIEHMsS PeByJILbTaTa BHIIOJIHEHUS
; KOMaHAH B PEerMCTP, C COIEPXMMEHM KOTOPOI'O MNPOMBBOOUTCSI melcTeue ( Ons ymo6cTeBa
; BOCHPHUSITHMSI TEKCTa NPOTPaMMEI).

F equ 1 ;, PesynepTaT HanpaBUTE B PEI'MCTP, C COIEPXMMEIM
; KOTOPOT'O MNPOMBBOOUTCS IEMCTBME.

; [pucBoenme 6ury BHEOpPa 6amka permcrpa STATUS ( msrToMy) ero cCTaHZapTHOTO HaBBaHUS
; LN yROBCTBa BOCIPUSITUSI TEKCTa IIPOI'PAaMMEL).

RPO equ 5 ; Ipucsoenme 5- My 6ury permcrpa STATUS
: massauus RPO.

org 0 ; YcTaHOBKA HYJIEBOT'O agpeca B CUYeTuMKe
: xomaug PC.

goto START ; BesycinoBHmI Hnepexon Ha nomnporpammy START.
skkkkkkkkkkkkhkkkkhkhkkkkhkhkhkhkhkhkhkhkhkkhkhkhkkkhkhkhkkhkhkhkkkhkikkk *hkkkkhkhkkkkkhkkkkhkhkkkhkhkkkkhkhkkkkhk
t
skkkkkkkkkhkkhkhkhkkhhhhhhhhhhhhhhhhhhhhhhhrhhhrhhhrihrk kkhkkkkkkkkkkhhhhhhhhhhhhhhhhkhik
;
; PABOUAST YACTE IIPOI'PAMMEI
skkkkkkhkkkkkkhkkkkhkhkkkkhkhkhkhhkhkhkhkhkhkhkhkhkkkhkhkhkkhhkhkhkkkhkkkk *hkkkhkkkkkhkhkkkkhkhkkkhkhkkkkkhkkkkk

; INoATOTOBMUTENILHEE Olepaluu.

START clrf IntCon ; C6poc B HONBb BCex 6urToB permctpa IntCon.

clrwdt ; YcTaHOBKa Hauajla OTCYeTa CTOPOXEBOI'O
; Tarmepa WDT.
bsf Status,RPO ; Ycrauoeka 5- ro 6ura permcrpa Status
: B eOUHMILY.
movlw .65 ; Banuce B perucrp W xoncranTs .65
; (.65 =0100 00 01)
movwf  TrisB ; YcraHoBKa HyJeBoro 1 6- ro 6ura permcTpa
; TrisB B eIMHUILY, a OCTAaJIbHBX - B HOJb.
moviw  .143 ; Banuce B permcrp W xoncranTs .143
; (1143 =1000 1 111)
movwf OptionR ; Ycranoska 4,5,6- 1o 6uror permcrpa OptionR
; B HOJIbL, a OCTAaJBLHHX - B EeIMHMUILY.
bcf Status,RPO ; Ycrauoeka 5- ro 6ura permcrpa Status B HOJb.

; 3anmMck KOHCTaHT BpeMeHM paboTe TanMepa.

moviw .15 ; Banmce B permcrp W xoncranTs .15

movwf  SecH ; Kommpomaume koHcTauTw .l5 wus permcrpa W
; B perucTp SecH.

moviw  .255 ; Bamnmuce B perucrp W xomncranTs .255

movwf  SecL ; Kommpomaume koHcTauTw .255 wus permcrpa W

; B permcTp Secl.

; IlpoBepka HaNMuMsi BKIOYEHMST Ha nepepavy ( OnpocC KIAaBUATYPSH).

CYCLE btfsc  PortB,0 ; Ecnu Hyneeoy 6ur permcrpa PortB paeenl, o
; BHIIOJIHSIETCSI cJyepynmast xkomaxpa (goto START),
; a ecnu paeen 0, TO clemymmass KOMaHza He
: BrnonHsiercsi ( BMecTo Hee - NOP) M Clepyw e
: aKTMBHOM koMaHuzomn 6ygmer btfss PortB,6

goto START ; BesycinoeHmIt nepexon Ha nognporpammy START.

; [lpoBepka pexXMM TOHAJIBHOT'O BHSOBA BKIJIKOYEH WUIM BHKIIOYEH ?

btfss PortB,6 ; Ecaim 6- i1 6ur permcrpa PortB pasen 0, wTo
: BHIIOJIHSIETCSI cJenynmasi komanma (goto PRD), a
; ecnu paBeHl, TO clemyKmast KOMaHza He
; BrnonHsiercs: ( BMecTo Hee - NOP) M CHepywen
: aKkTMBHOM koMmaugzom 6ymer bcf PortB,2
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goto PRD ; BesycioBHEM mepexon Ha noxnporpammy PRD.

; <I>opmnposa1-me BpeMeHM OTPpMLATEJIBHOI'O IIoJylnepmona CHUMI'HajJla TOHAJIBHOI'O BERIBORBA.

bcf PortB,2 ; YcramoBuTw 2- ¥ 6ur permcrpa PortB = 0.
nop ; I[lycTele MauWMHHBIE LIMKJIIBIL.
nop ; "
nop ; "
movlw .85 ; Bammce B permcTp W xoxHcTanTH .85
movwf  Sec ; Kommpomanme koHcTaHTH .85 wus permcrpa W
; B permucTp Sec.
PAUSE_1 clrwdt ; YcTaHOBKa Hauajla OTCYeTa CTOPOXEBOI'O
; rariMepa WDT.
decfsz Sec,F ; Dexpemenr (-1) comepxmMMoro permcrpa Sec ¢

; COXpaHeHMEeM peByJIbTaTa LeKPEeMEeHTa B HeM Xe.
; Ecnu sTor pesynbrar He=(0, TO BHNOJHSIETCS
; cnepymomast xoManzna (goto PAUSE_1), a ecsm =0,
: TO Clemyomasi KOMaHIa He BHIONHsieTcs ( BMeCTO
; Hee - NOpP) M clenymlerl aKTMBHOM KOMaHOOM
; 6yger bsf PortB,2

goto PAUSE_1 ; BesycinoBHM mnepexon Ha noxnporpammy PAUSE_1.

, dopMmMpoOBaHMEe BPEMEHM IOJIOKMTEJNBHOI'O IMOoJiyllepMuona CHMI'Hajla TOHAJIBHOI'O BHSOEBA.

bsf PortB,2 ; To %e caMoe, uTO M Npu GopMMPOBaAHMU

nop ; OTPUIIATENBHOT'O MOJNYyNepuoma, TOIBKO

nop ; 2- n 6ur permcrpa PortB

nop ; ycraHaBJmBaeTcs B 1.

moviw .83 ; To xe camoe, uTO M npu bopMMPOBaHMMK

movwf Sec , OTPMLIATEJNIBHOI'O Iojiynepmona, TOJBKO B pPermucrp
; Sec BanMcHBaeTcss KOHcTaHTa .83

PAUSE_2 clrwdt ; YcTaHOBKA Hauajla OTCYeTa CTOPOXEeBOI'O

; rarimepa WDT.

decfsz  Sec,F ; To xe camoe, uUTO M npu GOPMMPOBAHMUN

goto PAUSE_2 ; OTPMIIATENBHOT'O MOJynepuoma, TOJNBKO

; 6eByCJIOBHEIM II€PEeXOJZi OCYUECTBISETCS Ha
; noanporpammy PAUSE_2.

;" Oumcrka" ( mexpeMeHT) TaliMepa.

decfsz  SecL,F ; Dexpemenr (-1) cogmepxmumoro permcrpa SecL ¢
goto CYCLE ; COXpaHEeHMeM peByJbTaTa B HEeM Xe.
; Ecnu sToT pesynbrar He=0, TO BHNOJHSIETCS
; cnepymowast xomanga (goto CYCLE), a ecsm =0,
; TO Clemyolass KOMaHIa He BHIONHsieTcs ( BMECTO
; Hee - NOpP) U clenywier aKTMBHOM KOMaHIOM
: éymner decfsz SecH,F
decfsz SecH,F ; To %e caMoe, uYTO M IpPU HAEeKpeMeHTe
goto CYCLE ; comepxmuMmoro permcrpa Secl, Tomeko
; NpUMEHUTENBHO K permucrpy SecH.
bcf PortB,2 ; YcraHoBuTB 2- ¥ 6uT permcrpa PortB =B 0.

1
; Yxon pabouell TOUKM NIPOT'PaMMiEl B BeuHOEe' KOJBIO M BHXOM M3 HeEro Iocje
; NepekJodYeHMss p/ CTaHIMM C Hepenauy Ha [pUEM.

PRD clrwdt ; YcTaHOBKa Hauajla OTCYeTa CTOPOXEBOI'O

; rarmMepa WDT.

btfss PortB,0 ; Ecnu HyneBoit 6ur permcrpa PortB  pasen 0, o
; BHIIONHSIETCSI Clenywomass xomauzma (goto PRD), a
; ecnu paBeH 1, TO clenywmas KOMaHAa He
; BrrnonHsiercs: ( BMecTo Hee - NOP) U clepyomen
; akTMBHOM kKoMaHpmom 6ymer btfss PortB,0

goto PRD ; BesyciyoBHHNM nepexon Ha nomnporpammy PRD.



; Eme oxzHa nporEepka

btfss PortB,0 ; To xe caMoe, uYTO M IpMU [EpPBOM NpPOBEpPKe
: TOJILKO, NpPM PaBeHCTEE HYJIeBOT'O BmumTa permcrpa
; PortB enuHNUIe, Clenyoniel aKTMBHOM KOMaHIOMN
; éyneT goto START.
goto PRD ; BesycinoBHI Hepexon Ha noxnporpammy PRD.
goto START ; BesycinoBHmI Hnepexon Ha nognporpammy START.
end ; JIupexTMBA KOHIJA TEKCTa [IPOI'PaMMEL.

[na Toro 4Tobbl fanee pabotaTtb C TEKCTaMK 3TUX NpOrpamMmM, co3ganTe NpoekTbl cus_1 mcus_2,
a 3aTeM cKonumpymnTe B HUX hansnbl cus_l.asm UM cus_2.asm COOTBETCTBEHHO.

O ToMm, KaK 3TO genaeTcs, pacckasaHo B 5-M pasgene.

MoxxeTe npoaccembnupoBatb UX U y6eauTbCcs B OTCYTCTBUM OLUMOOK.

WTak, nepeg Bamu TekcT nporpammebl cus (Tak s 6ygy HasbiBaTb M06Y0 U3 HUX), OPOPMMAEHHbLIN NO
BCEM MpaBunam COCTaBMeHUs TeKcTa nporpaMmmel.

PaHee s ynomuHan npo "npaeuno 12-t1 npobenos".

B TekcTe nporpamMmbl CUS, 3TO MPaBUIIO UCMONb30BaHO Ha NPaKTUKe.

[asawnTte pasbupatbcs.

TekcT nporpaMmMbl COOEPXKUT KOMMEHTapUK, U3 KOTOPbLIX MOXXHO MHOro€e y3HaTb.

Takoro poga KOMMEHTapuu - 4OCTaTOYHO Bonbluas peakocTb.

Mo cOBOKYMHOCTM NPUYMH, pa3paboTymku NporpaMmM peako cebs aTuM yTpyxaatoT.

OTyacTi aTUM 1 06BbACHAETCA TO, YTO NPU HANUYMKU BONBLLOIO KONMYECTBA Pa3HOOOpPa3HbIX
TEeKCTOB nporpamm, 6onbLuasa nx 4acTb Tak U OCTaAeTCAa "TalnHOW 3a CEMbIO nevaTamn'.

[na onbITHBIX NPOrpamMMUCTOB, BriadetoLmnx npueMammn nporpaMmmMHo-annapaTHoro aHanusa,
OTCYTCTBUE KOMMEHTapUEB He ABMAETCH HENPeOoOoNMMON Nperpagon, Ho C HaYnHaLWUMK
CMNOXHee: C HeNpuBbIYKK, MOXHO "3arnony4nTb MHOXECTBO (pUHranos".

YT06bI yMEHbLINTEL UX KONNYECTBO, AaBanTe NOTPYAUMCS.

HanomuHato Bam cHoBa 1 cHOBa: ABUXKeHUe pabo4ven TOUKM NPorpamMmbl, MO TEKCTY
nporpamMmmbl, HUKOrga He ocTaHaBfIMBaeTCs (3a UCKMIOYEHMEM "yXO4O0B" B CMSALLNA PEXUM
SLEEP).

OTO O3Ha4aeT To, YTO ecnn HeobxoaUMO 3adepXaTb UCNOSNHEHME NOCNeayYLWMX KOMaHa, TO
pabouyyto TOYKY NporpamMmmbl 06513aTENBHO HYXKHO “3akonbLeBaTh" (3agepkaTb) B KAKOW-TO
noanporpamme, o6pasHo BblpaXascCh, "MOCTABNEHHON Ha CHETYMK".

Bbixoa pabouen Touku nporpammbl, U3 3TOM NOANPOrpaMmMbl, BO3MOXeEH nNnbo nocne 3aBepLUeHuns,
nporpaMMHO OpraHn3oBaHHbIM CHETYMKOM, CBOEro cyeTa, NMnbo nocne nocTynseHnsa BHeLHero,
ynpaBngaoLLero curHana.

JTiobasa nporpamma 370 NOCTOSAHHAs "BepeHuLa” Takoro poga konew, n 6e3 rny6bokoro noHMMaHmns
cMbIcna 1 "TexHonorun" aTux "3akosibLoBOK", B NporpaMMmupoBaHum genartb Hevero.

[Mporpamma cus He ABNAETCA UCKITIOYEHUEM.

Ecnu Bbl norimeTe ee paboTy, TO HangeTe OTBETbI HA MHOTME BOMPOCHI.

"llanka" nporpaMmmbl.

HanomuHato: Bce YTO HaxoauTcsl NpaBee Todek ¢ 3ansaton, MPLAB "He BuauTt”, n K nporpamme, B
OykBanbHOM CMbICIe 3TOr0 CMoBa, 3TO HE UMEeeT OTHOLLEHUS, TaK Kak NporpaMmma, onsTh Xe, B
OGykBanbHOM CMbICIE 3TOro CMoBa, 3TO TO, YTO HE 3abNOKMPOBAHO TOYKAMM C 3aNATbIMM.

Beepxy "Wwankn" nporpamMmmbl, 06bIYHO, MOMeLLaeTcsa obLlas, NossiCHUTENbHas NHopmauuns o
nporpamme, o6 yCcTponcTBe, KOTOpOE OHa obcnyxmeaeT 1 T.0. ("NpaBuno xopoluero ToHa". He
06a3aTenbHO, HO XXenaTenbHO).

OTa MHgopmaunsa MoXeT ObiTb M3NOXKEHa B NPON3BOSIbHOM (hopMe.

To >xe camoe OTHOCUTCHA N K KOMMEHTapUAM.

"AKTUBHag" YacTb "LWankun" HaynHaetca ¢ aupektns LIST u _ CONFIG.

Mepeas "nogckasbiBaet" MPLAB , kakon uMeHHO daiin, n3 BecbMa obLmnpHomn 6ubnmoTteku
hannos, HYXHO 13BreYb U3 ee "Heap" Aons Toro, YTobbl "NpmBa3aThca” K KOHKpeTHOMY Tuny NMNKa
(B HaweM cny4ae, Kk PIC16F84A), a npu noMoLLM BTOPON OMPEKTMBLI YCTaHaBMBAKOTCH 3HA4YEeHUA
OGMTOB KOHpUrypaumm.

B PIC16F84A, 6utoB koHdUrypaumm BCero 5 n noaTomy, n3 NsTv ABOMYHbIX pa3psgos 16-puyHoro
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yucna (B gaHHom cnyyae, 03FF5h), akTMBHbIMM (B KOTOPbIX MOXHO YTO-TO MEHSATb) ABNSIOTCS
TONbLKO 2 NocneaHUX paspsaa, a nepeble Tpy Beerga "nponucbkiBaroTca” kak 03F.

16-pnyHomy uncny F5h cootBeTcTBYyeT OmMHapHoe uncno 1111 0101.

Cepsiemcs ¢ pacnevaTtkon 6UTOB KOHUrypaLuw.

Mony4yaeTtca: nepesoanm TakToBbI reHepatop MNKKa B pexum ctaHgapTHOro, KBapLEeBOro
reHepaTopa (XT), Bkntoyaem ctopoxeson Tanmvep WDT, paspelsaem paboTy Tanmepa BKIHOYEHUS
nutaHna PWRT, oTkntovaem 6uT 3awmtel namsati nporpamm n EEPROM namsTv gaHHbIX.

YTo Kacaetcs PWRT, To Ha Hero, noka, MOXXHO He obpallaTe BHUMAHWS.

OH He npeacTaBnseT cobor HEYTO COBEPLLUEHHO HEOBXoaMMOE.

Ero MOXXHO BKITHOUUTb, @ MOXHO U BbIKIMIOYUTb.

PWRT, 3a c4yeT hopMUpOBaHMS 3aepPXKK, "HENTpanm3yeT" HeraTuBHbIe NOCNeCTBUA MeASTIEHHOrO
HapacTaHusa NUTaoLero HanpsHXeHus.

MpakTnyeckun Bcerga, aTa CKOPOCTb HACTOMNBKO BbICOKa, YTo "ycnyr' PWRT He TpebyeTcs.

[anee HeobGxoaMMO onpenenuTbCa C perMcTpaMmm cneumanbHOro 1 obLero HasHavYeHus.
Mopsagok aToro "onpedeneHna” He UMeeT 3HaYeHUs: MOXHO, cHayana onpeaesiMTbCa ¢ pernctTpamu
obuLero, a 3ateM, cneumnanbHOro HasHa4YeHus unum "nepeTtacoBaTb UX Kak kapTbl”.

Tak kak "6apgak”, B TEKCTE NporpaMmbl, COBCEM HE HYXXEH, TO COBETY0 Bam npuaepxuBartbcsa Toro
"nopsigka”, KOTopbIn "HaBefeH" B "LWanke" nporpamMmmel CUs .

Mpwn "nponucke" permcTpoB crneumanbHoro (M obLero) HasHauyeHus, Hy>KHO "NPoNNCbLIBaTh" TONbKO
TE PerucTpbl, KOTOpble 3a4eNCTBOBaHbI MPU BbINONHEHUU NporpamMMebl (K COOEPXKUMOMY KOTOPbIX
npovcxoaat obpalleHus).

"MNponuceiBaTh” Te€ PperncTpbl, KOTOpbIE HE 3a4eUCTBYHOTCA NP BbINOSTHEHNN NPOrpamMMbl, MOXHO,
HO He HYXXHO.

Ecnu Bo3HuMkaloT comHeHusa Tuna: "A Bapyr notpebyeTca?", MOXHO "nponucaTtb” BCe (UK 4acTb)
perncTpbl cneumanbHOro HasHadeHunsd, a NoToMm, Kkorga nporpamma dyget otpaboTaHa, yépaTtb
nuwHue.

JInyHo 9, B NogobHbIX 06CTOATENBCTBAX, NOCTYNA0 UMEHHO Tak.

B nporpamme cus, Bbl BUOMUTE TOMBKO T€ PErncTpbl cneumansHoro HasHavdeHus1, KotTopble
3a[1eCTBYIOTCS MPU BbINOMHEHUN Nporpammbl. JIMLIHUX HeT.

"Tponucka" NPonucxoanT Npu NOMOLLM ANPEKTUBLI equ C YKasaHueM agpecoB perMctpoB
creumanbHOro HasHadyeHusi B obnactn onepaTtMBHON NamATy.

O6paTtuTe BHMMaHue Ha To, 4YTO agpec pernctpa TrisB (1-n 6aHK) gybnupyeTt agpec peructpa
PortB (Hyneson 6aHKk).

OT0 TO, O 4eM roBopusock paHee (KTo 3abbin, BEpHUTECH Ha3an).

Peructpbl obLiero HasHa4yeHUst NponucbIBaOTCA MO agpecamM 0b6racTy onepaTtuBHOM NaMaTH, He
OTHOCSALLMMCS K pernctpam creumnanbHOro HaHavyeHus.

MoxHo BbIGpaTh Ntobble N3 3TUX agpecoB. ATO NIMYHOE 4EeNnOo NporpaMmMucTa.

Pernctpam obLiero HazHa4YeHMs Hy>XHO NPUCBOUTL Kakue-HUbyab Ha3BaHus.

OTO TOXe NMYHOEe Aeno nporpaMmmucTa.

Hy n cooTBeTCTBEHHO, "nNponucaTk” 3TN Ha3BaHWs B "LWarnke" nporpamMmmel.

A HasBan ux Sec, SecH n SecL.

Kakve oHW BbINOMHSAOT PYHKUMM - MOHATHO U3 KOMMEHTapu1eB.

BosHukaeT 3akoHHbIM Bonpoc: "OTKyaa OHM B3snMCb 1 BOOOLLE, YTO 9TO Takoe"?

A B39n1Cb OHW 13 NPOrpaMmmbl.

CtaHoBUTCA eLle HENOHATHEN: "A ecrnu, HanpuMep, NporpaMma eLle He HanucaHa, To Kakume
perncTpbl o6Lero HasHa4yeHusi NponuceiBaTh"?

OTBeT: HMKaKue.

Bonipoc: a oTkyaa B3snucek Sec, SecH n SecL?

OTBeT: M3 NporpamMmsil.

[Moxoxe Ha ncrnopyeHHyo NnacTuHKy. Jaxe maTom Xo4eTcs 3apyraTbCes.

[aBanTe BbIXOAUTbL N3 3TOrO "3aMKHYTOro Kpyra".

C peructpamu crieymanbHOro HasHaYeHnst Bce NOHATHO: Y HUX (PUKCMPOBaHHbIE Ha3BaHUS U UX,
N3Ha4anbHO, MOXHO "nponMcaTb BCEM CKONMOM", @ NOTOM "M306aBUTLCA" OT NIULLHNX.

C peructpamm obLLEro Ha3Ha4YeHUs1 CrioXKHee.

Moka oHu He ByayT "durypmpoBaTh” B paboyen YacTn nporpaMmebl, 3TM PEMMCTPbI HAXOAATCSA Kak
Obl B cocTosiHMM "OpeBHa/bonBaHkn" n NpeactaenatoT cobon popmy 6e3 cogepkaHums (Tonka —
HWKaKoro).

A BOT KOra KomaHAbl NporpamMmmbl HAYUHAIOT K HUM 06paLlaTbCAa U YTO-TO C HUMK "BbITBOPATL"
(HanonHeHne opmbl cogepxaHnem), To COBCEM Apyroe Aeno.
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B atom cny4ae, "nponucka” obszatensHa.

Bawemy BHMMaHWO NpegocTaBrieHa rotoBas nporpamMmma, 1 rno 3Tou npuynHe, BrosHe noHsTHO,

Kakne MMEHHO perncTpbl 00Lero HasHa4YeHns HY>KHO NPONUCLIBaTb, @ aHaNU3npyst TEKCT

nporpamMmbl, CTAHOBUTCA MOHATHBLIM U TO, 3a4eM OHU HYXXHbl U Kakne (PyHKLUN BbIMOMHSIOT.

A ecnv nporpamMmmMmuCT cuguT nepeq "4nctbiM NMCTomMm Bymarm” n TonbKo NPUCTyNaeT K COCTaBMEHUIO

nporpammbl???

B vacTtu, kacaroLlencs perncTpoB cneumanbHOro 1 obLero HasHa4yeHus, 3To AenaeTca Tak:

B "wanke" nporpammel, "ONTOM MPOMUCKLIBAKOTCA" perncTpbl cneunanbHOro HasHavyeHuns.

[Mocne okoH4YaHWs cocTaBneHus NporpamMmbl, NULLIHAE MOXHO yOanuTb.

Pernctpbl obLiero HasHa4eHnst He "NPONUCBLIBAOTCA", TaK Kak Noka He ACHO, YTO "nponucbiBaTh".

M MOXHO Ha3HauMTb Kakme-HMbyab Ha3BaHWs, KOTOpble, MO XO4Yy COCTaBMNeHMs NporpamMmbl,

MOXHO B 10601 MOMEHT nameHuTb (y nioboro 6onee-meHee "HabumBLLETO pyKy" NpOrpaMMmncTa,

nmeeTcsa Takon "Habop" NPMBbLIYHBIX HA3BaHWI), MOCMEe Yero 3T PerncTpbl "NnponuceiBatoTcs".

Ho aTo He o6sa3aTenbHO. MOXHO HayaTb 1 € "nNycToro mecra”.

Hanpumep, no xoay co3gaHus TekcTa nporpamMmmbl, BO3HUKNA HEOOXOAMMOCTb B 0AHO6aNTHOM

CYeT4uUKe.

Emy TyT e npuaymbiBaeTcs Ha3BaHue, Hanpumep, ABC, npucBanBaeTcsa agpec (B obnactu

onepaTuBHon NamaTn), Hanpumep, OEh 1 nocne atoro, B "Wwanky" nporpammbl obaBnseTcs cTpoka:
ABC equ OEh

Bcé. 3T1oT permctp "nponucaH" ("BBELEH B 3KCMyaTaumio") U C HAM MOXHO paboTaTb.

Takum xxe obpa3om "poxaatoTcsa U BBOAATCA B 3KCNyaTaumio” Apyrme permctpbl obLiero

Ha3HayeHns, He06XO0aUMOCTb B "POXOEHNM" KOTOPbIX BO3HMKAET MO XO4Y COCTaBMEHUS TEKCTa

nporpamMmei.

B KOHEeYHOM UTOre, K KOHLY npoLecca HanMcaHnga TekcTa nporpaMmmel, B "LLanke” nporpaMmmbl

"HakannueaeTcs/ocefaeT" Kakoe-TO KONMYECTBO PErMCTPOB OBLLErO Ha3HAYeHUS, K COAEPKMMOMY

KOTOPbIX, MO XOA4Y UCNOMHEHWS NPOrpaMMbl, C MOMOLLbIO KOMaHZ, MPOMCXOAAT obpaLleHus.

B TekcTe nporpamMmbl CUS, Takmx perMcTpoB "HaKoMumnoch" Tpu.

B opyrux nporpammax, ux MOXeT ObITb Apyroe KonmyecTso. 3aBMCUT OT 3aMbicha.

MNownu ganbLue.

B "wanke" nporpammel, Bbl BUANTE CTPOKY F equ 1

CwmbICn 9TOM CTPOKM 3aKNO4aeTCcsa B CneayoLwem.

OTKkpowTe cnMcok KomaHa 1 obpaTuTe BHUMaHue Ha 6anT-OpMeHTUPOBAHHbIE KOMaHAPbI,

N B YacTHOCTW, Ha BykBy d, KOTOpasi ABMNSIETCA COCTABHOM YaCTblo KOMaHAbI.

B 3aBUCMMOCTU OT 3Ha4eHus aToro napameTpa (0 unu 1), pesynbtat UCNOSIHEHUS KOMaHObl MOXeT

coxpaHuTbca NMbo B akkymynatope (W), nmbo B TOM e pernctpe, ¢ CogepXMmbiM KOTOPOro

npoussoautcsa gencraeue (F).

[na koMGOPTHOro BOCNpUATUSA TEKCTA NporpaMmel, yaobHee, ecnv B kayecTBe napameTtpa d 6yget

ykasbiBaTbCca He 0 mnu 1, a W nnun F coOTBETCTBEHHO.

[MprmevaHue: ¢ pernctpom W BCe NOHATHO, 3TO €ro Ha3saHWe BOCMPUHUMAaeTCs O4HO3HaYHO, a BOT

peructp F pusnyeckn He cyllecTByer.

Byksa F, B CMMBONBbHOM (MMM B CUMBOSIMYECKOM, Ui B 0606LLeHHOM) Buade, o6o3HavaeT ToT

perncTp, ¢ CoaepXnmMbiM KOTOPOro NPON3BOAUTCS OENCTBUE M MOITOMY, 3a 3TOM BYKBOW MOXET

"ckpblBaTbCA" NO6ON U3 3a4eNCTBOBAHHbLIX B MPOrpaMme permcTpos.

Hanpumep, komaHay aekpemeHTa cogepXxumoro peructpa ABC, ¢ coxpaHeHueM pesynbtaTta

AEKpeMeHTa B HEM Xe, MOXHO "1n306pasunTb” Tak:

decf ABC,1
HO ropasfo yaobHee oHa GyaeT BOCNPUHUMATBLCS Kak:
decf ABC,F

[ns Toro 4tobbl nepenTn kK aTomy Bornee KOMPOPTHOMY BOCMPUSTUIO MECTa COXPaHEHNS
pesynbTaTa BbINOMHEHUA KOMaHabl, B "Wanke" nporpammel 1 "nponnceiBaetca” ctpoka F equ 1.
[OupekTtnBa equ gaet ykasaHne MPLAB : ecnu B TEKCTE NporpamMmmbl uMmeeTcd bykea F, TO ee HyXXHO
"BOCMPUHATL" KakK 1.

Takoro xe poga MaHUMynALMIO MOXHO NPOU3BECTU N C HYNeM, NOCTaBMB eMy B COOTBETCTBUE
OykBy W.

B aTom cny4ae, B "Wwanky" nporpammbl HyHo gobasntb W equ 0.

Mpw HanucaHuM nNporpamMmel "C YUCTOro nncTa", B "Wanky" nporpamMmmel, "He MyapCTBYS NyKaso",
MOXHO NMOMECTUTb 06e 3TUX CTPOKMU.

Mo okoHYaHWMM paboTbl Hag NPOrpPaMMON, TEKCT NPOrpaMmbl NPOCMaTPUBAETCS Ha NpeaMeT
HanMunA/OTCyTCTBUSA, HaNnpuUMep, KOMaHz, pesynbTaT BbIMOMHEHNS KOTOPbIX NOMELLAeTCHa B perucTp
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W.

Ecnn ecTb xoT4 Obl 0O4Ha Takass koMaHga, To ctpoka W equ 0 ocTtaBnsieTcs B "Lianke”
nporpamMmebl, a ecnv nx BoobLue HeT, To yaanseTcs.

To e camoe OTHoCUTCA M K cTpoke F equ 1

B TekcTe nporpamMmsbl Cus, pesyrnbTaThbl BbIMOMHEHUS] KOMaH COXPaHSIOTCH B TEX Xe perncrpax, ¢
COAep>KMMbIM KOTOPbIX MPOM3BOAATCH AeUcTBUA, a pernctp W He 3ageincTByeTcs.

Mo aTon npuumHe cTpoka F  equ 1 octaBneHa, a ctpoka W equ O yganeHa (XoTd, €e MOXHO
n octaBuTb. OT 3TOrO, B paboTe NporpaMmmbl HAYETO HE U3MEHUTCS).

Noem panee.

Ctpoka RPO equ 5

C y4yeTOM CKa3aHHOrO Bbllle, CTAHOBUTCH MNOHATHbLIM, YTO AMPEKTUBA equ JaeT ykasaHue MPLAB :
€Cnn B TEKCTE NPOrpaMmbl MMeeTCst KOMOMHaunsa cumBonoB RPO, TO ee Hy>KHO BOCMPUHATL Kak
umdpy 5 (B 4aHHOM cny4yae, 5-n 6ut pernctpa Status > nepeknoveHne 6aHKoB).

B aTom cny4dae, komaHga nepekntiodeHns B Hyneson 6aHk 6yaeT BbirnageTb He kak bef Status,5 |, a
kak bcf Status,RPO (yctaHoBuUTb B 0 NsATbIM BUT pernctpa Status ), a komaHaa nepeknioyeHns B
nepsbI 6aHK ByaeT BbIrmMaAaeTb He Kak bsf Status,5 , a kak bsf Status,RP0O (ycTtaHoBWTb B 1 NATbIN
ouT perncTpa Status).

Takum xxe obpasom, Npu NOMOLLN OMPEKTUBBLI €qU, MOXHO "NOgMEHUTL" HOMepa Nobbix BUTOB
perncTpoB cneunanbHOro HasHavYeHus Ha CTaHA4apTHbIe Ha3BaHUS 3TUX BUTOB (MOXHO axe
npugymaTb CBOW Ha3BaHUS, HO 3a4eM 3TO HYXKHO?).

HasBaHua GUTOB 3anoMmnHaOTCA ropasfo nerye, Yem Homepa GMTOB, KOTOPbIE, K TOMY Xe, U
ayonupytotes (permcTpoB MHOro, a 6utoB Bcero 8), NnosToMy pekomeHayto Bam onepupoBaTtb He
HoMepamn BUTOB, a NX Ha3BaHUAMW.

K Takmm "BeLam” Hy>XHO NpvBbIKaTb C CaMoro Havyana.

EcTecTBeHHO, YTO UMeeT CMbICH NpUcBanBaTb Ha3BaHUS TOMNbKO TeM BuTam, KoTopble
3ae1CTBOBaHbI B NporpaMmme.

B nporpamme cus, 3agencTBoBaH TOfbko oguH Takon 6ut (RPO). OH 1 "nponucaH”.

Ecnu Bo3HMKHET Takast He06X04MMOCTb, TO X04y HanMcaHusi NPOrpaMmMbl, MOXXHO 3aMEHATb HoMepa
OMTOB Ha MX Ha3BaHUA (ECTECTBEHHO, C "nponunckon”).

A MOXHO M3Ha4anbHO NPUKUHYTb, Kakme GuTbl MoryT notpeboBaTbCd, "onToM nponucaTe” ux, a
3aTeM, NO OKOHYaHUKN paboTbl Ha4 TEKCTOM NporpaMmebl, ybpaTtb Te Ha3BaHMa GUTOB, o6GpaLLeHMI K
KOTOPbIM HeT.

M3 ckazaHHOro MOXXHO caenaTb BbIBOA: HUYEro Nnioxoro He NponsonaeT, ecnu B "ianke”
nporpammbl 6yaeT "nponmcaHo” To, YTO B NPOrpaMme He Ucnonb3yeTcs (OWnbKkn HeT).

A BOT 06 obpaTHOM TaKkoro ckasaTb HeMNb3s: ecrnn B paboyer 4yactu nporpammel 6yget
MCNoNb30BaHO TO, YTO B "Wanke" nporpammel He "nponucaHo”, MPLAB ob6si3aTenbHo “3apyraetcs”
n ykaxxeT Bam Ha aTo.

To ecTb, nocne accembnupoBaHus, Bbl nonyunte coobieHme 06 owmnbke, n MPLAB "oTkaxeTcsa"
cosgasatb HEX-chann.

W ewle oavH BbIBOA, AMPEKTMBA equ CTaBUT B COOTBETCTBME OOHO OPYromy:

- HasBaHue perncTpa > ero agpecy,

- HasBaHue buTa > ero Homepy,

- HasBaHWe KOHCTaHTbl (KOHCTaHTE TOXe MOXHO NPUCBOUTL Ha3BaHNE) = ee 3HaAYEHUIO.
[MpuMeHeHne 3ToN ANPEKTUBLI MO3BONSAET COCTaBUTb YAOOHbIN, Ans paboTbl U BOCNPUATUSA, TEKCT
nporpamMmei.

N B camom gene, 3a4eM Kaxabln pas, npu obpalleHnn, Hanpumep, K perucTpy, ykasblBatb ero
agpec B obnacTtu onepaTnBHON NnamaTy (MOXHO caenaThb M Tak), Koraa aToT permcTp MOXHO OauH
pa3s "nponucaTb", a 3aTeM ykasbiBaTb TOMLKO €ro Ha3BaHue.

OTtomy HasaHuo MPLAB aBTOMaTM4ecKku NOCTaBUT B COOTBETCTBME aapec TOro perncrpa,
KOTOPOMY OHO NMPUCBOEHO (HangeT ero B 0651acTn onepaTtMBHON NamsaTh).

W nocrnepHee, 4TO HYXXHO yKasaTb B "Lianke": "Touky Bxoga" B nporpamMmmy 1 "Touky Bxoaa" B
noanporpaMmmMy npepbiBaHus.

O nocnegHem 6ygeTt oTAeNbHbIN pasrosop.

Tak kak B nporpamMmmMe cus npepbiBaHUS HE NCNOMb3YIOTCH, TO U "TOYKY BXoga" B nognporpamMmmy
npepbIBaHUS YKasblBaTb HE HYXXHO.

[na Toro 4ToObl 3aaaTh "TOYKY BxoAa" B nporpammy, Heo6xoAMmo, Npu NOMOLLM ANPEKTUBLI Org,
ykasaTb, C Kakoro agpeca (B cyeTumke komaHg PC) HYXXHO Ha4yaTb UCMOMHEHWe NporpamMmbl

(org O - HauaTb C HyNeBOro agpeca).

B nogaensiowem 60nNbLUMHCTBE Cyvaes, yKasblBaeTCs HYNeBOn agpec, HO MOXHO ykasaTb U
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OpYyromn.

B nocnegHem cnyyae, B namATK nNporpamm, BCe KOMaHbl MporpaMmmbl CMELLLaTCA BHU3 Ha
KonnyecTBo siveek PC, ykazaHHOe B paboyen YyacTu ANPeKTUBbI 0rg (NpUMeHsaeTCs peako n B
crneundunyecknx cryyasx).

OupektnBa org nogobHa cTapTOBOMY NUCTONETY: NOcrne TOro, Kak oHa “caenaet ceBoe geno”
MOXHO HaYMHaTb UCNONHEHME paboyer YacTn NporpamMmmbl.

Ecnn paboyast yactb nporpammbl HaunHaeTcs ¢ [N START, TO HUKaKMX AONONHUTENbHbBIX “MNHKOB"
He HYXXHO: nporpaMmma HadHeT ncnosnHaTbea ¢ MM START, kak roBoputcs, "CBOUM XO040M".

A ecnu NN START HaxoguTca rge-To B "Aebpsx” TekcTa nporpammbl (HanpuMmep, B cepeanHe
TEeKCTa), TO HYXXEH "MMHOK", B Ka4eCcTBe KOTOPOro ucnonb3yeTcs komaHga goto START .

B cooTBeTCTBMM CO CKasaHHbIM, B MporpamMme cus, nocrie gnpektussl org 0, komaHga

goto START He HyHa, HO B oby4atomx Lensx, S ee youpartb He cTan, Tak Kak BO MHOIMX
cnyyasax, aTa KoMaHaa Hy>Ha.

MycTb oHa Bam HeMHoOro "rnasa nomo3onut". Xyxxe oT 3Toro He Gyaer.

Tenepb 0 CUHTaKcuce.

B "wanke" nporpammbl, Ha3aBaHUS "TOro-cero” MoryT 6bITb yKasaHbl B yaobHOW nsi nporpaMmucTta
dopme.

Hanpumep, B "Wlanke" nporpaMmmsbl, ykasaHo HasBaHue permctpa IntCon . 3To o3HavaeT 710, 4YTO B
pabo4yen YacTn nporpammbl, Npu obpaLleHnn K 3ToMy pernctpy, obasatenbHO 4OSMKHbI OYKBaIIbHO
cobnoaatbCa NpaBuna HanMcaHus 3Toro Croga.

Ecnn Bbl ykaxeTe ero HasBaHue kak INTCON umnum Intcon , To nocrne acceMbnupoBaHus nonydnte
coobLeHne o6 oLwmnbke.

Ecnn 6ut "nponucan” kak RPO, To UMEHHO B TakOM Buae Ha3BaHMe 3TOro 6uTa AOMMKHO
"¢hurypmpoBatb"” B pabo4er 4yactn nporpammbl.

Ecnu Bbl Tam ykaxeTe ero HassaHue kak rP0 unu Rp0O, To onaTbk e, nony4nte coobueHne ob
owmnbke.

CkasaHHOe OTHOCUTCA Kak K HasBaHusM paboudnx 6GuToB, Tak 1 K HazBaHusaM BuToB cnaros.
MprmeyvaHne: B TEKCTE NporpaMmmbl CUS, OUThl doniaroB He Ucnonb3yTea (onepauumi ¢ onaramm
HeT).

HaseaHusa pernctpos W 1 F MOXHO yKasbiBaTb 1 C OOMbLUONW, U C ManeHbKon OYKBbI.

Hanpumep, ecnu B "wanke" ykasaHa 6ykea F, To B paboyen 4yactu nporpaMmmMmbl MOXHO nucatb f nnm
F. Owunbkun He Byper.

To ke camoe pacrnpocTpaHsaeTcsd Ha agpeca U ANPEKTUBSI.

Hanpumep, MOXHO HanucaTtb agpec pernctpa kak OCH, OcH, Och, OCh , a gupekTtunBy Kak equ, Equ,
EQu, EQU ...

B paboyen 4actu nporpammbl, HazBaHUs nognporpamm (M METOK) JOMKHbI OyKBanbHO coBnagaTth C
Ha3BaHNAMU ITKX Xe nognporpamMmm (MeTOK), KOTOpble YKa3blBatOTCA B KOMaHOax Nepexoios.
Hanpumep, umeetca nognporpamma START.

Ecnn, npn nepexofe B 3Ty nognporpamMmmy, B kKoMaHae nepexona, ykasaHo Start (goto Start , a He
goto START ), To MPLAB BblgacTt coobLieHne o6 oLnbke.

HassaHusa nognporpaMmm (MeToK) npuaymbiBaeT nporpaMmucCT.

OH MOXeT npuaymaTtb, Hanpumep, Ha3BaHue Start_1.

maBHoOe, 4TOOLI B KOMaH4axX Nepexonos, 3TO Ha3BaHMe HbINo Obl TOYHO TaKUM XKe.

Paboyas yacTb nporpamMmmbil.

Pabo4yasa yactb nporpaMmmbl Ha4MHaeTcs ¢ nognporpammel START, KoTopasi, B CBO o4epefb,
HaYMHaeTCHa C NOArOTOBUTESNbHbBIX ONepaunii 1 3akaH4YMBaeTCs 3anncblto, B perncTpbl obLiero
Ha3HayeHWs, KOHCTaHT, 3adatoLmx BpemMs paboTbl Tanmepa.

Tak kak 3anncb 3TUX KOHCTaHT He TpebyeT HUKaKuxX npeaBapuTeribHbIX YCTAHOBOK, TO 3Ty rpynny
KOMaHg, MOXHO pa3MecTUTb, Hanpumep, B Hayane MM START vnu "BpesaTb” ee Mexay KoMaHgamu
NoAroTOBUTENbHbLIX Onepauun (To, 0 YeM roBopunock paHee). Pesynbtat OyaeT ogHUM U TeM Xe.
B pnaHHOM criyvae, g pasMmecTur aTu rpynnbl KOMaHg Tak, Kak ykasaHo B TEKCTE MporpamMmbl.

MM START Ha4ymHaeTcsa ¢ komanAabl clrf IntCon .

Cwmbicn aTOM KOMaHAbl 3aKnoyaeTes B cnegytowem: BoiBog RBO nopta B 3agencTBoBaH Kak BXOA.
OpHoBpemeHHO, BbiBog PBO aBnsieTcs BXoaoM BHewwHero npepbiBaHus (INT).

K Tomy e, BbiBog RB6, MO KOTOpOMY OpraHm3yeTcs npepbiBaHWE MO N3MEHEHUIO YPOBHS cUrHana
Ha BbiBogax RB4...RB7, Takke 3a0encTBOBaH Kak BXopd,.

O npepbiBaHUsX pasroBop ByaeT noa3xe, a noka NpocTo NPUMUTE 3TO K CBEOEHUIO.
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XOoTSa B nporpamMme Cus U He npegyCcMOTPeH yxo4 B npepbiBaHus, crneumanucTbl ompmMel Microchip
pekoMeHAYIoT, B 3TOM cry4dae (1 BoobLue, B criyyasx, Koraa 3agenctsoBaHbl BoiBoabl [MKa,
yyacTByOLLME B OpraHM3auun npepbiBaHUn, n korga xoTta 6bl 04MH U3 HMX, paboTaeT Ha BXxopn)
rnobanbHO 3anpeTuTb NpPepbIBaHUS.

[nsa aToro gocrtatoyHo yctaHoBuTb B 0 ceabmont 6ut peructpa IntCon (rmobanbHbivi 3anpeT
npepbiBaHMI), HO Yalle Bcero, copacbiBaetca B 0 Becb 6anT peructpa IntCon , uyto Bbl v BuguTe B
TeKCTe nNporpammbl (37O, Kak Obl, "ABOMHON 3anpeT" NnpepbiBaHUN, CM. pacneyvaTky permcrpa
IntCon).

Ha nepsbix nopax, komaHay clrf IntCon MOXHO BCcerga BCTaBnATb B HA4ano nporpamMmmebl, B KOTOPOW
He NpefyCMOTPEH yxo4 B NpepbiBaHUA (UM NpeayCcMOTPEH, HO No3gHee), 0cob0o He 3aayMbIBasiChb,
HY>XHa OHa UNu HeT.

Xyxe OT 3T0ro He BygeT, a "nepecTpaxoBoyka” He NOMeLLaeT.

Cnepytowas komanga: clrwdt (cbpoc ctopoxesoro Tanmepa WDT).

Tak Kak CTOpOXXeBOW TaMep BKMKOYEH (CM. OUThbI KOHUrypauum), To ero, No Xoay UCMNONHEHUS
nporpamMMbl, HY>XKHO NepMoanYveckn copacbiBaTb.

HanomuHato, 4To CTOpOXXEBOW Tanmep npencrasnseT cobon "HemyapeHbln" RC - ogHoBMbOpaTop
(xaywun mynbTuBMGpaTop) ¢ nepesanyckoMm.

Ecnu ero neproguyeckn He nepesanyckaTtb (He cOpacbiBaTb), TO OH 3aKOHYUT HOPMUPOBAHNE
nMmnyrnbca, u No 3agHemy ero poHTy, NponsonaeT cOpoc NporpamMmmbl Ha Havano, To ecTb, Nepexon
Ha nepsyto komaHay MM START.

Takum obpasom, ecnv nporpaMmma, no KakMm-To npuymnHam, "3asmucHet"”, To WDT BbiBedeT ee u3
3TOro COCTOSIHUSA.

B aTOM 1 3aKkntoyaeTcs OCHOBHOW CMbICIT €ro NPUMEHEHUS.

Tak BOT, paccmaTpmBaemad cenyac KomaHaa siBfiseTcs NepBon U3 HECKOSNbKUX TaKUX Xe KoMaHA,
"pa3bpocaHHbIX" MO TEKCTY NpOorpaMmel, YTO BNOfHE 06bACHUMO, Tak Kak WDT Hy>XHO
nepuoamnyeckn copacoiBaTb, HTOObI OH HE 3aKOHYUIT (POPMUPOBAHNE MMMYIbCA.

Ecnn nporpamma pabotaeTt HopmanbHoO (He "3aBucaeT"), To WDT Hukorga He 3aKOHUYUT
dhopmupoBaHue CBOEro UMNynbca, Tak kak OH ByaeT nepnoanyeckn nepesanyckarbCs.

Hwxe no TekcTy nporpammebl, pacrnonaraeTcs rpynna u3 Wwecty KomaHg,.

OTO 1 eCTb OCHOBHbIE KOMaHAbl MOArOTOBUTENbHbBIX OnepaLuii.

1. BeiBogbl RBO 1 RB6 gomkHbl paboTaTh Ha Bxoa, a BbiBog RB2 gomkeH paboTaTb Ha BbIXOA.
CnepoBaternbHo, pedb naeT o peructpe TrisB .

Pernctp TrisA "co cueToB cOpacbiBaeM"”, Tak Kak BbIBOAbI NopTa A He 3a4eNCTBOBaHbI, U KakK
MMEHHO OHM ByayT pabotate = "no 6apabany".

2. Heobxoanmo onpefenutbesa ¢ NOATArMBaOWMMM pe3NCTopamu, npegaenurenem, akTMBHbIMN
bpOHTaMu 1 TaKTOBbLIMW CUTHaNamu, To ecTb C cogepXxmmbiM pernctpa OptionR .

O6a atux peructpa (TrisB n OptionR ) pacnonoxeHsbl B 1-m 6aHke (cM. obnactb onepaTMBHON
namsTu).

Mo ymonyaHuto, nporpamma (HadnHas ¢ nepson komaHgbl MM START) HauMHaeT NCNONHATLCH B
0-m 6aHke, crnegoBaTenbHO, Npexae Yem pabotaTtb C cogepXumbiM pernctpoB TrisB n OptionR ,
Heobxoanmo nepenTun B 1-i1 6aHK, 4TO K genaeTcs Npy NOMOLLM NEPBON KOMaHAbl U3 3TOW rpynmbl
komaHg: bsf Status,RPO (yctaHoBka 1-ro 6aHka).

HanomwuHato, 4to 5-My GUTY 3TOro perncrpa, B "Wanke" nporpamMmmebl, NPUCBOEHO Ha3BaHne RPO
(TO, 0 YEM rOBOPMIIOCH paHee), 1 NO3ITOMY B KOMaHAE MOXHO yka3aTb He HOMep 6uTa, a bonee
yaobHoe Anga BOCNpUSATMA TEKCTa NPOrpaMMbl, ero HasBaHue.

WNTak, nepexopq B 1-1 6GaHK OCyLLLECTBIIEH.

[anee Bce o4eHb NpOCTO: ycTaHaBnueaeMm 0-i n 6-n 6Gutbl aToro pernctpa B 1 (pabota "Ha Bxoa"),
a octanbHble B 0 ("paboTa Ha Bbixoa").

Co6cTBEHHO roBOpS, B HOMb HY)XXHO YCTAaHOBUTb TOMbKO 2-i BUT, HO Tak Kak BbiBogbl RB1,3,4,5,7 He
3a[eNCTBOBaHbI, 1 MO 3TON NPUYUHE, HE UMEET 3HaYeHUs, Kak UMeHHO oHM ByayT paboTaTb, TO
ycTaHoBUM 1Xx "Bcem ckorom" B 0, 1 A4erio C KOHLOM.

BuHapHoe uncno, KoTopoe cooTBeTCTBYET Takom ycTtaHoBke (0100 0001) nepesoaum B Gonee
KOMNaKTHyt0 hopmy.

B gaHHoM crniyyae, yncno nepesefeHo u3 GHapHON CUCTEMbI UCHUCTIEHNS B OECATUYHYIO (CM.
nmetowytocs y Bac tabnuuy).

Mony4dnnock .65 (BCNOMUHaNTE: TOUKa nepes YMcrioMm = NpU3HaK 4ecaTUYHOro Ynucna).

A MOXHO OCTaBUTb ero B BUHapHoOn hopme Unm nepeBectn B 16-puyHyto.
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OT0 "geno BKkyca" nporpammucTa.

[aHHoe uncno onpegensietcd (HasHavYaeTcs) NPorpaMMUCTOM, CriegoBaTenibHO OHO ByaeT
Ha3bIBaTbCsl KOHCTAHTOMN.

3anuco, B permuctp TrisB , uncna .65 nponcxogut B 2 npuema, Tak Kak 3a O4guH Npuem 3anucatb B
HEero KOHCTaHTYy Hemnb3s.

CHayvana KoHcTaHTa .65 3anuceiBaeTcsa B akkymynsartop (permctp W): moviw .65 (3anvucb KOHCTaHTbI
.65 B pernctp W), a 3atem konmpyeTtcs (nocne KonmpoBaHus, Yncro .65 n3 peructpa W He
yaanseTcs, a octaeTcs B Hem), u3 peructpa W, B pernctp TrisB (movwf TrisB ).

WNTak, 3agencTBoBaHHbIe, B MPpMHUMNMANbBHOM cxemMe, BbiBOoAbl nopTa B, paboTatoT B COOTBETCTBUN
C paHee chopMyIMpoBaHHbIM TpeboBaHNEM.

Mepexogum Kk cogepxmmomy permctpa OptionR .

Cpaasy "BblbpakoBLIBaeM" TO, UTO HE HYXKHO.

Tak Kak BHELLUHWE TaKTOBble CUMrHanbl B paboTe yCTpOMCTBa HE NCNOMb3YHTCA (BHELLHME CUrHanbI
yrnpaBneHnsi He ABMSITCA TaKTOBbIMW) U YXOA40B B NpepbiBaHNSA HET, TO 3Ha4yeHus 4-ro, 5-ro un 6-ro
6uToB peructpa OptionR moryT 6biTb NO6BIMN.

To ecTb, OHU He BNUAOT Ha paboTy YCTPOMCTBA M NO3ITOMY YCTAHOBMM MX, Hanpumep, B 0 (a MOXHO
n B 1 nnu B Nto6on kKoMBUHaLMK).

Tenepb pabotaem ¢ GTamu, KOTOpbIE Ha YTO-TO BMUSIIOT.

CHayvana Hy>XHO onpefenuTbCA: 3a4eNCTBOBaTb UMW HET NpeaBapuTenbHbIN AenuTens?
Mpeaoenutenbs MoXeT ObITb BKNHOYEH NMbo nepen Tanmepom TMRO, nnbo nocne cTopoXeBoro
Tanmepa WDT.

BHeLHNX TakTOBbIX CUrHaroB Y Hac HeT, 3Ha4YMT U He3adeM BKNovaTb Npegaenutens neped TMRO.
Ocraetcsa WDT.

Haeante nonogpobHee ¢ HUM pa3bepemcs.

WDT (cTopoxeBon Tanmep) cbpacbiBaeTca komaHgon clrwdt .

CTtporo roBopsi, BMECTO crioBa "cbpacbiBaeTcs”, Hy>KHO NPUMEHSTL CMOBO "nepesanyckaeTcs”, HO
Tak Kak no oTHoweHuto K WDT, cnoBo "cbpacbkiBaeTca" ABNAETCA CTaH4apPTHbLIM, TO ero u dyay
NPUMEHSTD.

NmenTe aTo BBMAY.

Mocne nHuumanusauum MNMAKa, no ymonyaxuio (annapaTHo), HaYMHaeTCa hopMupoBaHne nMnynsca
WDT.

Takon annapaTHbIf 3anyck NPOMCXOANT TOMbKO OAMH pa3s (3a 0O4HO BKINOYEHMEe NUuTaHus), a ganee,
no xoay oTpabotku nporpammbl, WDT (eCnun OH BKMOYEH) HY)XXHO NPOrpaMMHO nepesanyckaTb.

Mpwn kaxkgom nepesanycke, K cOopMMPOBAHHOMY paHee UMNyIbCy, NpoLLe ropopsi, fobasnsaeTcs
"0OBECOK/XBOCTUK" NPOAOIMKUTENBHOCTLIO 18 MC., 1 N03TOMY (hOpMUPOBaHNE UMMynbca
npogorkaeTtcs (He 3aBepLuaeTcs).

"MprMepHO" NOTOMY, YTO CTAabUNBHOCTb BPEMEHHbIX XapakTEPUCTUK YNpaBIseMoro
RC-ogHoBubpaTopa ¢ nepesanyckom (3T1o ocHoBa WDT) ocTtaBnsaeT xenaTb fny4dLuero.
PaspaboTunku MNKoB npegnaratoT opueHTMpoBaTbCcsa Ha 18 Mc.

Ecnn WDT pabotaet 6e3 npeggenutens, To copacoiBath (Nepesanyckarb) ero Heobxoanmo yYepes
NPOMEXYTKM BPpEMEHN MeHee YyeM 18 Mc., TO eCTb, JOCTaTOYHO YacTo.

9710 He Bcerga obiBaeT yaobHbIM U3-3a HEOOXOOMMOCTU NPUMEHEHMS OTHOCUTENBHO BOMbLIOMO
KonnyecTtBo komaHg clrwdt .

Ecnu nocne WDT BKnounTb Npegaenutens, TO MakCuMmarnbHbI UHTEpBan BpeMeHu nepesanycka
yBenuuntca. OH ByaeT kpaTeH ko3 dULMEHTY AeneHns npeaaenutens.

Hanpumep, ecnu npegaenurens ¢ MakcuManbsHbIM KO3duumneHTom agenexHns (128) noaknoyveH K
WDT, To komaHapl clrwdt HyXHO pacrnonaraTb B TEKCTE NPOrpaMMbl Yepes NPOMEXYTKN BpeMEHU
MeHbLne Yem 18x128=2304 mc. (2,3 cek.).

To ecTb, noTpebyeTcst MeHbLLEEe KONMYecTBO KoMaHA clrwdt , Hexxenu B cny4vae, korga
npepaenutens He nogknodeH K WDT.

Ecnn nporpamma "3aBucHet" (nepesanyckn WDT npekpaluatoTcs), To B 4aHHOM criyvae, NpMMepHoO
yepes 2,3 cek. nocre Havyana "3aBucaHus”, nponsongeT annapaTtHbli cOpoc nporpaMmmbl Ha ee
Ha4ano (ncnonHeHue nporpamma HayHeTtcs ¢ MM START).

"He MygpcTBys nykaBo", NPUMEHSI0 3TO Ha NpakTuke (MOXHO 3aaTtb U MeHbLInin Koen.
npegaenutens).

NTak, onpegenunnce: nogkno4vaem npegaenurtenb, ¢ KoadgpduumeHTtom geneHua 128, k WDT.
[ns aToro Heo6xogMmo ycTaHOBUTL B 1 nepBblie 4 buTa (HaunHas ¢ MnagLero) perucrpa

OptionR .

Ocranca oavH 7-n 6uT: BKNoYeHne/BbIKIIYeHUe NoATArMBaroLWmMX pe3mcTopoB nopta B.
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Ecnu noomsizuearowjue pesucmopsni nopma B npoepaMMHO 8K/104eHbI, MO OHU
asmomamu4ecku (annapamHo) omkJsiroYaromcsi om mex ebieodoe rnopma B, komopsbie
pabomarom "Ha ebix0d" U ocmaromcsi NOOK/II0YEHHbIMU K meM eblieodam rnopma B,
Komopsbie pabomarom "Ha exod".

Takum obpasom, ecnv nogTArMBaoLLne pe3ncTopbl NPOrpaMMHO MNOAKIHYEHbI K BbiBOAaM rnopTta B,
TO BNSHWE 3TUX PE3UCTOPOB Ha BHELLHWE YCTPOWUCTBA, NOAKITIOYEHHbIE K BbiBOAAM rnopTa B,
paboTalowmnm "Ha BbIXo4", MOXHO HE yYMTbIBaTb.

A BOT 4S9 BHELLHMX YCTPOWCTB, NOAKMIOYEHHLIX K BbiBOAAM nopTa B, paboTatowmm "Ha Bxoa", aTo
BaXHO.

Ecnn okoHeuYHble Kackabl 3TUX BHELUHUX YCTPOMCTB UMEIOT "CBOK" Harpysky (Hanpumep, B Lenu
KOnriekTopa unu B Llenu cToka), To NoAKNioYeHne NoATArMBatoLmnx pesmMcTtopoB MOXET U3MEHUTb UX
pexunm paboTbl NO MOCTOSAHHOMY TOKY.

B 6onblUMHCTBE Cnyvaes, TakMe U3MEHEHUS He3HaUYNTENbHbl (HOMUHAN Pe3ncTopa BHYTPEHHEN
"NMOATSAXKKMN" — HECKOJTbKO KUITOOM), HO B HEKOTOPbIX Cy4YasXx, MoOryT ObiTb "6sku'.

Ecnn 3t "6aKn" BO3MOXHbI, TO MOATArMBalOLWME pe3nctopbl nopTa B BKovaTh HE HYXHO.

A BOT ecrnv OKOHeYHble Kackabl BHELLIHUX YCTPOMUCTB, MOAKMNIOYEHHbIX K BbiBOAaM nopTta B,
paboTalowmnm "Ha BXOA", UMEIOT OTKPbITbIN BbIXOA (Kackadbl C OTKPbITbIM KOMSIEKTOPOM UMK
OTKPbITbIM CTOKOM. "CBOS" Harpy3ka OTCYTCTBYET), TO "NMOATAXKKY" MOXHO/HY>KHO BKMIOUYNTb.

B aTom cny4vae, BHyTpeHHUe, NOATArMBaroLwme pesmctTopbl nopta B MOXHO/HY>XHO MCNonNb30BaTh B
KayecTBe Harpy30K OKOHEYHbIX KaCka[OB BHELLUHUX YCTPOWUCTB, YTO OYeHb YAOOHO, TaK Kak B 3TOM
cnyyae, BHELLHANA "NoATaXKKa" He HyXHa (MpuHUMnManbHas cxema yCTPOUCTBa ynpoLaeTcs).

To >xe camoe OTHOCUTCA U K BHELUHUM, MEXaHUYeCKUM, KOMMYTaLUNUOHHbLIM YCTPOMCTBaM Tuna
KHOMOK/TymMbGepoB.

B Hawewm cnyyae, nogTarnsaroLLme pesucTopbl nopTa B BkoYaTb HE HYXXHO, Tak Kak BbIXObl
BHELLIHUX YCTPOWCTB, NOAKMNIOYEHHbIX K BbiBogamM RBO n RB6, nmetoT "cBon™ Harpysku.
CnepoBartenbHo, 7-1 6uT pernctpa OptionR HyXHO yCTaHOBUTL B 1.

To ecTb, B pernctp OptionR Hy>kHO 3anucaTtb KOHCTaHTy .143 (1000 1111).

MoxHo ncnonb3oBaTb Takke 1 ymcno 8Fh (cm. Tabnuuy nepesoga).

Tak Kak 970 YMCNo ABNAETCA KOHCTAHTON, TO 3anncb NPON3BOANTCA Yepes akkymynaTop (W).
lMony4yaeTtca 1o, YTO Bbl BUAOUTE B TEKCTE NporpamMMbl: NOATArMBaloLlme pesncropbl nopta B
BbIKIIOYEHbI, U NpeaaenuTesib, ¢ KoaddurumeHToM AeneHunsa 128, Bknro4veH nocrne WDT.

B 1-m OaHke "Bce aena caenaHbl” 1 genaTtb B HEM OonblLle HeYero.

Tenepb HyXXHO NepenTn B OCHOBHOW (Hynesou) 6aHk: bef Status,RPO  (BbiGop HynesBoro 6aHka).
Moem ganbLue.

Tenepb He0bxoANMO onpeaenuTbCA C YACNOBbIMU 3HAYEHUSIMU TEX KOHCTAHT, KOTopble
onpenenatwT BeNMYMHY MHTepBana BpeMeHu "Bbixoaa" curHasna ToHanbHOro Bbi3oBa B a¢hup.
PeanbHo, Nnpu coctasneHun nporpammel "¢ ynctoro nimcta”, MM START Tak 1 3akaH4nBaeTcs
komangon bcf Status,RPO .

N 3TO ecTecTBEHHO, Tak Kak Noka HeM3BECTHO, Y4TO 13 cebs ByaeTt npeacTtaBnATb Tanmep.

Tonbko nocne Toro, Kak "KOHCTPYKUMA™ 1 NpuHUMn paboTbl Tamepa 6yayT onpegeneHsl 1
3aeNCTBOBaHHbIE B HEM PerncTpbl obLiero HasHadeHus, 6yayT "nponuncaHbl”, MOXHO paccyXaaTb
O 3arnucu, B 3TN PErncTpbl, KAKUX-TO KOHCTaHT.

3aberas Bnepen, ckaxy, 4To Tanmep "cobpaH" Ha permctpax obuiero HasHavyeHnsa SecH n SeclL.
Mocne ux "nponuckn”, a Takke u "KOHCTPYMpOBaHUA", Ha NX OCHOBE, TanMepa, rpynna kKoMaHz
3anmcm KOHCTaHT (4 koMaHabl) NPOCTO-HaNPOCTo "Bpe3aeTcs” B KOHUOBKY MM START (cM. TekcT
nporpamMmmeil).

HaBante coenaem Tak: He Byaem "cTaBuTb Tenery Bnepeauv nowaan”, a npeanonoxnm, 4to
nporpaMmma nuwieTcs "¢ YACTOro nNucTa” u NpuHUMn paboTbl Tanmepa noka He U3BECTEH.

B aTom cny4vae, cpasy xe nocne komaHabl bef Status,RPO , MUHYS KoMaHabl onepauumn ¢
KOHCTaHTamMu TarMepa 1 paccy1TbiBasi Ha TO, YTO BNOCNEACTBMU, 3TU KOMaHAbl OyayT "BCTaBneHb!"
B koHUoBKY MM START (Tak u nponcxoguT npu peanbHOM COCTaBNEHUN TEKCTa Nporpammbl),
nepexogum K coctasneHuto nognporpammel CYCLE,.

WNTak, B neBom cTtonbue TekCcTa NporpaMmmsl, "HacTyknsaemM" Ha3BaHue nognporpammbl (CYCLE).
CmoTpum B 60K - CXemy nNporpammbil.

CHavana Heo6xoauMO NPOBEPUTL, YNPaBASIOLLUA CUTHAN BKIKOYEHUSA Ha nepeaavy ecTb, Unu ero
HeT?

PaHee Mbl onpegenvnuck, YTo CUrHany BKIMOMeHUA Ha nepegadvy cooteseTcTByeT 0, a BbIKINIOYEeHUS
- 1. 3TOT curHan NpucyTCcTBYeT Ha BbiBoge RBO, KOTOPbIM HACcTpoeH Ha paboTy "Ha Bxog'".
CnepoBaterbHO, HYXXHO ONPOCUTb COCTOSIHWE 3TOrO BbIBOAA, U B 3aBUCUMOCTU OT pesyrnbTaTa
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3TOro onpoca, "ynTn'" B OAMH U3 ABYX BO3MOXHbIX CLieHapmeB paboTbl NporpamMmmbl.

Bot Bam 1 TMnn4HbIN NnpyMep HEOBXOAMMOCTU NPUMEHEHNST KOMaHAbl BEeTBIEHUS.

Tenepb HYXXHO BbIbpaTh, Kakyto U3 KOMaH4 BETBMNEHUS NMPUMEHUTL?

[ns 9Toro Hy>KHO NpeferibHO YeTKO U AICHO CHOPMYNMPOBaTL anropuTM NPON3BOANMON NOrMYeCcKon

onepauuu.

OH chopmynupyeTca cnegyowmm obpasom:

1. Ecnn HyneBon 6uT pernctpa PortB (oH cooTBeTcTBYET BbiBogy RBO) paBeH 1 (nepefava
BbIKMOYEHa), TO TOHamNbHbIA CUrHan opMUpoBaTbLCA HE AOIMKEH, U paboyas To4Yka nporpamMmmbl
OOJIDKHa rae-To "3akonbLueBaTbes” (HAMOMUHAKD, YTO BbINOSTHEHME NPOrpaMMbl HE AOIMKHO
OCTaHaBnMBaTbCS), 4O MOMEHTa NosiBNeHWs, Ha BbiBoge RBO, HyneBoro ypoBHs.

2. Ecnu HyneBown 6ut pernctpa PortB paeeH 0 (nepegaya BkNoYeHa), TO 4OMKHO Ha4aTbCs
dhopmupoBaHue ToHarbHOro curHana (nporpamma SOSmKHa UCNONHATLCSA anee).

OT1a hopMynmMpoBKa AOCTAaTOYMHO KOHKPETHA, HO HE COBCEM.

JInpudeckoe oTcTynneHue: ntobon MUKPOKOHTPONNEp, Takke kak 1 nobas mukpo-OBM, aTo Bcero-

nuwb "6e3nyLuHas xenessika'.

N aTa "xenessaka abconoTHO He TepnuT" HeonpeaeneHHOCTH.

[ns Toro 4tobbl oHa 3apaboTana, Heobxoanmo M3baBUTLCSA OT NGO HeonpeaeneHHOCTH.

B koHe4HOM uTOre, 3agaya nboro nporpammMmcTa ceBoguTcs K "6opbbe” ¢ HeonpeaeneHHOCTAMM U

K YMEHMI0 YeTKO (hopMynMpoBaTh anropntMbl paboTbl BCeX COCTaBHbIX YacTen NporpaMmmei.

OTO NpuUCyTCTBYET BCeraa, Ho 0COBEHHO APKO 3TO NposIBNAETCH Npu paboTe ¢ kKoMaH4aMM

BETBIEHUS.

WNTak, ycTpaHseM HeonpeaeneHHOCTb, KoTopas 3aKknio4aeTcs B TOM, YTO NOKa, He MOHATHO, KakuM

obpasom 1 Kyaa MMeHHO HeobxoaMmo nepentn paboven Touke Nporpammbl, 48 TOro YToObl Tam

"3aKkonbLeBaTbCcs"?

Ecnu peyb nget o ToM, 4TO HYXXHO Kyga-To NepenTu, To caMma cobor BO3HMKAET MbICfb O TOM, 4YTO

3TOT Nepexon MOXHO OCYLLECTBUTb, UCMONb3yd KOMaHAy nepexoaa.

Bonpoc: kakyto MMEeHHO KOMaHAy nepexofa MUcronb3oBaTbh?

AHanusupyem.

"3akonbLoBbIBaTh" pabo4vyto TOUKY NporpamMMbl B KOMaHLAaXx, PacnosioKeHHbIX HUXe (Mo TEeKCTY

nporpamMmbl) HENb34, Tak Kak HWke ByayT pacnonaratbCsi KOMaHAabl, POPMUPYIOLLNE CUTHAn

TOHamnbHOro BbI30BA, @ B COOTBETCTBUU CO CPOPMYNNPOBAHHBLIM BhiLLE anropuTMoM, Npyu Hanuynu,

Ha BbiBoAe RBO, equHu1LbI, CUFHaN TOHANbLHOrO Bbi3oBa (pOPMUPOBATLCH HE JOSDKEH.

OcrTaeTcs Tonbko ogHo "MecTo" = noanporpamma START.

CnepoBaternbHO, HYXXHO NEPENTH B Hee.

B aTtom cny4dae, paboyvasi Touka nporpammbl 6yaeT "KpyTUTbCS MO KonbLy", "rpaHuubl” KOToOporo: oT

nepsou komaHabl MM START 1 go komaHabl nepexoaa B NN START.

Tenepb ocTaeTCsl TONMbKO BbISICHUTb, KAKOW M3 ABYX BUOOB NepexonoB NpMMeHuTb (6e3ycnoBHbIn

WNW YCrOBHbIN)?

YCnoBHbIV nepexo, TO eCTb, Nepexo C UCNONb30BaAHUEM CTEKa, MPUMEHSATb HET CMbICMa XOTS Obl

noToMy, YTO A58 BO3BpaTa Nno CTeKy TpebyeTcs NULHAS KomaHaa (KomaHaa Bo3BpaTta), Aa v

BooOLle, CMbICNa 3a4eNCcTBOBaTb, ANA BbIMNOMHEHNSA 3NIeMEeHTapHOM "3aKoNbLOBKKN", CTEK, HET.

BnonHe poctaTtoyHo komaHabl 6e3ycrnoBHOro nepexoaa goto .

B naHHom cny4yae (Ha BbiBoge RBO - 1), komaHAa goto , Ha KaxaoM "BuUTke", npocTo byaet

"oTpyTOONMBATL" pabouyto TOUKY NporpamMmmbl Ha nepsyto komaHgy MM START.

[o Tex nop, noka, Ha BbiIBoAe RBO, 1 He cMeHuTcs Ha 0.

WNTak, ycTpaHaem nocnegHiol HeonpeaeneHHOoCTb: NpU HanuMyuu, Ha BeiBoge RBO, eauHuLbl,

AoImKeH ObITb ocyLecTBneH 6e3ycnoBHbi nepexog B MM START.

B koHe4HOM BuAe, anroputM npoBepkun popmynmnpyeTcs Tak:

- ecsiu 6um NeO peecucmpa PortB (BbiBog RB0O) paseH 1 (nepegada BbIKIOYEHA), MO GOJKEH
6b1mb ocyuwiecmesnieH 6e3ycrioeHbIl nepexod e I START,

- a ecnu 6um NeO peecucmpa PortB paeen 0 (nepenava BkntoyeHa), mo rnpo2pamMma GOJHKHa
ucrnosiHIMbCcs Oarnee.

Bcé... MNMonHas onpeaeneHHoCTb.

Tenepb HY>XHO NPOCTO NoAo6paTh HY>KHYHO KOMaHAy BETBEHUS.

EcTtectBEHHO, 4YTO 3Ta KOMaHAa AOMKHA ObiTb BUT-OpMEHTUPOBaAHHOW (NponcxoauT obpalleHune K

oTAenbHoMy BuTy).

CMOTpMM B CMMCOK KOMaHA.

Takux komaHg ase: btfsc un btfss .

Komanpa btfss He nogxoauT, Tak kak cpasy e nocrne kKoMaHabl BETBNeHusi, Heobxogmmo byaet
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yCTaHaBnmBaTb ABE KOMaHAbl NEPEeX0A0B, yCTaHaBNMBaTb METKY U BoOOLWe, Heah(heKTUBHO
"filomaTb ronioBy Mo NOBOAY Bbixoda U3 BUNKN". 3a4eM HYXXEH 3TOT "remoppon”?

A BoT btfsc - B cambii pas.

B TekcTe nporpammebl cus, NoOCMOTpuTe Ha nepsble ABe koMmaHabl [ CYCLE.

MpounTtante kKoMMmeHTapmn. MHe K HUM 0o06aBUTb MPOCTO HEYeEro.

He npaBga nu, kak npocTo.

EanHcTBEHHOE, YTO MOXHO A06aBUTL: CNOBOCOYETaHME "NporpaMmmMma UcnonHseTca aanee”
O3Ha4aeT TOo, YTO cneaytowen bygeT UCNONHATLCA koMaHaa btfss PortB,6

Ecnn mbicnnTte "rnobanbHo", To ecTb, He "NpMBA3bIBasiCh” K JaHHOW nporpaMMe, a nmest BBUAy
nporpaMmmbl BoobLLe, TO Ha MecTe 3TOM KOMaHAbl MOXET okasaTbCs Nnobasa apyras komaHaa.
Mpowy o6paTtuTb BHUMaHNE Ha O4HY OCOOEHHOCTb KOMaHA, BETBIIEHUA, CBA3AHHYIO C Nepexogamu.
CyTtb: nobas KomaHaa BeTBNeHWs npeanonaraeT Hannyne AByx cueHapueB AanbHenwen paboThbl
nporpamMmei.

Ecnn ogHUM 13 3TNX cLeHapueB SBNSIeTCS CUueHapuii Tuna "nporpaMmma ucnorHseTcd ganee”, 10
BTOPbIM CLieHapuneMm, B BonbLUMHCTBE criydaeB (HO He Bcerga), ABnsAeTcs cueHapuin Tuna "nepexoa
Kyga-To" (B nognporpammy, Ha MeTKy), NpudemM, KoMaHaa, Ha KOTOpPYIo nepexoanT pabodas Touka
nporpamMmbl No CueHapuio "nporpaMmma UcnonHseTca ganee”, AormkHa ObiTb BTOPOW CHM3Y (No
TEKCTY NporpamMmbl), OT KOMaHAbl BETBEHWS, TaK Kak TOMbKO B 3TOM Clyyae nporpaMmma MoxeT
"ncnonHaATbESA ganee”.

B cnyyae Hanuuna n Ha nepBoM, 1 Ha BTOPOM "MecTe" (CHU3Y OT KOMaHAbl BETBNEHUs) KoMaHz
nepexoaos, CLUeHapuin "nporpamMmma UCronHaeTcs aanee" He MOXeT ObITb BbIMOMHEH.

B atom cny4ae, ocyliecTtenseTcsa Mbo nepebin, NGO BTOPON Nepexos.

Takum obpasom, cLueHapui Tuna "nporpammMa UCNonHseTcs ganee” cBsidaH C UCNOSTHEHMEM BTOPOW,
nocrne KOMaHAbl BETBIEHUS, KOMaHAbI.

Noem panbLue.

CmoTpuM B Bnok-cxemy nporpammbi.

Cnepytowasa onepauns - NpoBepKa BKIMOYEHNS UMW BbIKITIOYEHMSA peXnMa TOHaNbHOro BbI30Ba.
Xo[ paccyxaeHnin TOYHO TaKom e, Kak U BbILLe.

PasHuua 3akniovaeTtcs B criedytoLem.

Pa6oTa npoucxogut ¢ 6utom Ne 6 peructpa PortB .

YpOBHU ynpaBnawoLwero curHana "npmesasaHbl” K Apyromy opraHy ynpasneHus.

Mepexon, ¢ uenbto "3akonbLOBKN" paboyer TOUYKM NporpamMmbl B "BEYHOM KorbLe",
ocylecTBnaeTcd B nognporpammy PRD.

[nsa peanusauuun anroputMa NpoBepKK, Ncnonb3oBaHa kKomaHaa btfss .

A Tenepb - NOTPEHNPYUTECH.

lMocTapanTecb CaMOCTOATENBHO MNOHATL, "rAe 34ecb cobaka nopbiiack” U NOYEMy HYXKHO
OpraHM3oBbIBaTh 3Ty NPOBEPKY B TOM BUAE, B KOTOPOM OHa OpraHM3oBaHa B TEKCTE MporpaMmmbl
(mnouemy He ncnonbayeTcst komaHga btfsc ?).

YKasaHHble Bbllle, 2 NPOBEPKM, nayLime noapsia o4Ha 3a ApYron, BbINOMHST pofib CBOeobpasHoro
"cuta".

Pe3ynbTaT nx coBMeCTHoOM paboTbl TAKoB, YTO AN TOro 4YTobbl HaYanocb hopMMpoBaHne curHana
TOHanNbLHOro Bbl30Ba, HEOHXOAMMO OAHOBPEMEHHOE BbINOMIHEHNE 2-X YCIOBUN:

- PEXMM TOHarbHOro Bbl30Ba AOMKEH OblTb BKIMOYEH,

- 1 p/cTaHuma gosmkHa ObiTb BKNKOYEHA Ha nepegady.

MopobHoro poaa "cuta", Npu COCTaBMEHUN NporpamMmm, NPUMEHSOTCS CMNOLWb U PAOOM.

Ecnu HyxxHO obecneynTb OAHOBPEMEHHOE BbINOSTHEHWE, Hanpumep, 3-X Unu 4-x ycrnosun, To
NPUMEHSAITCA 3 U 4 NPoBEPKM.

B 6onbluMHCTBE Cnyvaes, TakMe NpoBEepKM "nayT Apyr 3a ApYroM", HO OHU MOTYT ObITb U
pasHeceHbl.

O nognporpamme PRD.

3arnsHuTe B GroOK-CXemy Nporpammbil.

M PRD HyxHa gnsa Toro, 4Tobbl, nocrne 3-XxcekyHAHoM "Bblgayun” B 3mp curHana ToHanbHOro
BbI30Ba, paboyasa Touka nporpammbl NMnMbo "3akonbLeBanack” B 3ToM nognporpamme (ecnm
nepegadya BkrodeHa), nmbo "ywna" Ha HOBbIM "BUTOK" MOSMHOMO LKA nporpaMmmbl (ecnv nepegaya
BbIKINIOYEHA).

Ecnu TekcT nporpamMmmbl cocTaBnaeTcs "C YACTOro nucta™ n NporpamMMmnCT HaxXo4uUTCs Ha
TenepeLwHen cTaann ee COCTaBleHUs, TO NPY NPOBEPKE BKIMIOYEHNS UMW BbIKITIOYEHUSA pexuma
TOHanNbLHOro BbI30Ba, B KOMaHae 6e3ycnoBHOro nepexoga goto, NpPoCTo yka3biBaeTcs Ha3BaHue
nognporpammbl (PRD), a camy 3Ty noAanporpamMmmy MOXHO COCTaBUTb NO3gHee.
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To ecTb, TOrga, Korga "o Hee govaet geno” (4To n ByaeT caenaHo B AanbHenWwem).

Takum obpasom, paboTy No cocTaBneHuto paboden YacTn NporpamMmmebl LLenecoobpasHo HavaTthb C
MM START, a B ganbHenwem, oTpabatkiBath pabouyo YacTb NporpaMmmMbl NOcnegoBaTeNbHO.
To ecTb, N0 X04Y MCMONTHEHNS NPOrPaMMBbI.

Mpn aTOM, MOXHO NponyckaTb KOMaHAbl, FPYNMN KOMaH 1 gaxe uenble nognporpaMmmel,
paboTaloLme ¢ CoaemKMMbIM PEMMCTPOB, KOTOpbIE eLle He "BBeaeHbl B 6on" (Ho B6yayT "BBEeLEHbI
OyayLiem), B TOM YMCre 1 € nepexogamMmu B NOANPOrpaMmmbl, KOTOpPbIE elle He co3faHbl (Ho byayT
co3aaHbl B bygyLiem).

MoxHO nponyckaTb Jake HECKOMNbKO MOANPOrpamMm, ¢ pacyeToM Ha ux co3gaHue/npopaboTky B
6yaywem (NpUxoanT C ONbITOM).

B ntobom cnyyvae, Hy>XHO ObITb YBEPEHHBLIM B TOM, YTO "CTpaTermyeckux fsanoB" He AoMNyLIEHO
(6nok-cxema nporpamMmmbl KanuTanbHO NPOAYyMaHa).

"CamMoyuuTenb no nporpaMmmupoBaHuto PIC KOHTPONNepoB ANA HauyMHaloWwmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru

IIB
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8. Npumep cosgaHnsa nporpammbl (MPOAOIHKEHNE)

NTak, Mbl OCTaHOBUMNCL Ha TOM, YTO, B XO[e OMNUCaHHbLIX BbILLE MPOBEPOK, COCTOSAHUSA BbIBOLAOB
RBO 1 RB6 aHanuaupyoTcs, U B 3aBUCUMOCTU OT COOTHOLLIEHUS] YPOBHEN CUTHANOB Ha 3TUX
BbIBOAaXx, paboyas Touyka nporpammbl nnbo "3akonbuoBbiBaeTca” B [N START, nubo
"3akonbuoBbiBaeTcs” B MM PRD (B 06enx cnyyaax - "yxoa B BEYHOE KOfbL0", C BbIXOAOM U3 HEro
Nno BHELLHEMY BO34ENCTBUIO), NMOO OHa "OBWXKETCS Aanee" no TEKCTY nporpammel (CLLeHapui Tuna
"nporpamma ncnosnHsaeTca ganee”).

MepBbint cny4van G6bin onMcaH Bbilwe. 3TO caMasi NpocTas “3akonbLoBKa”.

Bo BTOpOM cnyyae, npu yCnoBun, YTO PEXNM TOHANbLHOrO BbI30BA BbIKITIOYEH, a nepegada
BKIOYEHa, pabo4vas Tovka nporpammel “yxoguT B BedHoe konbuo” M PRD.

Mocne BbIkNtoveHUs ¢ nepegayun, paboyas Touka nporpaMmmbl 4osmkHa "npbirHyTh” B MM START, B
KOTOPOM A0SKHa "yUTN B eLle O4HO BEYHOE KOSbLO", BbIXO U3 KOTOPOro NPOUCXOANT B MOMEHT
nepeknioYeHns ¢ npuema Ha nepegady.

B TpeTbem cnyyae, paboyasa Touka nporpamMmmbl AOSHKHA NPOLOIKUTL CBOE "ABMXKEHME" BHU3 NO
TEKCTY NporpamMmbl.

CmoTpum B 610K - cXxemy nporpammbi.

Tenepb He0b6X0AMMO chopMMpoBaTbL OAMH NEpPMOL CUrHana ToOHanbHOro BbI30Ba,
COOTBETCTBYIOLWMIA YacToTe 1450 [u.

To ecTb, cHa4Yana HyXHO ccpopMmpoBaTh NepPBYLO NOMOBMHY Nepuoaa (nonynepuoa), a 3atem,
BTOpY1O (hopma curHana — "meangp").

B koHe4HOM uTOre, 3apgavya cBOAUTCA K M3BMEHEHUSAM YPOBHEN CUrHana Ha Boisoae RB2 m
comkcaumm (3agepkke) ITUX ypoBHEM Ha BpeMs nonynepuoaa.

BbiBog RB2 paboTaeT "Ha Bbixo4" (CM. NoAroToBUTENbHbIE ONepauun), a 9To 03HaYaeT TO, YTO K
39TOMY BbIBOAY NOAKMIOYEH BbIXOA 3aLLEnKu, KoTopas ynpasnseTcs BTOpbIM 6utom peructpa PortB .
Takum obpasom, yctaHaenmeas 6ut Ne2 permuctpa PortB B 0 nnu 1 n 3agep>xmBasi MOMEHT
cnenyoLen CMeHbl COCTOAHNI 3TOro BMTa, MOXHO CHOPMUPOBATL HYXKHLIN Nepuog.
3aBucumocTb npocTas: ecnun 6ut Ne2 pernctpa PortB yctaHoBuTb B 0, TO Ha BbIXo4e
COOTBETCTBYIOLLEN 3alllefiku1, a criegoBaTenbHO 1 Ha BbiBoge RB2, yctaHoButcs 0, a ecnu 1, T
yctaHoButcs 1.

HanomwuHato, 4TO 3aLlernka 310 TpuUrrep, 1 ecriv OH YCTaHOBIMEH yNpaBnAoLWMM UMMIYIbCOM
(komaHgon, koTopasa ero PopMmnpyeT) B Kakoe-TO OAHO U3 ABYX CBOMX COCTOSIHUI, TO OH ByaeT
HaxoAUTLCH B 3TOM COCTOAHWUW BMNOTb 4O MOCTYNNEHUA CreayroLwero yrnpasnsgowero uMmnynsca
(dbopmupyeTcst Apyron KOMaHLoW).

Takum obpasom, egnmHOXabl CHOPMMPOBAB, Ha BbIXOAE 3aLLEfnKu, HanpuMep, HyNeBon ypoBEHb, B
JarnbHenwem (B MHTepBarne BpeMeHu ero goukcaumm), NoATBepXKaaTh, B K&XA0M MaLLUVHHOM LuKne,
3TOT YPOBEHb, HE HY>KHO. BNroTb 40 CMeHbI HyNeBOro YpoBHA Ha €QUHUYHBIN.

W3 aToro cnegyet To, YTO Nocre YyCTaHOBKW, Ha BbiBoAe RB2, Hanpumep, TOro xe HyneeBoro
YPOBHS, paboyas To4ka nporpaMmMbl MOXET "CKakaTb" N0 KakMM-TO APYrMM KOMaHgaMm, Npon3Boas
npuv aTOM OEeNUCTBUSA, He CBA3aHHbIE C ynpaBneHuem 3auernkamu nopta B.

CnepoBaternbHO, Nocne CMeHbl YPOBHEN Ha BbiBoge RB2, MOXHO, Ha onpeaeneHHoe Bpems,
"3akonbueBaTbh” pabo4yto TOYKY NporpaMMbl B MOANPOrpaMmax 3agepku, U 3a c4HeT 3Toro,
chopMmupoBaTtb MHTEPBasbl BpEMEHU NOynepuoaoB. A 3HaUMT 1 nepuos.

OTM cenvac 1 3anMeMcs.

CHayvana Hy>KHO onpefenuTbCS, C Kakoro YpoBHSA HaunHaTb hopMmpoBaHme nonynepuoaa: ¢
HYNeBOro Unn ¢ eAUHUYHOro?

B pnaHHOM criyvae, HUYero CMHXPOHU3NPOBATb HE HYXXHO.

3HauuT, opMmnpoBaHME NepuoLa MOXKHO HavaTb € NOOro ypoBHS.

HauHem, Hanpumep, ¢ HyneBoro.

[na Toro 4Tobbl HaYaTb POPMUPOBaAHNE HYNEBOrO YPOBHS Ha BbiBoge RB2, Heobxoanmo
yCTaHOBUTb B HOMb 6uT Ne2 peructpa PortB .

[enaem 310 Npu nomoLm BuT-opueHTUpoBaHHom komaHapbl bef (bef PortB,2 ).

Hanee Bbl Buante Tpn NOPa.

Mpw cocTaBneHun nporpammel € "4UCTOro fiMcTa", u3HayasnbHoO, UX HeT.

OTO "anemeHTbl" TOYHOW YyCTaHOBKM ("'NOArOHKN™) MHTEpBana BpeMEHN OTpULaTeNbHOMo
nonynepuoaa nofj sagaHHoe 3HavyeHue.

OHn "Bpe3atoTes” B TEKCT Nporpammbl nocne "NporoHkn” nognporpamMmmMbl 3agepXkkm yepes
cekyHgomep MPLAB a (06 aTom, no3gHee).

Tenepb HYXXHO "3akonbLeBaTh" paboyyro TOUKY NPorpaMmbl B nognporpammMe 3agepxku, kotopas
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paHee Ha3BaHa PAUSE 1.

Ee "KoHCTpyKumMa" gomkHa 6biTb Bam noHsTHa.

OTa nognporpaMmma 3agepXku noctpoeHa "no obpasy n nogobuto”, pacCMOTPEHHOW paHee,
nognporpamMmbl 3agepXkn nporpammel Multi.asm .

CnepoBatenbHO, HEOBXO0OUMO, B KAYECTBE CUHETUYMKA, HA3HAYUTL pernctp (pernctpbl) obLuero
HasHayeHus.

KonuyecTBo 3TNX perncTpoB 3aBUCUT OT BENUYNHBI BpEMEHU 3aEPXKKN.

Uem Bonbluee BpeMs 3a4epXKn Hy>KHO obecneymnTb, Tem BonblLlee KONM4eCcTBO PErMcTpoB
TpebyeTcs.

PacueT ux konuyectsa u "rpyboe" onpeaeneHme BenNMYnNHbl KOHCTAHTbI/KOHCTaHT:

Mepwnog curHana c yactotom 1450 My. = 689,6 MKc., a nonynepuog > 344,8 MKc.

Tak kak B JaHHOM criyyae, BpeMsi oTpaboTku OQHOr0 MaLMHHOIO Lmkna paBHo 1 MKc., TO
OKpyrnsem BenvunHy nHTepsana BpeMeHun nonynepuoga o 345 MKc.

MIMeHHO Takyto BENUUNHY 3a0ePXKKU U HYXXHO ChopMUpPOBaTb.

MonHbIN LMKN paccmaTpuBaemon nognporpaMmmbl 3agepXkmn coctaenseT 3 M.uU. (3 MKC.), nnc

2 M.L. (2 MKC.) Ha nocnegHeM "BUTKe".

Ecnu npumeHntb koHCTpyKuuio MMM 3agepxku nporpammbl Multi.asm , TO 0OAHUM PerMcTpoM MOXHO
obecneunTb 3agepXKy Ao 256x3-1=767 MKC.

Monynepuwopg paBeH 345 MKC., crieqoBaTenbHO, AOCTaTOYHO OQHOrO perucrpa oouiero
Ha3Ha4eHus.

Ecnn peyb nget o 3agepkax, To yMECTHO BCMIOMHUTb O TOM, YTO He MeLuano 6bl copocnte WDT
(BCNOMHUTE, MO XOAY BbINOSIHEHMS NPOrpaMMbl, €ro HyXXHO nepunognveckn copacbiBathb).

KomaHay clrwdt MOXHO nocTtaBuTb creaytolen, nocne komaHabl bef PortB,2 ¢ coxpaHeHnem
3-XMUKpOCEKYHOHOro, nosiHoro uukna M 3agepxkun, a MOXHO 1 "Bpe3aTb” komaHgy clrwdt B
nonHein uukn MM 3agepxky, yBennume Tem cambiM NOSHbIA LKk M1 3agepkkn ¢ 3 MKC. 40 4 MKC.
(komaHga clrwdt BbInonHaeTcsd 3a 1 m.L.).

B obounx cnyuasx, M 3agepxkn dbyaet pabotaTb, HO €CTECTBEHHO, YTO Npy OPMUPOBAHUN UMK
OOMHAKOBOro BpEMEHW 3a4epPXKKM, BENMNYMHbBI UX KOHCTAHT He ByayT paBHbI.

Mo GonbLlomMy cyeTy, BbirogHee "BpE3aTh” komanay clrwdt B umkn MMM 3agepxkun, 4yem pasmellatb
ee nocne komaHgbl bcf PortB,2 .

B atom cny4yae, copoc WDT 6ygeT npoucxoautb Yawe (1 pas 3a 4 Mkc., BMecTo 1 pasa 3a 690
MKC.).

B TekcTe nporpamMmsbl cus, Bel BuOUTE UMEHHO Takon BapmaHT noctpoeHud MM 3agepxku (c
"Bpe3Kon"), KOTOPbIV i NPUMEHWI HE CTONbKO NO NPUYNHE HEOBXOAMMOCTHM CTOSb YacToro cbpoca
WDT (Takon Heo6XoaUMOCTUN HET), CKOMNbKO B 0OyYaroLLmnx Lensx.

[eno B ToM, 4TO "Bpe3as” B Hee gpyrme komaHgbl ("'no obpasy 1 nogobuio™ ykasaHHOWM BhiLle
"Bpeskn"), BpeMsi oTpaboTtku yukna Ml 3agepxkn MoXHO caenaTb ropasgo 60nbwmnm, 4yem 3 m.u,.
B aTom cny4ae, 1 npon3BoanTCA NonNe3Hoe AEeNCTBME, U YBENUYMBAETCA BpeMS OTPaboTKM LmKnia
noanporpamMMbl 3agepxKu.

A Beb BMECTO 0HOM KOMaHAbl MOXHO "Bpe3aTb” N HECKOSbKO.

C npubaBneHnem Kaxxgomn Takon KomaHapl, Bpems otpaboTku umkna M 3agepxkn 6yaet
yBenMunBaTbCs.

N yem "maccmBHee Bpeska”, Tem 60nbwnmM ByaeT 370 yBeNnMYeHme.

Ecnu B nHtepBane Bpemenn otpabotku M1 3agepxkun, He HY)KHO NPON3BOAUTL HUKAKUX AENCTBUN
(Hy>kHO nNpocTo yBennuMTb Bpems oTpaboTku Ml 3agepxkn), To "Bpesaetcsa” NOP (NOPwbI).
Takum xxe obpasom, B noanporpammy 3agep>xku, MOXHO "Bpe3aTb” rpynny KomMmaHg, Npon3BogsLLmnx
OencTeus, nognporpaMmmy (B TOM YMCNE U LUKITMYECKYHO), TPYNNY NOANPOrpaMm, a Takke u Bce 310
B KOMMNIiekce n B ntoborn kombuHaumm (oueHTe OTKpbIBLUYIOCA NEPCNEKTUBY ...).

B kauyecTBe npumepa, MOXHO npusecTu nobyto NnporpammMmy YactotTomepa.

B nto6on n3 Hux, 3a Bpemsa (hopMMpPOBaHUSA N3MEPUTENBHOMO MHTEpBana BpeMeHW, BbINOMHAETCA
HEeCKOoIbKO NoAnporpamMm MHOro, YeM 3agepXkka, (OyHKLUMOHANbLHOro npeaHasHayveHus.

Bcé, uto kacaeTcs Takoro poga "BpesoK”, 04eHb BaXKHO, M Ha 3TO 06A3aTENbHO HY>KHO 00paTUTL
camoe npucTtanbHoe BHYUMaHue.

[na Toro 4Ttobbl "3akpbITh" 3Ty TEMY, NPUBEAY NPAKTUYECKUA NpUMEP:

Mpeanonoxum, 4To Ucnonb3yeTcsa Knaccuyeckast KoHCTpykums Ml 3agepxxkun (kak B nporpamme
Multi.asm ), obecneumBaroLan MakcumanbHOe BpeMsi 3a4epPXKKN 767 MKC., @ HY>KHO ChOpMUPOBaTb
3agepxky B 1000 mkc.

MoxxHO 3a4€elicTBOBaTb BTOPOM PErncTp obLLEro Ha3Ha4YeHus!, a MOXXHO OOOMTUCL N OOHUM,
"BcTpous” B NI 3agepxkn Bcero oanH NOP.
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B aTom cny4vae, nonHbin umkn M 3agepxkn yBenuumeaetca ¢ 3-x 40 4-X M.L., U NPy NOMOLLN TaKown
MM 3agepXkn MOXXHO cdhopMmnpoBaTh 3agepkm 4o 256x4-1=1023 m.u. (1023 mKc.)

3apepxka B 1000 MKC. nonagaeT B 3TOT MHTepBar, cneaoBaTefnibHO, MOXXHO 060NTUCH OAHUM
perncTpom obLLero HasHavYeHus.

Ecnn B NN 3agepxku "BpesaeTtcd” rpynna kKoMaHg, To ¢ Lenbto obecneveHmns "npaBunbHOM
3akornbLoBKK", HassaHue [ 3agep>kkn JOMKHO NPUXOOUTLCA Ha NepBY0 KOMaHAy 3TOW rpynnbl
KOMaHf, a nocne nocriegHen KOMaHabl 9TOW rpynnbl, JOMKHA criefoBaTh KOMaHAa BETBNEHUS.
[Buraemcsa ganblue.

PaHee 6bIno BbIACHEHO, YTO AN TOro 4Tobbl obecneunTb 3agepkky B 345 MKC., [OCTAaTOYHO
ofHoro peructpa obuero HasHavyeHus (oaxe 6e3 "Bpesku").

Ecnn, npn 4-x MmawwmnHHbIX Luknax nonHoro umkna M PAUSE_1 (c "speskon” clrwdt),
obecneynBaeTca MakcmarnbHas 3agepxka B 1023 MKC. (4TO COOTBETCTBYET MakCUManbHOMY
3HAYEHMIO KOHCTaHTbI .255), TO 3Ha4YeHUI0 BpeMeHun 3aaepxkm 345 Mkc. BygeT cooTBETCTBOBATb
3HavyeHue KoHCcTaHTbl 345x255:1023=85,99...

Okpyrnsiem go 86-tu.

Mpwn HanncaHum NporpaMmsl "¢ YNCTOro NUCTa", 3Ha4YeHNe 3TON KOHCTaHTbI (.86) U HY>XHO
"nponucaTb" B TEKCTE NporpaMmbl.

B TekcTe nporpammsbl cus, Bl Bugute gpyroe 3HauyeHue KoHcTaHTbl (.85) n Tpn NOPa.

Takoro poga 4ncrioBas Koppekums nponsonaeT nosgHee, rnpu otrnagke BpeMeHHbIX XapakTepucTuk
nporpamMmbl B CUMynsiTope (s pacckaxxy o6 aTom nogpobHO), a Noka ucnonb3yem pesynbTtaT
"rpy6on npuknakn" (.86).

Tenepb ocTaeTcs TOMLKO NpUAyMaTbh Ha3BaHWe 3TOro pernctpa (Hasosem ero Sec) un "nponucatb”
ero B "LWanke" nporpammel ("nponuceiBaemM”ero no agpecy 0Ch, HO MOXXHO Ha3Ha4YUTbL U OPYrown).
Bot Bam 1 oTBeT Ha Bonpoc: "OTkyaa, B "Lwanke" nporpammbl, B3SNCs PErMcTp Sec 1 Kakos
MexXaHM3M ero BO3HUKHOBEHNA".

Mocne aToro, koHCcTaHTa .86, 06bl4HBIM 06pa3om (3a 2 npuema, Yepes permctp W), 3anucoiBaeTcs B
"HOBOPOXOEHHbBIN" perncTp Sec.

3Ty 3anNUCb HY)XHO NPOU3BECTM A0 NepBon koMaHabl nognporpammbl (PAUSE_1 nnn PAUSE_2), B
KOTOPOW NCMNOSIb3YeTCH 3TOT PErncTp.

Hanee pacnonaratotca 3 komaHabl [T PAUSE_1, KOMMeHTapuu K KOTOpbIM Bbl HangeTte B TekcTe
nporpamMmbl U K KOTOPbIM MHe 406aBUTb HEYero.

Noem panbLue.

Tenepb HeOOX0ANMO ChOPMMPOBaATL MNOJNOXUTENbHbIN Nonynepuoa,.

Mo ceoen kKoHCTpyKuuK, MM PAUSE_2 Takas xe, kak u NN PAUSE_1, Tonbko, nepen ee Havanowm,
B 6ut Ne2 peructpa PortB, 3anucbiBaetcs 1, u 6€3ycrnoBHbI Nepexos OCyLLEeCTBNAETCS Ha Ha4vano
MM PAUSE_2.

PerncTp Sec yxxe umeetcs B Hann4mm, Tak 4To HUYero "HasHayaTb U MPOMUCKLIBaTL" HE HYXKHO.

Ha momeHT nepexoga paboyen Touku nporpammbl Ha komaHay bsf PortB,2 |, B peructpe Sec byget
"nexartb" HoMb (KOHEYHbIM pe3ynbTaT AekpemeHTa coaepxumoro peructpa Sec B NN PAUSE_1).
Moatomy, nepeq "Bnétom" B NN PAUSE_2, B pernctp Sec, Hy»KHO 3anucaTb "HOBYI" KOHCTaHTY.
OHa GyneT onpeaenaTb NPOAOCIHKUTENBHOCTb NONOXUTENBHOIO NONyneproaa.

Mpw HanucaHuu nNporpamMmel "C YUCTOroO SINCTA", B KAYECTBE 3TOM KOHCTaHTbI, C pacyeToM Ha
OCyLLecTBIeHe AanbHenwen Koppekuum YNCrioBoro 3Ha4eHNsl KOHCTaHTbl, MOXHO UCMNONb30BaTh
BCé TO Xe uncro .86.

N3HavanbHo, NOPoOB Takke HeT. Bce 310 octaBnsercsd "Ha noTom".

Mouemy, B TEKCTEe NporpamMmbl cus, Bel BuanTe umcno .83, yaHaeTe nosxe.

MprmevaHune: knaccuyeckas nognporpaMmma 3agepku (Takas, kak B nporpamme Multi.asm ), u oHa
Xe, Ho C "Bpeskon” (Takasi, Kak B MporpamMme Cus ), Mo CBOEN CyTU, eCTb Bbl4MTAOLMIA CHETUMK
UMMYnbCOB, TO €CTb, abCOMOTHO HEOOXOOMMOE, B LINPPOBON TEXHNKE, YCTPONCTBO.

Bocnpustuio aToro pakta meLuaeT To, YTO MMMYNbCOB, KOTOPbIE HYXXHO CcYMTaTb, Kak-6yaTo Obl n
HeT, a eCTb KOMaHbl, YTO Ha NepBbIN B3rNga, He O4HO U TO Xe.

Ho Ha camom pgerne, UMNynbCbl eCTb, U CYNTAIOTCH MMEHHO OHU, TaK Kak pe3ynbTaToM UCMONHEHNS
KoMaHabl (Hanpumep, Takon Kak decfsz ) aBnaeTcs akTuBHbIN nepenag (cTpob), annapaTtHo
dopMUpyeMbIN BHYTPU MUKPOKOHTPOINepa (ero NpoxoxaeHne Henb3s NpoKOHTPONUpoBaTh C
MOMOLLIbIO NPMBOPOB), KOTOPLIN N YMEHbLUAET (MK yBENNYMBAET, €CNN NPUMEHAETCH KOMaHaa
incfsz ) Ha eguHULY COAEPXMMOE perncTpa-cyeTynka (B JaHHOM cny4dae, Sec).

Taikke cnegyeT MeTb BBUAY, YTO B YaCTW KacatoLLencs M/KOHTPOSNEPOB, CHETYUK peanuayeTcs He
OLHVMW TOMNbLKO annapaTHbIMK cpeacTBamMu (Hanpumep, kak B 555E2), HO u nporpaMmMHbIMK
cpeacteamu (B KOMMeKce).
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N B camom gene, ans Toro 4tobbl co3aath CYETYMK, HEOOXOAMMO HE TONbKO 3a4enCcTBOBaTb
(Ha3HaunTb), B KAYECTBE CHETUMKA, peErncTp/perncTpbl obLlero HasHavyeHus (Bce perncTpbl obnacTtu
onepaTMBHOM NaMATU peann3oBaHbl annapaTHO), HO 1 "BCTPOUTL" ero/mx B umknudeckyto Ml
3a4€EPXKN, B COCTaB KOTOPOW A0SMKHbI BXOAUTb 6aiT-OpMeHTUPOBaHHbIE KOMaHAbl BETBMEHMUS
incfsz n/nnu decfsz (oHKW ynpaBnsawoT perncTpom/pernctpamm).

B nepsom cny4yae, nony4yaeTcs CyMMUPYIOLLUIA, @ BO BTOPOM Clyyae, Bbl4MTaoLWMIA CHETUMK.
MpakTuyeckun BbIBOA N3 3TOMO CreaytoLmi.

HAns co30aHusi o0Ho6alimHo20 cyem4uka, Heo6xo0UMO Ha3Ha4Yumb, 8 Ka4ecmee cyem4uka,
peaucmp obwie2o Ha3Ha4YyeHus, onpedesiumsb €20 HaYyaslbHy yCcmaHo8KY, npedsapumesibHO
(0o exo0a 8 yuks1 cyema) 3anucae 8 aMom peaucmp KOHcmaHmy, u rnpo2pamMmMHO
op2aHu308amb YUKIUYECKYI0 nodrnpozpaMMy 3a0epiKKu, C Ucrnosib308aHuUeM KkomaHad incfsz
(cymmupytowmii cueTumnk) unu decfsz (BbluMTaOLWMIA CHETYMK).

Ecnu peyb nget o MHOro6anTHOM c4eTYMKe, TO BCE TO KE CaMOe, TOSNIbKO BO MHOXECTBEHHOM
Jyucne.

MprMKUTE K CBEOEHUIO: ECMNN CHETUMK, HAaNpumMep, AByX0anNTHbIN (MCNONb3yHTCH 2 perncTpa obLuero
Ha3HayeHus), TO OH He 0b6s13aTENbHO AOMKEH ObITb TONBKO CYMMUPYIOLLMM WU TOMBKO
BblunTatoWwmnmM. OH MOXET ObITb eLle U KOMOUHUPOBAHHBIM: OA4MH ero paspsag MoxeT pabotaTtb Ha
CyMMUPOBaHue, a ApYron, Ha BblumTaHne (Mnn HaobopoT). Takme CHETUMKM NCNONb3YHTCA PeaKo.
Mpumep peanusauny ABYXpaspagHOro, BbluMTaoLWEro cyeTynka byaet pacCMOTPEH HMXKE.

I 3agepxkn He AomKHa oTpabaTbiBaTbCA BCE BPEMS.

Ecnu Takoe nponsonget, To paboyasa Touka NporpaMmbl NPOCTO “3aBUCHET" B 3TOM NognporpamMmme.
CuyeTurK OOIMKEH cunTaThb, OT NpeaBapuUTeNbHO 3anncaHHOro B Hero Yncna (Tak HasbiBaemas
npegycraHoBKa), O MOMEHTA YCTaHOBKM B HEM Hyn4A ("ouunLieHne"), nocne yero paboyas Todka
nporpamMmbl 4omkHa BbINTK 13 1 3agep>kku No cueHapuio "nporpamMmma MCnonHgaeTca ganee”.
[axe B crnydae "yxoga" paboyen ToUKkM nporpaMmmbl B "BeYHOE KombLO" (cneumdunyeckas
pa3HOBMOHOCTbL cyeTuMKa 6e3 npegyctaHoBkuy. "JloByLlka paboyen To4ukn™), oOHa BCce-paBHO paHo
WK1 NO3AHO M3 Hero BbIXxoauT. o BHELIHEMY BO34ENCTBUIO (HAanpyMep, NOCIe HaXKaTus KHOMKWN).
MoHATKS "cyeTunk” 1 "3agepxkka” - ABa "cnamckux 6rm3Heua” 1 X Henb3st OTAENUTL ApYr OT Apyra.
N B camom gene, cyeTumK, Npu YCroBUK, YTO OH KOrga-To "ocTaHoBUTCA", Bcerga obecneymBaeT
KaKylo-TO 3aZlepXKy, a 3afepKKka Kakoro-To npouecca Ha BpeMs, KpaTHOEe MaLLUMHHOMY LINKIY,
npegnonaraeT UX NOACYET, TO eCTb, MPUMEHEHNE cHEeTUMKA.

Takum obpasom, MM PAUSE_1 nnu PAUSE_2 MOXHO onucaTb Tak: YukKsiu4yeckasi noonpozpamMmma
3adepixku ¢ "epe3kol" u3 oOHOU KoMaHObI, Ha OCHo8e 0OHOb6alimHO20, 8bIYUMalrOW,e20
cyemyuka, ¢ npedycmaHo8Kol U 8bIXO00M U3 MOJIHO20 YUKJsia nodnpozpamMmMbi Mocsie e2o
oqucmku (NOCIe OKOHYaHWs CHeTa).

Ecnu "npuBasaTtbca K NOHATUIO "3aKonbLIOBKA", TO B YacTu Kacatowenca ctaHaapTHbIx M1
3a4epxek, MOXHO cka3aTb Tak: "3akosibyoeka' paboyveli moyku npospammsbi 8 111 3adepikku,
co30aem 3adepiKKy ebInosiHeHus credyrouwied, nocse [1I1 3adepxxku, komaHObI. Cymb
"3aKonbyo0eKU" - MHO20KpamHasi ompabomka yukna [ 3adepxku, ennoms G0 OYUW,eHUSs
peaucmpa obuje2o HazHa4YeHUsl, 8bINOJIHSIOW,e20 (hYHKUU cYem4yukKa.

B aTtom cny4ae, peyvb nget o kKanmbpoBaHHOM BPEMEHU 3a4EPXKKMN.

Mpumep: MM PAUSE_1 n PAUSE_2.

Ecnu peyb naet o "Be4YHOM KorbLe", TO Takue "3akonbuoBkn” ectb B [N START u PRD.

Ecnu kTo-TO 13 Bac He [0 KOHUa NoHAN npasuna OyHKUMOHUPOBAHNS 3TUX "MexaHu3MoB", TO
BepHUTECHL Hasaj.

B ngeane (nyctb He cenyac, a B 6ygywem), y Bac JOMmMKHO CNOXUTLCA CBOE MHAMBUAOYaNbLHOE,
obpasHoe BocnpusaTMe NogobHOro poaa NpoLEeccoB, KOTOPOE O4YEHb MOMOraeT Npu COCTaBEHUN
TEeKCTOB Nporpamm.

O6paLuato Bawe BHMMaHMe Ha criegytoLlee: Takoro poga obuine paccyxgeHus cnegyet
paccmaTpuBaTb HE KaK MeLlalLlee oTeneveHne ot "pa3bopok” ¢ TEKCTOM NporpamMmmel, a Kak
HaCYyLLHY0 HEO6XOOUMOCTb, CBSA3AHHYIO C KanuTanbHbIM OCO3HAHWEM CMbICIa TOro, 0 Yem ngeT
peyb.

Bes aToro ocosHaHus, paboTa KOHCTPYKTOpa HanoMWHaET e34y Ha MaluvHe B YCMOBUSAX MyCTOro
TymaHa.

MpoLy OTHECTUCh K 3TUM OBLLMM pacCyXaeHUsaM/BbIBO4AM CO BCEN CEPbE3HOCTbIO.

Ecnn Bbl npucnywaeteck K aTomy 4o6pomy COBETY, TO B AanbHenwem, y Bac He 6yaeTt npobnem ¢
NMOHMMaHMEM TEKCTOB CreaylLmxX NporpamMMm, Tak Kak npy onnucaHnm nx paboTsl, 1 6yay UCXOanTb
13 TOro, 4YTo Bbl ycBOUNU NpeabigyLLy0 MHGOPMaLNIO.
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A BOT Tenepb, CO CMOKOMHOM COBECTbIO, MOXHO NEPENTN K AanbHeNWM "pas3bopkam” ¢

nporpamMmMon cus .

Mbl ocTaHOBMAMCH Ha TOM, 4YTO cdhopmmupoBanu oba nonynepuoga (To ecTb, OANH Nepuoa)

TOHamnbHOro curHana Bbl3oBa.

EcTtecTtBeHHO, 4TO 9TOr0o Manosaro.

HyHO nocrnegosaTensHO CHOPMUPOBATL HECKOSBKO ThICAY TakMxX Nepnoaos, U npuyeM Tak, 4Tobbl

obecneunTb 3agaHHy0 CKBaXXHOCTb (“"MeaHap". MNonynepuoabl paBHbI ApYr APYrY).

Tak Kak MHTepBan BpemMeHu "Bblgavn" curHana ToHanbLHOro Bbi3oBa B ahup BOBCE He 06A3aTenbHO

B TOYHOCTU AenaTb paBHbIM 3 ceKyHAaMm, TO 3a4avy MOXHO chopMynupoBaTth Tak: curHan

TOHaNbHOIO BbI30Ba AOMKEH "BblaaBaTbCs" B 3¢hmp B TeYEeHNe NpubnamanTensHo 3-X CEKYHA.

He TpygHo goragatbes, YTO Nocrne OKOHYaHusa (hopMmnpoBaHnUS OAHOro Nepuoaa, Hy>KHO cpasy e

Ha4aTb (hbopMMpPOBaHUeE crnegyoLlero nepvoaa, n T.4.

[o Tex nop, noka He chopMUpyeTCa TPEXCEKYHOHbIN MHTepBan BpeMeHn "Bblgayun” curHana

TOHamnbHOro BbI30Ba B 3hup.

Tenepb nepexoaum K yCTpaHEHUIO BCeX HeonpeaeneHHocTen, a nHade MUK "He norMmeT, 4To oH

OOoImKeH caenatb u 6yget ¢ Bamu koHdnnkToBaTh".

Mpennonoxum, 4To Mbl paboTtaem "c YucToro nucra“.

Ha gaHHbI MOMEHT COCTaBNeHUs TeKCTa NporpaMmbl, U3BECTHO, YTO MpU nepexoae ¢ npuema Ha

nepegavy (Ha BbiBoge RBO 1 meHsieTca Ha 0), AomkKeH ObiTb 3anyLLeH HEKUA CHETYMK BPEMEHM

(Tanmep), KOTOPbI OTMEPAET NPUBNN3NTENBHO 3 CEKYHADI.

Mo okoHYaHMM OPMUMPOBaAHUA ATOrO MHTEPBaNa BPEMEHN, AOMKHO ObiTb BbIMOMHEHO criegytoLlee:

- ecnu p/cTaHuus BKNOYeHa Ha nepegavy, To paboyas Touka nporpamMmmbl AOSMKHA "yUTK B
BeYyHoe Konbuo" nognporpammel PRD (ee elle HeT. He "poaunack” ewe. Mbl npocTo ganu en
Ha3BaHue, a YTo B HeW - "TalrHa NoKpbITasg MpPakoM™) U BLINTU U3 HETO NPU NEPEKMOYEHUN C
nepedayn Ha npmem (nepexod Ha "HOBbIN", MOMHbIA LUK Nporpammbl),

- ecnu p/cTaHuus BKNOYeHa Ha npueM, To paboyas Touyka nporpamMmmbl cpasy e JOSDKHA YNTU B
"BeYHoe KonbLo" nognporpammsl START 1 BIUTU U3 HETO MPY NEPEKITIOYEHNN C NpuemMa Ha
nepegady (cm. 6nok-cxemy nporpaMmmbil).

HeTtanunaunpyem.

Tak Kak cHayana Hy>XHO chopMUPOBaTL TPEXCEKYHOHbIN UHTEePBan BpeMeHu "Bblgayun” curHana

TOHamNbHOro BbI30Ba B 3h1p, a TOMbKO NOCcre 3Toro NPon3BoAnTb "yxo B BEYHOE KOrbLo", TO

rpynna KomaHg, Npov3BoAsaLLMX onepaunn ¢ TaiMepoM, AormkHa BbiTb pacrnonoxeHa B TeKcTe

nporpamMmebl cpasy xe nocne nocregHen komanael MM PAUSE_2, a rpynna komaxg MM PRD

OOJSDKHA crefoBaTh cpasy Xe nocre nocnegHen Komanabl rpynnbl KOMaHa, NPonu3BoasaLLImnX

ornepauum ¢ TauMmepom.

Tenepb NOPsSAOK crnefoBaHNA ACEH U MOXHO NepenTn K KOHCTPYMPOBAHUIO Tanmepa.

[nsa Tex, KTo XOpoLLo YCBOUIT NpeablayLLyto MHPOPMAaLMIO, OIMKHO ObITb MOHATHO, YTO €CNN peYb

naet o GopMMpPOBaHMM TPEXCEKYHOHOrO MHTEpBana BpeMeHu, To Heo6XxoauMo "poanTb" CHETUNK,

KOTOPbIV NoAcUYUTbIBaN Obl KOMYECTBO NEPUOAOB (3TO N eCTb TO, YTO A Ha3biBald TaNnMepom).

Tak kak Heob6xoaMmo cchopmmpoBaTb PUKCUPOBAHHBIN UHTEPBA BPEMEHM U NOCMEe 3TOro "ynTn" B

cueHapuin "nporpamma ucnonnsaetca ganee” (nepentu B NN PRD), To 04EBMAHO, YTO CYETHUMK

MO>XHO MOCTPOUTb "No o6pasy 1 Nnogobum" paccCMOTPEHHOrO Bbiwe cyeTymka (cm. MM PAUSE_1 u

PAUSE_2).

B aTom cny4vae, Bce oveHb NpoCTOo: BCce 3 kKOMaHAbl NognporpaMmmel, Hanpuvep, PAUSE 1 (BmecTe

¢ HasBaHueM [1I1) npocTo BCTaBNATCA (KONUPYKOTCA) B TEKCT NporpamMmMbl cpasy xe rnocne

KomaHgbl goto PAUSE_2 .

Tenepb HYXHO "HaBeCTN NOPSA0K".

HaseaHue NN (PAUSE_1) HeoGxoanmo nnbo 3ameHuTb (TEKCT NporpaMmbl HE AOSMKEH coaepKaTb

ase [N ¢ ognHakoBbIM Ha3BaHneM), NMBo yaanuTb U3 TEKCTa NPorpaMmmbl.

Kpome Toro, Hy>kHO onpenenuTtbes, Ha Kakyto MM (unm meTKy) Heo6xo4MMOo OCyLLECTBUTL

©e3ycrnoBHbIN nepexog (goto )?

Cuntatb HEOBXOANMMO KONMYECTBO NEPUOLOB, Crie4oBaTENbHO, AN OpraHn3aunn "3akosnbLoBKKN"

cyeTymKa, hopmMansHO, HYXXHO NEPENTN Ha Ty KOMaHAay, C KOTOPOM HavynHaeTcs hopMmpoBaHue

nepuoga. To ectb, Ha komaHgy bcf PortB,2

[MocMoTpuTE B TEKCT NporpamMmmbl CUsS .

OTa KoMaHa He sBnsieTca NepBov KOMaHOOoW NoANporpamMMbl, 1 OHa HUYEM He nomedeHa (MeTka

He yCTaHOBIIEHa).

[na Toro 4ToObl Ha Hee nepenTn, HeobxoanUMO NpuaymaTb Kakoe-HMByab Ha3BaHWe ONs METKU U

"NnoMeTUTL" en JAaHHY KoMaHay.
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Hanpumep, Metka_1 bcf PortB,2

MNMocne aToro, MOXHO ocyLlecTBUTbL 6e3ycnoBHbIN Nnepexo Ha MeTKy (goto Metka_1 ).

OT0 KOHEYHO cAenaTtb MOXHO, HO eCTb Bonee BhirogHbIN BapuaHT - nepexog B MM CYCLE.

B aTom cny4ae, 3agencTBytoTCA KOMaHabl 06enx NpoBepOK, KOTOpblE pacCMaTpPUBanuCh BbiLLe.
OTOT BapmaHT BbIrOAEH TEM, YTO €CIn BbIKIIOYEHWE C Nepegayun npoucxoauT BO BpeMS
dhopMmUpoBaHUA curHana ToHanbHOro Bbl3oBa (BO BpeMs 3-XCEeKyHOHOro MHTepBana BpemMeHu), To B
MOMEHT nepexofa ¢ nepegayum Ha rnpuem, opMnpoBaHne curHarna ToHarbHOro Bbl30Ba TYT Xe
npekpaliaeTcs.

3a cyeT "3akonbuUoBKKN" paboyer Toukn nporpammel (yxog B "BeyHoe konbuo”) B MM START ("30Ha"
konbua: oT 1-i1 komaHgbl NN START go komaHabl goto START ).

B aTOM cny4dae, MeTKY BbICTaBNATb HE HYXHO.

B cnyyae nepexopa Ha komaHay bcef PortB,2 , "nomeveHHy0" MeTKOW, TpeXCcekyHAHbIN NHTepBan
chopmMmpyeTca NOMHOCTLIO, U TOMNBbKO NOcne 3Toro paboyasi Touka nporpamMmmebl "ynaeT B Be4YHOEe
konbuo" MM START.

C npakTn4eckon TOYKM 3peHns, BapmaHT C NepexogoM Ha MeTKy HeyaobeH TeM, YTO B HEKOTOPbIX
cny4yasx, Nbe3oanekTpuieckuin nanyvatens 6yaeT BolAaBaTb TOHANbHLIV CUrHan Torga, korga
nepegartymk He paboTtaeT (paboTa Ha nNpueM), YTo He coBceM yaoBHO Ansa nonb3oBarens.

WNtak, ocywectensaem 6e3ycnoBHiin nepexog B MM CYCLE (3ameHsem komaHgy goto PAUSE 1 Ha
komaHay goto CYCLE).

HaseaHue nognporpammbl (PAUSE 1), no npuymMHe HEHyXHOCTK (6e3yCcnoBHbI nepexos
ocywectensietcs B [ CYCLE), n3 Tekcta nporpammbl yonpaetcs.

Takum obpasom, Bce KomaHabl nporpamMmmel, oT 1-i komangon MM CYCLE v ao komaHapl

decfsz SecL,F , MOXHO cuMTaTh "Bpe3kon” B "konbuLo" umknundeckon NI sagepxkn CYCLE, koTopas
"npoxoantca” paboyern TOHKON NporpaMMbl 3a BpeMsi, paBHOe OAHOMY Nepuoay curHana
TOHaNbLHOro BbI30BA.

"Crapyto"” "Bpesky" (clrwdt ) MOXHO yganuTb, Tak kak WDT, npu popmmnpoBaHum nepuoga, n 6e3
aToro cbpacbiBaeTcs YacTo.

Tenepb MOXHO CCPOPMUPOBATL TPEXCEKYHOHbLIN UHTEPBAN BPEMEHU.

Mepuop ToHanbHOro curHana paseH 690 MKC. (CM. BbILLE).

Takum 0bpas3om, HeO6X0OUM CHETUMK, CHUTAIOLLNIA, KaK MUHUMYM, 00 3000000:690=4347,826
(okpyrnsiem) =4348.

"pybasi npukugka": npyn npumeHeHun ctasgaptHon NI 3agepxkkun (nonHeii umkn MM = 3 m.u.),
3Ha4yeHMe KOHCTaHTbI, 3anncbiBaeMor B Ha3Ha4YeHHbIN, B KAYeCTBe cYeTHMKa, perucTp obLiero
Ha3Ha4eHWs1, AOIMKHO ObiTb 4348:3= NpnbnuauntensHo 1450.

MakcumanbHoOe 3HayeHUe KOHCTaHTbl, KOTOPY MOXHO "3anoXnTb" B OOUH perncTp, paBHo .255
Ha ogHom peructpe obLuero HasHauyeHus, npm MCNosib30BaHUM XUTPOYMHOWN "Bpe3kun” Tuna
pononHuTensHou MMM 3agepxkn, cobpaTtb TAaKON CHETUYNK, KOHEYHO XKe, MOXHO, HO 3TO HE CaMbli
NyYWnin BbIXod, U3 nonoxeHus (notpebyeTca MHOroO KoMaHAa).

opa3go yaobHee n npoLle NpMMEHUTb ABYX0aUTHbLIN cYeTYMK (He nyTaTb C ABYMSA
0oHOGaNTHBIMK cyeTYMKamu!).

Takoun cHeTunK cunTaeT go 256x256=65536 1, C ero NOMoLLbLI0, MOXXHO ChOPMUPOBaTL
(NMpPUMEHUTENBHO K HaleMy cry4yato) He TOSbKO TPeXCEeKYHOHbI NHTepBan BpeMeHN, HO 1 ropasao
6onbLmnn.

Ecnu peyb nget o Heckonbkmx BanTax, TO Hy>KHO OnpeaenvTb NOPAAO0K UX CTapLUMHCTBA.
Crapwwuin 6ant nometum 6ykson H, a mnagwunn, 6ykeon L.

MpumMeyaHue: Takoro poga NnomeTKM - CTaHAAPT, XOTA MOXHO U NpuayMmaTtb YTo-HUByab CcBoe.

Ecnn cyetumk TpexbanTHbin, To gobasnsetcda 6yksa M - cpegHun 6anT (MOpsiAoK cTaplumMHeTea: H,
M, L), a ecnn yeTblpexbainTHbIn, To gobaenstotca 6yksbl HH - "cTapLumii ctapluero” (mopsiaok
ctapwuHctBa: HH, H, M, L).

Moa aTo Aeno, B "Wwanke" nporpaMmmbl, "MponucbiBaeM” perncTpbl o6LLErO Ha3HaYeHus ¢
Ha3BaHnsaMKU SecH (B HeM "nexuT" ctapwwnin 6anT) n SeclL (B HEM "nexuT" Mnagwunn 6anT) n
HasHayaeMm MM agpeca B 06racTy onepaTvBHOW NamMaTH.

Hanpumep: 0Dh n OEh cooTBETCTBEHHO.

BoTt Bam n oTBeT Ha BONpOC: 0TKyAa, B "LWanke" nporpaMmmbl, B3SnUCb pernctpbl SecH n SeclL ?

B yacTtu, kacatowenca paccMmaTpmnBaemMon rpynnbl KOMaHg, nosyymnock To, YTo Bl BUAUTE B TEKCTE
nporpamMmbl CUs .

[HaBavite pasbepemcs ¢ 2-6aNTHbIM CHETYMKOM (4TO 3TO Takoe U OTKyAa YTO B3SANOCh?).
CtaHgapTHbIV NPUHLMN OpraHn3aumm paboTbl 2-6aiTHOrO BbIYUTAKOLErO cYeTUMKA:

- CHayana gekpeMeHTupyeTCcs CoOAepXMMoe pernctpa mnagwero 6anta,
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- anocrie ero ouyunLeHna (B cHeTYMKe - HOMb), AEKPEMEHTUPYETCSA COAEepXKUMOe perucTpa
crapLuero banta.

MpumeyaHme: N-6anTHbIM cHETUMK MOXET HasblBaTbC N-pas3psiAHbIM CHETYMKOM.

B nocnegHem cnyyae, umeetcsa BBuay konuvectso 6antos. CTporo roBops, Takoe onpeneneHue

yOoo6BHO, HO He BMNOMHE KOPPEKTHO. NMenTe aTo BBMAY.

[anee, s 6ygy ncnonb3oBaTtb 0b6a aTUX NOHATUS. IMEHHO Tak 1 "3akansdeTcsa cTtanb/npuobpeTtaeTcs

NMMYHUTET" ("OpraHn3Mbl AOMXKHbI OblTb CTOMKUMK®).

[ekpeMeHT cyeTunka MnagLiero paspsga oyaet NnponucxoauTb Kaxabin pas nocrne hopmMupoBaHus

nepvoga ToHanNbHOro curHana, a AekpeMeHT cHeTHMKa cTapLuero paspsga oyaet nponcxoauTb

yepes Kaxable 256 NnepnogoB TOHANbLHOro cUrHana, B MOMEHT CMEHbI, B MriagLliemM paspsge

cyeTyuka, ymcrna .255 Ha yucno .0

CurHanom okoH4YaHus (hopMUPOBaHUSA TPEXCEKYHOHOMO MHTEepBana BpeMeHU SBNSETCA OYULLeHne

cyeTymMKa cTapllero paspsaa, nocne yero paboyasi Touka NporpaMmmMbl OMKHA "yNTU" B cLeHapui

"nporpamMmma ucrnonHaeTcda ganee".

Mo cBoen cyTun, 3TOT "MeXaHM3M" HUYEM HE OTIINYaETCH OT "MexaHu3mMa" paboThbl cHeTUMKa,

cobpaHHoro, Hanpmmep, Ha MMKpocxemax c4eTymnkos (...ME...) n ToT, KTo ¢ HUMKU paboTan, 6e3

ocoboro Tpyaa novMeT, 0 Yem naeT peyb.

B pernctpbl SecH u SecL, Hy)XHO 3anucaTtb KakMe-TO KOHCTaHThI.

Hy>XHO onpefenuTbCst C X YUCTIOBBLIMU 3HAYEHUSIMMU.

[ns Toro 4tobbl "oTMepUTh" 3 CeK., 2-XpaspsaaHbIN CHETUMK AOIMKEH nocunTaTb 4348 nepnogos

(cm. Bbiwe).

CueTumk MnagLlero paspsga AeKpeMeHTUpYeTCs Kaxabli Nepuoa.

Ecnn ycTaHOBUTL B HEM KOHCTaHTY, Hanpumep, .255, To B npouecce nocnefosaTenbHOro

AeKpeMeHTUpoBaHuUs, nocne ycTaHoBku Yynucna .0, npousongeT oauH AEKPEMEHT COO4EePKUMOro

cyeTymMKa cTapwero paspsga.

3artem, B cHeTUMKe MnagLiero paspsga, npoucxogut nepexoa ot .0 kK .255 n Bce noBTopsieTcs

cHoBa. M Tak nponcxoamTt MHoro pas (cyet "no konbuy"). Noka He 0BHYNUTCA CYETYUK CTapLlero

paspsaga.

Takum obpasom, npu npoxoxaeHun 4348 nepnoaos, AOMKHO NPOU30WTU NPUMEpPHO 17

OEeKpeMEeHTOB COAEPKMMOro cHeTUMKa cTapLuero paspsaaa.

CnepoBaternbHO, AN TOro YTo6bl O4YMCTUTL CHETUMK CTapLUEero paspsaga NpMMepHo 3a 3 Cex.,

Heobxoaumo 3anucatb, B pernctp SecH, KoHcTaHTy .17

B gaHHOM crniyyae, B cHeTUMK MniagLiero paspsaa 3anucbiBaeTcs MakCcumMasnbHO BO3MOXHOE

3Ha4eHue KOHCTaHThI (.255), KoTopoe, No 3TOM NPUYMHE, YCIOBHO MOXHO MPUPaBHATL eanHuLe

3Ha4YeHMs KOHCTaHTbl CTapLero paspsga.

Takum 0bpasom, B CHETUMK CTapLUEro paspsga HeobxoamMmo 3anoxnTb "NpukMgoyHyo” ("rpyoyto™)

KOHCTaHTy .17 - .1 =.16

O6pawato Bawwe BHMMaHue Ha cnegytoLiee.

Mexay nepsor komaHgown MM CYCLE u komaHgou decfsz SeclL,F pacnonaratoTcs He TOSbKO

oTAenbHble KOMaHAbl, HO U LenbIX ABe UUKNuyeckne nognporpamMmei.

Mognporpamma CYCLE knaccuduumpyeTca Kak Luknmyeckasa nognporpammMa 3agepxku, ¢

"MaccuMBHOW Bpe3kon", BKNtovatoLLen B cedbs aee uuknudeckue MM 3agepxkn PAUSE 1 n

PAUSE_2.

BoT Bam 1 HarnagHasa unnocTpauus Toro, 0 YeM 9 roBOpun paHee: B COCTaB "Bpe3ku™ MoryT

BXOOMTb HE TOSbKO OTAENbHbIE KOMaHAbI, HO U Lienble LUKNuyeckne noanporpamMmmol.

B yuknu4eckyro I 3a0epxxku, 06pa3HO ebipa)kasicb, MOXXHO " 8pe3amb 8ce 4Ymo y200HO".

naeHoe npu amom mo, Ymo6bbi nocrie amoeo, [1I1 3adepxku He " nomepsisia c80H

JKU3HecrnocobHocmb" u obecnevuesasa Hy>KHoOe 8peMsi 3a0epPiKKU.

Ecnun roBopuTb KOHKpeTHO o uuknndeckon MM CYCLE, To MOXHO caenaTtb cnegyowmi BelBoA:

"Bpeska" nognporpammbl CYCLE paboTaeT no 3agaHHOMy pa3paboTymkom anroputmy m

obecneyrBaeT NOSHbIN LMKI 3TOM NoAnporpaMmbl, paBHbIN Nepuoay curHana ¢ yactoton 1450 IMu.

(690 mkc.).

2-XpaspagHbli CHETYMK OTCUMTBLIBAET YMCNO NEPMOSOoB, "NoMeLLaloLLMXCS” B TPEXCEKYHOHOM

WHTepBane BpeMeHU, U No ero OKOHYaHUK, OCYLLLECTBNSETCA Nepexos B cLueHapuin "nporpamMmma

uUcrnosiHaeTcs nanee'.

"N NOMHOro c4acTbsl", OCTaeTCA TONbKO AeTanbHO pa3obpaTrbCs C KOHCTaHTaMM TPEXCEKYHOHOMO

cyeTymka (Tanmepa).

UT06bl N3NMLWHE HE MyapPCTBOBATb, "NMPUBSIXKYCh" K TEM 3HAYEHUAM KOHCTaHT, KOTOpbIE Obinn

yKasaHbl BblLLeE.
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To ecTb, .255 B Mnagwem paspsage cyHeTymka n .16 B ctapLuem.

C yyeTom TOro, 4To "Npukmaka" npondsogunack "rpybo”, n B pesynbtarte 3T0ro, peanbHoe BpeMsi
"BbixoAa" B ahmp curHana ToHanbHOro Bbi30Ba HECKONbKO BonblLue, YeM pacyeTHOE, S Ha eaAnHULY
YMEHbLUMI YNCNOBOE 3HAa4YeHUe KOHCTaHTbl CYeTHMKa cTapLuero paspaga v cgenan ee pasHou .15.
To ecTb, B 3TOM criyvae, curHan ToHanbHOro BuidoBa byaeT "BblgaBaTbcd” B 3hmp B TeYeHmne
BPEMEHU HEMHOIO MeHbLUero, 4em 3 cek.

"Ha coHe cnosa npubnmantensHo", 3To NpMemMnemo.

JInyHo q, pewnn Tak, a Apyron 4YenoBek MOXET NPUHATL APYroe peLueHue.

Harnpumep, MOXXHO YMEHbLLUUTL YNCITOBOE 3HAYEeHMEe KOHCTaHTbl CHETYMKA MNnajLlero pa3psaga, a
YMCMOBOE 3HAYeHMe KOHCTaHThl CHETYMKA CTapLuero paspsaa He MeHATb, U NepenTu K Apyromy
COOTHOLLIEHWUIO YMCIOBbIX 3HAYEHWU KOHCTaHT, Uy BoobLLe 3a4aTh Apyroe 3HavYeHne nHTepeana
BpeMeHHM "Bbixoga" B acomp curHana ToHanbHoro Bbi3osa.

Ecnu, kak B AaHHOM cny4dae, TO4YHOM KannbpoBkn He TpebyeTcs, TO AOCTAaTOYHO U
NpnbnunanTenbHOro pacyeta, Nogo6HOro NpUBEAEHHOMY BblLLE.

To eCTb, paccynTaHHble paHee KOHCTaHTbI, MOXHO “"CMero 3aknagbisate” B nporpammy, 1 B
JarnbHenwem, He TpaTUTb BPeMs Ha NPOBEPKY NCTUHHOIO 3HaYEHNs1 TPEXCeKyHOHOro uHrepsarna
BPEMEHU B CUMYISTOpE.

EcTecTBEHHO, 4YTO B 3TOM Cryyae, Hy>KHO ObITb YBEPEHHbBIM, YTO pac4eTbl MPON3BEAEHDI
NpaBUmbHO.

Ecnu Bo3HMKaOT COMHEHMSA NO NOBOAY NPaBUITbHOCTU BbiGOpa YMCIOBbIX 3HAYEHWI
BPEMSs3a[atoLLMNX KOHCTaHT, TO MUNOCTU NpocKM B cumynaTtop. OH Anst 3Toro u cywecTsyeT.

Ecnn xe peyb nget o dopMmnpoBaHmMm KannbpoBaHHbIX (TOUHbIX) MHTEPBAIOB BpEMEHM (B HaLleM
cny4vae, BpeMeHu nosnynepnoaos), To B 6onNbLUMHCTBE cnydaes, 63 NpoBepKM UX 3HAYEHUN B
CMMYNATOPE U COOTBETCTBYIOLLEN "PUXTOBKN", HE 0BONTUCH.

WNTak, "okoH4YaTenbHO 1 6eCcnoBOPOTHO" Ha3HaYalo: KOHCTaHTa CTapLUero paspsiaa cyetyuka = .15,
KOHCTaHTa Mnagwiero paspsaga cdetdmka = .255 .

Tenepb BO3HMKaeT BOMpoc: "B kakoe MecTo TekcTa nporpamMMbl HYXKHO BpesaTb rpynny kKoMaHz
3anncu KOHCTaHT"?

OTBeT Ha aT0T Bonpoc 6bif AaH paHee, U NO3TOMY "Bpesato” 3Ty rpynny komaHg B koHuoBky [I1
START.

Bot Bam n otBeT Ha Bonpoc: "OTkyda B3sinach, B koHLoBke M START, rpynna KoMmaHAg 3anucu
KOHCTaHT U NoYemy oHa BbIrmAauT UMEHHO Tak"?

Ecnu npouzeodumcs nocnedoeamersibHasi 3anucb KOHCMaHmM 8 HeCKOJIbKO pea2ucmpos, mo
nopsiook amodli 3anucu He umMeem 3Ha4yeHusl.

[MpyMeHnTENBLHO K AaHHOMY Cryyato, 3TO O3Ha4YaeT To, YTO CHavana MOXHO 3anucaTb KOHCTaHTY B
pernctp SecH, a notom, B peructp SecL unv Hao6opoT.

Uto nony4aetca? A nonyyaeTcs 370:

[eKkpeMeHT coaepXumMoro 2-xpaspsaaHoro cHeTynka npomsBoanTCa npy Hannumu, Ha HY Beixoge
YCTPONCTBA, €ANHNYHOIO YPOBHS, Tak Kak paboyas Touka nporpamMmebl "3ax0anT B 3TOT CHETUMK" BO
BpemMs hopMUPOBaHUSA NOMNOXKUTEINBHOMO Nonynepuoaa.

Bo Bpemsi hopmupoBaHna 3-xCekyHLHOro MHTEpBana BpeMeHu, nocne nepexoga paboyven Touku
nporpammebl B MM CYCLE, ycTaHOBKa HyneBoro ypoBH4, Ha HY Bbixoae ycTporcTBa, NpomcxoauT
nocne ncnonHenusa komadgbl bef PortB,2 .

Hanee, ¢c nomowbto MM PAUSE 1, 3T0T ypoBeHb OMKCUMPYETCA Ha Bpems oTpaboTkm nonynepuoga.
[anee, nocne ucnonHeHusa komaHael bsf PortB,2 , Ha HY Bbixoge ycTponcTBa, ycTaHaBnmMBaeTcs
€ANHUYHbIN YPOBEHb.

Hanee, c nomowbto MM PAUSE_2, 3T0T ypoBeHb OMKCUPYETCHA Ha Bpems oTpaboTkm nonynepuoga.
[anee, npoucxoauT OEKPEMEHT COAEPKUMOro 2-paspsaHoro cHeTyuka.

Ecnn pesynbTaT gekpeMeHTa He paBeH Hyrto, To npoucxoaut nepexos B MM CYCLE

(goto CYCLE ) n Bce noBTOpSieTCA CHOBa U CHOBA, [0 TEX Nop, NoKa, C MOMEeHTa BKINIOYEHUS Ha
nepegadvy, He nponaeT NPUMepPHO 3 Cek.

lMocMoTpuTE B TEKCT NporpamMmbl CUS .

Mocne 4-x koMmaHAa 2-xpaspsaHoro cyetyuka, Bel Buante komangy bef PortB,2

MMeHHO Ha 3Ty KomaHay nepexoamTt pabodasi Touka nporpamMMbl NOcse Toro, Kak CHeTYMK CTapLuero
paspsaga o4nCTUTCH, TO eCTb, 3aBepLUUTCA (POpMUPOBaHNE 3-XCEKYHOHOro MHTepBara BpeMeHu
"BbIx0A4a" TOHaNbLHOro curHana B acpup.

OTOM KOMaHOON OCYLLECTBNAETCS CMEHa €4MHUYHOro YpoBHS, Ha HY BbIxoae ycTponcTea, Ha
HyrneBOM.
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OTO caenaHo and Toro, YToObl NOCNE OUYULLIEHMSA CHETUYMKA CTapLlero paspsiaa, 3akoHYnTb
hopMmpoBaHME NOMOXUTENBHOrO nonynepunoaa.

CobcTBEHHO roBOpS, 3Ta KOMaHAa BCTaBfeHa B TEKCT NporpaMmbl "ans nopsiaka” n 6e3 Hee BnonHe
MOXHO 06onTuCh (YOpaThb).

M B camom gene, kakada pasHuua, Kakon ypoeeHb "BbicTaBneHn" Ha HY Bbixoge ycTponcTsa nocne
dopMMpoBaHMs 3-XCEKYHOHOro MHTEpBarna BpeMeHu "Bbixoga" TOHanbHOro curHana B agoup (cm.
pasgenutenbHbI KoHOeHcaTop)?

OTy KOMaHAy MOXHO OCTaBUTb, @ MOXHO W YAanuTb.

[anee, paboyas Touka nporpammsbl "Brnetaet" B [N PRD, koTopyto cenvac NpeactonT cosaaTb.
HanomwuHato, YTO OHa JoMmkHa Aenartb.

B aton M1, paboyas Touka nporpammbl AOSPKHA YUTU B "BEYHOE KOMbLIO" M BbIUTU U3 HErO B MOMEHT
nepeknioYeHns ¢ nepegadv Ha rnpuvem, ¢ nocrnenyrowmm nepexogomM Ha HOBbIW LMKIT NporpamMMbi.
"MexaHn3M" (PyHKLMOHNPOBaHUS "BEYHOrO KorbLa" pacCMOTpeH paHee (CM. "BevHoe konbuo" MM
START).

M B NN PRD OH TOYHO Takou xe.

PasHuua TonbKo B AeTandx: Tak Kak "3akonsuoska” npoucxoaut sHyTpu MMM PRD, To kKomMaHaa
6e3ycnoBHoro nepexoga gosmkHa obpawatbes K MM PRD, u npu onpoce cocTosHnd BeiBoga RBO,
BMeCTO koMaHabl btfsc , ncnonbsyetca komaHga btfss (ecnu npumennTb btfsc , To 6yaet "Bunka').
Ecnn peyb nget o gnutenbHom "3akonbLoBKe" (UTO 1 MMeeT MeCTO BbITh), TO 0683aTENBHO HY>KHO
nepuoguyeckun cbpacoisatb WDT.

B "BeuHom konbue" MM START, aTo genanock ¢ NOMOLLbI KOMaHAb! clrwdt , pacnonoXxeHHon B
rpynne KomaHz noAroToBUTESbHLIX onepauuin.

[MprMepHO Tak Xe HY>XHO NOCTYNUTb U No OTHoLweHuto K MM PRD.

To ecTb, HYXXHO "Bpe3aTb” koMaHay clrwdt B LuMKN "BEYHOro Konbua" 3Ton nognporpamMmei.

B paHHoM cniyyae, komaHay clrwdt MOXHO "npucTponTh” €ANHCTBEHHO pa3yMHbIM CNOCOBOM -
cBepxy OT KOMaHAbl BETBMNEHUHA, C NepeHOCOM Ha3BaHusa nognporpammel PRD Ha komaHay clrwdt .
[MocmoTpuTe, Kak 3TO BbIrMAAUT B TEKCTE MporpaMmmel CUS .

HeobxoomMmocTb NnpumMeHeHnsa KomaHgbl clrwdt obycnoBneHa Tem, YTO BPEMS BKMOYEHMS Ha
nepegady Moxet 6biTb 60nbLLMM, YEM 2,3 CeK.

Mepsble 3 komaHnab! M1 PRD MoxHO KnaccuduumpoBaTth Tak: uuknuyeckasa NI 3agepxkn, ¢
"Bpeskon” U3 OAHOM KOMaHbl, C "yXO40M B BEYHOE KOSbLO" U C BLIXOAOM U3 HErO MO BHELUHEMY
yrnpasngoLwemy curHany.

[na cueHapusa Tmuna "3akonbLoBKa", LUK Takon nognporpamMmmel paseH 3 M.u.+1 M.LU. KoMaHabl
clrwdt =4 m.u. n nostomy cpabartbiBaHna WDT onacaTbCsi HE HYXKHO.

WTtak, Mbl gowwnm 4o KoHua NofHoro uukna nporpammol.

OcTaeTcs ToNbKO BCTaBUTb B TEKCT NporpamMmmbl KOMaHAy 6e3yCcnoBHOro nepexoga Ha "HoBbIN',
NOJSHbIN UKWk nporpammebl (goto START ), yem n obecneunsaeTcsa cobnogeHue "rnodaneHoro"
npvHumna: paboyasi moyka npoe2paMmsbi ecea20a AO/HKHA Haxo0uUmMbCs 8 O8UXEHUU.

TekcT nporpammbl Bcerga 3akaHumBaeTcs aupektmson end ang toro, 4tobel MPLAB “3Han", 4to
HWXEe 3TOW OUPEKTUBBI, TEKCT NporpamMmbl "MCKaTb" He HYXKHO.

3ameyvaHune no WDT: eCTeCTBEHHO, YTO ANNTENBHOCTbL MMMYIbCa, BbipabaTbiBaemoro WDT (B
Hallem cny4vae, 2,3 ceK.), MOXXHO YMEHbLUUTb 3a CHET YMeHbLUEHUSA KO3 duLmneHTa geneHms
npepaenntens.

MoxxHO oTknounTb NpeggenuTens oT Beixoga WDT (18-Tn Mc. BNosHe AOCTaTOYHO) 1 gaxe
BoobLe oTknounte WDT (B GuTax koHdurypaumm).

Ecnu umeeTtcsa Takoe y4ebHO-TPEHMPOBOYHOE XenaHue, TO HYXXHO N3MEHUTb YMCMOBOE 3HaYeHne
KOHCTaHTbI, 3anucbiBaeMon B pernctp OptionR nnn n3ameHUTb YMCOBOE 3HaYeHWe croBa
KOHcpurypauuu.

[Mpepnonarato, 4TO Nocne NPoOYTEHUS U3NOXEHHOW Bbllle NHOopMaLMK, BO3MOXHO BO3HUKHOBEHWE
"Hepasbepmxn" B TEPMUHOMOMMN, CBA3AHHOW C TAaKMMKU NOHATUAMM KaK: NOANporpamMmmMa 3agepxKku,
CUYETUMK, "yxoa B BEYHOE" KONbLO U T.4.

Bce 910, B cBOE OCHOBE, OAHO M TO Xe, XOTS, Ka3anochk Obl, peyb naeT O BbINOSIHEHUN Pa3HbIX
OYHKUMA.

N B camom gene, 4to obLuero mexay, Hanpumep, MM PAUSE_1, MM PRD u MM CYCLE, kpome
TOro, YTO BCE OHU - LUKNU4eckne?

KoHCTpyKUMK pasHble, 1 BbINONHAEMbIE (PYHKLUM Takke pasHble.

OpaHako, B OCHOBe "BCEro 3TOro Benukonenus", nexar TakMe NoHATUS Kak "3agepxka’” u "cyeTymk"
("cmamckue 6nmsHelb!”).

Hanpumep, nognporpammy PRD MOXHO knaccuduumpoBaTb Kak nognporpaMmmy 3agepxku, ¢
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BbIXOOM U3 Hee MO BHELUHEMY BO3AENCTBUIO, HO €€ MOXHO CUMTaTb Y CHYETYMKOM, KOTOPLIN
OTCUYMTLIBAET BPEMS, OT MOMEHTa OYMCTKU CTapLlero paspsga TPeXCeKyHOHOro cyeTymka 1 ao
MOMeEHTa nepexofa ¢ nepegayum Ha npuem. M nepsoe, u BTOpoe "MMeT NpaBo Ha XNU3Hb".
MpuMepHO TO e camoe (C NonpaBKoW Ha cneuundurKy) MOXHO ckasaTb U O NMobbIX ApYyrux
LMKITMYeCcKuX noanporpaMmmax.

Takoro poga knaccugukauus - npouecc CybbekTUBHbIN, U NO3ITOMY OAHY U Ty Xe nognporpaMmmy
MOXHO KnaccudmumpoBaTb NO-pasHOMY.

OT0 3aBUCUT OT TOrO, Kakoe M3 ABYX 3TUX BOCIPUATUIA Hanbonee yaobHo (KTO-TO BUAUT CUHETUMK, a
KTO-TO BUOMT 3a4epXKKy nnu ux "rmdpng").

YacTeHbKO U3-3a 9TOro BO3HUKAKOT “"paszHOboMN”, KOTOpbIE HE CNOCOBCTBYIOT B3aUMOMNOHUMAHMUIO.
KoHeuHo, ecrniv YenoBek "ynepTbii”, TO OH, Yepes "MUHKK, CUHSAKM U LUULLKK", paHO Uy NO3a4HO
BblpaboTaeT B cebe ymeHne CMOTPETL Ha NHOOYI0 LUKNMYECKYHO nognporpaMmmy ¢ obenx Toyek
3peHns (cyeTyunk/3agepkka), HO C Lenbo MUHUMN3aL MK YKa3aHHbIX Bbiwe "0sK", BbirogHee
M3Ha4anbHO pa3obpaTtbesi ¢ NogoOHOro poaa "BelamMmmn” U He XKarneTb Ha 3TO BPEMEHM.

B kauyecTtBe TpeHUpoBKK, nonpobynte pasrnageTb B N0O0N 13 LUMKIIMYECKUX NO4NPOrpaMm
nporpamMmebl CUS , 0JHOBPEMEHHO, U YCTPONCTBO TUMNAa CYETHMKa, U YCTPONCTBO, OCYLLLEeCTBAIOLLEE
3a71EPXKKY.

[lononHeHne

Kakyto MIMeHHO rpynny KomaHg cuMTaTb nognporpammMon - onpegenseT nporpaMMuctT.
MporpaMMuUCT MOXET BUOOU3MEHUTb UCXOAHYIO NOANPOrpamMMy Tak, YTo U "Mama pogHas He
y3HaeT", BNfoTb 4O TOro, 4To BooOLLE NUWINTL ee 3Toro "cratyca', u B "ctaTyce” rpynnbl KOMaHa,
BKIMIOYUTL ee B COCTaB ApYyron noanporpamMmmbi.

Kopoue, "nonHas gemokpatus".

OpHako, cyLecTBYyOT onpegerieHHble NpaBunia, KOTOpbIX, C TOYKU 3peHNs "HaBeoeHus
3rNeMeHTapHOro nopsaka", Hy>XHo nNpuaepxmeaTbCs.

Ecnn nmeetcs rpynna koMaHA € YETKO BbIPaXXEHHOW PYHKLNOHASTbHOCTBLIO, TO Npexae Yyem
npuceamsaTtb i "ctatyc” nognporpamMmsbl, Hy>HO OTBETUTb Ha BOMNpoc: "MimeeTcsa nu B TekcTe
nporpamMmbl XOTa 6bl OAMH Nepexo Ha Hayano UCMOMHEHNs 3TON Npoueaypbl UM TakMx Nepexonos
HeT"?.

Ecnu xoTta 66l 0gMH Takom nepexon ecTb, TO 9TON rpynne KomaHg npucBamBaeTcs "craTyc”
noanporpamMMbl, a eCnn Takux NepexofoB HET, TO 3TOro AenaTtb He HYXXHO (XOTA U MOXHO), TaK Kak
"3axnamnsaTb" TEKCT NporpaMmbl HepaboTarLWwnMM Ha3aBaHUAMM NOANPOrpaMm, HET CMbicna.
Hanpumep, 2-x paspagHbI CHETHMK, peanm3oBaHHbIN B NporpaMmme cus, sBndetcs OyHKUMOHaNbLHO
3aKOHYEHHbIM YCTPOMCTBOM N eMy, dOpPMarnbHO, BOSIHE MOXHO "MPUCBOUTL cTaTyc”
nognporpamMmeil.

B atom cny4ae, B 1-m ctonbue Tekcta nporpamMmel, “NponucbiBaeTca” HasBaHne nognporpaMmmebl
(Hanpumep, XYZ) > XYZ decfsz SecL,F .

Ho 310 Ha3BaHue He ByaeTt paboTtaTb, Tak kKak B NporpaMmme Cus, OTCYyTCTByeT HEOOX0ANMOCTb B
©e3ycrnoBHOM nepexoge Ha XYZ.

MonyyaeTcsa 4To-TO TUNA "NULWHero Gannacra'.

A pas 370 Tak, TO M He3a4yeM Ha3HavyaTb Takoe HepaboTatolee Ha3BaHue.

YT0 KacaeTcst METOK, TO OHU NMPUMEHSIOTCSA 4118 TOro YTobbl NepenTn Ha NbyLo Apyryo KoMaHay
TeKcTa nporpaMmebl, KOTopas He ABNseTcs NepBoM KOMaHAOW NnognporpamMmei.

Mpumep "MaHunynaumn® ¢ MeTkon (NpaeBaa, Ux pesynbTaT PyHKLUMOHaNbHO “3abpakoBaH", HO Ha
"TexHonornw" paboTbl C METKAMM 3TO He BNULET), OblN NpMBELEH BbILLE.

KpaTkui, obwuin utor
Bbllwe onncaH npouecc KOHCTPYMPOBaHNS KOHKPETHOMO yCTporcTBa Ha ocHose MNMAKa.
Hapetocb Ha TO, 4TO nocre 3HaKoMCTBa € 3ToM MHpopMauunen, Bbl NOHANK, YTO ecnn 3apaHee
onpeneneHbl UCXOAHbIE AaHHblE, TO NPOLECC COCTaBMNeHNs NporpaMmebl He eCTb YTO-TO
CynepcrioxHoe.
M3HavarnbHO, C HENpuBbLIYKKM, HEKOTOpPbIE U3 Bac MOryT ¢ 9TMM He CornacuTbes, HO Nnocne Toro, Kak
Bbl "HabbeTe pyky", TO camun yamBUTECH, KaK 3TO, B CYLLHOCTU, OTHOCUTENBbHO NPOCTO.
Ho6pbint coBeT: Ha faHHoW cTagum obyyveHus, He ctOuT "CcTpenaTb U3 poraTkm No MeaBean”.
To ecTb, BOBCE HE HY>XHO MbITaTbCA Cpasy Xe CKOHCTPYMpPOBaTb YTO-TO CBOE.
[nsa aTtoro, kKak MMHUMYM, HY>KHa "poraTnHa”, a ewle nyyiue, "pyxbe".
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Ha nepBbix nopax, 4ns npuobpeTeHns "connMaHoro MHCTpYMeHTapusa™ 1 ero "WnmdoBKn", COBETYHO
Bam obpaTtntb camoe npuctanbHoe BHMMaHue Ha "pa3bop noneTos”, a UMEHHO, Ha aHanM3 TEKCTOB
"qyxunx" nporpamMmm.

To ecTb, nporpamMm A58 YCTPONCTB C rOTOBbIMU UCXOOHLIMU AaHHBIMW (HeonpeaeneHHOCTH
OTCYTCTBYIOT).

B aToMm, 4, N0 Mepe CBOMX BO3MOXKHOCTEW, nNocTapatochb adhdekTMBHO Bam nomoub.

B Tom cmbicne, 4TO kpome NoapoBHOro aHanm3a TEKCTOB NPOrpaMm, S NocTapatrChb NokasaTb, Kak
MMEHHO npouncxoauTt "bopbba ¢ HeonpeaeneHHOCTAMMK", Bpa3yMUTENbHOE OnMcaHmne 4ero, rno
COBOKYMHOCTU NPUYMH, ABRseTcs 60NbLION PeaKoCTbIo.

B koHe4HOM uTOre, Korga Bbl "HabbeTe pyky" 1 3aMeTechb NPaKTUYECKMM KOHCTPYMPOBaHMEM,
"LLEHTP CMNOXXHOCTMK" HECKONbKO CMECTUTCS, M3 "TEXHONOIMYECKOro cektopa paboThl”, B "CEKTOp
paboTkl No 6opbbe ¢ HeonpeageneHHOCTAMK" .

[o aToro eLe ganekoBaro.

Cenvac xe, rmaeHas 3agada - "MpoyyBCTBOBATH (B TOM YnCriE, U HA YPOBHE MOACO3HAHNSA)
npasuna urpsl”. [loka, B NPUNoXXeHUN K NpoCTbIM NporpaMmmam.

PaHee, B xoge paboTbl Hag TEKCTOM NporpaMmsbl, "MexaHmam" BusyansHoro, O6pasHoro
BOCNpUATUA paboTbl NporpamMmmbl (HE BCE B HALLEM Aerne onpeaenseTcs TonbKo NPSAMOSIMHENHON
norukown) Obin 3agencTBoBaH Kak-To cnaboeaTo.

Tenepb nopa ero "BKNIOYUTbL Ha NOSTHYIO MOLLHOCTL".

Peub noet o pabote B cumyndarope.

Kpome Toro, 4to Bbl peanbHO yBuanTe, Kak pabodas Todka nporpaMmmMbl ABUXKETCS MO TEKCTY
nporpamMmmbl (Kak MCMOMNHAETCS NporpammMa 1 4To npu 3Tom npomcxoaut B "Hegpax” MAKa), Bol
y3HaeTe 1 To, YTO Takoe OoTnagka nporpamMmmei.

"CamMoyuuTenb no nporpaMmmupoBaHuto PIC KOHTPONNepPoB ANA HauyMHalWwmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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9. PaboTta B cumynsatope. OTnagka nporpaMmmbl.

O Tom, 4YTO Takoe CUMYMATOpP, FOBOPUIOCh paHee. NogoLwno BpemMs "NpUBECTU 3TOT MOLLHENLLNIA
WHCTPYMEHT B MOSHYy0 60eBy0 rOTOBHOCTbL".

BBepgeHue
[nsa cosgaHus obLiero npeactaBneHns 0 TOM, 3a4eM HYXXEH CUMYNATOP, 4OCTaTOMHO NpeacTaBUTb
cebe pasHuly, HanpumMep, Mexay CHETaMM U KOMMNbIOTEPOM.
EcTtecTtBeHHO, 4TO Gyxrantep, paboTarowmn Ha KOMNbIOTEPE, CAENAET OOHY U Ty e paboTy
ObIcTpee n kayecTBeHHee, Yem ecnn Bbl OH paboTan co cueTamu.
He MoxeT Takxe Bbl3BaTb COMHEHMS U TO, YTO npexae Yem BbICTPO U Ka4yeCTBEeHHO caenatb
paboTy, Heo6xoauMo, cHavyana, XoTs Bkl 3HaTb, "C kKakoro 6oka NOgOUTK" K STOMY CaMOMy
KOMMbIOTEPY, Ha YTO HaXXMMaTb W YTO Mocre 3Toro yaeT NPoOUCXOanTb.
MepBryHOE NpeacTaBrieHne o paboTe B CUMYNSATOPE MOXHO COCTaBUTb, YCBOMB COOTBETCTBYHOLLYHO
MHdopmaumio n3 pasgena, nocesaweHHoro MPLAB .
B panbHenweMm, s UCXO0XY N3 NpeanonoXeHusl, 4To ata uHopmaums Bamu yceoeHa.
PykoBoacCTBYACH NPMHLUMNOM "OT NPOCTOrO K CIIOXKHOMY", CHa4arna paccMOTpUM Criyvan:
npozpamMma, c komopolu pabomaem cumynsimop, 3agedomo pabomocrnocobHa. To ecmb,
3adaHHbIlU pa3pabomyuKkom anzopumm ee pabomsbl, 6e30WU60YHO 8bINOSTHSIeMCH.
O6paLuato Bawe BHMMaHme Ha TO, 4TO 6€30WNBOYHO BLINOTHAEMbIA anropuTM paboTbl NporpaMmmbl
O3HayaeT TOMbKO TO, YTO BbIMOMHEHNE NPOrpamMMbl MPOUCXOAUT B CTPOrOM COOTBETCTBUM C BIIOK -
CXEeMOW nporpammbl, 1 BCce ee "KBagpaTuku', B TEKCTE NporpamMmmbl, peannsoBaHbl 63 owmbok
PYHKLMOHArNbHOro Xxapakrepa, Ho He To, YTO 3Ta NporpamMmmMa, B 4YacTu KacaroLencs TOYHOro
cobntogeHunst, 3agaHHbIX paspaboTymkoM, BpeMeHHbIX XxapakTepucTuK yCTPONCTBA, naearbHa.
Hanpumep, nmeetca paboTocnocobHbI YHacTOTOMEp, HO U3-3a TOro, YTO B TEKCTE NPOrpaMmbl
HeBepHO NogobpaHbl YNCNOBbIE 3HAYEHMS BPEMA3aSaloLWLMX KOHCTAHT N UCNOMb30BaH KBapL, €
HOMMHAaroOM 4YacToTbl, OTNINYAOLLMMCS OT PEKOMEHLOBAHHOMO, OH ByaeT "BpaTb".
Ecnu oH "BpeT He CunbHO", TO MOXHO "NpeBpaTuTb” ero B "NOSTHOLEHHbIN" N3MepuUTenbHbIA Nprbop,
KOPPEKTMPYS 3HaYEeHMe YacToTbl KBapLEeBOro reHepaTopa.
A ecnu oH "BpeT CUMbHO" N 3Ta Koppekuus He adhdhekTuBHA?
A ecnu, Npu nepexofe C 0QHOro MHTepBana BpeMeHN N3MepeHns Ha ApYyrou, CywecTByeT bonbLuas
pasHuua B NoKasaHUsIX OOHOMO 1 TOro Xe 3Ha4YeHUs 4YacToThI?
B aTux cny4dasnx, Hy>XHO "ne3Tb" B TEKCT NporpaMmmMbl U KOPPEKTUPOBaTh 3HAYEHNA BpeMsi3agaroLmx
KOHCTaHT UM "nogroHATh" BpeMsi UICMOMNHEHNS O4HOMo cLueHapusi paboThbl nporpamMMbl NO4 BpeMS
UCMOMHeHWs ApYyroro cueHapus (9 3To Ha3biBalo "BbipaBHMBaHMEM cLeHapues").
Cnoenaem aTo, Noka, TeopeTU4eckn n B odiem Buae, 6e3 "NpmnBa3sKn" K KAKON-TO KOHKPETHOWN
nporpamMmme.
Wtak, "3anyckaem” MPLAB © OTKpblBaeM NMpoeKT C NporpaMmon "BpyLLero” yactotomepa.
Jonyctum, 4YTO Nepea HaMu > TEKCT NporpamMmmbl, CO3AaHHOM Mo YacToToMep.
EcTecTBeHHO, YTO CHayana, B TEKCTE NporpamMmbl, HYXKHO HaUTW rPynnbl KOMaHg "3aknagku'
COOTBETCTBYIOLNX BpEMA3aAaOLWMNX KOHCTAHT, B perncTpbl obLiero HasHadeHus, Co3gaHHbIe 1
"nponucaHHble” B "Wwanke" nporpamMmmbl Nog 9To gerno.
OTU rpynnbl KOMaHA, - CTaH4apTHbIE (O HUX TOBOPWIIOCH Bbile: Napbl KOMaHg: moviw 1 movwf ) n
No3TOMY OBHapPYXUTb UX HE COCTaBnsieT BoMbLIOro Tpyaa.
Ecnu numerotca HeCKONbKO OTAENbHBIX KOHCTAHT W/MMAW rpynn KOHCTaHT (Takoe ObiBaeT 4acTo), To
HeobXoaUMO BbISICHUTb, B peannsaumm Kakux MMEHHO (PyHKLMOHANbHOCTEN OHN 3a4eACTBOBaHbI, U
aHanmanpysa TeKCT nporpammel, "OTCeATh" HEHYXHbIE.
KctaTun, T0, 4TO Bbl Cenyac untaete, 3T0 NPUMUTUBHbLIA MPUMEP UCNOSb30BaHNS NPUEMOB
nporpaMmMHo-annapaTHoOro aHanusa.
B yacTu kacatowenca "TpeHMpoBKN MO3roB", Takas paboTa He TO YTO Morie3Ha, a UCKNKYNTENBHO
nonesHa.
EcTecTBEHHO, YTO Takoro poaa "mMaHunynaumn” npeanonaraT Hanuymne onbITa.
Ecnn oH ecTb, 1 Yenosek BNageeT npueMamu nporpaMmmMmHo-annapaTHoOro aHanunsa, 1o gaxe npu
OTCYTCTBUM KOMMEHTAPUEB K TEKCTY "4y>XOW" NporpamMmbl, B HEW, MO BOSbLLIOMY CHETY, MOXHO
"BbIUMCNUTL" BCE YTO YrOAHO, N YTO-TO LieneHanpaBneHHO N3MEHUTb.
B KOHUE KOHUOB, "MaTepPUHCKYH" NporpaMmMmy MOXHO "MepekpouTb Tak, YUTO Mama pogHas He y3HaeT"
Unu, Ha ee OCHOBe, CO3aTb HEYTO HOBOE.
VIMEHHO K 3TOMY HY>XHO BCAYECKU CTPEMUTBLCH, N UMEHHO 3TO ABNAETCH OAHUM U3 rMaBHbIX
NPU3HAKOB KIacCHOro nporpaMmMmcTa, KOTopbli, No onpeaeneHuto (No yMonyaHuio), SBnseTcs
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XaKkepom, "B3foMLLMKOM" (MNn eLle Kakon-HMbyap “"peamckon’).

MprmevaHue: aTum "genam"” OygeT NocesLLEeHa Lienas KHura.

MpennonoXxum, 4YTo MecTo "3aknagku'" KOHCTaHT 0BHapPYXXEHO, U UX YNCITOBbIE 3HAYEHUSA N3BECTHbI.
Ecnu peyb nget Tonbko 06 04HON KOHCTaHTe, TO paboTaem TOMNbKO C HEWN.

A kak 6bITb, ecnu nx, Hanpumep, 3 unu 4 (KctaTu, NporpamMmmbl NOA pearibHble YacTOTOMEPbI U
apyrne 6onee-MeHee CrnoXxHble YCTPOWUCTBA, cofepKaT MPUMEPHO TaKoe e KONMYeCTBO KOHCTaHT,
onpenenswLLmMx BENUYNHY U3MEPUTENBHOIo MHTepBana BpemMeHun)?

B aTom cny4vae, Hy>HO onpeaenuTb NOPALAOK CTapLUUHCTBA.

B 60nbLUMHCTBE TEKCTOB NpOrpamMm, NOpPsAOK CTapLUMHCTBA CTaHAAPTHBIN, U OH "npuBda3aH” K
KOHKpEeTHbIM BykBam.

[MpocTo nocMoTpuTe Ha nocnegHue 6ykBbl HA3BaHU PerMcTpoB ObLLEro Ha3Ha4YeHWs!, B KOTOpbIe
3anucblBalOTCA KOHCTaHTbl (BcnomuHante: HH, H, M, L unun Heuto nogobHoe).

Hanpumep, peructpbl SecH n SecL nporpammsl cus.

OpanHOo4YHas KOHCTaHTa, B 60MbLUMHCTBE Cry4YyaeBs, 3anucbiBaeTcs B pernctp obLiero HasHavyeHus,
Ha3BaHWe KOTOPOro aTnx ByKB HE coaepXXuT (Hanpumep, perncTp Sec nNporpamMmmbl CUs ).

[Mopsigok cTaplIMHCTBA MOXHO TakxXe onpeaenvTtb, aHanuManmpys nornoXeHnsa perncTpos B rpymnne
KOMaHA cyeTyuka (B CAMOM BepXy — permcTp camoro Mnagwiero paspsga , a B CAMOM HU3y —
perncTp camoro crapliero paspsga).

3Has NopsiAoK CTapLUMHCTBA M OLeHUBAs BENUYMHY NOrPELLHOCTU B NOKa3aHUSX YyacToTomepa,
MOXHO onpeaenuTbCs, B KakoM (Kaknx) 13 aTuxX paspagos cnegyeT npovMsBecTy YUCTOBYIO
KOPPEKLUMIO KOHCTaHTbI (KOHCTaHT).

Ecnn norpeltHocTb B MoKasaHUAX YacToTOMepa MarieHbkas, TO MOXHO OTKOPPEKTMPOBaTb TOMbKO
YUCNOBOE 3HAYEHUE KOHCTaHTbl MNajLwero paspsaa, a ecnv oHa 3HauuTenbHa, To B4obaBokK K
3TOMY, NPUAETCH KOPPEKTUPOBATL M YUCITOBbIE 3HAYEHUSA KOHCTAHT Bonee cTapLmx paspsgos.
"TexHonorus1" Takom KOppeKUUM 04eHb NpocTa: B TEKCTOBOM peaakTtope MPLAB, 0gHO YMcno
3aMeHsieTcs Ha Apyroe, nocrie 4ero NpomnsBoauTcs acceMbnnpoBaHue.

BosHukaeT Bornpoc: "B Kakylo CTOPOHY NPOM3BOAUTL U3MEHEHUS: B CTOPOHY YBENUYEHUs Unn B
CTOPOHY YMEHbLLEHNSA"?

Mpeanonoxmm, 4To YacToTOMEpP NOoKasblBAET 3HAYEHNE YacTOTbl MEHbLUEW, YEM UCTUHHOE U "BpeT”
He CUMBHO.

CnepoBaternbHO, HY)KHO M3MEHUTb YNCITOBOE 3HAYEHNE KOHCTaHTbl MnajLwero paspsiaa.

B kakyto CTOpOHY?

Mpexae Yem OTBETUTL Ha 3TOT BOMNPOC, HY>KHO KOe C YeM pas3obpaTbcs.

Mpennonoxum, 4To oGHapyXeHbl "MecTa 3aknagku'" KOHCTaHT Tpex paspsagos (H, M, L).
3anomMmuHaemM Ha3BaHUS PErmcTpoB obLLEro Ha3Ha4YeHWs!, B KOTopble "3aknagbiBatoTca"” aTu
KOHCTaHTbI, U 1LeM, B TEeKCTe nporpamMMbl, KOMaHabl, KOTOpble 06paLlanTCcsa K COAEPXUMOMY 3TUX
perncTpos.

OTO HeunsbexHo NpmBeaeT kK 0bHapyXeHuto (ngeHTudMKaunm) rpynnbl KOMaHa TpexpaspsagHoro
cyeTymMKa, B COCTaB KOTopon byayT BxoauTb koMaHAb! incfsz nnu/u decfsz .

B gaHHOM criydae (HYXXHO yBENUYUTb MHTepBas BpeMeHU U3MEPEHNS), HYXXHO MOCMOTPETb, Kakas
WMEHHO, U3 3TUX ABYX KOMaHA, obpallaeTcs K coaep>XMMOMy permctpa obLiero HasHa4YeHns camoro
mMnagwero paspsiga (L).

Ecnu ato komaHaa decfsz (B 6GonblUMHCTBE cny4vaes), TO BEMMYUHY KOHCTaHTbI Mnagwero paspsga
cyeTymMKa HYXXHO yBenuumnBaThb, a ecnu incfsz , To ymeHbLUaTb.

Ecnu gns Toro 4tobbl yCTpaHMTb NOrpPeLIHOCTb NOKa3aHMM YacToToMepa, AuanasoHa U3MeHeHun
3HayYeHUsa KOHCTaHTbl CHeTYMKa MragLiero paspsaga He JoCTaTOYHO, TO HY)KHO U3MEHUTL 3HaveHne
KOHCTaHTbI cHeTuMKa cpefHero paspsga (M).

Ecnn n aTo He NnpuBOAUT K ycnexy, TO HY>XXHO U3SMEHUTb 3HaYeHUe KOHCTaHTbl CHeTUYmMKa cTapLiero
paspsga (H).

Ecnn koppekTupyeTcs YMcnoBoe 3HavyeHne KOHCTaHThbI, Hanpumep, cyeTvMKa cpegHero paspsja
(koppekums Tvna "rpy6o”), To B 6ONbLUNHCTBE Cnyvaes, nocne Hee, He06Xo0ANMO NPOU3BECTU
KOpPPEKLMI0 YNCIIOBOrO 3Ha4YeHM KOHCTaHTbl cHeTYMKa Mraglwero paspsga (Koppekuus tuna
"TO4HO").

B 6onblunMHCTBE cny4aes (HO HE BO BCeX), "MaHUMynsumMn” ¢ YACNOBbIMU 3HAYEHUAMUN KOHCTaHT
CUYETYMKOB CpeaHero u Mnagwero paspsaoB, Oka3blBaeTCA AOCTAaTOYHbIM.

Ecnn TpebyeTcs chopmmpoBaTh KannbpoBaHHLIN MHTEPBAN BPEMEHU C MaKCUMaribHO BO3MOXHOM
TOYHOCTbHO (C TOYHOCTBIO A0 1-ro MalMHHOrO UMKNa), a "war" usMeHeHNsa KOHCTaHTbl cHeTYnKa
MragLwero paspsa 3Toro caenaTb He No3BonseT (BCNOMHUTE, YTO MUHUMATbHbIN Luukn M1
3aepXKn cocTaenseT 3 M.LU., a 4ns nognporpaMmm ¢ "Bpeskamun”, oH eLle 6onbLue), To HYXXHO Nnbo
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"BpesaTtb", B TEKCT Nporpammbl, OgMH nnn Heckonbko NOPoB, nnbo "BbipesaTb”, N3 TekcTa
nporpamMmel, OANH UNn Heckoribko NOPOB (eCnu OHW UMETCA B Hann4uum).

9311 NOPGI "BpesatoTcsa”, B TEKCT NporpamMmebl, NMG0 4O rpynnbl KOMaH4 cyeTymnka, IMbo nocne Hee
(To ecTb, B HenocpeaCTBEHHON 6IM30CTM OT 3TON rPynnbl KOMaHA).

lMocMoTpuTE B TEKCT NporpamMmbl CUS .

B rpynnax komaHg, dopMUpyOLLNX BPEMS OTPULATESTbHOMO U NOMOXUTENBLHOIo Nonynepuoaos, Bel
yBugute rpynnsl NOPoB.

OT0 Kak pa3 To, 0 YeM Lufa pedb.

ToyHyto KannMBpPoOBKY MOXXHO obecneynTb 1 NyTeM U3MEHEHUsI BpeMeHN OTpaboTKM O4HOMo LuKna
M1 3agepxKn.

Hanpumep, MOXHO yBeNnUUTb ero ¢ 3-X M.LU., 40 4-X unu 5-tm (1 1.4) Mm.4,.

WHorga aTo nomoraeT, HO B BOMbLUMHCTBE CriydaeB, HYXXeH KOMMMEKCHbIN Noaxos.

To, 4To Bbl NpoyunTanu, ectb TeOpMs O4HOrO U3 BapuUaHTOB OTNagKku nporpamMmmbl (BepHee,
"B3noma", c nocrneayLlen oTnagkon), 4na cnyyas, korga Heob6xoauMo TONbKO U3MEHNUTb
BpeMeHHble xapakTepucTukm yCTponcTea nnm "nogorHaTs” ux, B Npouecce KOHCTPYMPOBAHUSA, NoA
3alyMaHHoe.

Kak aTo genaeTtcsa Ha npakTuke?

A BOT Tak:

OTnagka BpeMeHHbIX XapaKTepUCTUK YCTPOMUCTBA, 06CyXMBaeMoro nporpaMmon cus

B oTnnymne oT TeopeTUYecKoro criydyasi, onucaHHoOro Bblillie, B NporpaMmmMe cus, "BafamMblBaTh” YTO-TO
COBCEM HE HYXHO, TaK Kak B "KOHCTPYKUMN" 3TON NporpamMmmbl, HUKaKNX "cekpeToB" HET (9 HagelCh
Ha aT0).

To ecCTb, "BbIMMCAIATL MeCTa 3aKnafoK" KOHCTaHT M onpeaensaTb "KOHCTPYKLUMIO" CHETUYMKOB, B
KOTOPbIX OHW UCNOIb3YKTCH, HE HY>KHO.

Ecnn npegnonoxutb, YTo Nnporpamma cus pabotocnocobHa (a Tak OHO 1 €CTb) U BENTMYNHY
TPEeXCceKkyHAHOro nHTepBeara BpeMeHU KOPPeKTUPOBaTb HE HYXXHO (ero KOPPeKTUPOBaTb HE HYXKHO),
TO ee OTnajKa cBOAUTCH K TOYHOW KOPPEKUMM 3HAa4YEeHUN NHTEpBaroB BpeMeHW OTpuUaTensHoro u
NONOXUTENBHOro NOSYNepUoaoB.

OHu gomkHbl 6bITb 0aNHakoBbIMU (hopma curHana - "mMeaHap') n pasHbiMu 345 MKC. unu 345
MaLUWHHbIM LmKnam (keapy, 4 mlu.).

OTtkponTte npoekT cus (nbon: cus_1 unu cus_2).

PaHee roBopunocb, 4TO B COCTaB CUMYyNATOpa BXOOUT CeKyHAOMep.

OTO KakK pa3 ToT cnyyawn, Korga oH apXvHYXeH.

YT06bI YTO-TO UM U3MEPUTDL, HYXKHO 3HATb YTO U3MEPSATb (KONMUYECTBO MaLLUMHHbIX LUKIOB
dopMMpoBaHUs NOMyNepuoaoB) U onpeaenntb "rpaHnLbI™ 3amMepoB.

Ecnn He coenaTtb nocnegHero, To MOXHO NpocuaeTb nepes KOMMNbTEPOM XOTb LieNbIn AeHb, TaK U
He JOXAaBLUMCb KOHUA nogcyera.

Takum obpasom, peyb naet 0 Ha3Ha4YeHUN TOYEK OCTaHOBOK.

TexHn4eckun, Ha3HauNTb UX 04eHb NPOCTO (06 3TOM rOBOPUIIOCH PaHEE).

CnoXHOCTb 3akntovaeTcs B TOM, KaKWe MMeHHO KOMaHAbl Ha3HayaTb TOYKaMM OCTaHOBOK?
[ns Toro 4tobbl He 6bIfo Npobnem ¢ Ha3HaAYEHMEM TOYEK OCTAHOBOK, MPOrpaMMUCT OOSMKEH Nnbo
"cB06OAHO OpMeHTUpoBaTbCS" B TEKCTE NporpamMMbl, NGO, Kak MUHUMYM, 3HaTb BCe "KrntoyeBble
TOYKW" 3TON NporpamMmbl.

[na nporpaMmmbl CUS , TaKMMK "KNOYEBLIMKU TOYKaMU" aBNAOTCA koMaHabl bef PortB,2  (Havano
dopMMpoBaHus oTpuLatensHoro nonynepuoga) n bsf PortB,2 (Havano doopMmmnpoBaHms
NONOXUTENBHOro Nosynepuoaa).

MpumevaHue: ele ogHa komaHaa bef PortB,2 |, pacnonoxeHHas HUxe, No NpU4MHaM, yKkasaHHbIM B
npegblayliemM pasgerne, K 3TuM "KroyeBbiM ToYKkaM" He OTHOCUTCS.

N B camom gene, ecnn HeOGXOAMMO N3MEPUTL BpeMs (hOPMUPOBAHNS NONynepmuoaa, ero Hy>Ho
MepuUTb OT nepenaga oo nepenaga.

NTak, TO4UKM OCTaHOBKM YETKO onpeaeneHbl. 3To komaHabl bef PortB,2 u bsf PortB,2 .

Mepen Havyanom npakTnyeckon paboTbl, HEOGXOAMMO YACHUTb CREeaYOLLYHO, "TEXHUYECKYIO AeTanb".
Ecnu B xoae paboTbl Hag TEKCTOM nNporpammebl (fito6on), nosBnseTca Heo6XoaNMOCTb B €ro
pefakTupoBaHun, a nocrie 3Toro peakTMpoBaHuUs, HYXXHO COXPaHUTL B MPOEKTE UCXOOHbIN
(HayanbHbIN) TEKCT NPOrpaMmbl, TO NPU 3aKPbITUM NPOEKTA, korga Bam ByaeTt npegnoxeHo
OTBETUTb Ha Bonpoc: CoxpaHuUmMb U3MeHeHUs1 usiu Hem?, Heo6xoAMMOo HaxaTb Ha No.
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HanomuHato Bam, 4To B 0Byyarowmx Luensax, npegnonaraeTcd, 4To nporpaMmma Ccus CoCTaBrnsieTcs
"c yncroro nucrta"”.

To ecTb, B pernctp Sec, B 06ounx cnyyasnx (kak npm dopMmpoBaHMm oTpuuaTenbHOro, Tak 1 npm
dopMMpOBaHUM NOMOXUTENBHOrO NOMyNepnoaoB), 3anMcbiBalOTCA paHee paccynTaHHbIe
KoHCTaHTbI ("rpy60™), n NOPbI "TOYHOR" KanMOGpPOBKN OTCYTCTBYIOT.

Cpoenaem Tak: cHadana, gnst yaCHeHus "TexHonorun" saamepos, 6ygem pabdoTtaTtb C NOMAHOCTLIO
oTpaboTaHHbIM TEKCTOM Mporpammbl, a 3aTeM, ANs UIMCTpaLmMm npolecca oTnaaku,
COOTBETCTBYHOLMM 06pa3om n3ameHnm TekcT nporpaMmmbl (yoepem NOPbI 1 3aMeHMM 3Ha4YeHus
KOHCTaHT Ha pacyeTHble) 1 Npou3BeaeM, Nocrne 3Toro, ee oTnagky.

O6paTtuTte BHMMaHue Ha To, YTO "KrntoYeBble KOMaHAbl" He ABMAITCA NePBbIMU KOMaH4aMN HUA
OAHOM 13 NOANPOrpamMm, U OHN HE NOMEeYeHbl (METOK HET).

CnepoBatenbHO, Ha3HavYMTb MX TOYKaMKM OCTaAHOBOK, B OkHe Break Settings (BcnomuHante: Debug
- Break Settings... ) He nonyunTcs (MoXeTe 3arnsHyTb B 3TO OKHO M y6eanTech B 3TOM).

Takum 06pa3om, TOUKM OCTAHOBOK ByaemM HasHavaTb, LWenkas no CTpokam ¢ 3TMMK koMaHgamu (KTo
3abbin > BepHUTECH Ha3ag U NPoYUTanTe, Kak 3TO AefaeTcs).

Mepen 3amepom, BCe KOMaHAbl NMporpaMMbl, HaXo4sALWMeECs B TEKCTE NporpaMmMbl 40 NEPBOW TOYKU
OCTaHOBKM (BepXHeNn), XenaTeribHO UCNOMHUTb.

NTak, nepByto (BEPXHIOK) TOUKY OCTAHOBKWN HYXXHO BbICTaBUTb Ha koMaHge bcf PortB,2
BbicTaBnsieM ee, LWENKHYB NpaBon KHOMKOM MbILLK NO CTPOKE C 3TON KOMaHLOW 1 BbIOpas, B
BblnagatoLiem cnmcke, Break :

H mupnupunanue EpEMEHH OTPHUATEABHOIO NOAYNEpHONA CHrHadaa TOHAALHOr0 BH3O0BA.

; Havaao ¢opMMpOBaHMA OTPULATEALHOrO NOAYNepHona. |
nop ; MYcTHe MAWWHHHE UMKAH TOYHOA KaAMGPOBKM
;

<
Ln 101 Cal 11 155 WhH O Mo'Wiap NS PICTEFE44 po:Ox00 w00 - zdoc Bk On Sim 4 MHz  Uszer

-

Coaepxnmoe CTpOKM OKpacunach B KpacHbINW LBET, M Tenepb BUAHO, YTO 3Ta KOMaH4a SABMSETCS
TOYKOW OCTaHOBKMW.

Tenepb HyXHO "AobpaTtbca” 40 3TOM KOMaHAbI, YTO NpeAnoniaraeT UCMOMHEHNE BCEX
npegLecTByOLLMX KOMaH NporpaMMbl, HauuHasa ¢ nepeon komaHab! MM START.

MoxHO caenaTb 3TO M BPYYHYHO, LLENKHYB No KHOMKe cbpoca nporpamMbl Ha Havano, a 3aTem,
LLenKas no KHOMKe co cnegamMum, a MOXHO "gobpartbes” 4o 3TOW KoMaHabl 1 B "aBToMare", 4To
ropasgo onicTpee.

Cpenaem nocnegHee:

LLlenkaem no kHonke cbpoca nporpammbl Ha Havano, nocne yero Bl yBuaute, 4to paboyasa Todka
nporpamMmmbl nepeLuna Ha ee Havano (goto START ).

Bbi3biBaem okHO cekyHgomepa (Window - Stopwatch ).

Y6egutecnb, 4To B kBagpaTtuke Clear On Reset , rano4vka yctaHoBneHa.

CekyHAoOMep AOMKEH NoKasbiBaTb HyNu.

LLlenkHyB No KHoMKe ¢ 3erieHbIM cBeTOOOPOM, 3anyckaeM "aBTomat" (aBTomMmaTnyeckoe
NCMOMHEHME NPOrpaMmmbl).

B npeane, yepes HekoTopoe Bpems, paboyas To4ka NporpaMmbl A4OMKHA OCTAHOBUTLCS Ha
Ha3Ha4YeHHOW HaMW TOYKe OCTaHOBKM.

Bo Bpemsi oTpaboTku "aBTomMaTa", BHU3y okHa MPLAB, AomkHa BbICBETUTLCA nonoca,
KOTOpas nc4e3HeT B MOMEHT nepexoaa paboyen To4kM NporpaMmbl Ha KOMaHAy, Ha3HaYeHHY0
TOYKOW OCTAHOBKM (BepHee, TOYKOW KOHLA 3amMepa).

B naHHOM criyvae, 3TOro He NPOUCXOAUT: nonoca 6yaeT BbICBEYMBATLCSA NOCTOSIHHO M
Takke NOCTOSAHHO NMoKa3aHusa cekyHaomepa 6yayT yBenuumBaTbCs:
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I Stopwatch x|
| Cpcles | 147197 j
! Zemn | i = |
Drg ﬂ ; Haanh T ............................. TII'I'IE 14?_2'] ms | = :
goto START : C Nepeod KOMaH) . Processor Frequency | 4000000 MHz =g
; 3636 36 3636 36 36 363 36 36 36 36 3 36 36 3636 36 3 36 36 36 36 I 33636 I 36 36 36 36 36 36336 I 3636 36 3 3 336 IE I I : %
i Elear On Bezet
T — PABOYAA YACTL NP B Holp | e
|Ln 49 Cal 57 155 WhH Mo'wrap INS  PICIEFE44 poi0w28 wiaff --Zdoc Bk On Sim (4 MHz  Uszer |

MoxeTe faxe n He HageAaTbCs Ha OCTAHOBKY, Tak Kak nporpamMma "3aBucna’ B CUMYNSTOpe.
To ecTb, paboyas Touka Nporpammbl "roHSET B HEW MO KOMbLY" U HE MOXET U3 HEro BbIATK, a

COOTBETCTBEHHO, 1 "OONUTN" 0O TOYKM OCTAHOBKW.
Tak yTO, HEe BCe B 3TOM Aene Tak npocTo. [laBante pasbupaTbes.

Bonpoc: "Kakum o6pa3omM npeogoneTb 370 3aTpyaHeHe 1 4obpaTbes 40 TOYKM OCTAHOBKU"?
[nsa aToro, npexae Bcero, HeobxoanMmo oTBETUTL Ha Bonpoc: "Ecnu nporpamma obecneynBaeT
HopMarbHy0 paboTy peanbHOro YCTPOMCTBA, TO MO KaKUM eXvaHbIM NpUYnHam oHa 3aBucria B

cumynarope?”
OTBeT: NpM4YMHa NpocTas - He CbIMUTUMPOBAaHbI BHELLHUE BO3AEeNCTBUA.

To ecTb, NMGO Ha Bxoae ynpasnenuns RBO, nnbo Ha Bxoge ynpasneHus RB6, nubo B komnnekce,
YCTaHOBIIEH Takow YpoBeHb (YPOBHW), KOTOPbLIN "3aBoguT" pabouyyto TOYKY NporpamMmbl B "Be4HOE

konbuo" (Mmbo B MM START, nubo B MM PRD).

I'Iooulepe/J,Ho noLuenkamTe no KHomnkam ¢ 3erieHbIM U KpaCHbIM CBeTO(bOpOM, 1 B BONbLUMHCTBE
cry4yaes, Bl O6Hapy)Kl/ITe OCTaHOBMBLUYHOCA pa60l-|y+o TOYKY nporpamMmbl (nocne LLieJ14KOB Nno

KpacHomy cBeTodhopy) B nognporpamme PRD.

BoT Bam n 10 "MecTO" nporpamMmbl, B KOTOPOM paboyas Touka "yLina B BEHHOE KonbLo".

Jlorndeckun paccyxgas ganee, MoXHO "BblYUCAUTL" NPUYNHY 3TOro "KOHGy3a".

KctaTu, ato apxXunosnesHo. KTo Xenaet, TOT MOXeT 3TO caenartb npAamMmo cenvac, "0TnoxmBs

JanbHenLee YTeHNe B CTOPOHY".

MprymrHy, No kKOTOpOK paboyas Tovka NporpamMmbl "He MOXeT 4oOpaTbCca" O TOUKM OCTAHOBKM,
MOXHO OB6HApPYXNTb O4YE€Hb NPOCTO, AaXe He npuberas K NpMBeAeHHbIM BbILLE PacCyXOEHUSIM.

Cb6pocbTe nporpaMMy Ha Ha4ano 1 nepenanTe K NoLIaroBOMY €€ MUCMOSTHEHUIO.

To ecTb, nowenkanTe No KHoMke co cnegamu (Unu no F7 Ha knaeuaTtype).

OD,HOBpeMeHHO cneanTe 3a ABMXeHneM p360l-|e17| TOYKN (TO €CTb, 3a UCMNOJIHEHNEM I'IpOFpaMMbI) B

TekcToBOoM pefaktope MPLAB.

LJepe3 HECKONNbKO LLenyKkoB, Bbl 3ameTunTe, YTO NOCHE UCMONHEHUST KOMaHObI goto PRD, pa6oqas=|

Touyka nporpammsl "ynetut" B MM PRD, B KOTOpOW 1 "ynaeT B BEYHOE KOMbLO".

Takoe MOXeT BbITb TONbKO B €AMHCTBEHHOM Crlyyae: Korga Ha BbiBoge RB6 yctaHosreH 0.
NwmeliTe BBMAY: Mbl pabomaeM He ¢ peanibHbIM (¢husuvyecKkum) ycmpolicmeom, a ¢
"eupmyanbHbIM". To ecmb, ¢ meM, Ymo co30aHo (npocumynupoeaHo) "eHympu" MPLAB .

CnepoBatenbHO, "KOpeHb 3Ma" HYyXXHO UCKaTb B CUMYyNATOpe.

,D,aBaVITe NOCMOTPUM, 4TO, MO yMONn4aH1KO, BbICTaBJ1IEHO CUMYNATOPOM Ha BbiBOAaX NMopTta B.

C6pocbTe nporpammy Ha Hadvano. LenkHuTte no kHonke SFR.

B okHe Special Function Register Window , obpaTtnte BHMMaHWE Ha COoEePXXNMOe pernctpa

PotrB - no ymon4aHuio BbICTaBrEHbl BCE HYN (3TO K€ OTHOCUTCSA U K POrtA).

" MPLAB IDE - C:\PROGRA-~1WPLAB\CUS 1\CUS_1.PJT

File  Project Edit Debug FICSTART Plus Options  Tools  ‘Window Help

\- E3 CRESTEN EY = CHliedi- 1324 ™ ----

B Special Function Register Window i
==== ==== :portb [T] 0 808880000 <« BceHym

orqg i trish FF 255 11111111

goto START eedata [:]:] 6 00000008

; eecont 8o 6  Ae00Ea0e
4

Ln1Call 18 RO Mowrap [INS [FICTEFE44  |po:0x00 wlsff |--Zdoc Bk On {Sim (4 MHz  (Uzer
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W cpasy xe Bce "cTaHOBUTCA Ha cBom mecTa": ecnu 0-i n 6-1 6uTebl permctpa PortB pasHbl 0, TO
paboyas Toyka nporpamMMbl 4OSMKHA "NPOCKOYNTL" NEPBYIO NPOBEPKY (Nepefaya BK/BbIKIT), HE
"3akonbueBaBwuck"” B M START, HO B pe3ynbTaTte CrieaytoLlen NpoBepkn, oHa 00a3aTernbHO
"yrgeT B BeyHoe konbuo” MM PRD, roe n 6yaeT "roHsTb NO KOMbLYy 4O CKOHYaHUSA BEKA", YTO Mbl U
Habnwoganw.

HanpalumBaeTcs eCTeCTBEHHbIN BbIBOA: HEOOX0ANMO Kakum-To obpasom, B 6-M GuTe perncrpa
PortB , BbICTaBUTL eAMHULY, 1 Torga Bce ByaeT B nopsaake.

B MPLAB 3To BMNoOMnHe MOXHO caernaTb, ecrnn 3aencTBoBaTh Tak HasblBaeMble (pyHKL UK CTUMYNa
(aCMHXPOHHbLIN CTUMYF, CTUMYIN NopTa BBOAA-BbiBOAA U CTUMYI perncTtpa. Ha Beibop).

OT0 "Belb" KOHEYHO XopoLuas, u B byayLiem, S noctaparcb 06bACHUTb, YTO 3TO Takoe, HO ecnu
cenyac A 6yagy "sabusatb Bam aTuM ronosy", To onacatchk, 4To Bbl NpocTo 3anyTaeTech u
"OTKMOHUTECH OT reHeparibHOM NUHMK", YTO COBCEM HE €CTb XOPOLLO.

MocTynnto npoue n apekTuBHee.

MoMHUTE, 9 paHee roBopui 0 TOM, YTO Npu paboTe B CUMYNATOPE, CYLLECTBYIOT HEKOTOPbIE
"ynoBku"?

OHu "obmaHbiBatoT" MPLAB B TOM CMbICNe, YTO NO3BOMAIOT 000NTUCL Oe3 3a4eiCTBOBaHUS
dyHKUM ctumyna ('nogMeHsT" 1X).

B gaHHOM cniyyae (Bcsaveckux "ynoBOK" MHOro), KOMaHaa, ¢ KOTopomn HaunHaeTca "6apaak”, u3
TeKcTa nporpaMmbl UcknoyaeTcsa (bnokupyercs).

Ha npakTtuke, aTo fenaeTtca Tak.

Mpobnembl co3gaeT komaHga goto PRD .

MmeHHO oHa HanpaBnsieT paboyyo ToUKy NporpamMmebl B "BeYHOE KOMbLO".

3ameHsieM 3Ty KOMaHAy Ha KoMaHgy nop .

Tak kak nosgHee, komaHay goto PRD HyxHO 6yoeTt onsitb "BepHyTb Ha cBoe mMecTo" (a nop,
COOTBETCTBEHHO, Y6paTh), TO yaobHee 3TO caenaTb Tak: HENOCPEACTBEHHO Nepen KoMaHa4on
goto PRD, HyXHO nocTtaBuTb TOYKY C 3ansaTton (nocre satoro MPLAB nepectaet "BugeTs” aTy
KomaHay) n npobenamm CMeCcTUTb BCIO CTPOKY BNpaBo (B "panioH" KOMMeHTapus), ocsoboamns
"MecTOo" 4519 KoMaH4bl Nop , Nocne Yyero, B TOM "MecTe", rae paHee "gucroumposBanack” KomaHaa
goto PRD , HyXHO "HacTyyaTb" komaHgy nop:

=" MPLAB IDE - C:\PROGRA-~1\MPLAB\CUS_1\CUS_1.PJT R =

===l [B]B]E] B8] % T FFEE
_ ==

B c:\progra-1\mplablcus_1\cus_1.asm : =

File Projeck  Edit Debug PICSTART Plus  Ophions  Tools  Window  Help

: Npoeepka: pexMM TOHAABHOID BH3I0BA BKAWYEH MAH BHEARNYEH 7 =

o
btfss PortB,6 : ECAM pEXMHM TOHAABHOrO BH30BA BHK
nop :qoto PRD 5 ECAM BEAWMUYEH

bcf Forth,2 : Hayano QOpPMHpOBAHMA OTPHMUATEALHO
nop ; NMYcToe MAUMHHHE UMKAB TOYHOW Kaq:J -
Ln 94 Col b5 155 H '"WE [Mowrap INS PICIEFE4d  [pc:Ox00 wisff - -Edoe Bk On Sim 4 MHz L

MosgHee, MPLAB Bce-paBHO "3actaBuT" Bac npoacceMbnupoBaTb TEKCT NPOrpamMmbl, Tak YTO
nydule cpasy Xe nocrne BHeceHns nameHeHus (Ntoboro) B TEKCT NporpaMmmbl (2 Mbl €ro BHECNN),
npousBecTn acceMbnmpoBaHue.

3aoaHo, MOXHO y6eamTbCcsa B OTCYTCTBUMM OLWIMOOK (Bbl nony4nTte coobLuieHrne o 6e30wmboyHoM
accembnmpoBaHum).

BHumaHue: nocne accembriupogaHusi, mo4ku oCmaHO8KU CHUMAKOMCS U UX HY)KHO
nepeHa3Ha4yumsp (Ha3Ha41Tb MO-HOBOW).

YTto nonyymnocb?

A nony4ymnock To, YTO NOChne BbINOHEHMA KOMaHabl btfss PortB,6 , paboyasa Touka nporpammel,
Yyepes nop , "BCTaHeT" Ha komaHay bcf PortB,2 , n ee "yxoda, B BevHoe konbLo" MM PRD, He
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npounsonger.

A pas 910 Tak, To MOXHO 6e3 npobnem "gobpartbcs” 40 Ha3HAaYEeHHON TOYKM OCTaHOBKM.

[anee, Bo3HukaeT Bonpoc: "Ecnv komaHaa goto MCKMYeHa U3 TeKCTa NporpaMmel, TO He
OTPa3nTCA N 3TO Ha 3HAYEHUAX KanMbpoBaHHbLIX MHTEPBANOB BPEMEHU NonynepMogos?”

OTBeT: B J@aHHOM criy4yae, He OTpa3uTCs.

O6bsACHEHME: He CMOTPSA Ha TO, YTO 6- 6UT pernctpa PortB yctaHoBneH B 0, peanbHO
ncnonHsietTca (MMnTupyeTcs) cueHapui paboTel, 4ng criydyas ycTaHoBKkM 6-ro 6buTta peructpa PortB
B 1. B camom gene, paboyas TouKka nporpaMmmbl nepexoguT Ha komaHgy bef PortB,2 yepes nop,
HO TOMbKO 3TOT NOP He "BUpTyanbHbIN" (CM. 06BbACHEHME paboTbl KOMaHA BETBNEHUS, KOTOpOe
ObIN0 JaHO paHee), a peanbHbIi.

MpoLue roeops, "BupTyanbHbln" NOP 3ameHeH Ha peasnbHbli ("4To B 1106, 4To no nbdy, Bce equHo").
Tenepb MOXxHO, 6e3 npobnem, "gobpaTtbca” 4O HAa3HAYEHHOM TOYKM OCTAHOBKM, Kak B "aBToMare",
TaK 1 NoLaroBo UCNomnHAsA nporpammy ("Aobupatbcs” coBCEM He A0Mro).

Hanpumep, B "aBToMate": cbpocbTe NporpamMmmy Ha Ha4varno 1 LWEMKHUTE NO KHOMKE C 3eNeHbIM
cBeTodhopomMm.

Mocne oTpaboTku "aBTomaTta”, Bel yBugute, 4to paboyasi Touka nporpaMmmbl "BcTana" Ha
Ha3Ha4eHHYy Touky ocTaHoBkM (bcf PortB,2 ), uto n TpebyeTtcs:

=" MPLAB IDE - C:\PROGRA - 1\MPLAB\CUS_1\CUS_1.PJT : x
File Project Edit Debug PICSTART Plus  Options  Tools  Window  Help

52 51 ESRER BV =1 ER i o1

H; c:\progra~1\mplab\cus_1\cus 1.asm

________________________________________ 18
: 18.00 us

Proceszsor Frequency 4 000000 MH=

nop ¥ Clear On Reset

nop BEpeM ! .
nop -———= Clozse | Help |
Ln 92 Cal1 155 WhH MHo'wrap [INS PICIGBF244 po:0x11 wilsff -~ Zdoo Bk On Sim 4 MHz (L

MTak, Mbl "BbILLNK" HA HA4Yano 3amepa.

lMocmoTpuTe Ha NokasaHusa cekyHaomepa.

Bbl BUOUTE KONUMYECTBO MALUMHHBIX LWKIOB, 0TpaboTaHHbIX OT Havana nporpamMmmbl U 4O YCTAaHOBKM
paboyen ToUYK1 NporpamMmmbl Ha BEPXHIOK TOYKY OCTaAHOBKM (TOYKY Havana 3amepa) U ux nepeBog BO
Bpems.

Tenepb noHabntoganTe, YTO NPOUCXOAUT MPU NOLLAroBOM UCMOMTHEHWM NPOrpaMmbl: copocbTe
nporpammMy Ha Ha4yasno 1 nowienkanTe no KHorke co cnegamu unu no knasuwe F7.

O6paTtuTe BHMMaHWe Ha NpoLecc cyeTa MaLLMHHbBIX LIMKINOB CEKyHOOMEPOM.

Bbl yBUgmMTE, 4TO NpU BbINOSTHEHUN KOMaHA, UCAONHSAKLWMXCA 3a 1 M.L,., NnoKasaHue cyeTymnka
MaLUMHHbIX LMKIOB OydeT yBenmunBaTbCa Ha 1, a npu BbINOIHEHUN KOMaHS, UCMOSHSAOLWMXCS 3a
2 M.U., NOKa3aHune cyeTymka byaeT yBenuumBaTtbes Ha 2.

B 6ygywem, ecnu y Bac BO3HUKHYT 3aTpyAHEHUS B ONpeaeneHnm KonmyecTBa MallMHHbIX LIMKIOB
WCMOMHEHNST TOW UM MHOW KOMaHAbl UNKn rpynnbl KomaHg (YTo 6onee akTyanbHO), TO UX MOXHO
YCTPaHUTb, NOLLAroBO UCMOMHAS KoMaHay (KOMaHAbl) U CBEPSSCH C MOKa3aHUAMU CYETYMKA.
O6paTtuTe Takke BHMMaHME Ha TO, YTO NMPWU NOLaroBOM MCMOSTHEHUN MPOrPaMMbl, YCTAHOBEHHbIE
TOYKM OCTAHOBKM UTHOPUPYIOTCS.

OT0 ykasbIBaeT Ha TO, YTO MOYKU ocmaHO8KU pabomarom moJsibKo 8 "aemomame”.

BbIBOA: ONUCaHHBIN BbILE, NMPOCTEHBLKUIA NMPUEM, NMO3BONSET OTKA3aTbCHA OT UCMOSb30BaHUS
O0CTaTO4YHO TPYAOEMKUX DYHKLMIA CTUMYMA U CYLLLECTBEHHO YNPOCTUTL "BbIXoq" paboyen ToUkm
nporpamMmbl Ha TOYKY OCTaHOBKW.

Takum obpasom, nponsBoaAs HECNOXHble MaHUNYNALMK (C y4eTOM cneumndruyeckmx
0CcobeHHOCTeN TOW U MHOM KOMaHAbl), MOXHO HanpaBUTb OABMXeHMe paboyer TOUKU
nporpaMmmMbl B HY>XXHbIW ANA NporpamMmmMucTa cLUeHapun.
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EcTecTBEHHO, 4YTO NpY 3TOM HY>KHO 3HaTb, Kak paboTaeT NnporpammMa 1 4eTko NpeacTaBnaTb cebe
"MexaHn3m" paboTbl TON UM MHOM kKoMaHabl (0COBEHHO, KOMaH, BETBMEHMS).

JInyHo 9, npuberato kK NOMOLLM PYHKLNA CTUMYIIA OYEHb U OYEHb PEOKO M B OCHOBHOM, UCMOSb3YHO
"ynoBku". 1 3TO BOBCE He eCTb NPOsiBNEHNE fNIEHU, a CKOpee BCero HaobopoT.

Takoro poga "TpeHnpoBKa N3BUSTUHBI" UCKITOYMUTENBHO NosiesHa.

Ewe pa3 HanoMunHato: Ha KoOMaHAy, Ha3HaYeHHYH TOYKOW OCTaHOBKM, MOXHO "BbINTU" 2-MSA
cnocobamu:

MepBbIN: B pexmMMe NoLaroBoro NCNosIHEHNsI NPOrpaMmel.

Mpn 3TOM, TOYKa OCTAHOBKM HE HasHavaeTcs (kakon cmbicn? OHa He paboTaer).

OTOT pexmMm NpUMeHsaeTcst Npn HEBONbLLIOM KONMYECTBE KOMaHA, KOTOpbIe HY>XHO oTpaboTaTb.

B cnyyae, ecnu ata rpynna komaHg, "obbemucta” unm B ee coctas BxoauT (BxogaT) MM 3agepxkkn
CO 3Ha4YUTENbHbLIM BPpEMEHEM 3a4ePXKKN, TO "BbIXOA" HA TOYKY OCTaHOBKU ny4ylle aenatb B
"aBTOMaTe".

BTopoii: B "aBTOMaTE".

B atom cny4yae, 06a3aTenbHO HYXXHO Ha3Ha4uTb XOTS Obl OOQHY TOYKY OCTAHOBKWN, HO MOXHO U
bonbLue.

WNtak, mbl "cTolIM" Ha BepxHel Touke ocTaHoBkuM (bcf PortB,2 ), To ecTb, Ha Tol KOMaHAe, nocne
UCMOMHEHNST KOTOPOW Ha4YMHaeTca popMupoBaHne oTpulaTensLHOro nonynepuoaa.

O6pawato Bawe BHMMaHMe Ha crieqyowmn obLwmin NpuHLMn: mo, Ymo paboyass mo4vka
npozpamMmsbl " cmom" Ha kKOMaHOe, O3Ha4Yaem, Ymo ucrnoJsiHuUnachb npedbidyw,ass KoMaHoa, a
KoMaHOa, Ha komopou "cmoMm" paboyvass moy4ka npo2pamMmbli, ewje He UCMOoJIHeHa.

Mpowe roBops, komanga bcf PortB,2 ncnonHuTca Tonbko Toraa, koraa paboyas Touka nporpaMmbl
"MpbIrHeT" Ha crieyoLyto, nocne Hee, KOMaHay.

Paccyxgaem ganblue: HadanbHas To4dka 3amepa UMeeTCH, a KOHEYHOW TOYKU 3aMepa HeT.
BblBOA: 3HAUNT, €€ HY>KHO Ha3HaunTb (guanekTuka ...).

En pormkHa 6bITb kKOMaHAa, nocne ucnonHeHns kotopon, 0 meHsaetcs Ha 1 (bsf PortB,2 ).

MpaBov KHOMKON MbILLIK, LLENKaeM No CTPOKe C 3TOM KOMaHOon u Bbibupaem Break .

WNTak, paboyas Touka nporpammebl "cToMT" B Hayane otpuuartensHoro nonynepuoga (Ha "BepxHen”
TOYKE OCTAHOBKM), @ "HWKHASA" TOYKA OCTAHOBKM YCTAHOBIIEHA B HaYane nonoXnMTerbHOro
nonynepuoaa:

'~ MPLAB IDE - C:\PROGRA~-1\WMPLABYCUS_1\CUS_1.PJT x

File Project Edit Debug PICSTART Plus  Options  Tools  Window  Help

= ED ESR R B =] [ER i e -

E c:\progra~1\mplablcus_1\cus 1.asm

3 e =

bcf Porth,2 ; Hauaao GoOpHMHpPOBAHHA OTPHUATEALHO
nop ; MYcTee MALMHHBE UMKAH TOYHOR Kaa
nop ; BPEMEHW OTPHUATEABHOrO MOAYMEpPHD
nop y o ——————————————— M
moulw -85 ; 3anuce B perucTp 3ec
mouwf Sec ; KOHCTAHTH .85

PAUSE_1 clrudt ; Cepoc cTopoxesoro TaﬁMEpa WDT.
decfsz sSec,F ;: "I'pYsHA™ DTCYBT WHTEpPBAAA BpEHMEH
qoto PAUSE_1 : OTPUUATEABHOrO NOAYNEpHORA.

bsf Porte,2 ; Hauaao GOpHHpOBAHWA NMOAODKHTEALHO
nop ; MYcTHe MALMHHWE UMKAN TOYHOW KaAa~
Ln 110 Col 42 155 "Wh [Ho'wrap INS PICIEFE4d  po:Ox1d wiisff |--Zdce Bk On (Sim 4 MH
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A Tenepb BCe NMPOCTO: B OKHE CeKyHOOMepa, LierikaeM no KHorke Zero (C6paCbIBaeM NoKa3aHunA

CeKkyHaoMepa B HOJ'Ib) 1 aanee, no KHorke C 3esfieHbiM CBeTOd)OpOM.

,D,O)Kl/lﬂ,aeMCﬂ YCTaHOBKU pa6oqe|7| TOYKM NMporpaMmbl Ha Ha3Ha4YeHHYHK paHee TOYKY OCTaHOBKU

bsf PortB,2 n cHUMaem nokasaHus cekyHgomepa:

=]

PortB,2 ; Hauaao COpPHMWPOBAHWA OTPHUATEALHO
nop 3 MYCTHE HAWMHHEE
nop Y Il Stopwatch
nop -

345
moulu .85 ; 3a
mouufF sec 3 Kof | 34500 us

PAUSE_1 clruwdt ; Ce| ' :
v Clear On Beset
decfsz sec,F R
goto PAUSE_1 ; o7 Close | Help |

Ln 107

bsf PortB,2 : Hauaao DOPHHPOBAHMA NMOADXHTEALHO
nop : HHCTHE MALMHHBE LUMWKAM TOYHOW Kaa«
Col1 155 WH IMoWrap INS  PICTEFB44  polxla weBE - - Z dec Bk On |Sim 4 MHz

B ctpoke Time cekynHgomepa, Bbl yBuante BennumHy nHTepeana BpemeHn hopMmpoBaHus
oTpuuaTtenbHoro nonynepuoga. Ecnu Bel caenaete aToT 3amep B 0TpaboTaHHOM TeKCTe
nporpamMmbl CUS, TO yBUAUTE, YTO BpeMs (hOPMUPOBAHNS OTpULaTenbHOro nonynepuoaa TO4YHO

paBHO pacyeTHOMY

,D,J'IFI TOro YTOOLI 3aMepuUTb BEITMYNHY UHTEepBalia BpeMeHU (*)OpMI/IpOBaHI/IFI MNONMOXUTEJNIbHOIo

(345 mKc., cMm. "Bbilenexatyyro” KapTUHKY).

nonynepuoaa, Hy>Ho, He CHUMasi TO4YeK OCTaHOBOK, MPOCTO OBHYNUTL CEKyHAOMEp, a 3aTeM eLle
pa3 LWesnkHyTb Mo 3efleHoMy CBETOhOopY U AoXAaTbCsl pesynbTata 3amepa.

Ho, kak roBopuTtcs, "nerknx nyTen Ham He Hy>KHo" (B 00y4atoLLMX N TPEHNPOBOYHbIX LLENSIX), U

NnoaToMy ellle pa3 npogesiaeM To Xe caMoe, HO CO CHATMEM Toyek ocTaHoBOK (Debug -2 Clear All

Points ).

YcTaHaBnnBaem TOUKY OCTaHOBKM Ha koMaHae bsf PortB,2

B "aBTOMaTe", nepexoanm Ha 3Ty TOYKY OCTaHOBKW.

YcTtaHaBnnBaem TOUKY OCTaHOBKM Ha komaHae bcf PortB,2

C6pacbiBaeM cekyHOOMep Ha Honb (Zero).

LLlenkaem no KHoOmMke ¢ 3eneHbIM CBETOOPOM U XKAEM OKOHYaHMS npoLecca:

nop H
nop H
nop H i i
Cycles |
movlw .85 ; 3a Time
movuf Sec ; KOK
Proceszor Frequency 000000 MHz
PAUSE_1 clrudt ; Ce v Clear On Reset
decfsz Sec,F HI N Close Help
goto PAUSE_1 HE EE

Bl
2 [@]«] [ [a]B]e | [O 6Tk ] [
_ WEE] E

OpHHpOEdHHE EBpPEMEHH OTPHUATEALHOIO NoAYNepHoOna CHrHada TUHaﬂbHDFD_:J

PortB,2

mopmupoaauue BPEMEHM NOACKHTEALHOID MNOAYNEPHOQA CHIHAAA TOHAABHOTO

bsf PortB,2 ; Hauaao QOpHMMpPOBAHMA MOAOXHTEABHO
nop ; MycTee MAUMHHBE UMKAW TOYHOA KaAa~
Ln 92 Col 1 155 WhH Mowirap IN5 |PICIEFE44  |pc:0«11 wilsh3 --Zdocc Bk On {Sim
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CMOTpMM Ha nokasaHus cekyHaomepa.

BenuuuHa nHTepBana BpemMeHn hopMUpPOBaHUS NONOXUTENBHOIO nosnynepuoaa pasHa 344 MKc.
(3amep npomn3BoaUTCA B OKOHYaTENBHO OTPAbOTaHHOM TEKCTE NPOrpaMmbil).

Moyemy He 345 ?

A ansa pasHoobpasus. B obyyatoLe-TpeHMpoBOYHbIX Lensax (4ns CTUMYNAUUM MbICIUTENBHON
OeaTenbHOCTN).

Ecnu TpebyeTca BbicTaBuUTb 345 MKC., TO HY>KHO NMB0 J06aBUTL eLle 0guH Nop , HanpuMep, nocre
komaHabl bsf PortB,2 (unu nepea komangon moviw .83 ), nubo Boobue yopaTb Bce Tpn NOPa un
YBENUYUTb YNCIOBOE 3HA4YeHMe KOHCTaHThI ¢ .83 Ao .84 (HanomuHato, 4Yto oauH umkna MM
PAUSE_2 oTtpabaTbiBaeTcs 3a 4 MKC.).

WNTak, Ha oTna)keHHOM NporpaMmme, s nokasan Bam, kak npoBepuUTb YNCOBbIe 3HA4YEHUSA
WMHTEepBanoB BpeMeHn (opMMpoBaHUS OTpULLATENBHOrO (HyNeBOW YPOBEHb) U MOMOXUTENBHOro
(eAVHMYHBIN YPOBEHbB) NMONyNnepnoaos.

OTnaxuBaTb TYT HEYEro, TaK Kak nporpamma 6bina paHee oTnaxeHa.

Tenepb HY>XHO NOHATL, YTO TAKOe OTflaAKa NPorpaMmbil.

Mpeanonoxmm, 4to Mbl paboTaem ¢ TEKCTOM NporpaMmmbl, HaNUCaHHOM "¢ YMCTOro nucTa”.
YT06bI NEPEenTN K TaKOMY TEKCTY, HYXKHO HECKOSTbKO BUOAOU3MEHUTb TEKCT NPOrpaMmsbl CUS .
BHoOCKM, OroBOpEHHbIE BbILLE, UBMEHEHNS.

Y6epute Bce NOPBbI (6 WTYK), KOTOpble HaxoaaTca nocne komaHa bef PortB,2 w bsf PortB,2
(MOXHO MM NOCTaBUTb Nepes HUMMU TOYKKU C 3ansTbiMK, UnNn BoobLle yopaTb nx 13 TekcTa
nporpammbl: nepsoe > yaobHee, a nocrnegHee > HarnsgHee).

B rpynnax komaHg 3anucu KoHCTaHT, 3ameHuTe .85 Ha .86 1 .83 Ha .86 (HanomuHato, 4To .86 3TO
paccynTaHHoe paHee 3HavyeHue).

N3meHeHnsa B TEKCT NporpaMmbl BHECEHDI, CNeaoBaTeribHO, €ro HY>KHO NpoaccembnmpoBaThb.
[enaem 310 1 y6exxgaemcs, YTo OLLMOOK HeT.

WNTak, B obyyarowmx uensx, "3abbiBaem" Npo OTNaKeHHbIN TEKCT NporpamMmmebl, C KOTOpbIM paboTanu
paHee (4TO-TO TMMa 3annaHUPOBaHHOrO "ckreposa').

Mepen HamMu = TeKCT NporpamMmebl ¢ YUCTOro nucTa".

To ecTb, TEKCT, B KOTOPOM KannbpoBOYHbIE KOHCTaHTbI, 3a4aloLne 3Ha4eHUs UHTepBanoB BPpEMEHN
HopMMPOBaHUS OTPULLATENBHOIO U NOSIOKUTENBHOrO NONyNepmnoaoB YCTaHOBMEHbI "Ha rnasok” (He
TOYHO).

3agaya: HeobxoaMMOo YyCTaHOBUTL MHTEpPBanbl BpeMeH (hOpMUPOBaHUSA OTpuLaTeNbLHOro
nonynepuoaa paeHbIM 345 MKC., @ NOMNOXUTENbLHOIO - 344 MKC.

Bce HaumMHaeTcs ¢ npoBepku hakTUYEeCKUX BENUYMH 3TUX MHTEPBarioB BPEMEHU.

9710 ByayT Kak 6bl "HayanbHbIe TOYKM oTcyeTa".

Mo xogy ncnonHeHusa nporpammel, NepBbIM PopMUpYyeTCH oTpulaTerbHbIM nonynepuog, 3HadunT ¢
HEero u Hy>XXHO HayaTb.

Mpeanonarato, YTO Bbl N3y4nnn N3nNoxXeHHyo Bbille NHpOpMaLMIO U NOTPEHUPOBANUCH B
YCTaHOBKE U CHATUM TOYEK OCTaHOBKM, a Takke 1 pa3obpanncb ¢ CEKYHAOMEPOM.

Mocne cbpoca nporpammbl Ha Havarno, "gonante” ao komangbl bef PortB,2 nnbo B pexunme
noLIaroBOro UCMOsiHEHWs NporpaMMmebl, 6o B "aBTomMaTte" (onncaHo BbILLE, 1 NPO "yrOBKY" He
3abygbTe). Jlyywe B "aBTOMarte" (GuicTpee).

WNTak, paboyas Touka nporpaMmbl HaxoguTCca Ha komaHge bef PortB,2 (Havano dhopmmnpoBaHus
oTpuLaTensHOro nonynepuoaa).

BbI3biBaem cekyHaomep v cbpacbiBaem ero Ha Hosb.

"HavanbHag To4ka oTcyeTa" umeeTcs.

HasHauyaem Toukon ocTtaHoBKM koMaHay bsf PotrB,2 (Havyano dhopmMmpoBaHUS NONOXUTENBHOIO
nonynepvoaa).

LLlenkaem no KHomMke ¢ 3eneHbIM CBETOPOPOM U KAEM OKOHYaHUSA npouecca nogcyeTa.
CmoTpum Ha nokasaHus cekyHaomepa. OHu paBHbl 346 Mkce. "lMepebop”.

3HaunT, 3Ha4YeHMEe KOHCTaHTbl HYXKHO YMEHbLUNTb.

Ecnn ymeHblWINTL €€ Ha 1, TO ecTb, caenaTb paBHoM .85, To BpeMs hopMMpOBaHUS
oTpuLaTensHOro nonynepuoaa yMeHbLUNTCA Ha 4 MKC. U COCTaBuUT 342 MKC.

"Hepobop" B 3 MKC. ycTpaHsiem gobasneHnem Tpex NOPoB, nnubo cpasy ke nocne komaHgbl

bcf PortB,2 , nubo cpasy e nocne komaHgbl goto PAUSE_1 .

MoxHo Takxke "Bpe3aTtb” 9T NOPbI nocne komaHabl movwf Sec nnu mexay KomaHgamu

moviw .85 n movwf Sec .

A Tenepb "BCNOMHUTE" (CKIEPO3 BbIKMIOYEH) OTCTPOEHHLIN TEKCT NpPorpamMMmbl.
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BoT Bam 1 oTBET Ha BONPOC: OTKyAa YTO B3ANOChH?

B naHHOM cniyyae, g "Bpesan” NOPbI nocne komaHab! bef PortB,2  (Ha mou B3rnag, Tak
cvMnaTtuyHee).

Mony4nnock TO, YTO HY>KHO: 345 MKC. (paHee NPOBEPEHO MO CEKYHOOMEPY).

N3mepsiem Bpemsi NONOXUTENBHOIo nonynepuoaa.

C6pacbiBaTb NpoOrpaMmmy Ha Hayano U CHUMaTb TOYKU OCTAHOBKWN HE HYXXHO.

MpumeyaHue: ecnu Bol "gobupanuck” oo komaHgel bef PortB,2 B pexnme nowwaroBoro MCNosfiHEHUS
nporpamMmbl (BCMNOMHUTE, YTO B 3TOM Criy4ae, TOYKY OCTaHOBKM yCTaHaBnmBaTb He 06s3aTensHO), TO
caenanTe ee TOYKON OCTaHOBKW.

Ecnn Bbl "gobupanuce” o komaHabl bef PortB,2 B "aBTomarte”, TO OHa yxe ABNAeTCH TOYKOM
OCTaHOBKM (a uHa4e, B "aBToMaTe", Bbl 6b1 4O Hee He "aobpanunck") 1 Aenatb HAYEro He HYXKHO.
C6pacbiBaeM CeKyHOOMED Ha HOJb.

LLlenkaem no KHOMKe C 3erieHbIM CBETO(OPOM U XXAEM OKOHYaHUSA noacyeTa.

Monyyaem 353 MKc.

A HyXHo 344 mkc. "lMepebop” B 9 MKC.

Ecnn ymeHbWNTb BEMMUYNHY KOHCTaHThI Ha 2 (MUHYC 4X2=8 MKC.), TO onaTb byaeT "nepebop”.
CnepoBaternbHO, HEOGXOAMMO YMEHbLUNTE BENNYMHY KOHCTaHTbI Ha 3, a "Hepobop"
ckoMneHcuposaTtb gobasneHnem Tpex NOPoB, 4To Bbl M BUOUTE B TEKCTE OTNAXEHHON
nporpamMmei.

N3 aToro cnegyeTt obwuin NnpuMHUMN: ecsiu cywecmeayem "nepebop" u Hem e03MOXHOCMu
CKOMMeHcupogamb €20 yoasieHueM, U3 mekcma rnpoz2pamMmbi, cCOOmeemcmeyru,e2o
Konuyecmea komaHO (ObiBatloOT cnyyau, korga 3To BO3MOXHO), MO Yyucsioeoe 3HavyeHue
KOHCMaHmMbI U3MeHsiemcsi makum obpa3om, Ymobbl 03HUK MUHUMaJIbHbIU "Hedobop",
Komopsblil, 8 danbHeliweM, kKomreHcupyemcsi dobaesieHueM coomeemcmeyru,e20
konudyecmea NOPoes.

Bce, npouecc oTnagky nporpamMmmbl CUS 3aKOHYEH.

TOYKM OCTAHOBKM MOXHO CHATb.

Tenepb HyXHO yopaTtb "o6MaHHbIN" Nop K "BepHYTb Ha cBoe ObiBLlee MecTo" komaHay goto PRD .
OcTtaeTtcs TonbKO NpoacceMbniMpoBaTh TEKCT NPOrpaMmbl (Tak Kak Obiri BHECEHbI UBMEHEHUS), U
nocne 3Toro, kKak roBOpPUTCH, "CO CNOKOMHOM COBECTbLID", MOXXHO OTKPbITb, CO34aHHbIN MNPy 3TOM
accembnuposaHun, HEX-chann nporpammebl, B nporpamme, obcnyxupatowen Baw nporpammarop,
n npoussecTn "npowwmeky” NMNKa.

OnuncaHHbIN paHee, NpoLlecc npenBapuTenbHOro, "rpyboro” pacyeTa 3Ha4YeHM BpeMsiagatoLmx
KOHCTaHT W nocrieayroLen oTrnagky nporpaMmmel, 4OCTAaTOYHO NPOCT, HO He BCe Tak MPOCTO.

A ecnn Il 3agepXkn UMeEET B CBOEM COCTaBe "MOLLHYI0 BPE3KY", 1 gaxe "rpyobin" pacyeT
BpeMeHu oTpaboTkn Takon 3a4epKKM Bbl3bIBAET CyLLECTBEHHbIE 3aTpyAHEHNA?

B aTOM cny4ae, MOXXHO NMPOCTO "yTOHYTb B pacyeTax”, MoTpaTMB Ha 9TO YMY BPEMEHU N CUI.
Cnocob npeogoneHnsa Takoro poga 3aTpygHEHUI, Kak 3TO He CTPaHHO, AOCTaTOYHO NPOCT.
Hanpumep, umeeTcs 3-xpaspsagHbii CHETYUK C "MacCUBHOW Bpe3kon”, n 'y Bac, B CBA3M C 3aTUM,
BO3HUKMNN 3aTpyQHEHUS C NpeaBapuUTenbHbIMU pacyeTaMn YACNOBbIX 3HAYEHUI KOHCTaHT unn Bam
NPOCTO He XOYeTCs UMW 3aHUMaTbCA.

YTO HY)XXHO fenaTb B 9TOM criyvae?

B cTapliem v cpegHeM pa3spsgax cHeTymka BbICTaBMSEM 3HAYEHUSA KOHCTaHT, U3 pacyeTta
dopMMpPOBaHUS Manoro MHTepBana BpeMeHu.

Ecnn paspsg cdeTumka > BblMMTaKOLWNIA, TO BBICTABMASIETCA KOHCTAHTa, Hanpumep, .02, a ecnn
CYMMUpPYIOLLMIA, TO, Hanpumep, .254.

OT10 penaetcs ans yaobcerea. Utobbl B cekyHaoMepe, NoAcHeT BpeMEHU nNponcxoamn ObicTpo n He
HY>KHO 6bIn0 6bl 4ONTO XAaTb ero KoHua.

[na mnagwero paspsga cyetumka (OH "LWYCTEP), BbICTABMSEM KOHCTAHTY "oT 6angbl”, HO He
MaKCUMasbHYyHo.

Hanpumep, .10 ("npuBdAska k kpyrnoun undpe". na ygobcrea).

"BbIxognm" Ha Ha4vano otcdeTa, HasHa4YaeM "HUXKHIOK" TOYKY OCTaHOBKK, cOpacbiBaeMm cekyHaomep
B HONMb M 3anyckaem "aBTomar".

>Koem okoHYaHua nogcyeTa n CMOTPUM Ha MOoKa3aHUs cekyHaomepa.

Hanpumep, nony4dmnnocs 1250 MKc.

B Mnaglwem paspsage cHeTyunka, yBenuyuneaem 3HavyeHue KoHCTaHThbl ¢ .10 go .11 .

[enaem Te xe "MaHunynaumn”.

Monyymnock, Hanpumep, 1353 MKc.

Bbluncnsiem pasnuuy: 1373-1250=123 MmKc.
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BbiBoA: "war" namMeHeHMs KOHCTaHTbI MJlaLuero paspsiga cocrasnseTt 123 MKc.
CrniegoBaTenbHO, NOSTHBLIN LMKIT CHETa CYETYMKA MIaLLero paspsga coctaBnseT

256x123=31488 MKc.

OT0 03Ha4aeT, YTo Yepes kaxable 31488 MKC., COOepKMMOE CHETUMKA cpeaHero pa3spsga oyaer
N3MEHATLCA Ha eauHuULY.

CnepoBaternbHO, MOMHbIV LMKIT cHeTa CHETYMKa cpeHero paspsga coctaBuT
256x31488=8,060928 cek.

OTO0 03Ha4aeT, 4To Yepes kaxable 8,060928 cek., cooepKMMOe cHeTUmMKa cTapllero paspsga byger
N3MEHATLCA Ha eauHULY.

CnepoBaternbHO, MOMHbIV LMKIT cHeTa CHETHUMKA CTapLuero paspsga coctaBuT
256x8,060928=2063,5975 cek.

970 ecTb MakcumarnbHoe Bpems 3agepxkn ("rpydast npmkugka").

Hanpumep, Tpebyetcs caenatb "rpybyto NpukMaKy" 3Ha4Y€HU KOHCTaHT ANS BblUMTaloLLEro,
TpexpaspsaHoro cyeTymka, hopmMupytoLLero nHTepaan spemeHn 20 cek.

B cTtapwem paspsige, TPOVKy HasHa4yaTb HENb3s, Tak Kak byaeT "nepebop”, a aBonka byget B
cambli pas: 2x8,060928=16,121856 cek.

Ocrartok: 20-16,121856=3,878144 cex.

PykoBOACTBYSICb TakuM Xe NPUHLKUMNOM, AN CpeaHero paspsaga cyeTymnka, HasHayaeM KOHCTaHTy
.123.

123x31488=3873024 mKc.=3,873024 cek.

Ocrartok: 3,878144 cek.- 3,873024 cek.=0,00512 cek.=5120 MKc.

[ns mnajlero paspsaa cyeTymka, HadHavyaeM KoHCTaHTy .41 (¢ "Hegobopom™): 41x123=5043 MKc.
To, 4TO cenyac npogenaHo, HasblBaeTCs pa3fnoXeHueMm.

WTak, "rpybas npykugka" 3Ha4eHUn KOHCTaHT, Ans hopMmnpoBaHnst HTEpPBana BpeMEHW BENNYMHON
20 cek., gana cnegyrowme pesynbtaTbl:

- Ans ctapwero paspsaga: .02 (H),

- Ons cpegHero paspsga: .123 (M),

- ons mnaguwero paspsga: .41 (L).

O6paLuato Balwe BHMMaHWe Ha TO, 4TO 3TO MMEHHO "rpybas npukmngka".

W He TonbKo MO TOM NPUYKUHE, YTO B MradlieM pa3psage, KOHCTaHTa Ha3HavyeHa NnpubnmnsnTernsHo,
HO M MO NPUYUHE TOro, YTO B COCTaB "Kycka" nporpammbl, BO BpeMs OTpaboTKM KOTOPOro
dhopmupyeTcs kKanmbpoBaHHbIN NHTEPBAN BPpEMEHU, MOTyT BXOAUTb KOMaHAbl, KOTOpblE HE UMEIOT
HenocpeACTBEHHOro OTHOLIEHUA K MoAnporpaMme 3agepxKu.

To ecTb, peyb naget o cymme akTM4ecKkoro BpemMeHu oTpaboTkn 3aaepKku U BpeMeHU 0TpaboTKu
3TUX KOMaHA.

MmeHHO noatomy, B MriagLuemM paspsige JormkeH ObiTb "Hegobop™.

BepHeMcsa K pacCMOTPEHHOMY BblILLE MPUMEPY: NPU 3HAaYEHUN KOHCTaHTbl MiajLlero paspsia
cyeTymka .10 n ware B 123 MKC., cHETYUK JOImMKeH nokasatb 1230 MKC., HO OH NoKa3biBaeT

1250 mkc. (3TO NpuUMep TOro, YTO YacTo BCTpevaeTcs).

B uem geno?

Heno B ToMm, 4To Kpome [l 3aaepxku, ewe oTpabaTeiBaeTca (B TedeHne 20 MKC.) 1 rpynna KoMaHA,
KoTopas He BXOOWUT B €€ MOMHbIN LNK.

Takue "nuHenHble BkpanneHusa" MoryT ObiTh "pasbpocaHbl” B pasnnyHbiX MecTtax "Kycka"
nporpamMmebl, BO BpeMsi 0TpaboTKmn KOTOPOro oopmmupyeTcsa kanmbpoBaHHbIN MHTEPBa BPEMEHM.
YTewaeT T0, 4To B BOMbLUMHCTBE Criy4aeB, CyMMapHoe BpeMsi OTpaboTkn 3TUX KOMaHA, no
CpaBHeHMIO ¢ BpemeHeM oTpaboTku MM 3agepxkn, mano.

OTO NO3BONSIET 4OCTATOYHO TOYHO "BbINTU B YNCNOBOW CekTop obcTpena’.

B Hawem cnyyae, ecrnn UMelTCs Takue "NuHenHble BKpanneHus"”, peanbHaa BennimMHa
KannbpoBaHHOro MHTepBara BpeMeH MOXeT okasaTbcs 6onee yem 20 cek.

A MOXeT 1 He okasaTbCA.

B ntobom cnyyvae, npy noMoLmM cekyHaomMepa, MOXHO COOTBETCTBYHOLLMM 06pa3om
CKOpPpPEKTUPOBAaTb YNCMOBbIE 3HAYEHWS KOHCTaHT, HaYMHaa ¢ Mnagwero paspsaa, U MakcumarnsHO
nNpmbnunanTbCA K xxenaemomy, ncnonb3yss NOPbI.

Bo MHoOrmx cnyvasx, [OCTaTOMHO TOSbKO CKOPPEKTUPOBATL YACNOBOE 3HAYEHMNE KOHCTaHThI
Mnagwero paspsja.

B crniyvae 3HaunTenbHbIX pacxoxgeHun mexay oakTm4eckon n pacyeTHOM BeNUYMHaAMM, HYXKHO
3aMepuTb "LWarn” KOHCTaHT cpeaHero u/unn ctapLuero paspsigia u BHECTU B pacyeThl
COOTBETCTBYIOLLNE KOPPEKTUBBI.

MpoCTO HyXHa "TpeHupoBka".
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Koraa Bbl "HabbeTe Ha aTom gene pyky", Bce 310 byaeTt npoucxoanTtb 6e3 "Hanpsra”, xota n 6yaet
3aHUMaTb onpegeneHHoe Bpems.

(MaBHOE - NOHUMAaTb CMbICIT NPOU3BOAUMBIX AeNCTBUIN. Hy 1 "TexHonorn" Toxe.
MoTpeHnpoBaTbCS MOXHO, UCNONb3Ys BCE Ty e nporpaMmmy cus .

Ecnu y Bac ecTb xenaHue, To nonpobynTe N3MeHNTb BENNYMHY TPEXCEKYHOHOMO MHTepBana
BpeMeHU "BbIXxoga" curHana ToHasnbHOro BbidoBa B acump, Hanpumep, 4o 0,500000 cek. (nnu
MEHbLLE) U MaKCMMarnbHO NPUBM3NTBCA K 3TOMY 3HAYEHMIO.

Bonbluee BpeMsi 3agaBatb He HyXXHO (ByaeTe 4ONro xaaTh KOHLA cyeTa).

MonpobynTe cammn Ha3HA4YMUTb TOYKM OCTAHOBKM.

He 3abyabTe npo "ynoBky".

Pasbupaem crniegyownin criyvain: B TEKCTe NporpaMmMmbl UMEeTCS OLUMbOKa.

Ecnu aTo owmnbka He cbyHKLUMOHaNbHOro xapakrepa, To MPLAB o653aTenbHO Ha HEE YKaXeT.
Hanpumep, Bbl 3a6binm "nponuncatb” peructp, a B TEKCTE NporpaMmMbl eCTb OBpaLleHne K Hemy unm
aonycTunu opdorpadmyeckyto onMBKy Npy HaNnMcaHUM KOMaHgbl, UNn 3abbinn ykasaTtb MECTO
COXpaHeHus pesynbTaTa onepauun, Unm 3abbinu ykasatb HoMep 6uTa, ¢ KOTOpbIM NPON3BOAUTCSA
aencrteue, unu opdorpadus HasBaHus perucTpa, B paboyen 4yactu nporpamMmmMbl, HE COOTBETCTBYET
opdorpadum "NponncaHHOro" Ha3BaHUs 3TOrO XXe pPerncTpa, unu oamH ctonbel, "HaeaxaeT" Ha
apyrou, unu Bel HanMcanu CTpoKy ¢ KOMMEHTaPUSMN U He NOCTaBUNW Nepes Her TOYKY C 3anATon n
T.O.

B atom cny4ae, nocne accemMbnupoBaHum TekcTa nporpamMmmebl, Bel nonyunTe coobuieHns o Bcex
AONYLLEHHbIX OWKnBKax, C ykazaHMeM CTPOK NporpamMMbl, B KOTOPbIX OHM JOMNYLLEHbI.

[1BOMHOWM LLENYOK N0 CTPOKE C OLLIMOKON, U KypCcop NOKaxeT Bam Ty CTPOKy TEeKCTa NporpaMmmel, B
KOTOpPOM OHa fonyuieHa.

OTn OWNBKM HYXKHO YCTpaHUTb U obuTbeca 6e30wmnboyHoro accembnmpoBaHms.

Mpwn aTOM, BOBCE HE 00s13aTENbHO, 3a OAMH "NpUCeCT”, yCTpaHATb BCE OLWMOKM (eCrn NX MHOTO).
MoxxHO, He cnewla 1 nNo ovepean, pasobpaTbCs C KaKabiM coobLeHnemM 06 owmnbke, npon3soas
accemMbnupoBaHue Nocne Kaxxgomn Takon "pasbopkun™ nnm nocne Heyaa4vyHow ee NonbiTKK, BNOTb 4O
YyCTpaHEHUS OLIMOKN.

Moka Bce ownbKkn He ByayT yCTpaHeHbl, AanbHenwas paboTa ¢ TEKCTOM NporpamMMbl NPOCTO He
nmeet cmbicna (MPLAB "yngeT B oTkas" 1 o co3gaHnm HEX dainna MoXHO gaxe u He MeyTaTb).
CoBeTyto Bam nonpo6oBaTb BHECTU B TEKCT NPOrpaMmbl CUS Kakue-HMbyab ownbKn, n3 cnucka Tex,
YTO YKa3aHbl Bblle, 1 MOCMOTPETb, YTO U3 3TOr0 NONYYUTCH Nocne accembnmpoBaHus.
Mpeanonoxmm, 4To BCe oWNBKM NogoBHOro poga yCTpaHeHbl U NonyyYeHo coobLleHme o
6e3owmnboyHoM acceMbnMpoBaHuu.

Mocne aToro, "xnonaTb B NnagoLwwun”, BooOLLe-TO, paHOBATO, Tak Kak ganee npegctout "6opbba" ¢
owmbkamm PyHKUMOHANbHOro Xxapakrtepa (eCTeCTBEHHO, NPU UX HanNu4mMm), YTo bygeT nocepbesHee,
4YeM OLMBKM B 0OhOpMIEHMM TEKCTA NPOrpammbl.

Mo Ton npuyunHe, 4TO B 3TOM cnydae, MPLAB He noMoxXeT (ownbok pyHKLMOHaNbLHOro xapakrepa
"OH He BnguT").

OwnbKM PYHKLUNOHANBHOrO XapakTepa BO3HUKAOT U3-3a HEMPO4YMAHHOCTM Kak BroK-cxembl B
Lenom, Tak u cnocoboB peanusaumm ee "KBagpaTuKoB" U/UnNu cBA3EnN MeXay HUMMN.

Hanpumep, paboydas Touka nporpammbl "3aBucra’ B KAKOM-TO LIMKME N "HE XO4YET M3 HEro
BbIXOAUTL" Aaxe npu cobrogeHnn Bcex ycrnosun, obecneymsaroLmx Takon BbIXod, Unm
BbIMOMNHeHNe kakon-To I urHopupyeTcd, He CMOTPS Ha TO, YTO OHa, MO 3aMbICNy, A0SDKHA
UCMOMHATLCSA U T.4.

Takoro poga ownboK MOXET OblTb BENIMKOE MHOXECTBO U "gMana3oH UxX NpuymnH npoctupaeTca” ot
3N1eMeHTapHON HEBHMMATENbHOCTH, KOr4a MOXHO 060MTUCH "Manon KpoBbi", 1 A0 OWNBOK
CcTpaTernyeckoro xapakrepa, Korga Hy>HO Npon3BOAUTL “"KanuTanbHbI PEMOHT" BCEW NporpamMmbi.
CyTb noucka yHKLMOHaNbHbIX OLIMOOK CBOANTCA K NPOBEPKE UCMOMHEHUSA NporpaMmmb! (B
cumynsaTope n/nnu B "xeneae"), C KOHTPOSIEM COOTBETCTBUSA PaKTUYECKMX PE3YNbTaToB,
XernaembiM pesyrbTaTam.

B cnyyae oTcyTCTBUM Takoro COOTBETCTBUS, BbIABNAETCS NPUYMHA HECOOTBETCTBUS U
NPUHMMAIOTCS MepbI AN ero yCTpaHeHus.

AHanma TekcTa nporpamMmmbl Ha HanMYne UM OTCYTCTBME OLWMOOK (PYHKLIMOHANBHOIoO Xapakrepa
LenecoobpasHo HavaTb C "NPOroHKN" paboyer TOUYKM MO BCEMY MOSHOMY LIMKY NporpamMmbi.

B atom cny4ae, paboTta npoucxoauT nNo npuHumMny “crnegonbita’.

MepBunyHada 3agaya: HyXkHO "npoTawunTe” paboyyo TOUKY NporpamMmmbl MO NOSTHOMY LIMKITY
nporpamMmbl, HAYMHasA C NEepPBON ee KoOMaHAbl, NPy HacTporkax MPLAB Mo ymonyaHuio.
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[10 BO3HWKHOBEHMWSA NEPBOro 3aTpyAHEHUS.

[anee - pabota mo3ra 1 pagocTb nobeapbl (B ngeane).

Mocne ycTpaHeHus NepBoro 3aTpyaHeHns, pabodas Tovka nporpamMMebl “npoTacknuBaeTca” ganblue,
A0 BO3HUKHOBEHWS BTOPOro 3aTpyaHEHMS.

W Tak ganee. [1o KOHUa NOMHOMo Luka nporpaMmmel (BepHee, 40 "BbiXxo4a Ha HOBbIA BUTOK" MOSIHOMO
LMKIa nporpamMmbil).

dakT Takoro "npotackmBaHus" paboyen ToUKM Nporpammbl MO MOSTHOMY LIMKITY O4HOCLIEHAPHOW
nporpamMmbl, COOTBETCTBYET NpoBepKke paboTocnocobHOCTM NporpaMmmbl Tuna "rpy6o” n rosoput o
TOM, YTO nporpaMmma "»Km3HecrnocobHa".

[Mocne 3Toro, MOXHO NPUCTYNUTL K Bornee aeTanbHOM NPOBEPKE YKa3aHHOTO BbIlE COOTBETCTBUS.
Mocne Toro, Kak NporpaMMucT ybexxgaeTcsa B COOTBETCTBMM (haKTUHECKOro anroputMma paboTbl
nporpaMmmMbl pacyeTHOMY (3agyMaHHOMY MM), MOXHO NepenTn K oTnaake nporpaMmmel (€Criv oHa
TpebyeTcs).

Ecnu nporpamma nmeet Heckonbko cueHapueB paboTbl (MHOrocLeHapHas nporpaMmmMa), TO HYXXHO
"NPONTUCL" MO NX MaKCMMaIribHO BO3MOXXHOMY KOnn4ecTBy (B nageane, Nno BCEM €€ CLeHapusm).
Pa6oTy nogaBnstoLero nx 60nbWNHCTBA MOXHO NPOBEPUTL, NMMBO ncnonbays "ynoskun", nmbdo
NCNonb3yst PYHKLUN CTUMYIA, HO BCTPEYAOTCH M Takme cueHapumn paboTbl nporpamMMmel, KOTopble,
N3-3a CIMIOXXHOCTU UITN HEBO3MOXXHOCTU UMUTALUN BHELLHMX BO3AENCTBUI, CAOXHO MU BoobLe
HEBO3MOXHO NPOBEPUTb B CUMYNATOpPe (Hagexaa TONbKO Ha MO3rM U CMeKarnky. TpeHupymnTe mnx!).
B aTom cny4ae, nocne Kaxgoro usMeHeHns TekcTa nporpammbl, He06XoanMo ee accembnmpoBaThb,
"3awmBatb" B peanbHbin MK 1 cMOTpeTb, YTO U3 3TOro NOMYyYUTCS.

EcTb Takme "WTYKOBUHBLI" NOL4 Ha3BaHUEM 3MYNATOPbI, HO KakK MMsiHELLb Ha UX LieHbl, CTAHOBUTCS
ouveHb rpycTHo. Jlyywe npeactaBute cebe, YTO MX HET M NonaraTbCA Ha CBOE MacTepCTBO.

O6paLuato Bawe BHMMaHue Ha To, 4TO ynoTpebrneHHOe MHOWM CroBO "3aTpyAHEHNE", BOBCE He
CBUOETENbCTBYET O HANNYMKN OLWIMOKN (PYHKLMOHANBLHOro Xapakrepa.

3aTpyaHeHne MOXeT BbITb CBA3aHO C HEW, HO OHO MOXET ObITb Takke CBA3aHO U C "yxoqoM"
paboyen ToYKn NporpamMmmbl B HEXenaTenbHbIN cueHapuii paboTbl NPOrpaMmmbl.

BcnomHuTe npo To, Kak Npu oTnagke nporpammbl cus, paboyas Touka nporpamMmmbl "yLuna B BEYHOE
konbuo" MM PRD, u n3-3a 3T0ro Henb3sa 6bi510 OCyLWEeCTBUTL 3aMep 3Ha4YeHUn Nonyneprmoaos.

B aTom cny4yae, HUKakon pyHKLMOHaNbLHOM owmnbkn He Bbino. MpocTo BHeWwHee Bo3aencTane Obino
TakuUM, YTO UCMOMNHEHWE NporpamMmbl NPOUCXOOUITO MO HeXenaTenbHOMY CLeHapuio.

OTO BOBCE He rOBOPUT O TOM, YTO 3TOT HeXenaTtenbHbIA CLeHapuin HexxenarteneH BoobLue.
MpoBEPUTL HY>XHO U €ro, HO TOMbKO B XoAe "NPOroHKK", OCYLLECTBISEMON MMEHHO ANs NPOBEPKn
3TOro cueHapus.

B 3aBMCMMOCTW OT CNOXHOCTM NporpamMmebl (OT KONMYECTBa CLEHapUeB ee UCMOSTHEHNS), TaknX
"NPOroHOK" MOXeT ObITb 4OCTAaTOYHO BONbLLOE KOMMYECTBO, Tak YTO OCBOEHME UX "TexHonornm"
(cBoBogHas "pynéxka" cueHapuammn nporpammbl) = HacyliHast He06XoaUMOCTb.

Yewm Bonblue cnocoboB MMUTALMM BHELLHUX, YNPaBASAOLWMX CUrHaNoB 3HaeT NporpaMMuCT, TeM B
MeHbLLEee KOnMYecTBO "Tynunkos" oH ByaeTt nonaaathb.

Bot Bam 1 oTBeT Ha Bonpoc: "3a4em HyXHbl (OYHKUMM CTUMYra u/vnu yrnosku™?

Ha mon B3rnsag, adhdekTMBHee CKOHLEHTPUPOBaTbL BHUMAHWE He Ha (PYHKUMSX CTUMYNa, a Ha
"yroBkax".

JInyHo 1, Tak u genato.

Hanee, no mepe "noasopaynBaHns NoBogos", 1 6yay "BblgaBaTth Ha ropa” apyrne pasHoBUAHOCTU
"yrioBoK".

B cnepytowem pasgene, Tema "pynéxkn” cueHapuammn 6ygeTt npogorkeHa.

"CamMoyuuTenb no nporpaMmmupoBaHuto PIC KOHTpPONNepoB ANA HauyMHaloWwmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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10. Kak oTcneanTb BbINOSTHEHNE nporpamMmmbl

BaxxHOCTb 3TON paboTbl O4EBUAHA.

"Habop" npnemoB oTcrnexmBaHusi BbINOSTHEHWUSI NPOrpaMMbl BOBCE HE ABNSETCS "Pe3VHOBbLIM'.
"OBnageHue" aTuMn npuemamm, XoTa n TpedyeT onpeaeneHHbIX YCUnun, Ho BOBCE He ABNAETCSH
YeM-TO OYEHb YX CITOXHbIM.

CosHaTenbHO "MaHunynMpys" aTUMKM NpMeMamm, MOXXHO COCTaBUTb YETKOE NpeacTaBrieHne O TOM,
NCNONHAETCS N NporpaMma B COOTBETCTBMM C 3a4yMaHHbIM anroputmom ee paboTbl unm "rae-1o
YTO-TO NOLUSIO HaNepeKoCcsK", U MO KakoM NpUYNHE 3TOT "NepeKkocsK” npomsoLlen.

To ecTb, peyb MaeT 0 cbope faHHbIX Ans NOCneayoLero aHanmaa NnpudnH "nepekocska”, ¢ Lenbo
ero ycTpaHeHus.

B xoge paboT nNo oTCnexXmBaHMIO BbIMOSTHEHUA MPOrpaMMbl, BbIABASAKTCA OLLNOKN
OYHKLMOHaNbLHOMo Xapakrepa, a rno pesynbTartam Ux aHanuaa, "no HAM 3akasblBaeTcsa naHuxmaa'.
[aeawnTte ¢ aTm pasbupaTbes.

OTcneantb NnepemelleHne paboyen TOYKM NPorpaMmebl, MO TEKCTY NpOrpamMmmbl, MOXHO 8
mekcmoesom pedakmope MPLAB unu B okHe Program Memory Window  (BbI3bIBAeTCHA KHOMKOM
ROM).

B aTOM OKHe, BCe KOMaHAbl NporpamMMbl pacnonaratoTcs KOMNakTHO, C YkasdaHUeM UX NopaaKoBbIX
HOMEpPOB M agpecoB B NamMATW NPoOrpamMm, HO Ha3BaHWU perncTpoB Bl Tam He HangeTe (BMeCTO HUX
yKasaHbl X agpeca B o6nacTu onepaTmMBHOM NaMsiTh), BCe Yncna > TONbKO B 16-puyHOn hopme u
KOMMEHTapueB HeT.

B 6onblUMHCTBE Cny4aes, OTCNeXuBaHe ABWKEHWS paboyver TOYKM NPOM3BOANTCA B TEKCTOBOM
penaktope MPLAB, Tak kak 3To ropa3go 6onee komcopTHO, a okHO Program Memory Window
"Bbl3blBaeTCs" TOraa, kKorga Hy»XHo y3HaTb NOPAOKOBLIN HOMEP TOM UNWU MHOW KOMaHabl U ee
agpec B NamMATN NporpaMm, a Takke pasrnoxeHue (Ha KomaHabl) OMPeKTUB/MaKpOCOB.

B okHe Program Memory Window MOXHO Ha3Hau4uTb TOYKN OCTaHOBKW.

TexHonornsa aToro HasHa4YeHUsa Takas e, Kak U Npu HasHa4YeHNN TOYEK OCTAHOBKN B TEKCTOBOM
pedakTope: Len4yoK NpaBon KHOMKOW MbILWKW MO CTPOKE C KOMaHAOoW 1 BbIGop (LLenYyoK neson
KHOMKOW MbILIN) U3 CNCKa CTPOKK Break .

Mocne aToro, BbIGpaHHaa cTpoka (B okHe Program Memory Window ) okpalmBaeTcs B KpacHbIN
LBET, M B TEKCTOBOM peaakTope, Bbl yBuaute 10 e camoe (kak 6yato 66l Bbl Ha3Haumnm Touky
OCTaHOBKM B TEKCTOBOM pefaKkTope).

OkHo Special Function Register Window  (kHornka SFR).

OTO OKHO BbIBaeT nonesHbIM Npu paboTe ¢ nporpammMamMu, KOTopble YNpaBnsoTCS BHELUHUMN
cUrHanamu.

Ecnn Bbl 3apaHee He npeanpuHsnm mep no yctaHoBKe HEOOX0ANMbIX Bam ypoOBHEN 3TUX BHELLHMX,
ynpaBngaoLwWmx curHanos (pyHKUUK cTUMyna He 3agencTBoBaHbl), To MPLAB , Ha MOMeEHT Havana
NCMNONHEHWs NporpaMmsl, "Tyno" BbICTABUT Ha 3TUX BbIBOAAX "CBOU" YPOBHM (MO YMOSTYaHWIO).
OTkponTe nporpammy cus (cbpacbiBaTb €€ Ha Hayarno M UCNOMHATb HE HY)XXHO, MPOCTO OTKPOUTE U
BCE).

LenkHnte no kHonke SFR.

OTtkpoeTcs okHO Special Function Register Window , B koTopoM Bbl yBuauTe 3Ty HAaCTPOWKY Mo
YMOIT4YaHuIo.

B ocHOBHOM, B perucTpbl cneumnarnbHOro Ha3HavyeHUs 3anncaHbl Hynu, 3a UCKNioYeHnem 4-x
PEerncTpoB, CTPOKM KOTOPbIX OKpaLLEeHbl B KpaCHbIN LBeT.

Bo Bcex butax peructpa TrisB 3anuncaHbl eguHULbl, cnegoBaTenibHO, HA MOMEHT Havyana
NCMOMHEHNs NporpaMmebl, Bce BbiBoAbl nopTa B "BupTyansHoro" NNKa paboTatoT Ha BXxogA.

Ecnn aTn cocToAHNS HE U3MEHNTb NPOrpaMMHbIMU cpeacTBamMu (MMeeTCs BBUAY U NporpamMmma, ¢
KoTopow nponcxogut paboTta, n MPLAB), TO OHM TakuMn N OCTaHYTCS.

To xe camoe OTHOCUTCA U K perucTpy TrisA.

C nonpaBkoWn Ha TO, YTO B TPeX ero ctapmx 6utax, N0 yMOn4aHuio, BbiCTaBNEHbI HYIW.

B pernctpe Option BbICTaBfeHbl BCe e4uHMULbI.

Yem pykoBOACTBOBanNuUChb Npu atoM paspabotunkm MPLAB, ocTaeTca TONbKO ragaTtb.

OTO NPOCTO HYXHO "MPUHATDL Kak 4aHHOCTbL".

B perucTtpe Status, 6utbl Ne3 n 4 yctaHoBMEHbI B 1, YTO COOTBETCTBYET, AKOObLI, MPOXOXOEHUIO
cbpoca no BkroveHuto nuTaHns ("akobbl” notomy, yto MUK "BupTyanbHbIN®).

Ecnn copocntb Nnporpammy Ha Havano, To B okHe Special Function Register Window  Huyero He
N3MEHUTCH, 32 UCKNIOYEHNEM TOro, YTO KpacHoe BblAerneHne rnponager.
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N3 ocTaBLUMXCS HACTPOEK "NO yMonyaHuio", npexae Bcero, Heob6xoaumo obpaTnTb BHUMaHME Ha
Hynu B perucTtpax PortA un PortB .

PaHee Mbl yXXe cTankuBanucbk € TEM, YTO U3-3a 9TOr0 BO3HUKaNW 3aTpyaHeHus (nepexopn B
"HEeHYXXHbIN" cueHapuin paboTbl MporpaMmmbl) NPU OTNagKe NporpaMmmbl CUS .

Mo aTon xe npuinHe, OHN MOrYT BO3HUKATL M Npu OTragkax gpyrux nporpamm.

BbiBOA 13 3TOro NPOCTON: ecsiu 8 pe3ysibmame UCMoJIHeHUU KoMaHO, obpawarouwuxcs K
peaucmpam PortA unu PortB , 803HUKHYmM 3ampyOHeHUs1 ¢ nepexo0oM 8 HYXHbIU cyeHapul
pabomsbi npoepaMmMbi, Mo He06xo00UMO OomMKpPbIMb OKHO Srecial Function Register Window
nocmompemsb Ha cOOepXXuMoe amux pe2ucmpoe (Ha MOMeHmM UCIoJIHeHUsI KOMaHObI) U
cdennamb coomeemcmeyroujue 8bI800bl.

UTo KacaeTcst ocTanbHbIX PErMCTPOB, TO HYXKHO YYECTb, YTO €CNN K X COAEPXKMMOMY, NO Xoay
NCNOMHEHMS NpOorpaMmsbl, He 6bino obpalleHn, ToO B HAX TakK U OCTaHYTCA HYNM (3a UCKINIOYEHNEM
dnaros).

[MpumeyaHue: 3To He oTHOocuTCs K pernctpy PCL, Tak Kak ero cogepXumoe, no Xoay UCnosiHeHUs
nporpamMmbl, NOCTOSHHO U3MEHSIETCS.

Mo xo4y NCnonHeHMsa NporpamMMbl, COAEPKUMOE 3a4eNCTBOBAHHbLIX B MporpaMmMe pernctpos
creymnanbHOro HasHayeHus, ecTeCTBeHHO, ByaeT M3MEHATLCS.

Takum 06pa3omM, MOXXHO OTCeAuTb BCE M3MEHEHWUS], MPOUCXOLALLNE C UX COOEPKUMbBIM.

[Mpn 3TOM, CTPOKK, B KOTOPbIX HAXOOATCA PErUCTPbI, COAEPKUMOE KOTOPbIX, B pe3ynbTate
NCNONHEHNS TeKyLLEeN KOMaHbl, UBMEHUITOCH, BbIAENAITCA KPaCHbLIM LIBETOM, YTO YAOOHO C TOYKM
3peHNs aKkUeHTUPOBaHNS BHUMAHWS Ha NPOM3oLLeLnNX U3MEHEHUSX.

Tak kak coaepXmMmoe permcTpoB crneumanbHOro HasHavyeHnsa yaobHee Bcero BOCNpMHMMATL B
OuHapHOM Buae, To okHO Special Function Register Window  MoXeT oka3aTbCsl BECbMa
NonesHbIM.

Ho ocHoBHbIM, "pabounm” okHOM sBRsieTcAa okHo File Register Window  (kHonka RAM).

OHO yao6HO TeMm, YTO B HEM MOXHO "ONTOM" OTCNEaUTb BCE U3MEHEHMUS, MPOMCXOASALLME KaK C
COAEPXMMbIM PErMCTPOB CreLmMarnbHOro Ha3Ha4YeHus , Tak U C CoOAepPXUMbIM percTpos obLiero
Ha3HayeHus (KOHTpoNupyeTcs BCst 06n1acTb onepaTMBHON NaMATK).

Ecnu Bbl cpaBHMTE cogepXUmMoe perMcTpoB CneumanbHOro HasHavyeHusl, pacrnonOXeHHbIX B 3TOM
OKHe, C COOepXXUMbIM PErMCTPOB cneunanbHOro HasHavYeHus!, pacrnonoXeHHbIX B OKHe Special
Function Register Window (¢ y4ueTom nepesofa 4ncern U3 OgHOM CUCTEMbI UCHUCTIEHMS B OPYrYI0),
TO OBGHapyXUTe NONHOe COOTBETCTBUE, MPUYEM, B MHTEPBANe BPEMEHM OT OTKPbITUSI NPOEKTa U A0
cbpoca nporpamMmmbl Ha Ha4yano, COAEPXMMOe YKa3aHHbIX Bblle, 4-X perMcTpoB cneumanbHOro
Ha3HayeHus, ByaeT Takke BblAENEHO KpacHbIM LBETOM (nocrne cbpoca nporpaMmmbl Ha Havano,
KpacHoe BblaeneHne CHUMaeTcs).

OTO nonHoe cooTBeTCTBME HabnaaeTcs U NO Xo4y UCNOSNTHEHNUSI NPOrpaMMbl.

O6bI4HO, B TeYEHNE OCHOBHOW YacTu BPEMEHU OTCIEeXMBaHWUS paboTbl NPorpaMmbl, NONb3YOTCH
okHom File Register Window (oHo 6onee nHgopmaTuBHO), a okHO Special Function Register
Window OTKpbIBalOT N0 Mepe HEOBXOAMMOCTH (@ MOXHO OTKPbITb 06a, 1 He 3aKpblBaTb NUX OO KOHLA
paboTbl).

HeypobcTBO NpumeHeHust okHa File Register Window cBs3aHO € TEM, YTO Ha3BaHUSA PErnMcTpoB
crneumanbHOro HasHayeHnst B HEM He yKasbIiBaloTCA (YKa3bIBaAKOTCA agpeca), U 9TO, Ha NepBbIX
nopax, MOXeT Bbl3BaTb 3aTPyQHEHUS B OPUEHTALMUN, YTO COBCEM He "CMepTeNbHO".

[epxunTe nepen rnasamm pacneyaTky obrnacTn onepaTMBHOM NamsiTu, U CO BpeMeHeM, Bbl npocTo
3anoMHUTe "rge YTo NeXuT" U B ganbHelLeM, cMoxeTe obxoanTtbes 6e3 Hee.

YT0 KacaeTcsl Ha3BaHMN N aapPeCOB PErMcTpoB OOLLEero HasHavyeHus (Mx npuceavBaeT
nNporpaMMuCT), TO AN KaXXA0M NPOrpaMMbl OHU PasfnNYHBbI.

B pacneuaTke obrnactu onepaTtMBHOM NaMaTU, 3TU Ha3BaHWS MOXHO BNMCATb B COOTBETCTBYIOLLME
NPSIMOYrOfIbHUKK, U NPY BO3HUKHOBEHUM HEOHXOOUMOCTM B "NPUBA3KE" COAEPKMMOro permcTpos, K
Ha3BaHWsIM PErMCTPOB, NPOCTO CBEPUTLCS C ATOM pacrneyaTKom.

Mo xoQy ncnosiHeHus nporpammebl, cogepkmmoe Tabnuubl okHa File Register Window , B yactu
KacaroLemncs 3agencTtBoBaHHbIX B MporpaMmmMme pernctpoB, OyaeT MEHATLCS.

Ecnu nponcxoguT nameHeHvne coaepXMmoro noboro n3 aTmx perncTpoB, TO pesynbTaT 3Toro
N3MEHEHWS BblAENSETCA KPaCHbIM LIBETOM.

Ecnu nocne ucnonHeHns cneayoLlen KomaHabl, USMEHEHUSA 3TOrO COAEPXKMMOr0 He NPOUCXOaUT,
TO KpacCHbIN LBET MEHSIETCA HA CUHUMN.
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Takum 06pa3om, MOXXHO KOM(POPTHO OTCNEAUTb U3MEHEHWUS], NpoucxoasLime B obnacTtu
onepaTMBHOW MNaMATU U UX COOTBETCTBUE 3ayMaHHOMY.

Tak kak B PIC16F84A, cogep>xMmoe pernctpoB obLuero HasHayeHus Hynesoro 6aHka gybnvpyetca
(oToGpaxaeTtcs) B nepBom HaHke, TO Ha nocrneaHue 4 cTpoku Tabnuupbl okHa File Register Window
MOXHO He obpallaTb BHUMaHMUS, @ OCTaBUTb TOMNbKO 1-t0 CTPOKY 1-ro 6aHka (C perncrpamm
creymanbHOro HasHayeHus).

JIn4yHo 5, N3MeHsA0 pasmep 3TOro OkKHa TakMm 06pa3oM, YTOObLI HUXKHASA rpaHunua okHa MPLAB
"Haexana" Ha 3T 4 cTpoku okHa File Register Window 1 3akpbina umx.

Tak oHO 3aHMMaeT MeHbLUe MecTa.

UTOo KacaeTcst KHOMKU C O4KamK, TO "XaTb" Ha Hee MMeET CMbICI TONbKO B TOM Cry4vae, ecnu
Heobxoaumo oTcneauTb cogepxnmoe permctpa W (B Apyrnx okHax, cogepxunmoe permctpa W He
OTCNnexmBaeTcs).

B 9TOM OKHe, KOHEYHO e, MOXHO OTCMNeAnTb COAEPXKUMOE U BCEX OCTalNbHbIX PETMCTPOB, HO
ynobHee aTo caenaTtb B okHe File Register Window

K nomoLLm aTomr KHOMKN MOXHO 06paTUTbLCS B Criyyae, ecnim Heob6xoauMOo COXpaHUTb COAEPXXUMOe
BblOpPaHHbIX U3 CMIMCKa PErncTpoB (B TOT UM MHON MOMEHT UCMOMHEHUS NporpamMMmel), B Buae
oTaenbHoro danna.

MoxeT ObITb, ANS KOrO-TO 3TO N OKAXKETCHA NONE3HbIM, HO NIMYHO Y MEHS, HAKOr4a He BO3HMKAIo
Takon NnoTpebHOoCTW.

Ecnu Bo3HMKaeT noTpebHOCTb B OTCMNEXMBaHUN cogepXXumoro permctpa W, TO OH 3aHOCUTCS B OKHO
Watch (kak aTo genaetcs, onucbiBanock paHee).

Ecnu npegenbHO yMeHbLWNTL pa3Mepbl 3TOr0 OKHA, TO OHO MOMy4aeTcsl O4eHb KOMMaKTHLIM U
"ManorabapuTtHbIM",

Mo aTOM NpUYMHE, Ero MOXHO OAMH pa3 OTKPbITb M HE 3aKpblBaTb 40 KOHLUA paboThbl.

A Tenepb, Ha NpaKTUKe, OTCNeAUM BbINOMIHEHUE " y4eOHO-TPEHUPOBOYHON" NpPorpaMmbI CUS .

OTkponTe nobon n3 NnpoektoB cus_1 nnu cus_2.

CHavana 6ygem paboTaTb C OTNaxeHHOWN nporpammon (komaHga goto PRD Ha nop He
3amMeHsAnach).

MpumeyaHue: ons KpaTkocTW, B AanbHeNLWeM, 1 6yay 3aMeHsATb Ha3BaHUS OKOH Ha3BaHUSIMU
KHOMOK, MPU MOMOLLM KOTOPbIX OHWN OTKPbLIBAKOTCS:

- Program Memory Window Ha ROM,

- File Register Window Ha RAM,

- Special Function Register Window  Ha SFR,
- Watch - 6e3 nameHeHums.

"HaBogum nopsgok Ha pabodem mecTe”.

Ecnn "nucT” TeKCToBOro pefakropa packpbIT MOMHOCTLIO, TO YMEHbLUUTE ero pasmepsbl, OTOABUHYB
K LLeHTpY NpaBbl N HWXKHUIA cpesbl 9TOro "nucta” Ha 1 - 2 cMm.

B aTom cniyyae, Bcerga 6yayT BUaOHbI "KpaeLlKn” Apyrmx OTKPbIBAEMbIX HAaMW OKOH (€Cnu OHU He
aKTUBHbI 1 HAaXo4ATCs 3a "NIMCTOM" TEKCTOBOro pegaktopa) u npobrnem ¢ ux "aktmeauunen" He byaoet
(npocTo Tak yaobHee).

OTkpbiBaem okHO RAM 1 nepeMeLlaem ero B NpaBblii HUXKHUIW yron okHa MPLAB .

"Uennsemca" 3a BepxHuii cpes okHa RAM 1 aBuraem ero BHM3 0 TeX Nop, NoKa HWXHUE 4 CTPOKK
Tabnuubl nepectaHyT ObITb BUOHbI.

Cospaem okHo Watch, "3anoxus" B Hero permctp W.

Pasmelyaem 310 OKHO Bhbile okHa RAM (HWKHUIA cpe3 okHa Watch - "BNpUTLIK" K BEpXHEMY Cpesy
OkHa RAM), 1 npaBbIil cpe3 okHa Watch "gsuraem Bnpaso 4o ynopa“.

"Llennsiemcs" 3a BepxHuI nesbin yron okHa Watch v ymeHbLluiaem ero pasmep 40 MUHUMarbHO
BO3MO>XHOTrO.

Monyymnock Tak:
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MPLAB IDE - C:\PROGRA~1WWPLABYCLIS 1\CUS _1.BJT
File Project Edit Debug PICSTART Flus  Options  Tools  Window  Help

=] c:\pragre@—ﬂf:_ _ _
bsf Status,RFPBO YCcTaHOBKA BaHKaA 1. ;]
movlw .65 ; RBO,RB6 pacoTanT HAa BXON, (.65 = |
mouvwf TrisB s OCTAaAbHHE — HA BHXON.
moulu -143 ; BHKANYEHHE NOATArHBAKWME PE3HCTOPOE NOPT:
movut OptionR ; Mpenneantear ¢ Kpea. =128 (18nMc.=128=2,3ci
s K UDT, oCTAaAbHOE — HEe BAXHO.
H (.143 = 1888 1111)
bcf Status,RPFB ; YcTraHoBKA G6aHKaA B, !
o Watch 1 - o] x]
; 3anMck KOHCTAHT EPEMEHM PacoTH Tadmepa. Address Symbol Ualue
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e e 200 w H'@a’
moulw -15 ; 3anuck B perumcTp Se
movuf SecH ; KOHCTAaHTW .15 I i ‘.Li

1F
iLn1 Col1 , [ RO No'wrap INS PICIEFS44  |po:0s00

Jv: =00 - - [Uzer

A MO)XHO 1 TaK:

=" MPLAB IDE - C:\PROGRA-1WPLABVCUS _1\CUS_1.PJT

File Project Edit Debug PICSTART Plus  Options  Tools  Mindow  Help

& c:iprogra-1imp
bsf Status,RPA YcTAHOEKA GaHka 1. :..
movluw .65 ; RBO,RB6 pacoTanTt Ha BXO0A, (.65 = 8168 B
mouwf Trisk ; OCTAAbHHE — HA BHXOA.
moulu 143 ; BuKAWYEHWE NMOATArMBAWUMY PE3WCTOPOB MopTa B.
movwf OptionR ; Mpenneauteas ¢ Knea.=128 (18mc.*128=2,3cek.) n
; kK UWDT, oCcTanbHOE — He BAaXHO.
H {-143 = 1888 1111)
bcf Status,RPA  ; YcTaHOEKA GaHka 8. ,,J
; 3anMch KOHCTAHT BPEMEHM PacoTH TadMepa.
moulu -15 ; 3anvce B peruwcTp SecH
movuf SecH ; KOHCTAHTW .15%
o

‘hddress Symbol  Ualue e el e
1280 u H' 8@

all

Lri1 Cal1 s

80 18 08 1F FF —- B0 88 8@
5 PICTBF844 pe0e00  [we0x00 - -zdcc Bk On Sim 4 MHz |[User

nu Tak;
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=" MPLAB IDE - C:\PROGRA-1\WMPLAB\CUS 1\CUS 1.PJT
File Project Edit Debug PICSTART Plus  Options  Tools  Window  Help

- | c:\progra-1\mplablcus_1icus_1. |
bs¥ Status,RPB8 ; YcTaHoBka G6aHka 1. -

moulw 65 ; RBB,RB6 pasoTawT Ha BXoM, (.65 = @188 8
movuf TrisB ; OCTAAbLHHE - Ha BHXON.
mouly =143 ; BuKAnueHHe NOATATMEANUMX pe3MCTOpoB nopta B.
mouwf Optionk ; Mpenneantens © Knea.=128 (18Mc_=128=2,3cek.) n“J
; K UDT, ocTanbkHOE — HE BaXHO.
H (-143 = 1888 1111)
bcF Status,RPA ; YcTaHoBKA GaHka A.

Address Symbol  Ualue
280 u H'Ba*

(R F

[Ln1 Cold [ 1585 | WA [No'Wwhap NS PIC

-- 00 00 00 OO 60 00 0O 00 -

ey —

--zdce  BkOn Sim 4 MHz [User

"MPOXWUTOYHBLIN MUHUMYM" BbICTaBIIEH.

OcrTarnbHble OKHa MOXHO OTKpbIBaTb N0 Mepe HeobXoaMMOCTMU.

AKTMBaLMSI OKOH MPOUCXOANT 00bI4HbIM s BuHaoB cnocobom, To ecTb, LWenykoM B fitoboM mecte
OKHa.

EcTtecTBeHHO, 4YTO AeTanbHO OTCneanTb paboTy NporpamMmmbl MOXHO TOMBKO MPU NOLWaroBoM ee
NCNONHEHUMW.

[MoaToMmy wienkaem no KHOMKe Co criegamm unm xmem F7 (cOpoc nporpamMmmbl Ha Havano).

[na kpaTtkocTu, "npmBsbkemMca” K KHonke F7 knasuaTypbl.

Utak, xmem Ha F7 n nepexoanm Ha nepsyto komaHay MM START.

To, 4To paboyasi TouKka nporpaMmmbl "BeTana" Ha komangy clrf IntCon , o3HavaeT T0, UTO
nucnonHunacb He 3Ta kKOMaHaa, a npeALlecTByoLas, To eCTb, komaHga goto START (Ta, uto B
"Wwanke" nporpammbl).

CmoTtpum B okHa RAM 1 Watch.

M3ameHunoch Tonbko cogepxumoe permctpa ¢ agpecom 02h (cogepkmmoe BbIAENUNOCH KPAaCHbIM
LBETOM).

CmoTpum B pacrnedaTtky obractv onepaTtMBHOM NaMATL: MO 3TOMY aApecy PacnofioXXeH CHETUYUK
komaHg (pernctp PCL), 1 ero cogepxxmmoe namenunock ¢ 00h Ha 01h, To ecTb, NponsoLlen
nepexoa paboyen TOYKM NPOrpaMmbl Ha BTOPYKO KOMaHAy NporpaMmebl, a NpealwecTByoLwas
(nepBas) komaHga Gbinia UcnosHeHa.

Mo npu4mHe TOro, YTO MO XoA4y UCMOMHEHUS NporpamMmMebl, cogepxumoe pernctpa PCL
nocnegoBaTtenbHO U3MeHseTCs, 9 He Byay "3aocTpATh" Bale BHMMaHWE Ha ero coaepXnMmom.
Pernctp PCL 3agenictByeTcs Bcerga (Npu BbINOHEHMM NIOGON NporpaMmel), 1 €ro COAEPXXMMOoe
BCEraa OKpalleHO B KpacHbIN UBeT (CaMu OTBETbTE Ha BOMPOC: NovemMy?).

WTak, ncnonHunacb komaHga goto START .

CmoTpuMm B pacrnedaTtky KomaHa: KoMaHga goto BbINonHAeTca 3a 2 M.4. (MoXeTe Bbi3BaTb
CEeKyHOOMEP 1 NPOBEPUTb) 1 NPU 3TOM, HUKaKUX onepauni ¢ CoaepXnMbiM perucTpoB He
npou3BoanTca (3Ta KOMaH4a He MEHSIET X COAEPKUMOrO N Ha COCTOSIHUA (braroB He BIMSIET).
MMoaTomy He yaMBUTENBHO, YTO KPOME M3MEHEHWS NOKa3aHUM cHeTYNKa KOMaH, HUKaKNX OpYrux
N3MEHEHWI, B OTKPbITbIX HAMW OKHaXx, He NPOU30LLSIO.

Haxumasn F7, BeinonHsem komaHgy clrf IntCon .

Pabouvas Touka nporpammbl "nepeckounna’ Ha komaHgy clrwdt, n cogepxmmoe pernctpa,
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agpecom 03h, okpacunoch B KpacHbIN UBET (M3MeHeHune ¢ 18h Ha 1Ch).

CmoTpuM B pacnevatky obnactv onepaTtMBHON NamsaTu.

OTOT agpec MmeeT pernctp Status .

CmoTpum B pacneyaTtky KoMaHg.

Mpwn ncnonHeHnn komaHaw! clrf gormkeH yctaHoBUTLCA hnar Hynesoro pesyneTaTa (Z), 4to u
NPOW3OLLISO.

Mpoeepsiem: 18h=00011000, 1Ch=00011100.

Bce npaBunbHO: 2-1 6uT (Mnu 6ut Ne 2) peructpa Status , ¢ Ha3BaHuem Z, ycTaHoBuncs B 1.
Bonpoc: "Tlovemy cogepxmumoe pernctpa IntCon (agpec OBh) He okpacmnoch B KpacHbIN LBET,
Be/lb C ero CoAepXumMbimM npoussoaunack ornepaunsa?

OTBeT: NoTOMYy, 4YTO B pesynbTaTe uHMumanusauum "suptyansHoro” NiNKa (no ymonyaHuio), B 3TOM
peructpe "BbictaBnen” 0, a npu cbpoce Hynsa B HOMb NOMy4aeTCcs HOMb.

OTO Ha3biBaeTCs NoATBepPXKAEHMEM paHee YCTaHOBIEHHOrO COCTOSIHUS.

To ecTb, B KOHEYHOM UTOre, USMEHEHNS CoaepPXXMMOro perncrtpa IntCon He NPoOU3OLLNO, a 3HAYUT U
BblAeNeHns KpacHbIM LBETOM He Byaer.

Haxumas Ha F7, BeinonHsem komaHay clrwdt .

Huyero He M3amMeHnNock, KPoMe NnokasaHusi cHeTYMKa KOMaHA.

OTa komaHfa ynpaBnsieT annapaTHoun "HaumHkon" NKa, a ecnv KOHKPETHO, TO CTOPOXEBbLIM
TanmepoMm, u ycTaHaBnueaeT (B eanHuLbl) 6butel (dnaru) pernctpa Status ¢ HasBaHUAMU

-TO n -PD (cm. pacnedaTky KOMaHzg).

Ho aTta yctaHoBka yxe 6bina nponssegeHa paHee. [1o ymonyaHuio.

To ecTb, 1 B 3TOM criyyae, umeeT MecTo BbiTb NOATBEPXKAEHNE paHee YCTaHOBMEHHOTO COCTOSAHMS.
BbinonHsiem komaHay (Gasiee, amo csioeocoyemaHue o3HavYaem Haxamuelomxamue F7)

bsf Status,RPO .

Copepxumoe peructpa Status namenunocb ¢ 1Ch (00011100) Ha 3Ch (00111100).

Bce npaBunbHO: B 5-M 6uTe peructpa Status (Bbibop 6aHka) yctaHoBunack 1 (Bbibop 1-ro 6aHka).
BbinonHsem komangy moviw .65

Tenepb "nokpacHena" cTpoka B okHe Watch.

To ecTb, NponsoLuna 3anuck Ymcna .65 B akkymynatop (B peructp W).

MepeBoanm gecatnyHoe 4ncrno .65 B 16-pnyHoe n nonyvaem 41h.

Ceepsemcs: 3T0 YMcno 1 3anucanochk (npaega, 6ykebl h HET, HO OHa NogpasyMeBaeTcs).
BbinonHsem komangy movwf TrisB .

"lMokpacHeno" cogepxmmoe pernctpa TrisB , n B Hero, u3 pernctpa W, ckonnposarnocb (MMEHHO
CKOMMPOBAarocCh, a He Bblpe3anocbk = cM. pernctp W) umcno 41h.

MNepesoanm yncno 41h B GuHapHyto cdopmy. MNMonyvaetca 01000001.

Bce npaBunbHO: 0-1 1 6-11 6UTbl ycTaHoBreHbl B 1 (BbiBoabl RBO n RB6 pabotatoTt "Ha Bxoa", a
ocTanbHble, "Ha Bbixoa").

Cnepytowune aBe KoMaHbl BbIMOMHAKTCA aHanorMyHo, TorbKo Yncno .143 konupyeTcs, U3
peructpa W, B peructp OptionR .

Y6eantecb B NpaBUbHOCTU UX BbIMNOMHEHWUSI CAMOCTOATENBHO.

Tak ke camocToaTenbHO ybeanTechb B TOM, YTO NOCre UCNosiHeHus komangbl bef Status,RPO

B 5-M 6uTe peructpa Status, 1 cmeHnnacek Ha 0 (Bbi6op 0-ro 6aHka).

C yyeToM 3TOro, NpoBepKa UCMOMHEeHUs cnegyowmnx 4-x KOMaHa He JOIpKHa Bbi3BaTth y Bac
3aTpygHeHun.

PasHuua ToNbKo B TOM, YTO KOHCTaHThI (Yepe3 W) 3anncbiBatlOTCA HE B PErucTpbl crneunansHoro
HasHa4yeHus, a B perncTpbl obLyero HasHavyeHusa (SecH n Secl ), agpeca kotopbix (ODh 1 OEh) Bel
HangeTe B "LWanke" NporpamMmmbl.

B xoge ucnonHeHus aTon rpynnbl koMaHg, Bel yBugute, 4to cogepxnmoe pernctpa TMRO (agpec
01h) namenutcs, n ganee, No xo4y UCMOMHEHNUS NPOrpaMMbl, B Hem ByaeT YTO-TO NOACYMTLIBATLCS.
XoTA, B AaHHOM cry4ae, TO YTO OH cuuTaeT, "no 6apabaHy” (TMRO B nporpamme He
3aeNCTBOBaH), HO C NO3HABATENbHOM TOYKN 3peHUs, pa3obpaTbca ¢ aTum cTOuT.

HacTtponkn TMRO nponsBogaTcsa ¢ nomoLbio 6utos pernctpa OptionR .

B Hero mbl 3anuncanu ymcno .143 (10001111).

5-i 6uT aToro pernuctpa yctaHoBrneH B 0, cnegosartenbHo, Ha Bxog TMRO nogaH BHYTPEHHUI
TakToBbIN curHan (HasbiBaeTcss CLKOUT).

To ectb, TMRO 6ygeT cuntatb KONMMYECTBO MALUNHHBIX LINKITOB.

Ha paboTy nporpaMmmbl CUS 3TO HUKOMM 06pa3oM He BNUSET, HO ecrin KOMy-TO 13 Bac He HpasuTcs
"MNLWHASA TOYKa OoTBrIeYeHnsa BHUMaHumsa", To ot Bxoga TMRO, MOXHO OTKNIOYUTb CUrHan
BHYTPEHHero Ttakta un nogknio4mtb Bxod TMRO K BHelWHeMy TakTy, TO eCTb, K BbiBogy RA4/TOCKI.
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B gaHHom cniyyae, k BbiBogy RA4/TOCKI, MCTOYHUK BHELLHErO TakTa HE MOAKIOYEH.

A pas aTo Tak, To B pernctpe TMRO 3adouKCUMpyoTCa HYMK, N ero CoaepxMmoe, no xoay
NCNONHEHNS NPOrpaMmMbl, MEHATLCS He ByaeT (MoXeTe NPoBEPUTD).

[nsa Toro 4tobbl 3TO caenaTb, B kKoMaHae moviw .143 , Hy)XHO 3aMEHUTb KOHCTaHTY .143 Ha
KOHCTaHTy .175

Movemy .175 ? OTBETHTE HA ATOT BONPOC CAMOCTOATENBHO.

Ecnn Bbl BHecnu, B TEKCT NporpamMmmbl, 3TO U3BMEHEHNE, TO eCTECTBEHHO, YTO MOCMe 3Toro
Heob6xoauMo Npom3BeCTN acceMbrnMpoBaHe U CHOBA UCMOMHUTL MPorpamMmmy Tak, Kak onMcaHo
BblLLE.

A ele ny4ywe > Npou3BeCTN acceMbnmpoBaHme, Nocrne Yero 3akpbiTb NPOEKT (C COXpaHEHUEM
NU3MeHEHUI), 3aTeM BHOBb OTKPbITb 3TOT MPOEKT, U TOSLKO MOCe 3TOro CHOBa UCMONHUTL
nporpamMmmy Tak, Kak OnnucaHo BblLLE.

MmeHHo B nocnegHem criydae Bel yBuaute, B peructpe TMRO, Hynu, a B NnepBoM crnyyae, B HeM
MOXeT 3aPMKCUPOBAaTLCS YNCIO, OTANYHOE OT HyN4A (pe3ynbTaT npeaLllecTByowero "rynaHna”
paboyen ToYKM No NnporpamMmme).

Takoro poga "XoXXaeHus no Mykam" nonesHbl TeM, YTO NOMOratoT MOHATb CNeayloLLee:
Hacmpolkou "eupmyanbHo20" TUKa, no ymon4daHuro, sisnissemcsi Hacmpouka MPLAB Ha
MOMeHm OomKpbImus NMPoeKma, a He HacTpovika no cbpocy NnporpaMmmbl Ha Ha4ano, nocne Toro,
Kak paboyas Todka nporpamMmmbl "norynsana’ no nporpamme.

Pabotaem ganblue.

"Ynupaemcs" B komangy btfsc PortB,0 .

KomaHpa btfsc sBnseTtcs komaHaown BeTBMeHUs, cnegoBaTenbHO, HY>KHO onpeaennTbes, rno Kakomy
13 OBYX CLieHapueB UCMOMHEHNS NporpaMmel ABUraTbCs ganee.

To ecTb, HYXXHO MOCMOTPETb, B KAKOM COCTOSHUW, Nepes UCMOMHEHUEM 3TON KOMaHabl, HaxoauTcs
6uT NeO peructpa PortB .

[ns aTOro HY>KHO OTKPbITb OKHO SFR, HanTK B Hem pernctp PortB 1 NocMOTpeTb Ha COCTOAHME
aToro 6uTta.

B gaHHoOM crniyyae, no ymon4aHuio, oH yctaHoBreH B 0 ((pyHKUMM CTUMYNa He UCMOoMb3ylTCs).
Mocne aTtoro, okHO SFR MOXHO 3aKpbITb (@ MOXHO M OCTaBUTb. OTO KOMY KaK HpaBuUTCS).

BbiBOA: nocne ncnonHeHunsa komangbl btfsc PortB,0 |, "yxoga B BeyHoe konbuo” MM START He
npounsonger.

To ecTb, nocrne ucnonHexHus komanabl btfsc PortB,0 , 6yget ucnonHeHa komanga btfss PortB,6 .
B xoge paboTbl N0 OTCNEXUBAHMIO NPaBUIIbHOCTU UCMOMHEHUSA MPOrpamMmMbl, MPOrPamMMUCT MOXET
NPOBEPUTb Kak NPaBUIibHOCTb UCMOMHEHUS 3TOrO CLeHapusl, Tak 1 NpaBUbHOCTb UCMOMNHEHNS
Apyroro cueHapus.

B naeane, Hy>xHO "nporHath" pabouyyto TOUKy NporpamMmbl MO BCEM CLIEHAPUSIM NporpaMmmbl.
Mpennonoxum, 4To Heob6xoaMMO NPOBEPUTL NPABUIBHOCTb UCMOMTHEHUSA YKa3aHHOrO Bblille
cueHapus.

To ecTb, HONb, B HyneBom 6ute pernuctpa PortB , koTopbin MPLAB BbiCTaBuna no yMonyaHuto, B
JaHHOM cnyyae, ycTpanBaer.

BbinonHsiem komaHay btfsc PortB,0 .

Pabouas Touyka nporpammbl nepemecTunack Ha komaHgy btfss PortB,6

CmoTpuM B OKHO RAM.

N3meHeHnn HeT (kpome PCL), Tak kak 3Ha4YeHne HyneBoro buta cyumaeieanochb, a He
3anucbleasioch.

Mepepn BbINONHEHNEM KOMaHAbl BETBNEHus btfss PortB,6 , Heo6xoaumMo Npon3BECTHN NPOBEPKY,
aHarnornyHyo onMcaHHom BblLLe.

Mocne aToro, BbISiCHAETCA criegytouee: ¢ y4eTOM TekyLlero aHadeHus 6-ro 6uta peructpa PortB ,
= 0 (BbicTaBneH MPLAB no ymon4yaHuto), nocne UcnonHeHns komanabl btfss PortB,6 , 6ygeT
ncnonHeHa komanga goto PRD un paboyas Touka nporpammebl "ynetut” B MM PRD.
Mpeanonoxum, 4To oTCnexusaHme BbINOSTHEHUS ATOrO CUeHapusa npegnonaraeTcs OTNOXUTb "Ha
noToM", a cemyac HeobxoanMo oTcneauTb BbIMOSTHEHUE APYroro cueHapus.

[na peanusauumn atoro, npuberaem K "yrnoeke" (0 HeV roBOpuock paHee): MeHsiem goto PRD Ha
nop.

Tak kak B TEKCT NPOrpamMmbl BHECEHbI MIBMEHEHUS, TO €ro HY>KHO NpoaccemMbnMpoBaTh M BbIMONTHUTD
nporpamMmy, ¢ caMmoro Ha4ana u go komaHgsbl btfss PortB,6 .

NcnonHsem komaHay btfss PortB,6 .

CmoTpuM B OkHO RAM: "kapTuHa" Takas e, Kak 1 Npu BbINOfIHEHUN KOMaHab! btfsc PortB,0 (1 no
TOW Xe NpUYmHe).
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BbinonHaem komaHay nop.

B okHe RAM onsATb HN4ero He meHseTcs (kpome PCL), Tak Kak 3Ta KOMaHAa He Npou3BoanT
HUKaKNX OEeNCTBUN.

WNTak, paboyas To4ka nporpaMmbl "Bbillna Ha onepaTuBHbIA NPOCTOP" 1 "CTOUT" Ha KOMaHae

bcf PortB,2 .

McnonHaem aTy komaHay.

B okHe RAM onaTb HM4Yero He naMmeHunock (kpome PCL).

Mouemy, Beab komaHaa bcef PortB,2 gasnseTtcsa komaHaon, BNUAOLLEN Ha coaepXXnumoe pernctpa?
O6bscHeHMe: No ymonyaHuio, 2-n ut peructpa PortB yctaHoeneH B 0.

To ecTb, UMeeT MecTo ObITb NOATBEPXKAEHNE paHEE YCTAHOBIEHHOIO COCTOSAHNSA (" KpacHeTb" He
OT Yero).

HanomwuHato, 4TO NPOBEPKY COCTOSIHMI BUTOB PErncTpoOB, JydLlle Npon3BoauTb B OkHe SFR, Tak kak
B HEM, COAEPXXMMOE PErMCTPOB NpeacTaBneHo B yaobHom ans socnpuatua dopme (buHapHon).
BbinonHaem cregytowwmne 3 komaHabl nop .

B okHe RAM, no ykaszaHHOW BblILLE MPUYUHE, ONATb HE NPOU30ONOET HUKAKUX N3MeHeHUn (Kpome
PCL).

Pabo4yasa Touka nporpammel "BcTana" Ha komaHgy moviw .85 .

Mo o6pasy n nogobuto”, NPUBELEHHOTO BbILLE, OTCIIEXMBAHUSA aHANOrMYHbIX KoMaHg, (KomaHa
3anmncu KOHCTaHTbI B PErUCTp), oTcrneauTe CaMoCTOATENbHO BbINONIHEHWE 3TOM KOMaHAb! U
cnefyoLlen 3a Hen, komaHgbl movwf Sec .

Y6eautechb, 4To 13 peructpa W, B peructp Sec, ckonuposanock 4ncro .85 (55h).

WNtak, paboyas To4ka nporpaMmmbl yCTaHOBUNAch Ha nepsor komange (clrwdt ) MM 3agepxkm
PAUSE 1.

PaHee, Mbl yXXe oTCcrexxmnsanu BbINOSIHEHWE 3TOM KOMaHAbl, Tak YTO caenamnte aTo
CaMOCTOSATESbHO.

Pabouas Touka "BcTana" Ha komaHay decfsz Sec,F .

Ha momeHT ee ncnonHenus, B pernctpe Sec (agpec 0Ch) Haxogutcsa uncno .85 (55h).
MocmoTpuTe B 0kHO RAM 1 y6eaguTtech B 9TOM.

BbinonHsem komaHay decfsz Sec,F .

CmOTpMM B OKHO RAM.

N3meHeHne nveeTcs: cogepxmmoe pernctpa Sec, B NOfIHOM COOTBETCTBUM C anropuTMOM
BbIMOMHEHHOW KOMaHAbl, yMeHbLnNock ¢ 55h 0o 54h, To ecTb, Ha eguHULY (NpousoLuen
OEKPEMEHT).

Tak kak uncrno 54h (pesynbtaT onepawmmn, COXpaHEHHbIN B TOM Xe pernctpe Sec) oTNINYHO OT Hyns,
TO CrneaytoLLen NCMNONTHAEMOW KOMaHA4oM OOIMKHaA ObITb KOMaHaa goto PAUSE 1 .

Mpoeepsiem. N B camom gene, pabodast Touka nporpammbl "CTOUT" UMEHHO Ha 3TOM KOMaHAe.
BbinonHaem komaHay goto PAUSE 1 .

B okHe RAM Hukakux nameHeHun (kpome PCL) He nponcxoguT (aHanorMyHo BbINOSTHEHMWIO
kKomaHabl goto START ).

CmoTpuM B TeKCTOBBIN peaakTop. MNMpounsowen 6e3ycnoBHbIn nepexoq paboyern ToUKM NporpaMmel
Ha nepsyto komaHgy MM PAUSE_1 (clrwdt ).

CHoBa BbInonHsem koManay clrwdt .

CHoBa BbIinonHaem komaHgy decfsz Sec,F .

CmoTpum B okHO RAM. Cogepxumoe permctpa Sec elle pas ymeHblnnock Ha 1 (c 54h go 53h).
Yucno 53h He paBHO 0, 3HauuT ganee, cHoBa OygeT ocyliecTBneH 6e3ycrnoBHbIn nepexog B MMM
PAUSE_1 v Tak ganee.

[o Tex nop, noka pernctp Sec He ounctutcs (00h).

Takum obpasom, paboyasi Touka nporpammbl "3akonbueanack” B [N PAUSE_1.

Ecnu nbitTatbea "gobpaTtbea” 4o KoHua aTon "3akonbuoskn” (00h no agpecy 0Ch) nowaroso, To 310
3aMMeT JOCTaTOYHO MHOro BpeMeHu (0COBEHHO, ECNUN CHETUNK - MHOrODanTHLIN).

EcTb 2 cnocoba ymeHbLUeHNS 3TOro BpeMeHU: NMB0o Ha3HaYUTb TOYKOWM OCTaHOBKM KOMaHAy

bsf PortB,2 u "gontn" oo Hee B "aBTomare", nMbo NOCTyNUTb CrneayoLwmMm obpa3oM: HaXxaTb Ha
KHOMKy F7 1 He oTnyckaTb ee, OQ4HOBPEMEHHO KOHTPONUPYS COOEPXKMMOE pernctpa Sec B OkHe
RAM.

Bbl yBMAWTE, YTO COAEPKMMOE 3TOr0 perncTpa A0CTaToydHO ObICTPO HAYHET YMEHbLIATLCS.

Mpn npnbnmkeHnmn K Hyno (Hanpumep, rae-To B panoHe vncen 01h - 04h), HY)KHO OCTaHOBUTL CYET,
oTXaB kHonky F7, n "gobpatbca” ao coctosiHua 00h, nowaroBo ncnonHas nporpammy (C NOMOLLbHO
BCE TOW e KHonkn F7).
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B cooTtBeTCTBUM C anropuTMomM paboTbl KomaHabl decfsz , nocne NCNonHeHMs KoMaHabl NOCrnegHero
aekpemeHTa (nepexog ot 01h k 00h), paboyasi Touka nporpaMmbl NEpPENIET Ha KOMaHOy

bsf PortB,2

Mpun oTcnexmBaHny paboTbl NPOrpaMMbl, HE HYXXHO NPOBEPSATL COOTBETCTBUE (PaKTUYECKNX U
TpebyeMblX 3Ha4YEHUN BPEMEHHbIX NapaMeTpoB NporpamMMbl, Tak Kak OHO NPOBEPSETCS NpW OTnaake
nporpamMmei.

Mpwn oTcnexmeBaHmm paboThbl NporpamMMmel, rnaBHoe > "NpoTawmTh" pabo4dyto TOUKY Nporpammbl No
BbIGpaHHOMY cueHapuio paboTbl Nporpammebl (a B ngeane, noodepenHo, no BCeM CLeHapusam) 4o
KOHLL@ NONHOro uuKna nporpamMmebl, C 04HOBPEMEHHbLIM KOHTPOSIEM COOTBETCTBUA (DaKTUYECKOTO U
3alyMaHHOro anropnutMoB UCNOSTHEHUS NPOrpamMMbl.

O6HapyxxeHune Takoro HeCOOTBETCTBUS, NOYTU BCeraa, CBMAETENbLCTBYET O HanMynm owmnbKu
PYHKLMOHANbLHOro Xapakrepa, KOTOPYH HYXXHO UCNpPaBUTb.

[nsa pasnuyHbIX CUeHapMeB NUCMOMHEHMS NPpOorpamMMbl, NOMHbIE LUKbI NporpaMmmbl OyayT
YHKLMOHANbHO pasnuyHbl (CO BCEMW BblTEKAOLMMKN NOCNEACTBUSMN).

NTak, paboyas Touka nporpaMmMbl HaxoauTCa Ha komaHge bsf PortB,2 .

Tak Kak rpynrbl KomaHg OpMUPOBaHUS OTPULLATENBHOMO U NOSTOXUTENBHOro NONynepuoaoB
NOEHTUYHbI, TO He Byay NOBTOPATL NPAKTUYECKM OOHO U TO Xe.

C y4eToM ckasaHHOro Bbiwe, Bbl BNomnHe cMoxeTe CaMoCTOATENbHO OTCNEAUTb UCMOSTHEHNE
rpynnbl KOMaHg opMUPOBaHUS NONOXUTENBHOIO Nosynepuoaa.

Mocne doopmMMpoBaHMA MHTEPBaNa BpeMeHU NofoXUTENbHOro nonynepunoaa, paboyasa Todka
nporpamMmbl YCTaHOBUTCA Ha KomaHAae decfsz SecL,F .

MocmoTpuTe B OkHO RAM.

Ha MOMEHT MCMONHEHNSA 3TON KOMaHAbl, perncTp Sec oumnweH (B Hem "nexut" 00h), a B perncTpsbl
SecH (agpec 0Dh) n SecL (agpec OEh) paHee 3anuncaHbl koHcTaHTbl .15 (OFh) u .255 (FFh)
COOTBETCTBEHHO.

BbinonHsiem komaHgy decfsz Secl,F .

CmOTpMM B OKHO RAM.

Copepxumoe pernctpa mnaguwero paspsga SecL ymenswunocs ¢ FFh (.255) go FEh (.254), To
€CTb Ha 1, 4TO COOTBETCTBYET anroputMy paboTbl KomaHabl decfsz (4To Npu ycnoBun CoOXpaHeHUs
pesynbTaTa onepaluu B 3TOM Xe peructpe).

PesynbTaT BoInONHEHNs onepauuu (FEh) He paBeH Hyro, cnegosaTensbHO, creayoLlen
ncnonHaemon komangon 6yget komaHga goto CYCLE .

BbinonHaem komaHay goto CYCLE .

Mocne aToro, pabo4vas Touka Nnporpammbl "BCTaET" Ha nepsyto komaHay MM CYCLE

(btfsc PortB,0 ), 4To cOOTBETCTBYET 3a4yMaHHOMY.

1 B camom gene, nocne Toro kak cpopMmpyeTcs nepuop curHana ToHansLHOro Bbli3oBa, JOITKHO
HadaTbcs hopMmUpoBaHME cneayoLlero nepnoaa, n T.4.

Bnnotb 0o 06HyneHusa ayx6anTHOro cyetTymnka (To ecTb, 4O OKOHYAHUS TPEXCEKYHOHOro
WHTepBana BpemMeHu).

Takum obpasom, peyb naeTt o ANUTENbHOM "3aKorbLOBKE" paboyen TOUKM Nporpammbl.

Bonpoc: "Kak oTcneguTb Takyto NPOTSXKEHHYIO NO BPEMEHU 3aKONbLIOBKY"?

OTBeT: B 9TOM Cny4ae, npoBepka NpaBUNbHOCTM UCNOSNTHEHNS anroputma paboTbl nporpaMmbl
CBOOMTCA K OOHapY>XEHUIO (haKTa OUMLLIEHMS PErNCTpa CTapLllero paspsaa cyeTymka, Beb UMEHHO
nocrne ero o4YuLLEeHNs, UMeeT MecTo ObITb CLEHapuin Tuna "nporpaMmma UcnonHaeTcsa aanee'.

B gaHHOM cniyvae, 3TO eQMHCTBEHHbIN cnocob "Bbixo4a 13 3aKombLOBKN".

Tak Kak peyb naeT 0 4OCTaTOYHO 3HAYUTENBHOM MHTEpPBarne BpeMeHN, TO fny4lle BCEro NpousBecTu
oTcnexusaHue dakra "Bbixoga U3 3aKosibLoBKK' B "aBTOMaTte".

Bo Bcex octanbHbIX crnydasx (Mpy NoLaroBOM UCMOMHEHUU NPOrpamMMbl C KPaTKOBPEMEHHbIMU
HaxkaTuamMu F7 1 npu noLaroBoM UCMONHEHUU NporpamMMbl C JOSNITOBPEMEHHbLIM HaxaTnem Ha F7),
Takoro pofa OTCnexuBaHue 3anMeT MHOro BpeMEHN.

WNtak, ybexagaemcs, 4TO eKpeMeHT cTapLiero paspsga cHeTdmka npovcxoauT (paHee Mbl
y6eannunck, 4To NPOMCXOANT AeKpeMeHT Mnajllero paspsaa cHeTvmKa).

[ns aToro Heo6xo4MMO Ha3Ha4YMTb TOUKY OCTAHOBKM Ha cnegytowen, nocne decfsz SecH,F ,
KomMaHge, TO eCTb, Ha koMaHge goto CYCLE .

WTak, HasHa4YaeM To4YKon ocTaHOBKM koMaHAay goto CYCLE .

C6pacbiBaem nporpaMmmMmy Ha Havano.

Ana HabnogeHnsa 3a NpoLeccom cyeTa, MOXHO Bbl3BaTb CEKYHOOMEP.

LLlenkaem no KHomMke ¢ 3eneHbIM cBeTOohopom ("aBToMaT") U JOXMAAEMCSH KOHLA npoLecca cyeTa
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(NpnaeTca nogoxaaTb 4OCTAaTOMHO NPOAOIMKUTENBHOE BpeMS).

Uepes 175,71 mMc. cHET 3aKOHUMTCA 1 paboyas Touka NporpaMmbl YCTaHOBUTCS Ha KOMaHAe

goto CYCLE , cnegoBaTenbHo, komanga decfsz SecH,F "wrtaTHO" ncnonHeHa.

CmOTpuM B OKHO RAM.

Copaepxumoe permuctpa SeclL (mnagwwuin paspsag cdetyunka, agpec OEh) oumctunock (00h), a
coaepxmmoe pernctpa SecH (ctaplumii paspsa cuetyuka, agpec 0Dh) ymeHbwmnock Ha 1, ¢ OFh
(.15) go OEh (.14), B 4em 1 TpeboBanock y6egmTbCs.

lMocne aToro, MOXHO eLle pas "3anyCTuTb aBToMaT": CoAepXXMMoe CTapLlero paspsaga cyeTymka
elle pa3 ymeHbluMTCcs Ha 1 (c OEh go ODh), a noTtom eLe u ewle..., Moka CHETUYUK CTapLuero
paspsaga He O4YUCTUTCS.

Ho aTa ouncTka 3ameT MHOro BpeMeHu, aa n ocobor HagoOHOCTN B HEW HET, TaK Kak Ans Toro
4YTObbI YOEanNTbCs, YTO 2-XpaspsaaHbln cHeTUYMK paboTaeT "WwTraTHO", AOCTAaTOYHO 1 Napbl
OeKpeMeHTOB COAEPKMMOro cHeTUMKa cTapLuero paspsaaa.

Bonpoc: "Kakum ob6pasom "BbINTU" Ha cueHapui "nporpaMmma UCcnonHseTca ganee”, He TpaTs Maccy
BPEMEHN Ha OYMCTKY COOEPXUMOro perucTpa crapluero paspsga SecH"?

OTBeT: HYXHO caenaTtb TO, YTO Mbl yXKe enanu paHee - 3aMeHUTb criefyloLyto, nocrne

decfsz SecH,F , komaHgy (goto CYCLE ), Ha komaHay nop .

[enaem 3aTo.

B TekcT nporpamMmmbl BHECEHBI UISMEHEHUS, crefoBaTesibHO, NPON3BoAMM accembrimpoBaHue.
Tenepb HYXHO yaanuTb "cTapyro” TOYKY OCTaHOBKM U Ha3Ha4nTb "HOBYHO".

Ho yaansaTtb cTapyto TOUKY OCTAHOBKM HE HYXXHO, TaK Kak OHa YXe yaarneHa npu acceMbnmpoBaHum
(npu accembniupoeaHuu, 8ce MOYKU OCMaHOBKU yOasnsitomcsl), 3Ha4YUT HYXXHO TONbKO
Ha3Ha4YUTb HOBYH TOYKY OCTAHOBKM Ha komaHae bcf PortB,2 .

[enaem 3aTo.

3anyckaem "aBTomMat" 1 goxungaemcs ero otpaboTku.

Mocne aToro, paboyas Touka NporpamMmmbl YCTAaHOBUTCS Ha komaHae bef PortB,2 .

Takum 06pa3om, Mbl "KOBAPHO NPOCKOYUIN" 2-Xpa3psaaHbIA CHETUMK U NEPELLN B CLLEHapWUiA
"nporpamMmma mncnornHsieTcs ganee”, 4to U TpeboBanocs.

Ecnun nocne atoro, Bel nocMOTpUTe Ha NokasaHust cekyHaoMepa 1 B OkHo RAM, To yBuauTe Ty xe
camyto "KapTuHY", YTO U B Crny4ae 0gHOro AekpeMeHTa cogepxmmoro SecH : 175,71 mc. 1 ynicrno
OEh no agpecy 0Dh.

To ecTb, B criydyae Ucnonb3oBaHus "yrnoBku", SecH He ounLLaeTcd, 1 3TO eCTEeCTBEHHO, TakK Kak rnpu
NOMOLLM OHOroO AeKpeMeHTa, SecH o4MCTUTb Herb3s.

XoTs 1 nporpaMmma u He ucrnonHeHa B nosiHom obbeme (00h B SecH HeT), HO TEM HE MeHee, Mbl
MOXEM, Kak rOBOPUTbLCSH, C YUCTON COBECTbIO ABUraTbCA Aarnblue, Tak Kak yoeannuce, 4To cHeTHmK
paboTaeT no 3agyMaHHOMY anropuTmy, 1 NONYyYUnM rapaHTuio "HopMarnbHoOK" ero paboTbl nocne
3ameHbl "noactasbl" (NOPa) Ha "wTaTHy" komaHay goto CYCLE .

Ecnu y Bac ectb Bpemsi 1 TepneHune, TO B No3HaBaTenbHbIX Lensax, Bel Mmoxete gobutbca
NCMNOMNHEHMS NPorpaMmMbl B MOMIHOM 06beMe, MHOTOKpaTHO AeKPEMEHTUPYSA coaepXXumoe perucrpa
SecH, yka3aHHbIM BblILLIE COCOOOM.

B aTom cny4yae, goto CYCLE Ha nop MEHATb HEe HYXHO.

NTak, mbl Haxogumcsa Ha komaHge bcef PortB,2 .

BuinonHsaewm ee.

CmOTpMM B OKHO RAM.

2-n 6uT peructpa PortB nsmenun ceoe coctosiHne ¢ 1 Ha 0 (cogepxnmoe PortB nameHmnocs ¢ 04h
Ha 00h).

C yyeToM TOro, 4TO Nepeq ucnonHeHmem komangel bef PortB,2 |, Ha BeiBoge RB2 npucytcteyeT
€OVHWNYHbIN YPOBEHb, 3TO COOTBETCTBYET 3ayMaHHOMY.

Pabo4yas Toyka nporpammbl nepeLuna Ha nepsyto komanay (“Bpesky”) MM PRD (clrwdt ).
BeinonHsem komaHay clrwdt .

Pabo4yasa Touka nporpammbl yCTaHOBUNAck Ha KomaHge BeTeneHus btfss PortB,0

CnepoBaternbHO, HE06X0AMMO OnpeaenuTbCs, No Kakomy M3 ABYX CLEeHapueB ee HanpasuUTb.
Mpeanonoxmm, Heo6Xo4MMO OTCNEANTb UCMOMNHEHNE CLeHapus "nporpaMmmMma ncnosnHseTcs ganee”.
CmoTpum B 0kHO RAM (Mnn B okHO SFR).

B peructpe PortB Bce 6uTbl ycTaHoBMeHbI B O (B TOM YMCNEe U UHTEPECYIOLLNIA HaC HyneBon ouT).
CnepoBaternbHO, Mo fiornke kKomanapl btfss , cnegyowen gomkHa BbINOMHUTLCA KOMaHaa

goto PRD , nocne 4vero paboyas Touka nporpammsbl "3akonbLyetca” B [ PRD, a aTo Hac He
ycTpauBaeT (3TO He cLueHapui "nporpaMmma ucnosiHseTcs ganee”).
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Uto genatb?

MpaBunbHO, MeHseM goto PRD Ha Bce TOT e "nereHgapHbIn” nop .

B MM PRD nmeeTtcsa ase npoBepKu.

Ecnn oTcnexnBaeTca nepeas NnpoBepka, TO CO BTOPOW NPOBEPKON "BO3UTLCA" HET CMbICNA, Tak Kak
OHa B TOYHOCTU Takas Xe.

CnepoBatenbHO, BTOPYH NPOBEPKY MOXHO MPOCTO 3abnoknpoBaTth (MCKNHOUYNTL U3 OTCNEXMBAHUS),
noctaesus nepen o6enmm ee KOMaHA4aMm TOYKM C 3anNATON.

B TekcTe nporpamMmmbl NPON3OLLITIM U3MEHEHWS, 3HAYMT NPOM3BOANM acceMbnupoBaHune (Npu 3ToMm,
BCE TOYKM OCTAHOBKM CHUMALOTCS).

YcTtaHaBnneaem nporpamMmmy Ha Ha4varno.

HasHauyaem Touky oCcTaHOBKM Ha KomaHge btfss PortB,0 , "3anyckaem aBTomaT" U KOEM OKOHYaHUS
npouecca.

Mocne ero okoH4YaHus, paboyas Touka nporpaMmmbl ycTaHoBUIIack Ha komaHae btfss PortB,0 .
BhinonHsem ee.

BeinonHaem cneayoLyto komaHay (nop ).

Pabouas Touyka nporpammbl yCTaHOBMAck Ha koMaHge goto START , MUHYS KOMaHAbl BTOPOW
npoBepkn (OHM 3a6NOKNMPOBAHBI).

NTak, mbl "npoTawunun” paboyyto To4Ky NporpaMmmbl Mo BbIOpaHHOMY cLeHapuio ee paboTbl
(camomy "npoTskeHHOMY". [1o KonuyecTsa KOMaHzg).

Ecnun BeinonHnTb KomaHgy goto START , To pabo4vas Touyka nporpammbl "yneTuTt" Ha Havyano
NOSTHOro LMKIia nporpamMmel.

N3 paccMOTpEHHOro Bbile, MOXHO cAenaThb cnegyroLline BoiBOAbI:

IMoHssMue " NonHbIl YUK npo2pamMmMbl’ ecmb obuwiee noHssmue. E20 MO)XXHO/HYXHO
paccMampueamp KaKk CO8OKYNMHOCMb HECKOJIbKUX eapuaHmos roJsiHbIX UUKI108 rnpo2pamMmbl
(mo Konnuyecmey 803MOXHbIX CUEHapuee ee UCMOJIHEHUS).

Mo aTon npuymHe, He BNOSTHE KOPPEKTHbLIA BONPOC: "KakoB NOMHLIN LUK NporpamMmbl”?, HYXKHO
3agaBaTtb UHa4e: "KakoB NOsSHbIN LMKIT NporpaMmMbl 4151 KOHKPETHOro cLeHapua ee NCnosiHeHns™?
Takas nocTaHOBKa BOMpOca KOPPEKTHA, BeAb pPasnnyHble CLLeHapun UCNONHEHWS NporpaMmmel 6yayT
OTNNYaTbLCH Kak MO KONMMYecTBY KOMaH, Tak 1 Mo CBOeW PyHKLNOHANLHOCTH.

OTcnexvBaHue BbINOMHEHUSA NporpamMMebl (AN BbIGpaHHOIo ee cueHapurs) MOXXHO NPOU3BOAUTL HE
AeTanbHO (a2 MOXHO U AeTanbHo, HO 3To 6onee TpyaoeMmko), a B “chopMmannsoBaHHOM" Buae.

OTO O3Ha4aeT TO, YTO eCNN UMEITCH HECKOIbKO OA4MHAKOBbLIX rPpynn KOMaHg, TO A4OCTaTOYHO
oTcneguTb BbINONTHEHWE OAHOW N3 HUX, a ApYyrne NpourHopvpoBsaTh

KoHeuHo, BCe 3TO 4OCTAaTOYHO YCMOBHO M 3aBUCUT OT KBanugukaLmm nporpaMmmMucTa.

N B camom gene, ecnu NporpamMuCT "Bpe3an” B TEKCT NnporpamMmbl nognporpammy (rpynny
KOMaHz), C KOTOPOW OH MHOro pa3 paboTan 1 KOTOpYIo 3HaeT "kak obnynneHHy", TO KaKom CMbICH
3aHUMaTbCA 6€CTONKOBKON?

Hanpumep, B nporpamMmme cus, rpynnbl KOMaHg oopMUpoBaHnA oTpuLaTeENbLHOrO U MOMNOXUTENLHOMO
nonynepvoaoB UAEHTUYHbI, U B MPUHLUMNE, MOXHO OTCNEAUTL TOMbKO BLINOMHEHNE OOHOW U3 3TUX
rpynn KoMaHg, a Apyryro NpoMrHopupoBaTh, HO 418 3TOrO HYXXHO ObITb MOMHOCTBLIO YBEPEHHBIM B
TOM, YTO B 9TON NPOUrHOPUPOBAHHOW rpynne KOMaHA4, HeT OLWMBOK.

To ecTb, ONATb Xe, TaKoro pofa ynpowieHme paboTbl "ynvpaeTtca” B kBanudukaumo n onbit
nporpamMmMumcTa.

MIMeHHO No 3Ton NpUYmnHE, OMNbITHLIN NPOrPAMMUCT MOXET OTCNEeAUTb BbIMOMHEHNE pPas3nUYHbIX
cueHapueB paboTbl MporpaMmmbl “'C peakTUBHbIM CBUCTOM", @ HE MMEIOLLUI TAaKoro OnbiTa, MOXeT
noTpaTuTb Ha 3TO Aerio YMY BpEMEHN.

Bce a0 - "aeno HaxuBHOE", n No mepe "Habopa yma-pasyma', npoLecc oTcrnexmsaHusa oyaet
3aHMMaTb BCE MeHbLUE U MeHbLLE BPEMEHU.

Mo6onbLue "pa3bopos noneTos / TPEHNPOBKU", U BCe ByaeT NONHOM nopsigke.

O6pawato Balle BHMMaHMe Ha pasHuLy Mexay OTCnexusaHveM U oTnagkor nporpaMmmel.
OTtcnexnBaHue BbINOSIHEHUA NPOrpamMmMbl NEPBUYHO.

OHOo Heo6xo0aUMO 4515 NPOBEPKM COOTBETCTBUSA (PAKTUHECKMX anrOpuTMOB €€ UCMOSTHEHNS
3agyMaHHbIM, YTO aBTOMATMYECKN O3Ha4YaeT NPOBEPKY NporpaMmMbl Ha NpeaMeT HanMyunsa ownbok
PYHKLMOHANbLHOro Xapakrepa, KoTopble, eCTECTBEHHO, HYXXHO YCTPaHUTb.

OTnaaka nporpaMmmbl BTOPUYHa.

OHa nponsBoauTCs Nocne OTCNeXnBaHns ee BbIMOMHEHUS (2 KakoW CMbICH NPON3BOAUTL OTNaAKY,
€Cnn eCTb BEPOATHOCTb TOrO, YTO B TEKCTE NPOrpaMmbl MMETCA PYHKUNOHArbHbIE OLUNOKN?).
MpoLue roBops, CNoBy "OTCReXMBaHNE" MOXHO NOCTaBUTb B COOTBETCTBUE CIIOBO "rpyb0", a cnoBy
"oTnagka", cnoBo "TOYHO".
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Bonpoc: "Tloyemy B Tekcte Camoyuntens..., NepBon onucbiBaeTCsa OTNaaKa, a TOMNbKO 3aTeM,
oTcnexvsaHue"?

OTBeT: Ha MOM B3rNsA4, Takow NopsaokK "Bbesna B npobnemy” Hambonee paunoHaneH (B cMbicne
00X04YMBOCTN).

NTak, BepHeMCcS K npoueccy oTcnexunsaHmsa paboTbl nporpamMmbl CUS .

Mbl oTcneannu TonbKo OAMH cLueHapui ee paboThl. [epexoanm K opyrum.

CueHapuu "nopoxaaroTcs’ KomaHaaMun BeTBIEHUA.

Mo Konn4yecTBy 3TUX KOMaHA, MOXXHO COCTaBUTb NpeacTasneHne o6 obLiem KonmyecTse cueHapues
NCNOSNHEHWS NPOrpaMmbil.

Mo xoay oTcnexuBaHusa "OCHOBHOrO" (Takas knaccudukaunsa cybbekTuBHa) cLeHapusi NporpaMme,
B TEKCT Nporpammbl 6binn "BCTaBneHbl yrnoBoYHble" NOPBbI.

CoBMeCTVM NPUATHOE C MOME3HbIM: 1 OCTaBLUMECS CLeHapuu oTcneguM, 1 nocnegoBaTenbHO
"nsbaeumcsa” ot "MHopoaHbIX" NOPoB (nocnegoBaTenbHO BEPHEM TEKCT MPOrpaMmbl B "MCXO4HOE
COCTOSIHME").

HauHeMm ¢ KoHua TekcTa nporpammel (Tak ygobHee. Nogymante, novyemy?).

- CHnmaeM "BrnokMpoBKy" ¢ KOMaH4, BTOPOW NPOBEPKN (YOupaem TOYKM C 3anaTbiMu).

- Y6upaem nop (nocne komaHgbl btfss PortB,0 ).

- BosBpaluaem Ha cBoe "WwTaTtHOe" MecTo KoMaHay goto PRD .

OT0 03Ha4aeT TO, YTO COo34aHbl YCNOBUSA A5 "3aK0oNbLOBKM" paboden TOYKM NporpaMmmbl B

M PRD.

MpoBepsiem aTO.

B TekcT nporpamMmmbl BHECEHbBI UISBMEHEHUS, 3HAYUT HYXXHO NPOU3BECTU acceMbnnpoBaHue.
Mpounssogum.

C6pacbiBaem nporpaMmy Ha Havano.

HasHayaem Toukon ocTaHOBKM koMaHay btfss PortB,0 .

"3anyckaem aBToMat" 1 X4emM OKOHYaHUs1 ero oTpaboTKu.

Pabouas Touyka nporpammbl "BCTana" Ha Ha3HaAYeHHYI TOYKY OCTAHOBKM.

BbinonHsiem komaHay btfss PortB,0 .

B cooTBeTCTBUM C Nornkomn kKomaHapl btfss , paboyas Touka nporpaMmbl NEPEMECTUTCHA Ha KOMaHAY
goto PRD.

BeinonHaem komaHay goto PRD .

Mpownsonget 6e3ycrnoBHbIV Nepexof Ha nepsyto komaHgy MM PRD ("Bpesky" clrwdt ).

A Tenepb noHaxumanTte knasuwy F7 "oT gywn”.

Mpomnsowna "3akonbuoska” ("yxo4 B BEYHOE KosbLo") paboyen Toukm nporpammebl B MM PRD, n
noka 0-1 6uT pernctpa PortB Gyanet paBeH 0, oHa Tak u BygeT Tam "KpyTuTbCa”, B YEM U
TpeboBanoch yoeanTbes.

MpoBepsieM cnegyoLwnin cLeHapun.

Y6upaem nop (nocne komangbl decfsz SecH,F) n Bo3Bpalwliaem Ha cBoe "WITaTHOE" MecTo KoMaHay
goto CYCLE .

AcceMmbnupyewm, ycTaHaBnMBaem NporpaMmy Ha Hayano, Ha3Hadaem TOYKY OCTAHOBKM Ha KOMaHae
decfsz SecH,F .

"3anyckaem aBToMat" 1 X4emM OKOHYaHUsi ero oTpaboTKu.

Pabouas Touyka nporpammbl "BcTana" Ha komangy decfsz SecH,F .

BbinonHaem n ee, u cneayrowyio 3a Hen komaHgy goto CYCLE .

Pabo4yasa Touka nporpammbl nepemecTunack Ha nepsyto komaHgy MM CYCLE (btfsc PortB,0 ), u
OHa BygeT "KpyTMTbCA MO KonbLy" A0 TeX Nop, Noka peructp SecH He o4ncTuTCS, B YEM U
TpeboBanock ybeautbcs.

MpoeepsieM cnegyoLwnin cLeHapun.

Y6upaem nop (nocne komaHgbl btfss PortB,6 ) n Bo3Bpalliaem Ha cBoe "WTaTtHoe" MecTo KoMaHay
goto PRD.

AcceMmbnunpyewm, ycTaHaBnMBaem NporpaMmy Ha Hayano, Ha3Hadaem TOYKY OCTAHOBKM Ha KOMaHae
btfss PortB,6 .

"3anyckaem aBToMat" 1 XX4emM OKOHYaHUsI ero oTpaboTKu.

Pa6ouyas Touka "BcTana" Ha komaHgy btfss PortB,6 .

BbinonHaem n ee, n cneayroLLyto 3a Hel KomaHay goto PRD .

Pabo4yas Toyka nporpammbl nepemecTunack Ha nepsyto komangy MM PRD (clrwdt ) n
"3akonbLeBanacbk” B Heu, B YeM 1 TpeboBanoch yoeamTtbes.

MTak, octancs nocrnegHun cueHapui.

3ameHsaeMm komaHay btfsc PortB,0 Ha komaHgy btfss PortB,0 (ewje odHa "ynoeka" - 6epume Ha
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3aMemky).

Mpeanarato Bam camocToATeENbHO pa3obpaTtbesi B CyT NPON3BEAEHHON 3aMeHbl (NofcKaska:
KOMMNSIMMEHTapHbIe onepawum).

Accembnupyewm, ycTaHaBnMBaem NporpaMmy Ha Hayano, Ha3Hadaem TOYKY OCTAHOBKM Ha KOMaHae
btfss PortB,0 .

3anyckaem "aBTomMat" 1 X4emM OKOHYaHUsi ero oTpaboTKu.

Pabo4yas Touka "BcTana" Ha komaHgy btfss PortB,0 .

BeinonHsaem u ee, 1 cneayoLuyo 3a Hert KomaHay goto START .

Pabo4yas Touka nporpammbl nepemecTunack Ha nepsyto komangy MM START (clrf IntCon ) un
aanee, "3akonbLOBbIBaeTca" B HEN, B 4eM 1 TpeboBanock yoeantbes.

3ameHsiem "nogcrasy” btfss PortB,0 Ha "wTaTHy" komaHay btfsc PortB,0 .

AcceMbnunpyem TEKCT NporpaMmmeil.

WTor: ece cyeHapuu pabomsbi npo2pamMmMbl CUS OMCIIEXEHbl, U MeKcm rnpoapaMmmMbi
"npueedeH 8 UCXOOHOEe COCMOsIHUE".

MpumevaHre: npn oTCNeXmnBaHUM NOCNEAHNX cLeHapmneB paboTbl NPOrpaMmbl CUS , TOYKM
OCTaHOBKM, KOHEYHO Xe, MOXXHO Ha3HavaTb U HENOCPeACTBEHHO Ha KOMaH4axX Nepexoios.

A ecnu roBopuTb B obLLEeM, TO 415 TOYKM OCTaAHOBKM, B Npeaenax paboyen 4actv nporpaMmmel, HET
HUKaKUX OrpaHNYeHuU.

B TOM cMbIcne, 4TO TOYKON OCTAHOBKN MOXHO Ha3Ha4uTb nobyto KomaHay.

WTak, 5 "npoTtawun no nporpamMmme” He ToNbKO ee pabouyto Touky, HO 1 Bac.

MouyscTBOBaNM "nodyem yHT nuxa"?

KakoBbl owyLeHms?

Mpegnonarato, 4TO He TUNa “"pancKkoe HacnaxgeHne", a HECKOMbKO MHbIE.

Cnewy ycrnokouTb: "nepebit 601, OH TPYAHbIA CaMbIn'.

Mo mepe Habopa onbiTa, "ablwaTb bygeT nerye'.

OTO KakK C HEMpUBbIYKM B MapuUIiky 3anTu: noHavany nnoxoBaTo, 3aTeM HaunHaeT HpaBuTCH, a
NnoTOM "M 3a yLUN He OTTalmLLbL".

A ecnu cepbesHo, TO NporpaMmmMmupoBaHmne B "4ncTom” accembnepe, aTo "enapxmsa” yneprbix,
BbeANUBbLIX U BOBCE He MNYrIMBbIX Mogen.

O "maHHe HebecHoW" TYT 1 peun BbITb He MOXeET.

Mpexae Yyem gobpatbea Ao "KOHETKN", "nonaxatb" NPUAETCS Kak cneayer.

B nepsyto odepeab, UMEHHO Mo 3TOW NPUYUHE, NPOrpaMMUpoBaHme M/KOHTPOSNEPOB, B rnasax
OCHOBHOM MaccChl fogen, aBnaeTcs Y4emM-To "3ayMHbIM N HELOCTUXKUMBIM", XOTS, B NPUHUUNE, BCE
"ynupaetcs" B pa3yMHO OpraHnM30BaHHYO 1 YNOPHY paboTy, Mano Yem OTNnYatoLLytoCcs OT fnobon
apyron paboTbl, TONbLKO Co cBoen cneundumkon ("ynop Ha mo3run™).

MosicHeHue
B aTom pasgene, NpMMeEHATCA crnoBocoveTaHus "oTpuuaTernbHbln nonynepuos” u
"NonoXuTenbsHbIA nonynepuoa’”.
Mpn aTOM MMeeTcs BBMAY MOAYMALMOHHbBIA BXOA nepedatyuka (CM. pasgenuTenbHbIn
KoHOeHcaTop).
Ecnu pasgenutensHoro koHgeHcaTopa HeT, TO 3TW CIOBOCOYETaHNSI HEKOPPEKTHBI U HY>KHO
ncnonb3oBaTb CNOBOCOYETAHNS "MHTEpBas BpeMeHu hopMNpOBaHUS HYNEBOro YPOBHS" U
"MHTepBan BpeMeHn (oOPMUPOBaHNS €OUHUYHOIO YPOBHS'".

"CamMoyuuTenb no nporpaMmmupoBaHuto PIC KOHTpPONNepoB ANA HauyMHaloWwmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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11. MpepbiBaHus. Ctek. MNMprumep pa3paboTku NporpamMmmbl C YX040M B NpepbIBaHUS.

OnucbiBaeMble, B 3TOW KHUre, YCTPOMCTBA M NporpaMMbl NoA HUX, HE cregyeT paccMaTpuBaTth Kak
npeanoXxeHve co3gatb Takne ycTponcTea (XOTH, 3TO U BMNOSIHE MOXHO caenaTtb, CbIMUTUPOBaB
BHELUHME CUrHarbl Npy NOMOLLM KHOMOK UIK Nepekntodartenen), Xxotst Obl Mo TOM NPOCTON NpU4mHe,
4YTO He BCe "MMEIOT Nof pykon" annapartypy, K KOTOPOW 3TK YCTPOMCTBA AOSMKHbI MOOKIIHYATLCS.
OcHoBHas uenb "pasbopa noneTos", ¢ NpMBEYEHNEM 3TUX YCTPONCTB U NporpamMmm, obyyaroLas.
Ta TepMmuHOnorus, KoTopasi NPUMEHAETCS, eCTb "NPoAYKT" Moen paHTasum ("pabodast Touka
nporpamMmmsl”, "3akonsLoBka", "Be4yHoe KonbLo”, "yroska", "Bpeska”, "wanka" v 1.4.).

W panee GyayT npuaymaHbl U NPUMEHEHLI CI10Ba Ui KOPOTKME dopasbl, MMetoLme "NnpuBA3kn" K
TEM UNN UHBLIM NOHATUAM.

Bce 910 genaetcs, Kak roBOPUTCS, "HE OT XOPOLLIEN XMU3HN".

A 4TO eLle ocTaeTca genatb, ecnv CTaHgapTHas TepMuHonorns nnbo "TymaHHa", nnbo HaCToNbKO
HeynobHa 1 ANWHHA, YTO eCnn e NoNb30BaTbCs, TO K KOHLY, MOXHO 3abbITb MPO Ha4varo.

MoxeTe npuaymaTb CBOK TEPMUHOMOMMI0. ITO AENO BTOPOE.

(MaBHOE = NOHMMAaTb CyTb MPOMCXOAALLEr0, a TEPMUHONOIMSA, 3TO BCEro-nuLb "obcnyra™ cyTu.
Pasbupaem "TexXHONOorn" KOHCTPYMPOBaHNS CreayHLLEero yCTpoMCcTea 1 NporpamMmmbl Nog, Hero.
PaccMoTpuM TaKyto XU3HEHHYHO CUTyaumto (M3 NPaKTMKM Moen paboTbl): 3a 6onbLune AeHbru,
3aKkynreHbl goporocrosiwue petpaHcnaTopsl Vertex-7000VXR.

Kak 310 yacTeHbKo BbiBaeT, korga TEXHUYECKMMIN BONPOCaMu 3aHUMaloTCA Noan ganekme ot
TEXHUKM, Mocne 3akynkn BbIACHWUMNOChL, YTO OHWM OAHOHAarpaBrieHHbIe.

To ecTb, "rOHAT MHpOPMaUMO” TONBKO B OAHY CTOPOHY (C OAHOM YacToThbl Ha ApYyryto, a "obpaTHoro
xoga" HeT), a Heobxo4MM OBYyHaNpPaBNEeHHbIN PETPaHCATOP.

Ecnn cosgaBaTb Takon peTpaHCnATop U3 ABYX OAHOHAMNpPaBIEHHbIX, TO, KpoMe "BOyxnBaHus" B 3TO
Aeno 6onblyLnx AeHer, BO3HMKaeT "Kyda" TeXHUYECKMX npobnem.

Hy>xHO ObIrio “"cnacaTb NonoxeHue", a 3a04HO 1 "NPUKPbLITL NONY" Ha4yanbLCTBY.

CnepoBaternbHO, BO3HMKIA 3ag4adva: nepeBecTy ogHoHanpaBneHHbIN peTpaHcnsaTop Vertex-
7000VXR B gByHanpaBfeHHbI pexum paboTbl, C MMHUMarbHbIMW MaTepuanbHbIMK 3aTpaTamm
(cebecTommocTb ycTpoKcTBa - He 6onee 250 py6.) n 6e3 noTepun kayecTBa peTpaHCNALNN.
HaunHaem "6opbby c HeonpegeneHHOCTAMN" .

CHauana Hy>HO "npuBdA3aTbcs” K annapartype.

B peTtpaHcnatope Vertex-7000VXR, He HY>KHO opraHn3oBbIBaTb MNepeKtoyeHne ¢ npuema Ha
nepegadvy, Tak kak 3T0 MPOUCXOAUT aBTOMATUYECKM (B 3@BUCUMOCTM OT Hanmynsa unm oTcyTCcTBUS
HecyLlen).

Takum obpasom, 3agava CBOAMTCA TONbKO K UIBMEHEHUIO "packnagku” 4actoT: Npu peTpaHcnaumm B
OAHY CTOPOHY, "packnagka" yacTtoT gormkHa obiTe MPM - X, MNP - Y, a npu peTpaHcnsummi B 4pyryto
CTOPOHY - Hao6opoT, To ecTb, MPM - Y, MPL - X.

CnepoBaterbHO, peyb MAET O Tak Ha3blIBAEMOM CKaHMPOBAaHUM YacToT, TO €CTb, O NEPUONYECKON
CMeHe packrafKkvm 4acToT, C OCTAHOBKOM UX CMeHbl (OCTaHOBKOW CKaHMPOBaHUS), B UHTepBane
BPEMEHU HanM4unsa HecyLlen.

OTO AOMKHO BbIMSAAETb TaK: NPWY OTCYTCTBUM HECYLLEN, CKaHWpytoLLee YCTPONCTBO AOSMKHO
noovepeaHo NepeknyaTb HanpaBneHns peTpaHcnaAuuKn, To ecTb, YKa3aHHble Bbille "packnagku”
4yacrToT.

Mpw aToM, Kaxkgast U3 aTuX "packnagok” AoSmKHa PUKCMPOBaTLCA B TEHEHUM HEKOTOPOro
ONTUManbHOro MHTEpBasna BpeMeHM (CINLWKOM BbICTPO UK CAIULLKOM MEeANEHHO MEHATb UX
Henb3s).

Mpun nosiBrneHun HecyLen (eCTeCTBEHHO, B MPUEMHOM TPaKTe), B UHTepBane BpeMeHun oTpaboTku
nobon 13 aTux "packnagok” 4YacToT, CKaHMPOBaHUE OOMKHO BbITb OCTAHOBMEHO HA BPEMS HaNn4ms
HecyLlen n BO306HOBMEHO Npu ee nNponagaHun.

Ecnn Hecylaa noaBnaeTca B NpUEMHOM TpakTe, HACTPOEHHOM Ha YacToTy X, TO peTpaHCcnaums
nponcxoauT B OQHOM HanpaslieHUK, a ecrnn oHa NosIBMSEeTCH B NPUEMHOM TpakTe, HACTPOEHHOM Ha
yacTtoTy Y, TO peTpaHcrnaums NnpoucxoguT B pyrom HanpaBrneHun.

Cam npouecc peTpaHCcnsumm Hac "He BOSMHYeT", TaK Kak 3TMM "3aHnmaeTcsa” peTpaHCnaTop.
PetpaHcnatop Vertex-7000VXR, Ha 3agHen CTEHKe, UMEET pa3beM, C BbIBOLOB KOTOPOro MOXHO
nepeknioYaTb packnagky 4acToT (KOHKpeTHbIe packrafKy YacTOT HYXXHO 3apaHee
nporpaMMmnpoBaTh), BbIBOA, CUrHana ynpasneHuna wymonogasutenem (Hecywaa ectb/HeT = 0/1
COOTBETCTBEHHO), BbiBOA, +13,8V 1 Kopnyc.

Bbixoa, ¢ KOTOPOro CHUMaeTCH ynpaBnsALLNA curHan "Hecywasa eCTb/HET" = C OTKPbITbIM
KONSIEKTOPOM.
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Bxoabl nepeknoyeHns 4acToT paccumMTaHbl Ha CTaHAapTHbIE 5-BOMNbTOBLIE YPOBHM
(npeobpasoBaTtenen ypoBHEN HE HY>KHO).

Takum obpasom, 4ns NOAKMIOYEHNS CKaHepa K peTpaHCNATopY, MMEKTCs Bce Heobxoaumble Lenu,
KOMNAaKTHO BblBEEHHbIE HA pa3beM.

Tenepb MOXHO NEPENTN K COCTaBeHnto 6oK-CxeMbl NPorpaMmmeil.

Kak 6bI1510 yKka3aHo Bbllwe, Npy Hanu4mMm HecyLlen, ckaHnpoBaHWe AOMKHO OblTb OCTaHOBMEHO.
CnepoBaternbHO, pedb MaeT o HeobxoanmocTu "yxoga" paboyen Toukn nporpammbl (Ha BpeMs
HanMuunsa HecyLlen) B "BE€YHOE KOMbLO", C MOCNEeayOLWNM BbIXOAOM U3 HEMO MO BHELLUHEMY
BO3AENCTBUIO, TEXHOMOrMSA KoToporo 6bina onucaHa paHee.

[nsa Toro 4Tobbl HE NOBTOPATLCA, S “3aKONbLYH" paboyyto TOUKY NPOrpaMmbl B Tak Ha3biBaeMON
nognporpaMmme npepbiBaHus.

"YyebHo-TpeHMpoBoYHas" HEOBXOAUMOCTb B 3TOM, OMKTYETCSl TEM, YTO "pa3bopkun” ¢
npepbiBaHMAMM apXMHeobxoanmbl (NpepbiBaHsi O4eHb BOCTPEOOBaHbI).

Cpenaem Tak: cHavyana pa3bepemcsi ¢ NpepbiBaHUSIMU 1 CTEKOM, 3aTeM "pasfiokMM Ha MOnekysb!”
nporpammy c yxogom B nNpepbiBaHUs, 1 NOCe 3TOro, 9 nokaxy Bam "KOHCTPYKLKIO" TOM Xe caMomn
nporpamMmebl, HO 6e3 yxoaa B npepbiBaHNS.

WNTak, 4Tobbl ABMraThCs Aarnblue, HYXXHO NOHATL: YTO Takoe NnpepbiBaHUA?

[ns Havana, oTcbinato Bac Bo 2-11 pasgen (cm. permctp INTCON).

K nHdopmaumm, nvetrowlenca tTam, MoxXHo fobaBuTb criegytoLlee.

Ecnu paccyxgaTe NOBEPXHOCTHO, TO B NPEpbIBaHMA MOXHO BOOOLEe He yxoauTb (BoobLe ux He
ncnonb3oBaTb), Tak Kak BCe TO, YTO MOXHO cenaTb B noAanporpaMmme npepbiBaHnii, MOXHO
caenaTtb 1 B "OCHOBHOM Tere" nporpamMmmsl (9TO CnoBocodeTaHne — Mos (paHTasus),
OpraHM3oBaB NepPMOANYECKME MPOBEPKN 3HAYEHWI BHELIHMX (MO OTHOWeEHMto K MAKy)
ynpaBngaoLWmMx CUrHanos.

OpraHusoBaB yxoAbl B NpepbiBaHWs, TaKkoro poga npoBepku Aenatb He HYXHO. Ecnn BbiIGpaH
BHELUHUW UCTOYHUK NpepbiBaHni, TO MOMEHT yXo4a B nNpepbiBaHue "MpuBs3aH” K akTUBHOMY
nepenagy curHana, Kotopbli opMnpyeT aTOT UCTOYHUK.

Mo aTow NpuynHe, OTKIUK Ha BHELLHee Bo3aencTBme byaeT ropasao "ycTpee”, Hexenu B crnyyae
paboTbl 6€3 yXxo040B B NpepbiBaHUS.

Onpegenumcs ¢ TEPMUHOSOTNEN.

[na yno6ctBa 06bACHEHNS M BOCNPUATUSA, LienecoobpasHo pasgenutb paboyyo YacTb NporpamMmmbl
Ha OBe YacTu.

Ycnoeumcsi Hazbieamb 2pynny KOMaHO, kKomopasi ompabambieaemcs nocsie yxooda e
npepbigaHue, Kak noanporpamMmy npepbiBaHus, a ece ocma’sibHoe - "OCHOBHbIM Tefiom"
nporpaMmmbl.

"TexHonorus" yxoga B NN npepbiBaHUA cneayroLwas: HanpumMmep, Mbl peLunnu "npepbiBatbcda” No
Bxogy RBO/INT (B PIC16F84A, ecTb 1 gpyrme NCTOMHMKN NpepbiBaHMA = CM. pacnedaTky perncrpa
INTCON).

BBoxy NMOHATME "30HA" pa3peLlleHUs npepbiBaHUN.

OT0 "30Ha" npeacTaBnaeT cobou rpynny KOMaHA "OCHOBHOrO Tena" nporpammbl, OrpaHuyYeHHas
cBepxy, KOMaHAoM paspeLleHus npepbiBaHUi, a CHU3Y, UX 3anperTa.

Ecnn akTMBHLIN Nepenag BHeLLHero, ynpasnaloLwero curHana, npucyTCTBYIOLLEro Ha BbiBoAe
RBO/INT, cchopmupyeTcs B MHTEpBarne BpeMeHu oTpaboTkM "30HbI" paspelleHms npepbiBaHumn, TO
paboyasn Touyka nporpammbl "npbirHeT" Ha Havano NI npepbiBaHUS, nocne 4Yero ata nognporpaMmma
HayHeT oTpabaTbiBaTLCS.

B naoeane, "3oHa" paspelleHns npepbiBaHUN SOMKHA BKAOYaTb B cebs BCE "OCHOBHOE Teno"
nporpamMmel, HO cneunguka AaHHOro YCTPONCTBA TakoBa, YTO BO3MOXEH "MOXHbIN yxoa" B
npepbiBaHWe BO BpeMS NepecTporku cMHTe3aTopa YacToT, KoTopad, nocne nepekntoyeHns
packnagok 4acToT, MPOUCXOAMUT B TEYEHNE HEKOTOPOro HTepBana BpeMeHu (CUHTe3aTop 4acToT
nepecTpamBaeTcs "He 3a HOMb CekyHA'"), Yero 4onyCTuUTb HENb3s.

OTO KOHEYHO He "BbICLUNIA COPT", HO OH Cenvac U He HYXeH.

Cenyac Hy»HO, Ha OTHOCUTENBHO NPOCTOM NpUMepe, pasobpaTbCsi CO CMbICIOM U "TexHonornen"
aToro "gencrtea’, a "BbiclumMi copT” ByaeT NOTOM.

MM START gorkHa HavaTbCsl C KOMaHAbl 3anpeTta Bcex npepbiBaHui clrf IntCon .

Yxoabl B npepbliBaHNA AOSKHbI MPOUCXOAUTL NO3AHEE.

[anee, nporpamma oTpabaTbiBaeTcH (MCNOMHAETCH) 40 Ha4vana "30Hbl" paspeLleHms NpepbiBaHUN.
B Hauane aton "30HbI", NpepbiBaHus no Bxogy RBO/INT paspeluatoTcsi, nocrne 4ero nporpaMmma
UCMomnHaeTCa Aaanee, ecnu Tak MOXHO BbIpasnTbCs, "B peXXuMe oXngaHusa npepbisaHmmn'.
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B KoHLe 3TOM "30HbI", NpepbiBaHUA 3anpeLlarTcs, 1 pabovas Touka NporpamMmmbl NEPEXOAUT Ha

HOBbLIN "BUTOK" NOSHOrO LMKMa "OCHOBHOrO Tesia” nporpamMmmel.

B "30He" pa3pelueHns npepbiBaHWIA, MOTYT HAacCTyNUTb 2 COObITUS:

- ecnu npepbiBaHWA HET, TO NporpamMmma UCMNOoSHAETCs B npeaesiax "oCHOBHOro tena" nporpammel,

- ecnu npepbiBaHue ecTb (Ha BbiBoge RBO/INT cdopmMumpoBancsa akTUBHbIN nepenag), To
NPONCXOANT Nepexon paboyen ToUKM NporpaMmmbl Ha Havyano ucnonHeHus MM npepbiBaHWA.

Takon nepexoq NPOUCXOAUT MO CTEKY.

To ecTb, B CTEK 3anuncbiBaeTCsa agpec crieqyowen, nocne KoMaHabl, BO BpeMS UCMOMHEHUS

KOTOPOW NPOM3OLLSIO NpepbiBaHNe, KOMaHAbI.

OTO HYXHO Ang Toro, 4Tobbl Nnocne otTpaboTku MM npepbiBaHWs, Npoun3oLlen BO3BpaT Ha 3Ty

"cnepytoLyro” KomaHay.

Takum obpasom, paboyasi Touka NporpaMmmbl, HA HEKOTOPOE BPeEMS, Kak Obl "oTny4aeTca” us

"OCHOBHOro Tena" nporpammbi.

Ha Bpems aTton "oTnyykn”, oTpaboTka "OCHOBHOro Tena" nporpaMmmMbl NPUOCTaHaBNMBAETCS, a

rnocne Bo3Bpara, CHoBa BO306HOBMseTcs.

Hanpumep, npeacraebTte cebe, YTO "30HA" paspeLleHns npepbiBaHU COAEPXUT 3 KoMmaHabl: A, B 1

C (no TeKkcTy Nporpammbl, CBEPXY BHU3).

B ToM crniyyae, ecnu akTMBHbIN Nepenag ynpasnsawoLwero curdana chopmMmpoBarscs BO BpeMs

NCNONHEHMS KoMaHabl A, TO cpasy e Nnocne UCMNONHEHUSA 3TOW KOMaHAbl, paboyasa To4ka

nporpammsbl "ynetaet" B [l npepbiBaHus.

Mpwn aTom, agpec komaHabl B aBTOMaTMyeckn 3anuwieTcs B CTeK U ByaeT B HEM HaXoAUTbLCA OO0 Tex

nop, Noka He UcnonHuTCca nocnegHasa komanga M npepbiBaHWiA, KOTOPOW BCerga SomkHa ObITb

komaHpaa retfie .

OHa ucnonb3yeTcs Tonbko Ansi Bo3spaTa u3 N1 npepbiBaHusS.

Mo aTon KOMaHAe, OCYLLEeCTBISETCS BO3BpaAT NO CTEKY.

OTO O3Ha4aeT To, YTO M3 HEro aBTOMaTMYECKM U3BNEKaeTca agpec komaHabl B 1 Bo3spat paboyen

TOYKM NporpamMMbl NPOU3ONAET UMEHHO Ha 3Ty KOMaHAy, Nocne 4yero, B "OCHOBHOM Tere"

nporpamMmel, nporpamma 6yaeT UCNONHATLCA Aanee.

Ecnu akTMBHbBIV Nepenaz ynpasnsaoLwero curHana cpopmmpoBarncs BO BpeMS UCMOMHEHUS

komaHabl B, TO B cTek 3anuweTcsa agpec komaHabl C.

Hy u Tak panee.

YYTuTe, YTO NPOrpaMMUCT HE MOXKET HanNpPsSMyto ynpaBnsiTb CTEKOM.

OH MOXeT TONbKO KOCBEHHO BO34ENCTBOBATbL Ha Hero.

Mo aTON NpUYMHE, OH ABMSIETCS Kak Obl "TEMHON Nnowagkon”.

CT1ek "nogumHsaeTcs" ToNbKO KOMaHgaM YCrOBHbIX NEPEeXo40B 1 BO3BPATOB, a NporpaMmmucTta "oH

NpOCTO CTaBuUT Nepen pakToM cobbITnsA", 3a YTO ero MHorne HefonbMBalT N CTPEMATCSH

obonTtuce 6e3 ero npmeneveHns (MCNonb3oBaHNE OOHNX TONBbKO KOMaHg 6e3yCrnoBHbIX NEPEXOAOB).

OpHako, 1 B NepBYO 04epedb 3TO KacaeTCsa CNOXHbIX MPorpamMm, CyLLecTByeT MHOXECTBO Cly4aes,

Korga 6e3 3af4encTBoBaHUA cTeka nimbo BoobLye He 060oMTHCh, NGO OHO (3a4eNCTBOBaHME)

No3BONAEeT COCTaBUTbL NPOrpamMmy C ropasgo MeHbLUMM KOSIMYECTBOM KOMaHA, YeM B Crnyyasix,

Korga cTek He 3afenCcTByeTCs.

Kak He "yBunuean" oT 3Ton "TEMHOM fowwagku”, HO B TEX Cry4vasix, Korga peyb nget o

npepbIBaHMAX, CTEK MPOUTHOPMPOBATL HUKaK Hemb3s, Tak Kak OH 3a4eCTByeTCS.

A pas aTo Tak, To rge e komaHga call ?

lMpu yxode e nrobol eud npepbieaHull, komaHOa call cyuwiecmeyem (a nHade, kak paboTtaTb CO

CTEKOM?), HO OHa 8bipa)KeHa 8 HesiBHOM aude (B TEKCTE NporpamMMbl €e HET), mak Kak

¢hopmupyemcsi He npo2paMMHO, a arnapamHo.

"OTmalukon" Ha popMMpOBaHNE TakoM "HESIBHON" KOMaHObl ABNAeTCA hakT BO3HMKHOBEHMS

npepbiBaHUS.

Bonee nogpobHo, aTa Tema GyaeT "NPOBEHTMNMPOBAHA" No3gHee.

M ewe ogHa oyeHb BaxHas "getanb”: B coctaB [ npepbiBaHus, B 06s13aTENbHOM NOpsAAKe,

OOIDKHa BXoAUTb KoMaHda cbpoca ¢hnara 3agencTBOBaHHOMO MCTOYHMKA NpepbiBaHuin (unn onaros,

€Cnn Takmx UCTOYHMKOB HECKOSBbKO).

B Hawewm cnyyae, ucnonbayetcs npepbiBaHne no sxogy RBO/INT.

B aTom cny4dae, komanga cbpoca cdnara gormkHa BeirnsggeTb Tak: bef IntCon,1 .

B 6onblunHCcTBE cryvaeB, komaHay (komaHngbl) copoca dnara (dpnaros) npepbiBaHUs MOMELLAOT

HenocpeacTBEHHO nepeq koMmaHgom retfie .
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Mpwn oTcyTCTBUM KOMaHAbl cOpoca dnara npepbiBaHud, paboyast Touka NporpaMmel, Nocrne yxoaa B
nepBoe npepbiBaHNA, HAYHET HEKOHTPONUpyemo "MeTaTtbes” mexay N1 npepbiBaHNA 1 "OCHOBHbLIM
Ternom" nporpammsl (Nporpamma "yxoauT B rnioK'”).

MpoLe roBops, ecnu conar npepbiBaHWs "NPUHYANTENBHO" (MPOrpaMMHO) He COpPOLLEH, TO 3TO
"BocnpuHumaetca” NMNKom kak ynpaensatowmi curHan "yxoga" B M1 npepbiBaHus.

BbiBOog: Ha MomeHm eo3epama u3 [1l1 npepbieaHus, ¢hnaz (¢pnazu) npepbieaHUsi OOSKEH
6bIimb npo2paMMHO c6poweH (ycmaHoesJsieH 8 0).

Cneumnanuctel Mukpoumna pekomeHaytoT, B Hadarne [N npepbiBaHWs, COXpaHUTb COAEPXUMOEe
peructpoB STATUS n W B crneumanbHO CO34aHHbIX, NoA 3TO AEeN0, perncrpax obLero HasHa4yeHus
(cTangapTHble Ha3BaHus: Stat Temp nW_Temp, HO OHM MOTyT ObITb 1 Apyrumu), a B KoHue M1
npepbiBaHWs, BOCCTAHOBUTb UX COOEPXKUMOE.

[Jeno B ToM, 4TO NO Xo4y ucnonHeHus Nl npepbiBaHus, cogepxumoe pernctpos STATUS n'W
MOXeT N3MeHUTbLCA, 1 nocrne Bo3spata u3 NI npepbiBaHKS, 3TO COOEPKUMOE MOXET HeraTUBHbIM
06pa3om NoBAMSATb HA UCNOSTHEHNE NPOrpaMmbl B "OCHOBHOM Terne" nporpamMmmbl.

B uvactu Kkacarlowencsa 3agaHHoro (npepbiBaHusa no Bxoay RBO/INT), ana opraHusaumm
paboTbl ¢ NnpepbiBaHUAMU, HEOGXOANMO:

- 8 "wanke" npoz2paMMbl, Ha3Ha4uUmb 6eKMOP npepbieaHusl,

- HazHaYumb ucmoyHuk npepbigaHusi (INTCON),

- onpedenumsb akmueHbIl gppoHm npepbieaHuss (OPTION),

- co30amb "30HY' pa3peweHusi npepbieaHul,

- @ Havane [l npepbieaHusi, coxpaHumsb, a 8 koHue [l npepbisaHusi, sBoccmaHO8UMb
codepxxumoe pecucmpoe STATUS u'W,

- neped ocyuwecmesieHueM eo3epama u3 [1l1 npepbigaHusi, c6pocums ¢hriaz npepbigaHusi
8bI6paHHO20 UCMOYHUKa npepbieaHul,

- 8 camom koHue [l npepbieaHusi, ucnosiHUMb KoMaHOy retfie

WNTtak, yxogmum B npepbiBaHue.

Cpasy Bo3HukaeT Bornpoc: "4Tto Tam 6ygem genatb"?

Ncxoaa s Toro, 4to paboyasa Touka nporpaMmmbl AormkHa HaxoauTbes B M1 npepbiBaHus Bce
BpeMsl, NoKa NpMEMHUK oMKCUpyeT Hanmumne Hecylen (ynpaensawowmm curdan "Hecylas ectb"),
BbIBOA HanpalwmBaeTca cam no cebe: B M1 npepbiBaHMs, HY>XHO "3akonbLeBaTh" paboyyto TOUKy
nporpammebl B "BEYHOM KOmnbLE", TO eCTb, caenartb To, YeM Mbl Y)Ke 3aHMMarnmnch paHbLue.

Mpn 3TOM, HY>XHO OpraHn3oBaTh NPOBEPKY TUMa "HecyLasa ecTb/HET?" (ONpocC KnaBsuaTypbl), C
yxoaoMm pabouein Touku nporpaMmbl B uuknuyeckyto MMl 3agepxkum (npu Hanu4mMmn Hecyen),
OCHOBOW KOTOPOK SBNSIETCS MHOropaspsiaHbIA CHETYMK, N BbIXOAOM M3 Hee npu "nponagaHun®
HecyLlen.

PaHee Mbl paccmaTtpuBanu paboTy BblUMTAOLLEro cHeTUMKA.

Tenepb xe, B 0byyatoLLmx Lensx, a 3aoc4Ho 1 Ans pasHoobpasus, caenat 3TOT CHETYUK
KOMBUHMPOBAHHbLIM, TO €CTb, Bbl4UTaloLe - cyMMupyowmnMm (3aberato Bnepes: CHeTUmK -
OBYXpaspsigHbIn).

B "ocHOBHOM Tene" nporpaMmbl, CHavyana, HyXHO NPOM3BECTU NOAroToBUTENbHLIE onepauun (M1
START).

HeobxoamMmo Yyem-TO nepeknoyaTh HanpaBeHNsa peTpaHCcnauun, crieqoBaTernbHO, HY)XXKHO co3aaThb
HeuTo Tuna "Tpurrepa”, KoTopbin ynpasnsan bl CMeHON “"packnagok” 4acToT.

CocTosiHme aToro "Tpurrepa” 4OMKHO NEPUOANYECKN ONMpaLIMBaTLCS, U B 3aBUCMMOCTM OT 3TOrO,
AOMmKeH BbITb OCyLLEeCTBMNEH Nepexo Ha Ty UK NHY packnagky YyacToT.

MycTb onpoc cocTosHus "Tpurrepa"” 6ygeT npomnssoanTbcs cpasy nocne MM START, a nusmeHeHne
€ro COCTOSIHMSA - B KOHLIE LuKna "OCHOBHOrO Tena" nporpaMMbl (2 MOXHO U Hao6opoT).

Mexgy 3TMM ONpoCOM 1 3TUM U3MEHEHMNEM, B NpoCTenwem cry4dae (6e3 yvyeTta cneundgukm
ynpaBfisgemMoro yCTpoucTBea), Hy>KHO COPMMPOBAaTL "CMNSIOLLHYH 30HY" pa3peLleHns npepbiBaHUN,
HO 9TOro AenaTb HeMnb3sa No cnefyoLwen npuyYnHe.

"Packnagkn" 4acToT NepekriioyaloTes B cMHTe3aTope YacToT peTpaHcndaTtopa Vertex-7000VXR,
KOTOpbIW, TaKKE Kak 1 NOON CUHTE3aTop YacToT, SABMSETCS MHEPLUMOHHBLIM YCTPOMNCTBOM.

To ecTb, Nnepexo C 04HOW packnazkn 4YacToT Ha APYrylo, 3aHUMaeT HEKOTOPOe BPEMS, U B 3TO
BPEMSsI BO3HMKAIOT NepexofHble MOMEXN, Hanmune KoTopbix 00yCnoBneHo nepexogHbIMm
npoLeccamu B KorbLie ha3oBor aBTONOACTPONKN YacTOTbl CUHTE3aTopa YacToT.
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OTn nomexm moryT "TpaHcdopmmnpoBaTbes” B "MapasuTHLIN' curHan ynpasneHuns "Hecyllas ectb”,
YTO MOXET NPUBECTM K yXoA4y B NpepbiBaHns 6€3 hakTU4eckoro Hanmyinsa HecyLLen.

[nsa Toro 4tobbl N36aBUTLCA OT 3TOM HEMPUATHOCTU, HYXKHO "nepexaaTtb”, Moka He 3akoH4YaTCcA
nepexogHble Npouecchl B KosbLe ha3zoBon aBTONOACTPOMKM YaCTOTbl CUHTE3aTOopa 4acToT.
Takvum obpasom, peyb nget o ToM, YTO nocrie BblIbopa HanpaBneHnsa peTpaHcnaunm
(nepekntoyeHns "packnagok” 4acToT), Heob6xoaumo, Ha HEKOTOpOe BpeMms, “3akonbLueBaTb”
pabouyto Touky nporpammbl B M1 3agepxku.

To ecTb, cHayana Hy>XHO ChOpPMMPOBaTL HEKUI 3aLLUTHBIN MHTEPBAN BPpeMEHN, a TOSbKO nocrie
3TOro hopmMmpoBaTh "30HY" paspeLleHus npepbiBaHUN.

B uenax obecnevyeHnsa npuemnemon MHEPLNOHHOCTM OBHapy>XeHNs HecyLLen, "30Ha" paspeLleHms
npepbiBaHWUM TaKkKe OOMKHA UMETb HEKOTOPYIO NPOTAXKEHHOCTbL BO BPEMEHN.

CnepoBatenbHo, B 3TOM "30He" gormkHa pacnonaraTtbes 1 3agepxkn ¢ KanmbpoBaHHbIM
BpeMEHEM 3aepXKKN.

Ecnn B TeyeHue atoro BpemeHu Ha BbiBoge RBO/INT BO3HUKHET akTUBHLIN nepenap (HecyLas
€CTb), TO MPOLIECC CKAHNPOBaHMSA NPEKPATUTCS, Tak kak paboyvasi Touka nporpammbl "yrnetut" B MMM
npepbiBaHMA 1 BygeT "KpyTuTbCca” TaM B "BEYHOM KOnbLe" 40 TexX nop, Noka He "nponaget”
HecyLas.

Ecnu ato cnyuuTcs, To npon3ongeT BO3BpaT U3 NpepbiBaHus, 1 CKaHMpoBaHMe BO30OHOBUTCS.
Tenepb MOXHO COCTaBNATb BGOK - CxeMy NporpamMmbl:

BEnok-cxema {(anropuTtm) nporpaMmmel

| "LLIAMKA" nporpammbl
I

L
Moanporpamma START

MogroToEMTENEHEIE onepagyH

MNeanporpamma TRIGGER

Brifiop HanpaBNeHHA pETRAHCALMM

Jaknafka KOHCTAHT ZAWHTHOTD MHTEPEANS EPEMEHH

1
Moanporpamma PAUSE_D

DOMHEOEAHWE 23LLUMTHOM WHTEPEANA BREMEHM

38KJ'IE,EI,K8 KOHCTAHT HHTEPEANA EpeMBEHK CKAHHOOESHHA

PazpeweHne npepeieanui INT

L
Meanporpamma PAUSE

= (DD[JMHFJDBE!HHE HHTEREANE BREMEHH CEaHWMPOBaHHA

3anpet npepulganui INT

MamMEHEHHE HaNPABNEHMA PETPAHCAALMK
[

1
Maeanparparma Npepelgadun INT

CoxpaHeHWe cogepsxumoro peructpoe Wy v Status
MNopnporpamma CYCLE -

MpoBepka HANKMYKMA HECYLLER

Hecywed Het | Hecywan ecte
] .

3aknafka KOHCTAHT LMKkNA NPOESPKM HANMYMA HECYLL e

DOPMHUPOEEHHE BNEMEHH D4HOMD LMENS NPOEEPKH HANHYMA HECYLLER
|
1
Moanporpamma Endint

CBpoc dnara npepeieadua no INT

BoccTaHoENEHHWE COQep®MMOro pervcTpoe Status v WY

Bozepar w3 npepeiEaHna (retfie)

7 NPpUHUUNNanbHYyO CXemMy yCTpOVlCTBa TOXXE€ MOXXHO COCTaBUTb.
OI'IpG,EI,GJ'IFleMCFl C BblIBO4aAaMM NOPTOB.
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MopT A He 3agencTteyeM, NopT B 3agencreyem.

Bxogom BHewwHero npepbiBaHus INT aBnseTcs BoiBog RBO, cnegosatenbHo, BbiBog RBO/INT
Heob6xoaumMo HacTpouTb Ha paboTy "Ha Bxoa".

MpumMeyaHve: HUKakon apyron BbIBOA NopTa (Mtoboro) Henb3s Ha3Ha4YMTb BXOLOM BHELLHEro
npepbiBaHus INT, Tak Kak 3TOT BUA NpepbiBaHUI ">KeCTKO NpuBA3aH" MMeHHO K BbiBogy RBO.

Tak kak ynpasnsoLmim curHan "Hecyluasi ectb/HeT" noctynaet Ha BbiBog RBO/INT ¢ Bbixoaa
Kackaga C OTKPbITbIM KOMIEKTOPOM, TO HEOOXOANMO BKITHOUNTL NOATArMBaKOLLME PE3NCTOPLI NopTa
B.

B atom cnyyae, nogTtarmsatowwmi peanctop Bbisoga RBO/INT ByaeTt saBnATbCS KONNEKTOPHOWM
HarpysKkon Kkackaga C OTKPbITbIM KONIIEKTOPOM.

OKcnepuMeHTanbHO NPOBEPS0 COCTOAHME Kackada C OTKPbITbIM KOMIEKTOPOM: NPU OTCYTCTBUM
HecyLLen TPaH3NCTOP 3aKpbIT, a NPU ee HanMyYuun, OTKPbIT, YTO C Y4ETOM NOATArMBaloLLEro
peauctopa BbiBoga RBO/INT, cooTBeTCTBYET €AMHUYHOMY YPOBHIO, €CINN HECYLLEN HET, U HYNIEBOMY
YPOBHIO, ECIN OHA ECTb.

Bepem Ha 3ameTky. [pn cocTaBneHun nporpamMmmel, 3To NoTpebyeTcs.

BbIxogom ynpasneHus nepeknioyYeHmeM HanpasneHun peTpaHcnsaummn (packnagkm 4acToT) MOXHO
Ha3HaunTb NOON N3 OCTaBLUMXCA BbIBOAOB nopTa B.

MycTtb um BygeT, Hanpumep, BbiBog RB2.

OTOT BbIBOA, HY)KHO HACTpPOUTb Ha paboTy "Ha Bbixo4".

OcrtanbHaga YyacTb NPUHUMNMANbHOW CXeMbl MPaKTUYECKN Takas e, Kak y yCTponcTea
dhopmMMpoBaHNA TOHarNBLHOro Bbi3oBa ¢ YactoTton 1450 ..
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L | ' ' | +13,8v
17 ﬂ _L—I— 142em58| _| T
— RAD Ve
—{RA1 _L 5 I I Hecywed Het
100/16v 100/25v T |Heommaecn

—RA2
— RA3 RBO
* 1 RA4 RB1

oKk

UhywonogagHTe b

I
o
|Lu|m|—'- =l @ ol

4 - R B2 \\“_3 .‘\L YCTaHOBKA YacToThl
¢t L——melr RB3 (cmeria HanpaencHa
H I X1 Egg 0 - npuX, npaY
15 np j— 1 - npuY, npaX
c2 [] RR6
15
|L RB7 .
15 m!;' 4 uly X2 I—QI)—I Kopriyc
PIC16F84A
CKaHep AnA peTtpaHcnAaTopa Vertex - TOOOVXR Vertex - TODOVXR

lMoacHeHwne: B peTpaHcnaTope Vertex-7000VXR, Ans AUCTaHUMOHHOIO NepeksitoyeHnd nap 4actoT
(opHa yacToTa - NnpueMHas, apyras - nepegarowas), Ha pasbem BbiBe4eHO 4 Lenu (nepekroyeHne
nap 4acToT NPOU3BOAUTCH B UHBEPTUPOBAHHOM, BECOBOM, NapaniensHoM Koae).

Takum 06pa3om, MOXHO OCYLLIECTBUTL NepeknioveHns mexay 16-10 napamy 4acToT, HO Ham
HeobXxo4MMO NepekrTYaTbCs TOMNbKO MeXay ABYMS napamu 4acToT, crnefoBaTernbHO, Nog 310
Aeno, MOXHO 3aencTBoBaTh TOMbKO OAUH MNaaLwmni paspag (OH 1 NoakmoYeH K BbiBody RB2), a
ocTarneHble 3 paspaga sanapannenuTtb 1 'nogaTb” Ha HUX eguMHULY, TO eCTb, NOAKMIYUTL UX K 4-My
BoiBOAy PIC16F84A.

B aTom cnyyae, nepekntoveHns 6yayt npomusBoanTeCs mexagy 1-m n 2-m kaHanamu (1-n un 2-n
napamMmu 4acTor).

1-my KaHarny cooTBeTCTBYeT efuHuua Ha BbiBoge RB2, a 2-my kaHany, Homb Ha BbiBoAe RB2.

B npyvHuMnuansHon cxeme, C LEenbio YrpoLLEHWsI ee BOCMPUATUSA, S HE MOoKa3arn OfMMCaHHbIX Bbllle
coeaUHEHU (HO OHWN AOMXHbI ObITb).

lMpocTo nmenTte aTo BBMAY.

MpuHUMNnanbHy cxemy yCTPOMCTBa BOOOLLE MOXHO NpefenbHO yNpoCcTUTb, ecnu 3anutaTbes oT
uenu +5v petpaHcnaTtopa.
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B atom cny4ae, ctabunusatop Ha 142EH5 moxHo ybpaTb, HO npuaeTca "nesTb” B peTPaHCAsaTop U
JenaTtb oTBOoA OT +5v.

A Tenepb MOXHO NPUKUHYTb CTOMMOCTb 3TOr0 YCTPONCTBA (25-LUThIPbKOBbLIA PasbeM -
KOMMbIOTEPHbIN).

B 250 py6. ynoxuncs (N0 LeHamMm Ha KOMMAEKTYoLWme, KOTopble UMernv MecTo ObiTb HA MOMEHT
"BasiHNA 3TON xenessikun").

®dann TeKcTa nporpaMmbl NOA4 3TO YCTPOMCTBO Ha3dbiBaeTcA Retr_1l.asm (HaxoauTcs B nanke
" Tekcmbl npo2pamMm”).

I'Iporpamma BbIMNMAOUT TaK:

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhkhkkkkkkkkkkhkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkhkkk

; Retr_l.asm BAPMAHT C IIPEPHBAHMSAIMA
; Cxanep mnst perpancasiTtopa VERTEX-7000VXR.

; ABTop. KopaBenemumkor EBrenmii AsexcaHapoBmd I.Jlunenk gmexabps 2004 r
; E-mail: karabea@lipetsk.ru http://ik arab.narod.ru

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkkkkkkkkkkkkhkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk

; Noseossiter nepesectn VERTEX-7000VXR u mpyrme nomobHie pPeTPaHCISITOPH M3 pexmuMma
; OBHOCTOPOHHE} PeTPaHCJSLUMM B PEXMM IOBYXCTOPOHHEN peTpaHCIsuuM 6es norepu

; kadecTBa paboTH.
skkkkkkkkkkkhkhkhkkhhhkhhhhkhhhhhhhhhhhhkhhhhrhhhrhhirird kkhkkkkkkkkhkkhhhhhhhhhhhhhhhhhik

; Ucnonebsyercs mukxpokoHTposnep PIC16F84A. 4Yacrora xeapua 4000 xI'm.

kkkk * * * *kkkkkkkkkkkkkhhhhhhhhhhhiix *kkkkkkkkkkkkkhkhhhhhhhhhhiix
’

LIST p=16F84a ;. HUcnomnesyercst PIC16F84A.
__CONFIG O03FF5H :WDT Bxiouen, 6mMT BamyuTH HEe YCTaHOBJIEH

OptionR  equ 01h ; Option - Banxl
Status equ 03h ; PermcTp Status
PortB equ 06h ; Hopr B

TrisB equ 06h ; TrisB - Bauxkl
IntCon  equ 0Bh ;  Permcrp IntCon

Trigg equ 0Ch ; lepexnouaTens HaNpapBJIEHWUsSI PETPaHCISILIAM.
W_Temp equ OEh ; PermcTp coxpaneHuss comepxumoro W B
; NpepHBaHNUSIX.
Stat_ Temp equ OFh ; PermcTp coxpanenmusi cogmepxmmoro STATUS =
; NpepPHBaHNUSIX.
SecH equ 1Eh ; Crapumit 6ailT cueTuMKa BPEeMEeHM CKaHMPOBAaHMUS.
SecL equ 1Fh ; Mmajgumii 6alT CYeTuMKa BPEMeHM CKaHMPOBAHMUSI.
SecH_1 equ 1Ch ; Crapumizi 6amT CYeTYMKA BalMTHOT'O MHTEpBaja
; BpeMeHu.
SecL_1 equ 1Dh ; Mnagumi 6ailT cueTuMkKa BaWMTHOI'O MHTEpBasia
; BpeMeHMN.
SecH_2 equ 1Ah ; Crapumii 6anT cCuYeTuMKa BaJepXKy pabouel TOYKM
; NporpaMMil B IIpPEepHBaHMMU.
SecL_2 equ 1Bh ; Mnapumit 6aMT cueTuMKa BafepXKM paboueil TOUKM

; nporpaMMsl B NpPephBaHUM.

W equ 0 , PesynepTaT HanpaBUTE B aKKYMYJISTOP.
F equ 1 ; PesynpTaT HanpaBUTL B PETUCTP.



org 0 ; HauaTe BHIOJIHEHME MNPOT'PAMMEI C HYJIEBOI'O

goto START ; agmpeca PC.

org 4 ; HasnaueHme BexTOpa npepmBaHus ( HaBHAYAETCS,
; ecyiy B NpOTpPaMMe MCHOJILBYKITCSI INPEpPHBAHUSI).

; O6seM mporpammsl 63 cJoBa B NaMsiTyM OPOT'PaMM.
skkkkkkkkkhkkhkkhkkhkkhkkhkkhkkhhkhkhhhhkhkhhhhkhhhhhkhhhhhkhkkhikx *kkkkkkkkkkkkkhkkkhkkhkkhkkkhkhkhkkkhkkkhkk
L

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhkhkkkkhkkkkkkhkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk
1

; HAYAJIO IIPEPLHIBAHUA

; CoxpaHeHme cognepxmumoro permcrpor STATUS mW B 03V.

INT movwf ~ W_Temp ; CxommpoBaTk cogepxmMoe permcrtpa W
; B perumcTp W_Temp.
movf Status,W ; CxonmpoBaTh comepxmMoe permcTpa Status
; B peructp W.
movwf  Stat_Temp ; CxommpoBaTk cogepxmMoe permcrtpa W

; B permcTp Stat Temp.

; [lpoeepka Hanmmumusi Hecywel ( ONPoOC KJIAaBMATYPH).

CYCLE btfsc  PortB,0 ; [lpoBepka COCTOsIHMSI HyJeBOT'O 6uTa

; peructTpa PortB.
goto Endint ; Ecim on=1( Hecymeml HeT), TO YXO&

; B Il BHXOIa M3 NpPEepHBAaHMUS.
; Ecimn on =0 ( Hecymas ecTs), TO mporpamMa
; UCIIOJIHSIETCSI pJalee.

; cI’OPM?I'/IPOBB.I-H’/Ie BpeMeHM OJAHOI'O LIMKJIa 3anepXKu paﬁoqer}i TOYKM INPOIpPaMMil B IIPEPREAHUN

moviw  .250 ; Baknagka xoHcTaHTH .250 B permcTp W.

movwf  SecH_2 ; Kommpomaume .250 wus permcrpa W
; B perucTp SecH 2.

movlw 120 ; Bakmapgkxa xoncranTi . 120 B permcrp W.

movwf  SeclL_2 ; Komnmporamme .120 wus permcrpa W
; B permucTp SeclL_2.

PAUSE_2 clrwdt ; Cepoc WDT.

decfsz SecL_2,F ; IexpeMeHT COIepXMMOI'O MJIAIUETro paspsna
: cueTumka SeclL_2.

goto PAUSE_2 ; Ecnm pesyneTaT mexkpeMmeHTa He =0, TO nepexon
; B I PAUSE_2.

incfsz  SecH_2,F ; Ecnm pesyneTaT mexkpemenTa =0, TO MHKpeMeHT
; cTapmero paspsiga cueTumka SecH 2.

goto PAUSE_2 ; Eciu pesynbrar mHrkpemeHra He=0, TO mepexog
; B I PAUSE_2.

goto CYCLE ; Ecnm pesyneTaT mHkpeMmeHTa =0, TO mepexon Ha

; Cllegyommi UMKII BalepxXKM pabouer TOYKM
; IpoTrpaMMsl B I[NpPEepPHBaHUN.

; BoccraHomBynenme cogpepxumoro permctpoB STATUS mW c nocnepymommM BEHXOZOM
; W3 NpepHBaHNs.

Endint  bcf IntCon,1 ; C6poc ¢nara npepsBanust o INT.

movf Stat_Temp,W ; CxommMpoBaThk coiepxmuMoe permcTpa Stat Temp
; B peructp W.
movwf  Status ; CkommpoBaTek comepxmMoe permcTpa W
; B permucTp Status.
swapf W_Temp,F ; IloMeHATE MecTaMM CTapWMil ¥ MIANUMMA [OJYO6anTs

; perucrpa W_Temp c coxpaHeHueM pesynabTaTa
; ornepauumy B HEM Xe.

swapf W_Temp,W ; IoMeHsaATE MecTaMM CTapmWMi ¥ MIANUNI [OJYOGanTs
; perucrpa W_Temp c coxparHeHmeM pesynbTaTa
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; onepamum B permucrpe W.
retfie ; BosBpaT M5 npeprBaHMs 1O CTEKY.
shkkkkkkkkkkkkkkkkkkkkkkkkkkhhhhhhhhhkhkhkkkkkkkkkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
;

; KOHEL] IIPEPHBAHNA

shkkkkkkkkkkkkkkkkkkkkhkhkhkhhhhhhhhhhhrhkrkkkkkkkkikk kkkkkkkhhkhhhkhkhhkhkkkkkkkkkkkkkk
’

rkkkkkkkkkkkkkkkhkkkhkkkhkkkhkkkkkkhkkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk
1

; CKAHMPOBAHUE

shkkkkkkkkkkkkkkkkkkkkhkhkhhhhhhhhhhhhrhkrkkrkkkkkkikk kkkkkkkhhkhhhhkhhkhkkkkkkkkkkkkkk
’

; INoATOTOBMUTENBHEE Olepaluu.

START clrf IntCon ; BanpeTUTE BCE NPEPHBaHUS.

clrwdt ; C6pocure cropoxepoyu Tarnmep WDT.

bsf Status,RPO . YcraHOBMTE 6amk 1.

moviw A ; RBO paBoraer Ha BXOS,

movwf TrisB . ocTalbHEIE - Ha BHXO.X.

moviw .0 ; BKIOUMTE NOATSAIMBAaKIME PeBMUCTOPH nopra B.
movwf OptionR ; Ha Bxogme INT npepsBaumst- no BagHeMy QpPOHTY.
bcf Status,RPO . YcraHoBuMTE 6amk 0.

; BrIBOp HampaBJIeHMUST PeTPaHCIHSILIVN.

TRIGGER btfsc  Trigg,0 ; [lpoBepka BHauYeHMs HyJeBOT'O 6uTa
; perucTpa Trigg.
goto Metkal48 ; Ecim »To BHauenme =1, TO mnepexon

: Ha MeTky Metkal4s.
; Ecnu sTo BHauenue =0, To nporpamma
; UCHOJIHSIETCS Hajee.

moviw  .251 ; Bakmnagka xorcranTs .251 (1111 1011)
; B peructp W.
movwf  PortB ; Kommpomaume .251 wus permcrpa W

; B peructp PortB ( Bm6op mpsiMoro HanpaeneHust
; perpancasiuym. IIPM-X, NPH-Y).
goto Metka_1 ; BesycnoBHmm nepexon Ha Merky Metka 1.

Metkal48 moviw  .255 ; Baknagka xorcranTs .255 (1111 1111)
; B peructp W.
movwf  PortB ; Kommpomaume .255 wus permcrpa W

; B peructp PortB ( BmBop obBpaTHOro HamnpasjeHUS
; perpancasumm. [IPM-Y, NOPA-X).

; ®OPMMPOBAHME BaNMUTHOTO MHTEPBAajla BpeMeHM ( OKMAAHME OKOHUAHUSI IePeXOIHBIX
; NpOLEeCCOB, BOBHMKAKIMX OIPM CMEHE HAaNpAaBJIEHU PEeTPAaHCISINUM) PaBHOIO,
; npuMmepHo, 60 mMc.

Metka_1 moviw  .197 ; Baknagka B permcTp W xomcramnTs .197

movwf  SecH_1 ; Kommpomanme koHcTaHTH .l97 wus perucrpa W
; B perucTp SecH_1.

moviw 121 ; Baknagxa B perucrp W koHcranTs .121

movwf  SecL_1 ; Kommpomaume koHcranTw .l21l wus permcrpa W
; B permucTp Secl_1.

PAUSE_D clrwdt ; C6poc WDT.

decfsz  SecL_1,F ; JleKpeMeHT COIepXMMOT'O MIAfWero paspsna
; cuerumka SeclL_1.

goto PAUSE_D ; Ecim pesyneTaT gekpeMeHTa He =0,
; To mepexox B I PAUSE_D.

incfsz  SecH_1,F ; Ecyu pesynbrar nexpemenHTra =0, TO MHKpPEMeHT
; crapwero paspsiga cuerumka SecH_1.

goto PAUSE_D ; Ecyu pesynbraT mHkpemeHTa He=0,

; To mepexox B I PAUSE_D.
; Ecnu pesyneTaTr mHkpeMeHTa =0, TO nporpaMma
; MUCHOJIHAETCH Hanee.

moviw  .245 ; Baxmagxa koHcTaHTH .245 B permcTp W.
movwf  SecH ; Kommpomaume .245 wus permcrpa W



movlw .255’ ;
movwf SecL ;

1

; Paspemenme npepseaumiz INT.

movlw 144 ;
movwf IntCon ;

1

2 (

iDAUSE clrwdt ;
decfsz  SecL,F ;

goto PAUSE ;
incfsz SecH:F ;

goto  PAUSE :

; VBMeHeHMe HaNpaBJIEHUST PETPaHCISLIAM.

clrf IntCon ;
incf Trigg,F ;
goto START ;
skkkkkkkkhhkkkhhkkhhhkkhhhkhhhkhhhkhhhhhkrhhhkrhhhkriirkx
end ;

B perucTp SecH.

Baknagxa xoHcTanTH .255 B permcTtp W
Konuporaumne .255 wus permcrpa W

B perucTp SecL.

Baknagxa koHcTauts .l44 B perucrp W
Komnmporaune .144 (1001 0000) ns permucrpa W
B permcTp IntCon

paspeumenue npepmBanni no exoxny INT).

Cépoc WDT.

JeKpeMeHT COOepXMMOT'O MIAJWero paspsina
cueTunka Secl.

Ecnu pesynbTaT gekpemeHTa He=0

To nepexon B I PAUSE.

Ecnu pesyneraTr gekpemeHTa =0, TO MHKpEeMeHT
CTapmero paspsfa cueTumka SecH.

Ecnu pesynesTaT mHxpeMmeHTa He=0

To nepexon B I PAUSE.

Ecnu pesynbTaT mMHKkpeMeHTa =0,

TO HporpaMMa MCIOJIHSIETCSI Jajiee

Banper BCex npephBaHMIL.

YBenuuenme Ha 1l ( MHKPEMEHT) COREPXUMOI'O

epeKJJYaTellss HaNpaBJIeHMsI PEeTPaHCISILUN.

llepexon Ha HOBHM LMKJ CKAaHUPOBAHMSI.
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

KoHen, mporpaMMEsl.

CospanTe npoekT ¢ Ha3BaHWeM Retr_1, 3arpyaute B Hero ¢ann Retr_1.asm, npoaccembnupynte
TeKCT nporpamMmbl U ybeamTecb B OTCYTCTBMU OLLINMOOK.

O6pawato Balwwe BHMMaHMe Ha TO, Y4TO NMPU UCNONb30BaHUM NpepbIiBaHUA, AMPEKTUBA Ha3HAYeHUs
BEKTOpa npepbiBaHnin org 4 (3Ty ANPEKTUBY MPOCTO HYXKHO NPUHATH Kak AaHHOCTb) AOMKHa
HaxoauTbCs, B "LWanke" nporpamMmel, cpasy e 3a komaHaomn goto START .

To ecTb, Nnocrie BO3HMKHOBEHUS dhakTa npepbiBaHns, paboyvas Touka nporpammMbl aBTOMaTUYECKM
"ynetnt" B a4enky PC c agpecom 04h (310 onpegeneHo paspabotunkamm NNKos).

OtkponTe okHo ROM u y6eautech B 3TOM.

Ecnu nocne gupektusbl org 4, HeT koMaHAbl nepexoda B NN npepbiBaHus, To paboyas YyacTb
nporpamMmbl fOMmKHa HaumMHaTbes ¢ NI npepbiBaHus, a "OCHOBHOE Teno" NnporpamMMbl OIMKHO ObITbh
pacnonoXeHo cpaasy e nocrne komaHabl retfie .

Ecnn MM npepbiBaHns "BpesaHa” B "OCHOBHOE Teno" nporpaMmsbl (pacnonaraetcs, Hanpuvep, B
cepeauHe TekcTa NporpaMMbl. YCMOBHO), TO Takon nepexo A0rmkKeH ObiTb.

To ecTb, B fsvenke PC ¢ agpecom 04h, gomkHa HaxoAUTbLCA

- nubo nepBas komaHaa MM npepbiBaHus,

- nn6o komaHpa nepexopa B NN npepbiBaHUA.

B naHHOM crniyvae, peyb nonaeT o NepBOM BapuaHTe.
Bonpockl moxeT Takke Bbi3Batb W NI INT.

Bonpoc: "B TekcTe nporpaMmmbl, KOMaHg nepexogos, B a1y NI (unu Ha 3Ty MeTKy), HET (OHU U He
HY>KHbI, TaK Kak nepexod nponcxoamnT No BEKTOPY NpepbiBaHuin, KOTOpoMy "no 6apabaHy" Bce

HassaHus). [1na 4ero Hy>XHO 3TO Ha3BaHue"?
OtBeT: anga ygobcTea OTCNEXUBaAHUA U OTNAAKK.
MosicHeHwe.

B xone paboT no oTcnexvBaHuio 1 oTrnagke nporpaMmmel, C NepexonomM B "OCHOBHOe Terno"
nporpammebl, npobrnem He BO3HMKaET: cOpackiBaeM NporpaMmMy Ha Hayarno, Haxumaem F7 n

nornagaem Ha nepsyto komaHgy MMM START.

A Kak nonacTb Ha nepsyto komaHay MMM npepbiBaHWUA?

Bes "ynoBok" 3gecb He 0BONTUCD.
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Camas npoctas 13 Hux: ansa obecneveHns nepexoga Ha nepsyto komaHay NI npepbiBaHus (To
ecTb, B [ npepbiBaHWs), Ha 3TOM KOMaHAe BbiCTaBNsAeTcs MeTka (B Hawewm criyqae INT).

A MOXHO cKasaTb 1 TO, 4YTO noAnporpaMmmMme rnpucesavBaeTcs HasBaHue.

MoxHo 1 Tak, 1 3gak. Ha cmbicn He BnusierT.

B "wanky" nporpammel, cpasy xe nocrie komaHabl goto START , "BpesaeTcs” komaHaa goto INT

(B TEKCTE NPOrpaMmbl €e HeT, HO NPU OTCNEXUBaHUN N OTNaaKe NPOrpaMMbl €€ HYXXHO BCTaBUTD).
A Tenepb BCe 04EHb MPOCTO: €CNY CTaBMM TOYKY C 3anATon (6rokvpyem KoMaHay) nepea KomaHaon
goto INT (nepen komangon goto START TO4YKM C 3anATOM HET), TO NonagaemM Ha rnepByto KOMaHay
MM START, a ecrniv cHUMaeM TOYKY C 3anATon ¢ KomaHabl goto INT 1 cTaBum TOYKY C 3anAToun
nepen komaHgoun goto START , To nonagaem Ha Hadvarno [l npepbiBaHKS.

BoT 4nga aToro u HyxxHa MmeTka ¢ HasBaHuem INT (unu ¢ gpyrum HasBaHUEM).

B TekcT nporpammel, 1 €e BBeN A5 TOro 4tobbl 0603Ha4nTEL Havano MMM npepbiBaHUS.

KomaHgy goto INT moxeTe npsamMo cendac "Bpesatb” B "Lanky" nporpammbl, TONbKO 3abrokupymTte
ee TOYKOW C 3ansaTon.

B panbHenwem, Npu oTCnexmBaHuy 1 otnagke, oHa notpebyetcs.

Mepea "npolumBKon”, TO €CTb, NOCNE TOro, Kak NporpaMmma NosIHOCTLIO oTpaboTaHa, aTy MeTKy (a
Takke 1 koMmaHgy goto INT ), n3 Tekcta nporpaMmmbl MOXHO yOanuThb.

OTO HUKaK He NoBnusieT Ha paboTy yCTpoucTBa.

Pa3bupaem TeKcT nporpamMmbl

OT1y "pasbopky" A Gyay NpoBOAUTbL HE Tak AeTarbHO, Kak paHee.

C y4eToM TOro, 4To nNpeablayLias nHpopmauma Bamu ycsoeHa.

MprHLUMN "KOHCTPYKLMK LWanKu" NnporpamMmmMbl — cTaHAAPTHBIN.

MoBTOpATLCA He 6yay. OCTaHOBMIOCL TONBLKO HA OCOBEHHOCTSX.

Tpu napbl perncTpoB C Ha3BaHNEM Sec... - ANeMeHTbl Tpex ABYXPa3psaHbIX CHETHYMKOB.
Pernctpbl co ctaHgapTHbIMKU (peKOMEHOOBaHO paspaboTymkamm) HassaHuamu W_Temp u
Stat_Temp, 370 perncTpbl onepaTMBHON NamsaTH, UCNONb3YOLINECH ONSA COXPaHEHUS COAEpPXUMOro
peructpoB W u Status , B uHTepBane BpemeHun ucnonHeHus Ml npepbiBaHuS.

Ha pernctpe c HasBaHuem Trigg "cobpaH" Tpurrep co cHeTHbIM BXOOOM.

Tak kak Mcnonb3ylTca KOMaHabl, pe3ynbTaT UCMNONTHEHNST KOTOPbIX HEO6XOAUMO COXPaHUTb B
pernctpe W, 1o B " OnpedeneHuu mecma pasmMeuw,eHuUsi pesysibmamoe onepayuu’”,
JononHuTeneHo "nponuncaH” pernctp W.

B cooTBETCTBMM CO CKasaHHbIM Bbille, B KOHLIE "Llankn” nporpaMmel, pacnosiaraeTcs ANpeKkTMBa
org 4.

BbinonHeHWe nporpamMmMbl HaYMHaETCA ¢ 3anpeTa Bcex npepbiBaHun (clrf IntCon ).

KomaHgy cbpoca WDT (B nporpamme oH 3agenctsoBaH. CM. 6GUTbI KOHGUrypaumm) MoXKHO
BCTaBUTb B Nt0G0e MEeCTO NoAroTOBUTENBbHbIX OnepaLmn.

MpuynHa Takon "gemokpaTmMm'” 3aknoyaeTcsa B TOM, YTO MHTepBarn BpemeHu cpabatbiBaHma WDT
3HayuTerneH, 1 OH C 3arnacom "nepekpbiBaeT" MHTepBan BpeMeHU UCNOMHEHUS KoMaHa
noaroToBUTENbLHbLIX onepaunin (M He TOMNbKO UX).

Ecnu nocnegyowme komaHael clrwdt obecneumBatoT nepesanyck RC-ogHoBnbpartopa
CTOPOXEBOro TaMepa 40 OKOHYaHUs (POPMUPOBaHUS ero UMMynbca, To komaHaa clrwdt |
pacrnonoXeHHasa B Hayarne UCMOMHEHNS NporpaMmmel, B MPpUHUMMNE, HE HYXXHA, HO "MyCTb Xuset"
("kawy macnom He ucnopTuLb").

Hanee, Takke Kak n B nporpaMmme cus, "HacTpamBarloTcs" HanpaBneHns paboTbl BbIBOAOB nopTa B:
RBO/INT - "Ha Bxog", ocTanbHble (B TOM YNCIEe U MHTEpPECYOLWUIN Hac BbiBog RB2) - "Ha Bbixoa"
(00000001).

MogTarmeatoime pesncTopsbl nopTa B BKNOYEHDI.

CobCcTBEHHO roBOPS, HYXXHO MOAKIHOYNUTL TOMNBKO OAWH NOATAMBAOLLNA PE3NCTOP.

K BoiBOogy RBO/INT.

Ho Tak kak OHM MOryT ObITb BKMOYEHbI UM OTKIOYEHbI TOSbKO "ONTOM",3Ha4YMT NoAKMYaemM ux Bce
B atom xe pernctpe OptionR , 6-11 6uT (BbIGOP akTMBHOIO hpoHTa nNpepbiBaHnsA INT)
yCTaHaBNMBaeTCs B HOSb.

To ecTb, B COOTBETCTBUM C 3aAyMaHHbIM (CM. 3afaHune Ha pa3paboTKy), npepbiBaHve Oyaet
ocyLlecTBnAaTbLCA No nepenagy ot 1 k O.

Bce octanbHble 6uThl pernctpa OptionR , Kpome 6-ro n 7-ro, Hac He NHTEPECYIOT.

B HMUX MOXXHO BbICTaBUTb JIOGON YPOBEHD.

[ns ynobeTea, "npuBsbkemcs” K HyneBbIM YPOBHAM 6-ro n 7-ro 6utos.
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Moatomy, BO Bcex Bbutax pernctpa OptionR , BbICTaBnsieM Hyrnu, YTO COOTBETCTBYET YNCIIOBOMY

3Ha4veHumto 6anta = 0.

CmoTpum B Bnok-cxemy nporpammbl.

Tenepb HYXXHO ONPOCUTL COCTOSIHME NMepekryaTens HanpasneHnin peTpaHcnaumMm Tuna "Tpurrep

CO CYETHbIM BXO40M".

Cospgaem atoT Tpurrep (Mnun nepekntovartesns. Komy kak HpaBuTcs).

Mpouecc koHCTpynpoBaHust NO4OBGHOro pofda yCTponUCTB (Bcero-HaBcero 2 coctosiHust: 0 unn 1)

BbIFNAOUT TaK.

Moa aTo geno, HasHavaeTcs ("nponncbiBaeTca”) permctp obLero HasHayYeHus.

B Hawewm cnyyae, aTo permctp Trigg (cm. "wanky" nporpammbl). MoXXHO Ha3BaTb U NO-4PYyromy.

Bce perncTpbl obLero HasHa4yeHus SBNATCA 8-OUTHBIMM.

MoaTomy, AnanasoH Ymcen, KOTopbi OHU CNOocobHbI 0TO6pasnTb: oT .0 oo .255.

B paHHoMm cniyyae, Takoe 60nbLIOe KONMYECTBO COCTOSIHUIM HAM HU K YeMy, BeAb HY>KHO TONbKO ABa

N3 HUX.

Kakve nmeHHo?

JTio6or 13 8-mn ABOMYHBIX PA3pPSA0B MOXET HAaX0AMTbCA B OOHOM U3 ABYX cocTosiHun (0 unu 1), Ho

YyalLe BCero 3T CocTosAHMsA ByayT MeHSTLCA (B pe3ynbTaTe MHKPEMEHTA U AEKpEMEHTA) B

Mnaglwem, ABOMYHOM paspsje.

To ecTb, B 3TOM criyyae, oHu ByayT MEHATLCS NOCe KaxXaoro MHKpeMeHTa Unu eKpeMeHTa, a He

"yepes pas" 1 bonee.

MNocnepoBaTenbHO MHKPEMEHTUPYSA MW OEKPEMEHTUPYSA coaepXumoe peructpa Trigg , 3HadeHve

6uTa ero mnagwero paspsaga 6yget meHaTecs ¢ 0 Ha 1 nnmn HaobopoT.

Bot Bam n Tpurrep co cH4eTHbIM BXOAO0M.

Mpwn aTOM, 3Ha4YeHNA BUTOB OCTaBLUMXCSA 7-MWN pa3psgoB Hac He uHTepecytoT. Boobue.

Takum 06pa3om, oNpoc COCTOAHUS perncTpa Trigg MOXHO NPOM3BOAUTL "MO NPUHLMMY

YeTHOCTM/HEYETHOCTU": ecnn B HeM YeTHoe vncno (6ut Ne0=0), To nporpamma MUCnonHAeTca no

OAHOMY cLeHapuio, a ecnn HedeTHoe (6MT Ne0=1), To nporpamma UCNOSHAETCS No gpYyromy

cueHapuio.

MpUMeHUTENBLHO K HaweMmy cry4vato, 3T0 03Ha4aeT TO, YTO NMPU paBeHCTBE HyneBoro buTa perncrpa

Trigg Hynto, peTpaHcnsaumsa 6yaeTt nponcxoauTb B OQHY CTOPOHY, a NpU ero paBeHCTBe eavHuue, B

OPYryto CTOPOHY.

Pasbupaem NN TRIGGER.

MNepBasi ee KOMaHaa NpoBepsieT cCocToAHME HyneBoro 6uta pernctpa Trigg (btfsc Trigg,0 ).

btfsc - komaHaa BeTBNEHMs, cnegoBaTenbHO, UMEHTCS 2 CUueHapus ganbHenwen paboTbl

nporpamMmbi.

1. B cny4ae ncnosnHeHus ogHoro cueHapus, B peructp PortB 3anunceiBaeTcd KOHCTaHTa .251
(11111011), To ecTb, Ha BbIBOAe RB2 yctaHaBnmBaeTtcd O (04HO HanpasieHMe peTpaHcnaumnn).

2. B cnyyae vcnonHeHua gpyroro cueHapud, B pernctp PortB 3anucbiBaeTcsa KOHCTaHTa .255
(11111111), TO ecTb, Ha BbiBOAe RB2 ycTaHaBnveaeTca 1 (opyroe HanpasneHve peTpaHcnaunm)

OTO CBSI3aHO CO CneundmrKon ynpaBneHNsa KOHKPETHBIM TUMOM peTpaHcnaTopa.

Tak kak Ha "NMHENHOM y4yacTKe" nporpamMmmbl (2 Mbl cenvac Kak pa3 ¢ Takum n pabotaem) paboyas

TOYKa NporpamMmbl ABUXKETCS TOMbKO CBEPXY BHU3 (MO TEKCTY Nporpammbl) U nocrieqoBaTenbHON

3anuncu obenx KOHCTaHT B pernctp PortB gonyctntb HENb3A (AormkHa 3anncaTtbes NMbo ogHa, Nubo

apyras), To ons Toro 4tobbl 3T0 ob6ecneunTb, HeobxoaMMo KomaHgy moviw .255 noMeTUTb MEeTKON

(Metkal48), n B 04HOM 13 4BYX Cry4aeB, OCYLLECTBUTb 6€3yCrnoBHLIN NepPeEXos Ha 3Ty METKY.

Mpwn Takom "KOHCTPYKLMKN" NPOBEPKM, HA KOMaHZy moviw .255 | HUKaknm nHbiM 06pa3om, KpoMe Kak

C Ucnonb3oBaHMeM KOMaHObl nepexoaa, nepenTu Henb3s.

Kpome Toro, Heo6xoaumo, 4Tobbl Nocne NCnofnHeHms Nboro 13 aTnx cueHapmes, paboyasa Touka

nporpamMmbl nonana Ha ogHy 1 Ty e KOMaHAy NpOoAOIHKEeHUs NporpaMMbl: B HaLleM cryvyae aTo

KkomaHga moviw .197 .

OTO MOXHO YCNOBHO Ha3BaTb "pPa3BETBMIEHNEM Ha CLEHapuK, C NOCNEAYLWMM UX CIIMAHUEM".

Ob6ga3aTtenbHO 0bpaTnTe Ha 3TO BHUMaAHWE, Tak Kak B AanbHenwem, B xoge "Bbesqa B

BblpaBHWBaHWe cueHapues", 3TO NPUroguTCcs.

Ecnn nocne ncnonHeHns koMaHg 3anncu KoOHCTaHTbl .255, B peructp PortB , paboyas Touka

nporpamMmel, "ectecTBeHHbIM 06pa3om nonagaet" Ha Komangy moviw .197 , To nocne NCNonNHeHns

KOMaHZ 3anucu KOHCTaHTbl .251, B pernctp PortB , oHa MoxeT "nonactb” Ha komaHay moviw .197

TONbLKO NOCHe Toro, Kak NPoM3oNaeT 3anncb KOHCTaHThI .255, B pernctp PortB .

OTOro 4ONyCTUTb HEMb34.
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Kakow cmbicn 3anuceiBatbh .251, eCnu B KOHEYHOM UTOre, BCE paBHO 3anuwetcd .255 ?

3HaunT, ecnu B perncTp PortB, 3anucbiBaeTcsa KOHCTaHTa .251, To nocneayroLmne KoMaHabl 3anumciu,
B HEro, KOHCTaHTbI .255, HYyXHO 060NTK ("NepenpbIrHyTL" Yepes HMX).

To ecTb, HYXXHO NOMETUTb koMaHay moviw .197 ewe ogHon meTkon (Metka_1), n nocne
WCMNOMHEHNS KOMaHA 3anucy KOHCTaHThbl .251, B peructp PortB , HyXXHO Ha Hee nepenTu (goto
Metka_1).

lMocmoTpuTe, Kak 3To caenaHo B nporpamme Retr 1.

Mocne Toro, Kak HanpaeneHne peTpaHcnauumn BeidpaHo (NPON3OLLISIO NepekoveHme "packnagok”
4acToT), HeobxoANMOo cHOPMUPOBaTL 3aLUUTHBIN UHTEPBAN BPEMEHU NPOAOIIKUTENBHOCTbIO
npumepHo 50 ... 150 mc. (4TO 3TO Takoe > CM.Bbille).

Ons Vertex-7000VXR, xBatut n 60 mc.

Ha a1y undpy s 1 6yay opMeHTMpoBaTbCA Npu oTnagke nporpammel.

Takum obpasom, peyb naet o 6aHanbHon (6e3 "BbikpyTacos") M1 3agepXkKu.

CnepoBarternbHoO, NpeasapuTeribHO (TO eCTb, 40 Havana ee UCMONHEHWS), HY)KHO 3anucaTb, B
3aeNCTBOBaHHbIEe Nog Hee pernucTpbl obuiero HasHadveHus (Secl_1 n SecH_1) cooTBeTcTBYyOLME
KOHCTaHTBbI.

KanubpoBaHHy0 3agepkKy BENMYMHOM nopsigka 60 MC. MOXXHO CCHOPMUPOBATL U O4HUM Pa3psaoM
cYeTymMKa, HO C TOYKM 3PEHUS YHMBEPCANbHOCTM YCTPONCTBA (OHO MOXET ObiTb MOAKITHYEHO U K
annapaTtype ¢ 60nbLlen NHEPLUNOHHOCTLIO CMHTE3aTopa YacToT), Ny4dlle caenaTtb ero
OBYXpaspsaHbIM.

[nsa pasHoobpasus, B 0byyarowmx uenax, Mnaallnin paspsag cHeTymka s caenaro BbluMTaoLwmMm, a
cTapLmm paspag - CyMMUPYIOLLUM.

CobcTBEHHO roBops, 4ob6aBUTb YTO-TO K TOMY, YTO ObIfo ckasaHo paHee (npu "pasbopkax” ¢
ABYXpaspsaHbIM, BblYUTAKOLWUM cHETYMKOM. [porpamma cus ), Heyero, 3a UCKNIYeHnemM
HaNoOMMHaHMS O TOM, YTO B paspsiae CYMMMPYIOLLIErO cUHeTYMKa, HanpasreHne "npubnmkeHnsa” K
HYM0 NPOTUBOMOSIOXHO HaNpaBneHno "MPUBAKEHN" K HYNio, B paspsiae BblYMTAIOLWEro cHeTymKa.
Ecnn, Hanpymep, HY>XHO YBENNUUTL BPEMS 3a0ePKKK, TO YNCIIOBOE 3HAYEHNE KOHCTAHThI
BblYMTalOLLEro paspsga cHeTynka HeobxoauMo YBENUYUTb, @ YNCITOBOE 3HAYEHME KOHCTaHTbI
CYMMUpYHOLLEro paspsga cdeTynka HeobxogmMmMo YMEHbLUNTD.

UTo KacaeTcst KOHKPETHbIX, YNCNOBbIX 3HAYEHUI KOHCTAHT, TO OHM Nogo6paHbl U3 pacdeTa
hopMMpPOBaHNA 3aLLUUTHOrO MHTEPBAsia BpeMeHW BENMYNHOW, NpUMepHOo, 60 Mmc.

MonpobynTe, onst TPEHMPOBKM, "rpybo" paccumTaTb YNCIOBbIE 3HAYEHMS KOHCTAHT, AN 3aMTHOro
WHTepBana BpemeHu = 60 Mc. (C y4eTOM "KOHCTPYKUMM" CHETYMKA), U CPaBHUTE pe3ynbTaT 3TOro
pacyeTa c TeM, 4YTO "MMeeTCs B Hannduun'.

B utore, Bbl 4OMKHBI MOMYYUTb YACIIOBbBIE 3HAYEHUS KOHCTAHT, 6rn3kue K TeM, KoTopble yKasaHbl B
TEKCTe rnporpaMmmel.

Tenepb, B COOTBETCTBMU C BNOK-CXEMOWN NporpaMmmMbl, He06xoaMMo chopMMpoBaTb MHTEPBan
BPEMEHU CKaHMPOBaHUA.

B npuHumMne, 3To AenaeTcs TOYHO Tak Xe, Kak 1 B criydae (oopMUpoBaHUS 3aLMTHOINo UHTepBana
BpEMEHU.

C uenbto HegonyLeHMs "4epenHo-Mo3roBoro 6apaaka'”, B CHETYMKE UHTEpPBana BpeMeHM
CKaHMPOBaHWS, S 3agencTBoBan oTAeNbHYIO Napy perncTpoB o6Lero HasHa4YeHUs, ¢ HasBaHUSMU
SecH n SeclL.

Takum obpas3om, B "OCHOBHOM Tene" NporpaMmmsbl, C KOTOPbIM Mbl cervac paboTaem,
3aeNCTBOBaHbI ABE Napbl PErMcTpoB 06LLEro Ha3HaAYEeHNUS:

- npu hopMupoBaHnn 3alLIMTHOrO nHTepBarna sBpemeHu: SecH_1 n SecL_1,

- nNpu dopMMPOBaHNN MHTEPBAaNa BpeMeHU ckaHnpoBaHus: SecH n Secl.

A Tenepb NOCMOTPUM Ha cogepkumoe pernctpoB SecH 1 n SecL_1, HAa MOMEHT Ha4ana
hbopMMpPOBaHUA UHTepBanNa BpeMEHU CKaHMPOBaHUA.

O6a oHM oumLLEeHbI (B HMX 3anucaHbl HYNK), K ganee, nNo Xo4y UCNOfHEHNSA NporpaMmbl (B TOM
yucne n B NN npepbiBaHUSA), OHWU HE UCMONb3YIOTCS.

BbIBOA: MX MOXHO MCMONb30BaTh NOBTOPHO. Npu dhopMupoBaHnn MHTEpPBana BpeMeHun
CKaHMpOBaHMS.

To ecTb, MOXHO 06onTnch 6e3 pernctpos SecH n Secl, 3amMeHUB nx, COOTBETCTBEHHO, Ha SecH 1
nSeclL 1.

BepHo Takke n obpatHoe yTBEPXKAEHNE: MOXHO OCTaBUTb TONbkO SecH n Secl, a SecH_1 n
SecL_1 ybpatb ("Bbl4EpPKHYTL" 13 "Wank1" nporpammeil).

B naHHoOM crniyyae, B npegenax ogHoro nosiHoro LMknia nporpaMmmbl, paboTa 3Ton napbl PErmcTpos,
OyaeT BbIrMsAeTb Tak: Nocne 3anucu, B HUX, KOHCTaHT 3alMTHOrO MHTepBana BpemMeHu (B Havyane
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HPOpPMMPOBAHUS 3TOr0 MHTEPBAra) U OYUCTKN 3TUX PErNCTPOB (B KOHLIE (POPMUPOBAHNSA 3TOMO
WHTepBana), B HUX cHoBa ByayT 3anucaHbl KOHCTaHTbI, HO TONBKO He 3aUTHOro MHTepBana
BpPEMEHMU, a MHTepBarna BpeMeHU CKaHUPOBaHUSA, Nocrie Yero, B KOHLe hopMNpoBaHUsS UHTepBarna
BpPEMEHU CKaHUPOBaHWUSA, 3TU PErMcTpPbl CHOBA OYUCTATCS.

W 3TO 4OMKHO BbITb NOHATHLIM, TaK Kak NporpaMma UCMorHSAeTca nocnegosaTternbHO (cpasy ABe
3a4epXxKn opMmMpoBaTbCA HE MOTYT).

C y4yeToM Cka3aHHOro, KOHEYHO e, B TEKCT NporpaMmbl (€Cnv 3Ty nporpammy npegnonaraercs
NCNoNb30BaTb He Kak y4ebHY) MOXXHO BHECTU U3MEHEHWUS], HO C TOYKMN 3peHuns obecneyeHns
MUHMManNbHOWM NyTaHUUbI, Npy "Bbesge"” B nporpamMmmy, 8 nocumtan uenecoobpasHeiMm "pacnucatb”
WMEHHO 3TOT (4 perucrTpa BMecTo 2-X) He O4EeHb-TO U paLMOHanbHbIA BapuaHT ee NoCTPoeHus.
MpakTnyecknii BbIBOA, U3 3TUX PACCY>KOEHUI, Crieayownin: ecsiu 8 npospaMme 3adelticmeoeaHbl
OOHOMUIHbIE CHeMYUKU, MO 80 MHO2UX CJ/ly4YasiX, 8 HUX MOXXHO UCMOJ/Ib308amb OOHY U my
)Ke epynny peaucmpos obuwje20 Ha3Ha4yeHusl.

3aberas Bnepen, pacckaxy nNpo cnyvaw, korga ogHy v Ty e rpynny permctpoB obLero HasHavyeHus
Herb3sa UCNoMb30BaTh B ABYX CHETUYMKAX.

B IMIN npepbiBaHNA MEETCS, aHaNorMyHbIN ONMCaHHbLIM Bbille, ABYXPa3psaLaHbIA CHETYUK Ha
pernctpax SecH_2 n SecL_2.

Mapbl pernctpoB SecH_2, SecL_2 n SecH_1, Sec_L1 MOXHO 06beanHUTL B OOHY Nnapy, TakK kak Ha
MOMEHT Hayarna paboTbl OQHOro CHETYMKA, COAEPKUMOE OPYroro CHETYMKa OYULLEHO (HEe 3HaYNMO).
A BOT pernctpbl SecH_2, Sec_L2 n SecH, SecL o6beguMHUTb HENb3S, TaK Kak CogepXXnmoe
cyeTumnka SecH, SecL 3Haummo.

Ecnn ero yHMUTOXMUTL "3annckio "No Bepxy", To HopMarbHas paboTa yCTponcTea OyaeT HapyLleHa.
[eTanu atoro ytBepxaeHus 6yayT NoHATHbI nocne "Bbe3ga” B paboty M1 npepbiBaHus.

Ha nepsbix nopax, pekoMmeHayo Bam, nog Kkaxabl cHeTYUK, HasHayaTb OTAENbHYIO rpynny
perncTpoB obLiero HasHayeHus (Tak, Kak 3TO caenaHo B nporpamme Retr_1.asm), a yka3aHHbIMU
Bbllle 06beauHEHNs MU 3aHATLCA no3aHee. [Nocne npuobpeTeHns onbiTa U HaBbIKOB.

Tenepb BEpHEMCSA K CHETUMKY MHTEpBaria BpeMeHU CKaHUPOBaHMS.

Ero koHCTpyKUMa 1 NpuHUMN paboTbl AOMKHBI ObITb cendac Bam NOHATHBI.

B cooTBeTCTBMM CO ChOPMYNUPOBAHHBIM paHee anropuTMom paboTbl yCTPOMCTBA, BO BPEMS
dhopMUPOBaHUA MHTEPBaNa BPEMEHN CKaHMPOBaHUA, paboyasa To4Yka nporpaMmmbl 4omkHa (Npu
HanMuumn akTMBHOro nepenaga Ha sbioge RBO) yntu B NI npepbiBaHuii.

To ecTb, "30Ha" paspeLLeHns NpepbiBaHWI 4OSMKHA BKOYaTh B ce0s MMEHHO 3TOT MHTepBan
BpEMEHU.

B Hayane aTon "30HbI", HYXKHO pa3peLnTb BHELLHNE npepbiBaHns INT.

Paspewmntb ux 4O MCNONHEHNUST KOMaHA, (U1 MeXay HUMK) 3anncu KOHCTaHT, B PermcTpbl cyeTymKa
(SecH, Sec_L ), MoxHO, HO B laHHOM cry4ae, A "npuBsa3arncs” HenocpeAcTBEHHO K Havany cyeta.
MoaTomMy, KOMaHAbl 3anNUCK KOHCTaHTbIl, B pernctp IntCon , pacnonoXxeHbl UMEHHO B TOM MecCTe, rae
Bbl ux BuguTe (CM. TEKCT Nporpammbl Retr_1.asm).

B peructpe IntCon , 6utbl Ne4 n 7 yctaHoBneHbl B 1 (B ocTanbHbIX, 0).

OT0 U1 ecTb paspeLueHne npepbiBaHnin INT (BCe ocTanbHble BUAbl NPepbiBaHNN, KOTOPbIMA
ynpasnset pernctp IntCon , 3anpeLieHbl Hynamm).

O6wasn ocobeHHOCTb: nMpu pa3peweHuu 16020 euda npepbieaHul, 6um 206anbHO20
paspeuweHusi npepbieaHuli 0o/mKkeH 6bImb ycmaHoesieH 6 1.

Ecnn npepbiBaHus INT paspelueHbl (61Ut Ne4 = 1), a rnobanbHOro paspellueHnsi NpepbiBaHnin HET
(6ut Ne7 = 0), To HMKakux npepbiBaHUn Bbl He goxaeTtech (B ToOM vncrne u INT).

B koHLe "30HbI" paspeLueHnst NpepbiBaHUI, NpepbiBaHNA HYXXHO 3anpeTuThb.

MpoLe Bcero aTo caenatb, 3anpeTtus ux Bce (clrf IntCon ).

3anpeTnTb BCe NpepbiBaHMS TakkKe MOXHO, ycTaHOBMB B O 0OWH TONbKO 7-1 6uT permuctpa IntCon
(bcf IntCon,7 ), HO 3a4eM, Ha nepBbIX Nopax, "HanparaTbcsa"?

Mpoue copocnTb Becb 6ant B 0, 1 AENno ¢ KOHUOM. YTo 1 caenaHo.

A BoOOLLIE, 3TO NNYHBLIN BbIOOP KaXKaoro.

CmoTpum B 610K - cxemy nporpammbi.

Tenepb HyXHO obecneunTb NpeaBapuUTENbHYO NOATOTOBKY CMEHbl packnaaky 4yacToT Ang
cnefyoLlero "BuTKa" NOMHOro Lukna nporpamMmmbi.

Mpun aTom, cogepxmmoe peructpa Trigg MOXHO UKW OeKPeMeHTUPOBaTb, UMM NHKPEMEHTUPOBATb.
Tak kak pedb naeT 0 NpoBepKe Ha YeTHOCTb (Mcnonb3yeTca Tonbko 6uT NeO. Yncnosoe 3HaveHne
6anta moxeT 6bITb NtobbiM), TO 3TO "4TO B 1106, YTO No NGYy".

Bbibnpato MHKpEMEHT.

Camoe rnaBHoe, 3T0 OTBET Ha Bonpoc: "Kakoe 3710 uncno: YyetHoe (6ut NeO = 0) unu HeyeTHoe
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(6uT NeQ = 1)"?

OT oTBETA Ha 3TOT BONPOC 3aBUCUT, B KAKOW MMEHHO cLieHapuin paboTbl NporpaMmmel "ynetut" ee
paboyas Touka.

Ot "BUTKaA" K "BUTKY" MOMHOrO LMKMNa nporpammsl, 6yAyT NPOMCXOAMTL NocneaoBaTerbHble CMEHbI
YEeTHbIX YMNCeS Ha HeYeTHble (MM HaobopPOT), U B COOTBETCTBUN C 3TUM, OYAYT MEHSTLCS
"packnagkn” 4acTtoT.

Mocne Toro, Kak npousBeaeH MHKPeMEHT (CM. KOHeL, TeKCTa NporpaMmmbl) COOEPXKMMOro perncrpa
Trigg (incf Trigg,F ), MOXHO nepexoauTb Ha "HOBbIN", NOSTHbLIN LMK "OCHOBHOrO Tena'" nporpamMmbl
(goto START).

O6paTute BHMMaHKUe Ha TO, YTO NPMMEHEHa KoMaHda incf , KoTopasi He sBnseTcs KoMaHaom
BETBMEHNUS.

B naHHOM cny4yae, "BeTBUTLCS" HE HYXHO. [10aTOMY OHa 1 npumeHeHa.

WTak, Mbl "npoLunu no 0CHOBHOMY Teny" nporpamMmbl, UICXOAS U3 MPeanOnoXeHUd, YTO akTUBHbIX
nepenagos "yxoga" B npepbiBaHme (no sxogy RBO/INT) He nocTynarno.

Tenepb Npeanonoxum, 4to Ha BeiBog RBO/INT, OT BHeLLHero ycTponcTaa, NOCTYNUIT akKTUBHbIN
nepenag (ot 1 k 0).

Ecnu aTo cobbiTne npounsoLwno Bo Bpems oTpaboTkM "30HbI" pa3peLleHns npepbiBaHUA, TO
npounsongeT yCcnoBHbIN nepexog ("BupTyanbHas" komaHga call . dopmupyeTcs annapaTHO) Ha
nepsyto komanay MM npepeiBaHus (B PC, agpec 04h).

Mpu 3TOM, B BEpPLUMHY CTeka ByaeT CKOMMPOBaHO YNCNOBOE 3HaYeHWe agpeca KOMaHabl,
crneayoLLlern 3a KOMaHAoW, BO BPEMSI UCMOSTHEHWSI KOTOPOW UMEN MeCTO ObITb akTUBHbIV Nepenag.
"3aknagka" aToro agpeca npoMcxXoauT He B MOMEHT (PaKTUYECKOro BOSHUKHOBEHUST aKTUBHOIO
nepenaga, a nocrne "nosiHOLEHHON" OTpaboTkn TON KOMaHAbl, B UHTepBasne BPpeMEHU UCMONHEHMS
KOTOPOW 3TOT aKTUBHbIN Nepenag umesn Mecto ObITb.

Mocne Toro kak paboyas Touka nporpaMmmbl "ynetuT" Ha Hadvano [N npepbiBaHus, ata MM dygeT
ucnonHeHa. Bnnotb o komaHab! retfie (Bo3BpaT 13 npepbiBaHWS) BKIOYUTENBHO.

Mpwn aTOM, NpOMCXOOMT BO3BPAT MO paHee "3anoXeHHOMY", B CTEK, adpecy, Nocne 4yero aToT agpec,
no NpuYMHEe JanbHeENLWeEN HEHY)XXHOCTH, "yomBaeTcs" nyTem ero 6€3xanocTHOro yganeHus ns
BEPLUVHbI CTEKA.

NpoHnyHoe 3ameyaHue: ynoMsaHyThIN Bbille, AOCTAaTOYHO BaHanbHbIN, YCNOBHbIN nepexon, (MyCcTb
aaxe n komaHga call "BupTyanbHasa") HasbiBaeTcs "Nepexonom no BEKTOPY NpepbiBaHnS".

JTo6aTt y Hac myapuTb 6e3 mepbl ...

BoOT Tak 1 BO3HUKaET, B "HETPEHNPOBAHHbIX MO3rax”, HEKUN "CTpaLUHbIA U YXKacHbIN,
npepbIiBaTENbHbLIN BEKTOP", XOTS U C BHYLLAKOLLMM yBaXXeHUe Ha3BaHWEM, HO Kak-TO He CrULLKOM
"KOM(OPTHO noXaLmmcsa B MO3rn'”,

Cwve BnosnHe MOXXHO CchopMynmnpoBaThb M Ha "HOPMaribHOM A3bIKe": YCIOBHLIW Mepexos, C MOMOLLbLIO
annapaTHo popmmpyemon komaHgbl call, B averiky PC ¢ dpukcupoBaHHbiM agpecom 04h.

W Bce gena. U BekTop He npu 4ém ("ycon 3a HEHYXXHOCTbIO").

BepHemcs K Hawmm "pasbopkam”.

Tenepb HEOBX0ANMO BbINONHUTL, CHOPMYIIMPOBaHHbIE paHee, "npasuna urpbl”.

B Havane M npepbiBaHnd, HEOH6XOAMMO COXPaHUTbL COOEPKMMOE OBYX perncTpoB: Status nW, aB
KOHLe, BOCCTAHOBUTL.

B 6onblUMHCTBE Cnyvaes, 9TOro Oka3blBaeTCs OCTATOYHbIM, HO €Crnn eCTb Takas Heo6XoANMOCTb
(a oHa moxeT 6bITb), TO MOXXHO COXPaHUTL/BOCCTAHOBUTL COAEPXKMMOE U OPYruX
"YXM3HEHHOBaXHbIX" PErncCTPOB.

MoTuBauuna: nocne Bo3spaTa U3 NpepbIBaHUS, COOEPKUMOE "KNUZHEHHOBaXHbIX" PEMMCTPOB AOSKHO
ObITb TaknMm, 4TO6bI paboTa "OCHOBHOroO Tena" NporpaMmMbl He HapyLUMach.

To ecTb, UX COAEPKMMOE AOMKHO ObITb TAKMM Xe, Kak 1 Ha MOMEHT YXO4a B NpepbiBaHue.

[na peanusauyumn ckasaHHoOro, B "Llanke" nporpamMmmel, HY>KHO "NponucaTtb” perncTpbl onepaTneHON
namaATy CO CTaHAapPTHbIMU Ha3BaHUsAMU (pekoMeHaoBaHbl pa3paboTtynkamum) Stat_ Temp m
W_Temp.

Mpouenypa coxpaHeHUs 1 BOCCTaHOBEHMA cogepkmumoro pernctpo W n Status , B 06yyaroLmx
uensx, B TekCTe nporpamMmmbl, oTobpaxeHa B MOSTHOM 06beme, XOTS B JaHHOM criyyae, cogepXumoe
pernctpa W MOXHO U HE COXPaHsiTb (2 COOTBETCTBEHHO, U HE BOCCTAHaBNNBATD).

W B camom gene, nocne so3sspaTta u3 Nl npepbiBaHWS B "OCHOBHOE Teno" nporpamMmel, YUCHo,
Haxogsuweecs B pernctpe W, He nMmeeT 3Ha4yeHus (MOXeT ObITb NMobbIM), Tak Kak "no ero Bepxy",
OyaeT 3anncaHa KOHCTaHTa.

[MoaTOMy MOXHO CMeno aHHYNMpoBaTh "nNponucky” pernctpa W_Temp, a 3a04HO 1 KOMaHAbl
COXpaHeHunsi/BoCcCTaHoBNEeHUs coaepxmumoro perncrpa W.
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Mano Toro, To XXe caMmoe OTHOCUTCS U K pernctpy Status .

N B camom gene, yxoabl B npepbiBaHusA nponcxogut B 0-m 6aHke, 1 paborta, B NN npepbiBaHus,
npovcxoanTt B HyneBom GaHke (baHk He MeHsaeTcs).

K Tomy e, donaru permctpa Status B nporpamme He 3a4encTBOBaHbI (MX COCTOSIHUS HE BaXkHbl).
Takvum obpasom, B 4aHHOW nporpaMmme, BoobLLe MOXHO He NPUMEHSITb yKa3aHHbIe Bbille
npouenypbl, HO 1 Bam coBceM He coBeTyto youpartb 1x "c rnas gonown'.

Ot Toro, uto Bbl Mx ybepeTe 13 TekcTa nporpaMmmebl, B ee paboTe NpakTU4eCKN HNYEro He
N3MEHUTCH, HO Mpu 3TOM Bbl noTepseTe BO3MOXHOCTb BU3yaribHOro,
CO3HaTeNbHO-NOACO3HATENLHOIO 3anOMUHaHNA CTaHAapTHOM "KOHCTpyKumn® NN npepbiBaHus, 4TO
COBCEM He eCTb XOpOLUO.

Ecnu B gaHHOM, NpocTeHbKOM nporpamme, 6e3 aTux npouenyp 060MTUCHL MOXHO, TO B APYrnxX
nporpaMmmax oHu MoryT, B ob6a3aTernibHOM nopsigke, notpeboBaTbCs.

CmoTpum B BM0OK - CXemy nNporpammbil.

Heobxoanmo npomsBecTn NpoBepKy: HecyLasa ecTb/HeT?

MonoBHBLIMU NpOBEPKaMK Mbl YXXe 3aHUManNUCb He OAMH pas, Tak YTo NOBTOPATLCA He Byay.

Ecnn Hecywel HeT, To ocyLiecTensieTcs 6e3ycrnoBHbin nepexog, B NI Bbixoga 13 npepbiBaHUSA
Endint (o Hen - no3gHee).

Ecnu Hecywas ectb, TO Heo6x0aAMMO KakMM-TO o6pa3om 3agepxaTb paboyyro TOYKY NporpaMMbl B
MM npepbiBaHUS.

B npocTeriwem cnyyae, MOXHO, nocne komaHabl goto Endint "noctaeBuTh" komaHay goto CYCLE ,
"3akonbueBaB” TeM cambiM pabouyyro TOYKY NporpamMmmbl B "BEYHOM KorbLe" 13 3-X KomaHzg (CBepXxy
BHM3: btfsc PortB,0, goto Endint, goto CYCLE ), HO B 3TOM crny4ae, NpOBepKX HyneBoro 6uta
pernctpa PortB 6yayT npon3BoanTbCA Tak ObICTPO M Tak 4acTo, YTO 3TO MOXKET OTPa3nTbCS Ha
kayecTtBe paboTbl I ycTpowncTaa.

B aTom cny4ae, ycTponcTBo 6yaeT CuIibHO NoABepPXXEHO BO3AENCTBUIO KOPOTKUX UMMYSTbCHBIX
nomex.

UTo6bl yBENMYNTD €r0 MOMEXOYCTONYMBOCTb, HYXXHO cAenaTtb ero "crnerka" MHepPLMOHHbIM, TO eCTb,
BBECTW B €ro COCTaB HEKU "huUnbTp"”, KOTOPbIN "oTcensan 6bl" 3HaYUTENBHYIO YacTb UMMNYIbCHbIX
Nnomex.

Ecnu peyb nget 06 MHEPUNOHHOCTHK, TO 3TO O3HAYaeT BBEAEHME, B COCTaB "BEYHOrO KonbLua”,
noanporpamMMbl 3agepXku ¢ KanubpoBaHHbIM BpeMeHeM 3a4epXKku (ee BenuunHa u onpegensaet
WHEPLMNOHHOCTD).

Mpn Takom "packnage", nognporpaMmma 3agep>kun (BMecte ¢ koMaHaamm 3anncu KOHCTaHT) byaet
ABNATLCA "Bpeskon” B unknudeckyto MM CYCLE, koTopasa yBenuunBaeT BpeMsi 0oTpaboTku umkna
NN CYCLE.

Mpowe roeops, onpoc 0-ro 6uta permuctpa PortB 6ygeTt nponsBoanTCsa He Tak 4acTo, U C
LUMKITMYHOCTLI0, onpeaernseMon BpeMeHeM 3a0epKKu.

B nporpamme Retr_1.asm, Bpemsi otpaboTku uukna MM CYCLE coctaBndeT 5,62 Mc. (MOXHO
NPOBEPUTb B CUMYIIATOPE).

OTO MOV CyOBbEKTUBHBIN BbIGOP, MOXXHO YCTAHOBUTbL U KaKoe-TO ApYroe 3HaveHue,
COOTBETCTBYHOLMM 06pa3oM M3MEHMB 3HAYEHNSA KOHCTAHT.

MoxHo Takke ynpoctutb MM CYCLE, 3aMeHnB 2-Xxpa3pagHbli cHeTYMK Ha 1-paspagHbIii.

MNMocne Toro, kak ByaeT nponsBeaeHo OTCNexXmnsaHue 1 oTnagka nporpaMmMbl B TOM BUAE, B KOTOPOM
Bkl ee BuauTe, MOXeTe, N9 TPEHUPOBKY, caenaTtb 3Ty 3aMeHy, a 3aTeM NponsBecTn
COOTBETCTBYIOLLYIO KanmbpoBky BpemeHun oTpaboTku uymkna MM CYCLE.

B Tekcte nporpammel, Hangute MM CYCLE n nocMOTpuUTE, Kak CKasaHHOe Bbille, peanu3yeTca Ha
npakTuke.

Mognporpammbl NO4OGHON KOHCTPYKLMKN Mbl ke “"pa3bupanu” paHee n 4o6aBuUTb K 3TOMY MHE
HeYero.

Mpw Bbixoae m3 MMM npepbiBaHus (cm. MM Endint ), HyxHO o6si3aTenbHO cOpocuTb chnar
npepbiBaHus INT (bcef IntCon,1 ), BOCCTaHOBUTb COAEPXKUMOE "KUSHEHHOBAXHbIX" PEMMCTPOB U
UCMOMNHNTbL KOMaHay BO3BpaTa 13 npepbiBaHus retfie .

Mpumep: ecnn yxoAa B npepbiBaHWe NponsoLLen BO BpeMsi UCMONHEHNa koMaHabl incfsz SecH,F | To
nocne Bo3sspara 13 NN npepbiBaHus, paboyasn Touka nporpamMmmbl "BCTAHET" Ha criegytoLlyto (nocne
incfsz SecH,F ) komangy (goto PAUSE ).

Mocne aToro, paboTa B "OCHOBHOM Tene" nporpamMmmbl 0yaeT NpogorikeHa.

Mpwn oTnagke nporpammebl, Bbl yBuanTe kak pabotaeT CTeK U CMOXETE NPOKOHTPONNPOBATb €ro
COAEPXMMOE.
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lMoacHeHwne: B TekcTe nporpammbl Retr_1.asm, Bbl He HangeTe komang nepexonos B [ TRIGGER
(ananorus ¢ MM INT).

OT0 Ha3BaHuWe A BBEN B TEKCT NporpaMmbl 4nsi TOro, 4Tobbl 0603HAYMTb Ha4ano rpynnbl KOMaHg,
BblGOpa HanpaBneHun peTpaHcnaumm (4ns Toro, 4Tobbl Bbl nerye "opneHTMpoBanuch” B TEKCTE
nporpamMmmeil).

Ecnu Bkl He vcnbiTbiBaeTe TpyaAHOCTEN Npu paboTe ¢ TEKCTOM NporpamMMbl, TO 3TO Ha3BaHue
(TRIGGER) MOXHO yganutb. 3TO HMKAK He OTpasnTcs Ha paboTe nporpaMmmeil.

Mpun paboTe ¢ nporpammon cus, cHavyana 6bina BbINOMHEHa OTNaaKa, a 3ateM, OTCreXnBaHue.

Mpun paboTte ¢ nporpammon Retr_1l.asm, noCcTynnum HAaoBOpPOT, TO €CTb "Tak, Kak NofnoXeHo".

OTtcnexunBaHue paboTbl NporpaMmMbl B €€ "OCHOBHOM Tene"

MoaroToBbTECH K OTCMEXMBAHMIO, KaK 3TO ObINIO ONMCAHO NpW OTCNeXnsaHun paboTbl NporpamMmb
CUS (OTKpOWTE COOTBETCTBYIOLLME OKHA).

"BpexbTe" B "Wanky" nporpaMmmbl koMaHay goto INT (06 aToM = CM. BbiLLE).

CHavana paboTaem B "OCHOBHOM Tefle" nporpaMmmeil.

3abnokupynte komaHay goto INT Touykown ¢ 3ansTon.

KomaHgy goto START ©noknpoBaTb HE HYXHO.

CHavana "nporoHnm" pabo4yto TOUKY NporpaMmmbl Mo TOMY CLEHapuio ee paboThbl, KOTOPbIN
onpenenatT HacTporkn MPLAB no yMOn4aHuo.

B panbHenwem, pekomeHayo Bam HaunHatb otcnexusaHme paboTbl nobon nporpaMmbl UMEHHO
ncxoasa ua atoro (NIMWHUe "TenogBmkeHns" oTCyTCTBYIOT).

Tak kak 6blri BHECEHbI U3MEHEHMWS, NPOM3BOANM acceMbnupoBaHne 1 yctaHasnmesaem pabouyro
TOYKY NporpamMmMbl Ha ee Hayaro.

Mowaroso ncnonHsiem nporpammy (F7).

KomaHngb! MM START "npoxoanm 6e3 ocnoxHeHnn" ("NMHerHbIA y4acTok”).

MM START nporpammbl Retr_1.asm nocTtpoeHa aHanormnyHo MM START nporpammel cus, n
NMO3TOMY OCTaHaBNMBaTbLCA Ha ee OTCnexuBaHuM s He Byay, caenanTe 3To camu 1 ybeamTecs, 4To,
no xo4y ee UCMOSHeHWs, BCe NpepbiBaHNa 3anpeLyatoTcs, BoiBog RBO HacTpamBaeTca Ha paboTty
"Ha Bxopg", BbiBOo4 RB2 HacTpanBaeTcd Ha paboTy "Ha BbIXo4", BKMOYAKOTCA NOATArMBaroLWwme
pesucTopbl nopta B u npepbiBaHus INT 6ygyT nponcxoguTb MO 3agHeMy (OPOHTY BHELLHETO,
yrnpaBnsoLLEero curHana.

Mepon komangon MM TRIGGER saBnsaeTcs GUT-OpMeHTUpOBaHHasi KOMaH4a BETBNEHUS

btfsc Trigg,0 .

CmOoTpuM B OKHO RAM.

Mo agpecy OCh (agpec pernctpa Trigg B 06nacty onepaTtMBHOW NaMATH, "MPONNUCaHHbIN" B
"Wwanke" nporpaMmmbl), HA MOMEHT UCMOSTHEHMS 3TOM KOMaHAbI, 3anMcaHo vmcno 00h.
CnepoBatenbHo, 0-n 6ut peructpa Trigg yctaHoBneH B 0, n B COOTBETCTBMM C aNirOPUTMOM
paboTbl KOmaHabl btfsc , cnegytowlen nocne Hee, JOMMKHA UCMONHUTLCA rpynna KoMaHg 3anvcu
KOHCTaHTbI .251 B perncTp PortB .

Y10 1 nmeet mecTo BbITb (NpoBepbTE M YOeanTeCh B 3TOM).

"Ctykaem" no F7.

"NoxogmmM" fo komanabl goto Metka_1 wn ucnonHsiem ee, ocyuiectsms 6€3yCnoBHbIN Nepexoa Ha
KOMaHay, noMeyeHHyto meTkonm Metka_1 (moviw .197).

[anee, ncnonHsem npoueaypy 3annucu KOHCTaHT B pernctpbl SecH_1 n SecL_1, komaHay "Bpesku”
B [N 3agepxkn PAUSE_D (clrwdt ) n yctaHaBnveaem pabouyto TOYKY NporpamMmmbl Ha KOMaHay
decfsz SecL_1,F .

Hanee, anga Toro 4tobbl BbINTK 13 "3akonbLoBkn” NN PAUSE D, KOHEYHO e, MOXHO "NnocTykaTb"
no knaewuwe F7, HO 3TO 3aMeT MHOIO BPEMEHU.

UTtoObl BbICTPO "MPOCKOUNTL 3TY 3aKOSbLOBKY", Ny4dlle NepenTn Ha "aBTomar".

HasHauyaem TO4Ky OCTaHOBKM Ha KOMaHAe moviw .245 | wenkaem no 3erieHomy CBeTodhopy 1 X4em
OKOHYaHuSA npouecca.

Pabo4yas Touka "BCcTana" Ha komaHay moviw .245 .

Hanee, ncnonHsem Bce nocnegyroLine KOMaHabl 1 ycTaHaBnMBaem paboyyo TOUKy nporpammbl Ha
"Bpesky" M PAUSE (clrwdt ).

Mo xoay aToro ncnonHeHusa ybexxgaemcsi, 4To B peructpbl SecH n SeclL 3anucanucb yncna .245
(F5h) n .255 (FFh) cooTtBeTcTBEHHO, a B perncTp IntCon 3anucanock 4ncro .144 (90h/10010000).
Mo ceoen kKoHCTpyKuuK, NN PAUSE Takas xe, kak n NN PAUSE_D.
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3HauuT, Ha3Ha4YyaeM TOYKY OCTaHOBKM Ha koMaHge clrf IntCon , BknoyaeM "aBTomat" u goxungaemcs
KOHUa npouecca.

NcnonHaem komaHay clrf IntCon  u ybexgaemcs, 4to cogepxumoe permctpa IntCon nameHumnocs ¢
.144 Ha .00.

3anomMmuHaem 3HayeHne yncna, 3anncaHHoro B permctp Trigg (B okHe RAM, agpec 0Ch),
ucnonHsem komangy incf Trigg,F 1 oueHnBaeM nsMmeHeHune, NponsoLLesllee ¢ CoaepXNMbIM
peructpa Trigg .

3HayeHne 3anncaHHoro B peructp Trigg 4Yucna, LOMMKHO YBENUYUTLCA Ha 1.

WcnonHsem komaHay goto START .

Pabo4yas Touka nporpammbl "BCTaHeT" Ha nepByto komangy MM START.

To ecTb, NPOM30OMNAET €€ NEPEXO Ha HOBLIW "BUTOK" NOSTHOrO LiMKMa "OCHOBHOro Tena" nporpamMmmel,
K YeMy Mbl U CTPEMUITUCE.

OpawvH cueHapun paboTbl oTcnexeH. OTcnexxmBaem CrefyoLwmn cLueHapui.

Nwem nepsyto, nocne komaHabl clrf IntCon , komaHay BeTBNEHUS.

OT10 komaHga btfsc Trigg,0 .

OpavH cueHapuin BeTBNEHUS 3TOM KOMaHAbl Mbl ke otcnegunu. OTcrnexmsaem BTOPOW.
BcnomuHaem npo "ynosku'.

3ameHsiem komaHgy btfsc Trigg,0 Ha komangy btfss Trigg,0 .

Tak kak BHeCEHbl U3MEHEeHWs1, NPON3BOAMM accembriMpoBaHve 1 ycTaHaBnMBaem NporpaMmmy Ha
Ha4ano.

Mo aToMy cLeHaputo, AOMKEH NPOM30ONTN BE3yCnNoBHbIN Nepexos Ha MeTky Metkal48.

NosToMy HasHa4Yaem TOYKOM OCTaHOBKM KoMaHay moviw .255 .

3anyckaem "aBTomMat" 1 X4emM OKOHYaHus npoLecca.

Pabo4yasa Touka nporpammebl "BcTana" Ha komaHgy moviw .255 .

McnonHaem aTy kKomaHay U cnefyoLLyto 3a Heil komangy moviw PortB .

Y6exaaemcsi, 4To BO BCe 6uThl pernctpa PortB 3anucanuce eguHuubl (YmMcno .255).

[anee, aT0T cueHapuii oTCNexXuBaeTcs TOYHO TakK e, Kak U NepBbln CLLeHapUi.

A pas 3710 Tak, To 3a4eMm "bGeCcTONKOBKOWM 3aHNMaTbCA"?

B "ocHOBHOM Tene" nporpaMmbl, HUKaKUX OpYrux cueHapueB paboThl nporpammbl 6onbLue HeT,
cnepoBaTenibHO, MPon3BeaeHO MOMHOE OTCEXMBaHUE.

Mpwn aToM Mbl y6eannuce B 0OTCyTCTBUM (DYHKLMOHAmbHbIX OWMGOK, Npy paboTe nporpamMmmbl B
obeunx nogpexnmax CKaHMPOBaHWUS.

PaHee roBopunock 0 TOM, YTO KONMYECTBO cueHapueB paboTbl MporpamMmmbl 3aBUCUT OT KOnMyecTBa
KOMaHL BETBNEHUS.

B obwem B1ae, 3TO BEPHO, HO Tenepb cnegyeT YTOYHUTb, KaKUX MMEHHO KOMaH BETBNEHNS?

B rpynne komaHA "OCHOBHOro Tena" nporpaMmmbl, Kpome KomaHabl BeTeneHuns btfsc Trigg,0 , Bbl
yBuanTe elle 4 komangbl BeTeneHus (decfsz , incfsz ).

dopmanbHo, Kaxaasa ns HUX "nopoxaaeT” no 2 cueHapusi, HO 3TN CL,eHapuu BTOPOCTENEHHbI MO
OTHOLLEHUIO K paCCMOTPEHHbIM BbiLLe, TaK Kak OHW "MpoKpy4YmBaloTCca” BHYTPU nognporpaMmm
3agepxkn (PAUSE_D n PAUSE).

Takum obpasom, ge-tope, 3TN KOMaHObl BETBNEHUS ABMNSAIOTCS CLEHapHbIMU, a Ae-hakTo, cueHapum
nx paboTbl "NIOKaNM3oBaHbl" BHYTPU TOFO, YTO UCMOMHSIeTCA npu ntobom "packnage”.

OT0 MOXHO Ha3BaTb "rnobarnbHbIM cueHapnem" (Mnn eLle Kak-To).

Takum ob6pa3om, Osis1 mo2o 4mobbl omcsiedums 8ce "JlIoKallbHbIe" cyeHapuu, 00cmamo4yHo

00uH pa3 omcsiedumbs mom "2506anbHbIl" cyueHapul, 8 cOcMmas Komopo20 OHU 8X00sim.
OTcnexuBaHue paboTbl nporpammbl B npeaenax MMM npepbiBaHus.

[ns Toro 4tobbl BorTK B NI npepbiBaHu4, B "Wwanke" nporpaMmmbl, HEOO6X0OAMMO CHATb 6NOKNPOBKY
¢ KomaHAbl goto INT (ybpaTtb TOYKy € 3ansTon) n 3abnokmposaTb kOMaHAy goto START (nocTtaButb
TOYKY C 3anaTon).

lMocne 3aToro, HYXXHO NPOM3BECTN acceMbnpoBaHe 1 YCTaHOBUTbL NpOorpaMMy Ha Havarno.

Mpwn aTom, pabo4vasi Touka NnporpamMMbl "BCTaHET" Ha komaHAgy goto INT .

McnonHaem aTy KomaHay.

Pabo4yasa Touka nporpammebl "BCTaHeT" Ha nepsyto komangy MM npepbiBaHma (movwf W_Temp ) n
nanee oyget "ckakatb" no komangam [l npepbiBaHmst (OHa ByaeT NCNONHATLCS).

lMocne ncnonHeHus nepebix 3-X KOMaHL, coaep>xmMmoe pernctpos Status 1 W gomKHO
ckonunpoBaTbCs B pernctpbl Stat Temp n W_Temp COOTBETCTBEHHO.

B gaHHoOM crniyyae, konupoBaTbcsa OyayT 3HAYEHUS N0 YMOMYaHMIo.
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B pernctpe W, no ymon4yaHuo, yctaHoBneHo vncro 00h.

Tak kak B peructpe W_Temp, No ymMonyaHuto, Takke ycTaHoBreHo Yucno 00h, To, Npu coxpaHeHun
cogepxumoro peructpa W, B peructpe W_Temp, B okHe RAM, HUKaKUX N3MEHEHUIN He nNponsongeT
(kpome PC).

B perucTtpe Status, no ymonyaHuio, ycTaHoBrneHo ymcno 18h.

Mpocneaunte (B okHax Watch 1 RAM), kak 3To Yncno, cHavana, sanuweTtcs B peructp W

(movf Status,W ), a 3aTem, ckonupyeTtca us pernctpa W B pernctp Stat_ Temp .

MNownu ganbLue.

Mepen ncnonHeHnem koMaHabl BeTBNeHus btfsc PortB,0 , Heo6xoaMMO NOCMOTPETb HA COCTOSAHME
HyneBoro 6uta peructpa PortB .

Mo ymon4yaHuto, oH ycTaHoBreH B 0, cnegoBaTenbHO, B COOTBETCTBUM C anropuTMOM paboThl
KoMaHabl btfsc , pabovas Touka nporpammel "yngeT" cueHapui "nporpaMmmMa UcnonHaeTca ganee”,
To ecTb, "BCTaHeT" Ha koMaHgy moviw .250 .

Tak OHO U eCTb.

[anee, ncnonHaem Bce KoMaHAbl 3annUcy KOHCTaHT B pernctpbl SecH_2 1 SecL_2.

Y6expaemcs, 4to B pernctpbl SecH_2 n SecL_2, us peructpa W, ckonvpoBanuck uncna .250 n
.120 cooTBETCTBEHHO.

Mepexogum Ha "Bpesky" B NI 3agepxkn PAUSE_2 (clrwdt ).

Hanee, oTcnexvnsBaHue paboTbl MporpaMmMbl MPOUCXOAUT aHaNorM4yHO oTcnexmsaHuto paboTol M1
PAUSE wnnn PAUSE_D.

CobcTBeHHO rosops, paboTy MM PAUSE_2 MOXHO 1 He OTCnexunBaTb, a "MpoMTK ee B aBTomaTte",
nocTaBuB TOYKY OCTaHOBKM Ha nepsyto komaHay NI CYCLE (btfsc PortB,0 ).

Tak n gpenaem.

BbicTaBnsieM TO4Ky OCTaHOBKM, LLENKaeM Mo KHOMKe € 3erieHbIM CBETOOpPOM 1 ybexaaemcs, 4To
paboyasn Toyka nporpammbl "BcTana" Ha komangy btfsc PortB,0 .

OTO CBMAETENbCTBYET O TOM, YTO BHYTPEHHUI LMK NOANPOrpamMMbl NpepbiBaHNS yCneLwHo
npongeH ("rnoKoB/MUH" HET).

[nsa Toro 4Tobbl B 3TOM OKOH4YaTenNbHO yoeanTbes (Hy 1 B 00yYatoLmX Lensax ToXe), He CHUmas
YCTaHOBJIEHHYIO TOYKY OCTAHOBKW, MOXHO eLle pa3 (4a MU CKONbKO YrogHO pas) LWernKHYTb MO KHOMKe
C 3eneHbIM CBEeTO(OPOM U KanuTanbHO YAOCTOBEPUTLCS B TOM, YTO nocne oTpaboTku "aBTomara”,
paboyas Toyka nporpamMmMbl CHOBa OKaXKeTcH Ha komaHge btfsc PortB,0.

OTO cBMAETENbCTBYET O TOM, YTO NPWU HanNMuuun Hecyulen, pabodas Touka nporpaMmbl
"»xene3obeToHHO ynaeT B BevHoe konbLo" MM CYCLE), B 4eM 1 TpeboBanock pagocTHO
ybeauTbcs.

OauH cueHapui otcnexeH. OTcnexnBaem cregyroLunin.

"BcTaem" Bce Ha Ty e KomaHay btfsc PortB,0 .

MprmeHsiem "yrnoBky", 3aMeHMB 3Ty KOMaHay Ha komaHgy btfss PortB,0 .

Mpoussoamm acceMbnmpoBaHme 1 yCTaHaBnNMBaeM NporpamMmmy Ha Hadaro.

Tak kak gormkeH nponsonTn 6e3ycrnoBHbIN Nepexon Ha nepsyto komaHay M Endint, To
yCTaHaBNMBaeM TOYKY OCTaHOBKM Ha komange bcf IntCon,1 .

3anyckaem "aBToMat" n Xagem OKOHYaHWst ero oTpaboTKu.

Pabouas Touka nporpammbl "BcTana" Ha komangy bcf IntCon,1 .

Wcnonusem ee n ybexagaemcs, 4to 1- 6ut pernctpa IntCon yctaHosunca B 0 (conar npepbiBaHWSA
INT nporpaMMHO COpOLLEH).

Hanee, ncnonHsem, peKoMeHAOBaHHbIN pa3paboTynkamu, CTaHgAPTHbLIN "Habop" U3 4-x KoMaHg,
BOCCTaHOBIEHUS COAEPKMMOro perncTpoB Status 1 W (pesynbtaT MOXHO NPOKOHTPONMPOBAaTh).
Pabo4yasa Touka nporpammbl "BcTana" Ha komaHay retfie .

NcnonHaem komaHay retfie n nonyvyaem npegynpexgerne (MPLAB "B naHuke") o TOM, 4YTO CTEK
NyCT N COOTBETCTBEHHO, U3BMNeKaTb U3 HEro Hevero. XoTb "LWapom nokatu'.

Ho naHukoBaTb HE HY)KHO. B KOHLE-KOHL0B, Mbl KTO? [TOMO canuMeHChbl Unn MapTbILLKA?

LlenkHyB no OK, CnokoMHO 3aKpblBaeM OKHO NpeaynpexaeHus, nocne yero paboyasa Touka
nporpamMmMbl yCTaHaBNMBaETCA Ha Hayano (B 4aHHOM crnyyae, Ha komaHge goto INT B "wanke"
nporpamMmmbil).

Mosa mbicnuTens.

Bonpoc: "B yem geno? Noyemy ctek nycton"?

OtBerT: nepexog B NI npepbiBaHMs OblfT OCYLWECTBIEH HE U3 "30HbI" paspeLleHns NpepbiBaHUN
"OCHOBHOro Tena" nporpamMmmbl, a Npy NOMOLLX "yrnoBKN", TO eCTb, MPOLLIE FOBOPS, YCITOBHOIO
nepexofga (cm. "BupTyanbHbIn" call ) He 6bino, a cnegoBaTenbHO U B CTEK HUYETO HE 3anMcanochb.
"C gpyroro 6oka": Tak Kak, No Xo4y OTCMeXuBaHus, HAKAKUX KOMaHz4 YCroOBHbIX MEPEX040B He
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NCMNONHSAMNOCH, a CTeK, M0 YMOMYaHuoo, NyCT, 3HAYUT U HA MOMEHT UCMNONHEHUS KoMaHabl retfie , oH
Takke 6bygeT nycT, 0 YeM Mbl 1 nony4Ynnu AobpocosecTHoe NpeaynpexaeHue.

A pas aTto Tak, To npu wenyke no OK, MPLAB "npuHyamMTensHO" yCcTaHaBnNMBaeT paboyyto TOUKy
nporpaMMbl Ha Ha4yano, kak 6bl Npegnaras HauTu 1 ycTpaHuTb owmnbKy, a 3atem nonpoboBaTb
NOBTOPUTL OTCMEXUBAHWE eLLe pas.

Takum obpasom, ns "NonHOLEHHOro" oTCneXxunsaHnst 4aHHOro cueHapus pabotsl M1 npepbiBaHuS,
Heobxoaumo "ynTn" B NnpepbiBaHne U3 "30Hbl" pa3peLleHns npepbiBaHnin "OCHOBHOro Tena"
nporpamMmei.

MpoLlle Bcero ato caenaTb, He 3a4eNCTBYSA OYHKLMK CTUMYIA, a NpU NOMOLLX o4epeHONn "yrnoBku'”,
CMbICI KOTOPOW 3aKNo4yaeTcs B CrieyloLem.

B cnucke komaHg, Bbl He 06HapyxuTe KomaHabl ycnoBHoro nepexoaa B [N npepbiBaHus, B HEM
nMeeTcd ToNnbKo KoMaHaa BosepaTa u3 MMM npepbiBaHn4 (retfie ).

Ho aTo BoBCe He 03HayaeT, 4To "yxoa" B NI npepbiBaHNA NPOUCXOAUT NO KAKOMY-TO
"TanHCTBEHHOMY yKa3aHuio CBATOro Aayxa".

OTa KkoMaHa BMNofHe KOHKpeTHa 1 Ha3biBaeTca oHa call

(BblWwe, A ee HasbiBan "BUPTYanbHbIN' call ).

[MpocTO OHa NCNOMHSETCA He NPOrpamMMHO, a annapaTtHo. 1o ¢akTy BO3HUKHOBEHUSI COObITUSA
npepbiBaHMA noboro Tmna.

Takum obpasom, 4ToObl NPOBEPUTL/CEIMUTUPOBATL YX0[, B NPepbiBaHMeE M3 "30HbI" paspeLleHmns
npepbiBaHMI "OCHOBHOMO Tena" nporpaMmmbl, HE06X04MMO NPOCTO-HaNPOCTO "Bpe3aTthb” B Hee
komaHgy call INT .

[nsa Toro 4tobbl BbICTPO "AoGpaTLCA" 4O ITOM KOMaHAbI (He XAaTb OKOHYaHWst OTPaboTkK
cyeTymka), ee nydie "Bpesatb” Mexay komaHgamu clrwdt u decfsz SeclL,F .

[nsa paboTbl B "OCHOBHOM Tene" nporpaMmebl, Takke HeobxoaMmMo 3abnoknpoBaTb KOMaHAy

goto INT u pasbnokmpoBaTtb kOMaHay goto START .

Jenaewm 3To.

Mpounssoamm acceMbnupoBaHue, 1 nocrie nony4eHms coobuueHms o 6e3ownbo4YHOM
acceMbnupoBaHun, yctaHaBnmMBaeM nporpamMmmy Ha Hadvano (goto START ), Ha3Ha4YaeM TOUKy
ocTaHoBKW Ha koMmaHge call INT n 3anyckaem "aBTomaT".

YKnem ero otpaboTku, nocne vyero paboyas To4Ka NporpaMmmbl yCTaHaBNMBAETCA Ha KOMaHAe
call INT (To ecTb, Taknm o6pa3om, Mbl "gobpanuch” 4o 3TON KOMaH4bI).

A Tenepb pa3bupaemcs Co CTEKOM.

CHayvana Hy>XHO OTKpbITb CneunansHoe OKHO, B KOTOPOM Mbl Byaem HabnogaTe cogepxmmoe
cTeka.

OTO genaeTcs Tak: B rnaBHOM MeHio MPLAB, wenkaem no crosy Window v B Bbinagatowiem
crucke, Lenkaem no cTpoke Stack .

OTkpoeTcsa okHo Stack Window .

B Hem noka Hu4yero HeT (T.K. KOMaHA YCNOBHbIX NepexofoB He 6bino).

Pacnonoxunte 310 OKHO B fntobom yaobHom ans Bac mecte obbiuHbIM, Ans "BuHaoB", cnocobom.
McnonHsem komaHay call INT .

Pabouas Touka nporpammebl "yriaet" B I npepbiBaHnsA 1 "BCTaHET" Ha NepPBYHO ee KoMaHay
(movwf W_Temp ).

A Tenepb NOCMOTPUTE B OKHO CTEKA.

B Hem nosiBunacb CTpoka C agpecoM TON KOMaHAbl, Ha KOTOPYHO, Nocne Bo3BpaTta paboyvern TOUKM
nporpammsbl U3 Ml NnpepbiBaHUK, OHa "BCTaHeT" (C agpecoM BO3BpaTa).

9710T agpec - 003Bh.

OTkponTe okHo ROM un y6eautech B TOM, YTO kKOMaHAa ¢ 3Tum agpecom (decfsz SeclL,F ) sensaeTtcs
cnegytowlen, nocne komaHgbl call INT .

Mpu nepexoge B NI npepbiBaHUS MO akTUBHOMY nepenaay Ha Bxoge RBO/INT, no cytu,
NPoONCXoauT TO Xe camoe.

PasHuua Tonbko B TOM, 4TO nonoxeHne komaHabl call INT , B TekcTe nporpaMmmbl, OMKCUPOBaHO, a
"BupTyanbHbIn" call MoxeT cdhopmMmpoBaTbCsa cpasy e nocne oTpaboTkm nbon 13 KomaHa
"30Hb!l" paspeLleHnsa npepbiBaHUMN.

HanomuHato Bam, 4To paHee Mbl oTCrnexmsanun UcnonHeHne 2-ro cueHapusa padotol M1
npepbIBaHUNA.

Ewe pa3s "nporoHMm" no Hemy pabouyro TOUKY NporpamMmebl, HO Ha 3TOT pas, Mbl "Bowwnun” B MM
npepbiBaHWI "Kak MOMNOXeHo", TO eCTb, U3 "30HbI" paspeLLeHust NpepbiBaHWiA "OCHOBHOro Tena"
nporpamMmsbl (B BEPLUUHY CTEKa "3arnoxeH" agpec Bo3Bpara).
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Tak kak npu NnepBoM "NPOroHe", Mbl y)xe otcneannu paboTy aToro cueHapus u yéeamnuce, 4To Bce
B Nopsiike, TO Ha3Ha4YaeMm TOYKOM OCTaHOBKM KoMaHAy retfie v 3anyckaem "aBTomat”.

Mocne ero otTpaboTkK, paboyasa Touka nporpammel "BcTana" Ha komaHay retfie .

McnonHsem ee.

BeplinHa cteka ouncTuTcs (CTeK CTaHeT onsaTb NycTbiM), paboyas Touka nporpaMmmbl "BepHeTCs" B
"OCHOBHOE TeNno" nNporpamMmmbl 1 ycTaHOBUTCA Ha komaHge decfsz Secl,F , B yem n TpeboBanocbh
ybeauTbcs.

WNTak, Mbl pasobpanunck co Bcemu cueHapusimum paboTbl nporpaMmmel U yéeamnuce B OTCYTCTBUN
OLNBOK PYHKLMOHANBHOrO Xxapakrtepa, a 3a04Ho v "3arnsHynu" B CTek.

Mporpamma oTcnexeHa.

Mocne Bcex aTux "kaTaknuaMoB", HYXXHO "HaBeCcTu B NporpamMmMe nopsiioK”, BEpHYB ee K UCXOAHOMY
cocTosiHUO (ybpaTb BCe "ynoskn").

OTtnapgka nporpamMmmbl

B pesynbTaTe oTcnexueaHusa paboTbl nporpaMmbl, Mbl y6eaunuce B TOM, YTO nporpammMa paboTaet
B COOTBETCTBMM C 3ayMaHHbIM anropuTMom ee paboThbl.

[Mpwn aTOM, BHUMaAHWS Ha ee BpeMeHHble xapaktepuctukmn He obpallanocs.

Tak kak B 60NbLUMHCTBE NpOrpamMm, UMerTCs kKanMbpoBaHHbIe, MO BpeMeHU (C TON U NHOW
TOYHOCTbIO, 3TO 3aBMCUT OT cneundmrkn paspabaTbiBaeMoro yCTponcTea), 3a4epXku, TO B NEPBYIO
oyepeb, UMEHHO K KOPPEKLMM BEMNYMH 3TUX 3adepxek (Mo 3agyMaHHble) U CBOAUTCA NpoLece
oTnagkun nporpammbi.

O6paLuato Balle BHMMaHWe Ha TO, YTO OTNaXMBATLCA MOXET Kak "nokanbHada" M1 3agepxku, Tak n
6onee "HaBopoyeHHas" M1 3agepXKkn, UMetoLasa BHYTPU CBOErO LiMKIa HECKOMBKO "nokanbHbiX" M1
3aflepxex.

Mpumepom "nokanebHon" M 3agepXXKn MOXET NOCYXUTb, Hanpumep, MM PAUSE_2, a npyumepom
"HaBopoueHHon" MM 3agepxkn moxeT nocnyxutb MM CYCLE (cMm. TekcT nporpammbl Retr_1.asm).
N Ty, n opyryto MOXHO O0TNaguTb, TO €CTb, USMEHUTb BpeMsa3agaroLne KOHCTaHThl (a npu
HeobxoaumocTu, o6aBuTb N yaanuTb kanubpoBodHble NOPbI) Takum o6pasom, 4ToObl Bpemsi
oTpaboTkn 3agepKek ObINo paBHO PaCHETHBbIM 3HAYEHUSIM.

[na Toro 4Tobbl aTO caenatb 6e3 oWnbOoK, HYXXHO 3HaTb, Kak NporpaMmma paboTaer.

B npouecce oTnagku, NnporpaMMUCT SOSMKEH YMETb "BbIYNEHATL", N3 TEKCTA NporpaMmmbl, ob6a Tmuna
MM 3agepkek (CM. BbILE) N YETKO NpeacTaBnsaTb cebe yHKUMM 3TUX 3adepKeK B "KOHTEKCTE" BCeWn
nporpamMmei.

Tonbko nocne 3Toro UMeeTCs rapaHTUs TOro, YTO OH NOCTaBUT TOYKU OCTAHOBOK TOYHO 1 6e3
oLwnBOK.

Pasbupaemcs ¢ 3agepxkamm nporpammbl Retr_1.asm .

PaHee, 6b1n0 chopmynmpoBaHo TpeboBaHWe K BENUYMHE 3aLLMTHOTO MHTEPBana BpeMEHN: OH
AOIKeH 6biTb paBeH npumepHo 60 Mc.

Onpepgensemcs ¢ "rpaHMuaMmn’ 3alMTHOrO UHTEpPBana BpeEMeHM.

OH HauyMHaeT hopMMpoBaTbLCS NOCE UCMONHEHNA KomaHabl movwf PortB  (Taknx komaHa ABe), Kak
ans 1-ro, Tak n ansa 2-ro cueHapusa paboTbl NporpaMmmbl B "OCHOBHOM Terne" nporpamMmei.

Cpaasy "HacTopaxmnBaemcs': gBa cLeHapusi MOryT UCMOMHATLCS 3a pa3HOe BPEMS], a HaM,
NpPeAanonoXuM, HYXXHO caenaTtb Tak, 4Tobbl 06a cLueHapust BbIMOMHANUCH 3a OANHAKOBOE BPEMS.

B y4eBbHO-TPEHMPOBOYHBIX LIENSAX, MPOM3BOANM OLIEHKY 3TOW Pa3HULLbI.

Mo BNOMHE NOHATHBLIM NpUYNHAM, obLLMe KoMaHdbl 3TUX 2-X CLEeHapueB B pacyeT He BepyTcs.
OcraloTcs Te 4acTu 3TUX CLUEHapUeB, KOTOPbIE He ABMSKTCA obLWmnMn.

B Hux, paboyasa Touyka nporpaMmmebl, B 3aBMCMMOCTU OT CLIEHapus ee UCMOoNHeHus, "asmkeTcsa”
no-pasHomy.

CooTBETCTBEHHO, UHTEPBArbl BPpEMEHN NX OTPabOoTKM TOXE MOryT ObITb pa3HbIMU.

BoT Bam u pasHuua BO BpeMEHN.

[asawnTte pasbupatbcs.

Mocne komaHabl btfsc Trigg,0 , npoucxoauT "pasBeTBrieHne" cLueHapueB, a "CnusaHne” cueHapues
npoucxoauT Ha KomaHge moviw .197 (Ha 3To HameKanoch BbILLE).

[nsa Toro 4Tobbl BLIPOBHATL BPEMS UCMOMHEHUSA 3TUX CLieHapueB, Heob6xoauMo noacynTaTb
KONUYEeCTBO MAaLUMHHBIX LUKIOB, 3a KOTOPbIE OHU UCTMOMHSATCA.

Ecnu npu 3TOM BbISBATCA pasnnyms, To HEO6XO4MMO NPON3BECTM UX BblpaBHUBAHUE
kanubposo4vHbiMn NOPamu.

B gaHHOM cniyvae, npakTuyeckom HeobXxoANMOCTHM B "BblpaBHMBAHUKN" CLLEHAPUEB HET, HO
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CYLLLECTBYIOT U NporpamMMbl, HEO6XOAUMbIM YCNOBMEM "NOMHOLLEHHON" paboTbl KOTOPbLIX ABMSAETCA
OAMHAKOBOE BPeMsi MCMONHEHNA ABYX Unn Bonee ee "nokanbHbIX" CLeHapueB, "pacxogswnxcs ns
OLHOM TOYKM", a 3aTeM "CXOAALLNXCH B OOHY TOYKY" (Hanpumep, NporpamMMbl, CO3AaHHble Mo
TOYHblE, U3MepUTENbHbIE NPUBOPHI).

Pa3 yx "noaBepHyncs Takon noso4”, To, Kak roBOpuUTCA, "rpex ero ynyckatb".

MoaTtomy, B y4eBHO-TPEHNPOBOYHbLIX Lensx, Huxe, byaeT npovMssedeHo BbipaBHUBaHUE
"nokanbHbIX" cueHapuesB.

WTak, "pacxoxaeHue cueHapmeB 13 OAHOW TOYKU" NPOUCXOANT OT kKoMaHabl btfsc Trigg,0 .
"CxoxgeHue cueHapuveB B O4HY TOYKY" npoucxoguT Ha komaHge moviw (197 .

BbicTaBnsieM TOUKy OCTaHOBKM Ha KomaHge btfsc Trigg,0 .

C6pacbiBaeM nporpaMmy Ha Ha4ano u "goxoamm”, 4o 3TOW TOYKM OCTaHOBKM, B "aBTomare".
Mpobnem npu aTom He ByaeT, Tak kak yctaHoBkn MPLAB no ymon4yaHuio, NO3BONSAIOT 9TO caenatb
(B NPOTMBHOM crny4ae, NpULLNOCh Bbl NPUMEHSTL "YrOBKY").

BbICcTaBnsieM TOUYKy OCTAHOBKM Ha KomaHge moviw .197 .

C6pacbiBaeM nporpaMmmy Ha Hayano, Bbl3blBaeM cekyHaoMep, copacbiBaeM CeKyHOAOMeEpP B HOSb,
XMEM Ha KHOrKY C 3erieHbIM CBETO(OPOM.

CekyHgomep nokasan 6 m.u,.

YUT06bI OTpaboTaTh 2-1 CLeHapun, HYXKHO NPUMEHUTL "yrnoBKY", B BUAEe 3aMeHbl KOMaHAbl

btfsc Trigg,0 Ha komangy btfss Trigg,0 .

AcceMbnupyem, BbICTaBNAEM Te XXe TOYKM OCTAHOBKW U T.A4. (T€ XXe AeNCTBUS).

CekyHgomep nokasan 5 m.u,.

"PasHoboin" B 1 M.L,.

[na ero ycTpaHeHna, Hy>KHO "Bpes3aTtb” o4uH nop nocne komaHasl movwf PortB  (Ton, koTopas
cnenyeT 3a koMaHgon moviw .255).

BblpaBHMBaHWe cueHapmeB nponsseneHo (oba 6yayT MCnonHATLCS 3a 6 M.L.).

B Tekcte nporpammebl, 3toro NOPa HeT no npuynHe Toro, 4to “"pasHobon” B 1 M.L. HUKakon "norogpl
He genaeT” Ho, Npu xenaHuu, Bbl ero moxeTe "Bpes3aTtb”.

Ecnu Bbl fo6aBunu B TEKCT NporpaMmmbl NOP, TO HYXXHO NpounsBecTn accemMbnupoBaHue.

OTOT Npumep NPOCTeNLIEro BbipaBHNBaHUSA BPEMEHN UCMOMNHEHUS CcLeHapyeB npuBeaeH Ans Toro,
4TOObI OBbINIO NOHATHO, O YEM UAET peyb.

B opyrux nporpammax, Takoe BblpaBHMBaHNE MOXET OblTb apxmHeobxogmmbiM (06 aToM nonaet
peyb B OAHOM M3 CrieayoLwWwmx pa3fenos), Tak 4to obpaTtuTe Ha 3TO BHUMaHUe.

Hanpumep, ecnu B YacToTOMeEpE He BbIPOBHSATbL CLEHapWK, TO ero nokasaHusa He dyayT
CcTabunbHbIMK Aaxe npu abCcontoTHO CTabunNbHON, N3MEPSIEMON YacToTe.

Mocne Toro, kak Mbl y6eaunuck, 4to oba cueHapus 6yayT UCNOMHATLCA 3@ O4HO U TO Xe Bpems
(ecnn nmeeTcsa Takast HEOBGXOOUMOCTb), MOXHO 3aHATLCS KanmbpoBkon (HO He HaobopoT).
C6pocbTe nporpammy Retr_1.asm Ha Hadano (Ha goto START) 1, B nowaroBoM pexume (a MOXHO
n B "aBTomare"), "BCTaHbTe" Ha komaHay movwf PortB (Ha Ty, koTopas HaxoguTCAa Nocrne KoMaHAabl
moviw .251 ).

BbizoBuTe cekyHaomep 1 cbpocbTe ero Ha Hofb.

HasHaubTe TOYKy OCTaHOBKW Ha KomaHge moviw .245 (koHew, (hOpMMPOBaHMUS 3aLLUTHOMO
WHTepBana BpeMeHu) 1 3anyctute "aBTomat".

Mocne Toro, Kak oH oTpaboTaeT, CEKyHAOMEpP NOKaxXeT poBHO 60 Mc.

EcTecTBEHHO, YTO B 3TOM Clnyyae, YNCIOBble 3HAYEHUS KOHCTaHT 3allUTHOrO MHTepBana BpeMeHu
yxe nogobpadsbl (.197 n .121).

MoxeTe, Ans TPEHNPOBKX, NOU3MEHSITb UX N MOCMOTPETL (MO CEKYHAOMEPY), YTO U3 3TOro
NnonyymnTCS.

Mpouecc otnagku nogobHoro poaa MM 3agepxkn yxe 6bin nogpobHO pacnucaH Bbilwe, Tak YTo
NOBTOPSTLCS He Byay.

3ameyvaHue: pakTnyeckn, opMmpoBaHMe 3alMTHOIO MHTepBana BpeMeHN 3akaH4YMBaeTCs He
nocne Bbixoga paboyen Touku nporpammel 13 MM PAUSE_D, a nocne ucnomnHeHns koMaHabl
movwf IntCon , TO eCTb, BEfIMYMHA 3aLLUTHOrO MHTEPBara BpeMeHN OKaxXeTcda Ha 6 MKC. (6 komaHf,
no ogHomMy Mm.u.) 6onbe (60 006 MKC.), 4TO C y4eTOM Jonycka B "NAC-MUHYC 2 nanTts", BROMHe
npuemMmnemo.

Otnagka octanbHbIx M1 3agepxek - aHanormyHa.

"Mponauteck” no atum NI 3agepxek camocToaTesnibHO. [locrne atoro Bbl, JOMKHLI NOAYYNTb
cnegyouine pesynbTaTbl:

1. "lWnpwnHa 30HbI" pa3pelueHust npepbiBaHni: 11,28 mc. ("rpaHuubl”: BepxHasa - movwf IntCon
HWKHASA - clrf IntCon ).
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2. B MNIN npepbiBaHMs, UHTEPBaN BpEMEHN OTPaAbOTKN OQHOMO LMKIa 3agepXku: 5,62 Mc. (Touka
ocTaHoBkM ogHa: btfsc PortB,0 (OT 9TOW TOYKM OCTAHOBKU, U Yepes OANH "BUTOK", 0O Hee Xe).
MpumeyaHme: coBCTBEHHO roBOPS, OTNAAKWU, Kak TAakoOBOW, U He BbINo (KOHCTaHTbl HE MEHANWUCH), a
Oblna NPOCTO NpPOBEpPKa BENMYNH 3a4epXKeK, KOTopble YxKe Oblnn OTnaXeHbl paHee.

YUTtobbl npouecc otnagky Obin "MofHOUEHHbBIM", 411 TPEHUPOBKK, MOXETE N3MEHUTb UCXOAHbIE
TpeboBaHMS K 3TUM BEMUYUHAM, N PYKOBOACTBYACH MPUHLMMOM OTNAAKKW, ONUCaHHLIM NP OTnaake
nporpammebl CUs, NpPou3BecTn oTnagKky nporpammsl Retr_1.asm.

WTtak, oTnagka 3akoH4eHa, n HEX-dban nporpammel Retr_1.asm MOXHO OTKpblBaTb B Nporpamme,
obcnyxusatoLlen Baw nporpammaTop, nocrne yero MoxHo "npownts” MAUK.

Mpwn aTOM, BEPOSATHOCTb TOrO, YTO YCTPOMCTBO ByaeT paboTaTb MMEHHO Tak, Kak 3agymMaHo, Benuka.
A Tenepb 0 NnporpaMmme, BbINOSHSIOLEN TO Xe caMoe, HO 6e3 yxoOoB B NpepbiBaHKS.

dann TekcTa nporpaMmmbl HasbiBaeTcA Retr_3.asm (HaxoguTtcd B nanke " Tekemabi
npoepamm").

Mporpamma BbIrNaauT Tak:

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkk
1

; Retr_3.asm BAPMAHT EES3 IIPEPHBAHUIA

; CxaHep mnst perpaHcasTopa VERTEX-7000VXR.
; ABTop. Kopabenbumkoe EBrenuit AnekcaHgpoBuu r.Jlunenk gpexabps 2004 ¢

; E-mail: karabea@lipetsk.ru http://ik arab.narod.ru

* * * * *kkkkkkkkkkkkk *kkkkkkkkkkkkkkkkhhk * *

; HNoseonsier nepesectn VERTEX-7000VXR u gpyrme nonob6Hile peTpPaHCISITOPH M3 pexmuMma
; OOHOCTOPOHHEM PEeTPaHCISALMM B PEeXMM ABYXCTOPOHHEM peTpaHciasiuum 6es5 mnorepmn

; KadecTBa pabGoTs.

; O6seM nporpamwmsl 40 CNOB B naMsiTM NpoIrpaMM.

; Mcnomebsyercss mmxkpoxoHTposutep PIC16F84A. Yacrora xeapna 4000 xI'w.

skkkkkkkkkkkhkhkhkkhkhhhhhhkhhhhhhhhhhhhkhhhhrhhhrhhhrihrk kkhkkkkkkkkkkhhhhhhhhhhhhhhhhhrk
LIST p=16F84a : Ucnomnwsyercs PIC16F84A.
___CONFIG 03FF5H :WDT BxioueH, 6MT BamMTE HEe yCTaHOBJIIEH

OptionR  equ 01h ; Option - B6anxl
Status  equ 03h ; PermcTp Status
PortB equ 06h ; IHopr B

TrisB equ 06h ; TrisB - Baukl
IntCon  equ 0Bh ; Permcrp IntCon

Trigg equ 0Ch ; lepexsouaTens HAIPaBJIEHUSI PETPAHCISILVNA.
SecH equ 1Eh ; Crapumi 6ailT CcueTuMKa BPEeMEeHM CKaHMPOBAaHMUS.
SecL equ 1Fh ; Mnagumi 6ailT cueTuMKa BPEeMEeHM CKaHMPOBAaHMS.
SecH_1 equ 1Ch ; Crapumizi 6anT CYeTYMKA BalMTHOT'O MHTEpBAaja

) BpEeMeHN.
SecL_1 equ 1Dh ; Mmamumit 6ailT cueTuMka BaWUMTHOT'O MHTepBAaja

; BpeMeHMN.

org 0 , HauvaTe BINOJIHEHME NPOI'PaMMil C HYJIEBOI'O

goto START ; anpeca PC

* * * *

*kkkkkkkkkkkkkhkhk * *kkkkkkkkkkkkkkkkhkhk * *
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rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkkkkkkhkkkkkkkkkkhkkkx
1

kkkkkkkkkkkkhkkkkhkkkkkkkkkkkkkk

; PAEOYAS YACTH ITPOT'PAMMEI

shkkkkkkkkkkkkkkkkkkkkhkhhkhhhhhhhhhhhrhkrkkkkkkkkikk
’

; HNomroToBUTEJILHEIE onepauum.

START

clrf IntCon
clrwdt
bsf Status,RPO
movlw 1
movwf  TrisB
movlw .0
movwf  OptionR
bcf Status,RPO

; BrIBOp HampaBJIeHMUST PeTPaHCISILIVN.

TRIGGER  btfsc

Trigg,0
goto  Metkal48
moviw .2517

movwf Porti3

Metka_1
255

goto
Metkal48 moviw

movwf Porti3

1

1

; ®OpPMMPOBAHME BaIUTHOT'O MHTEpPBAala
; IPOLIECCOB, BOBHMKAKIMX IPU CMEHe
; npuMmepHo, 60 mMc.

i\/letka_l moviw  .197

movwf  SecH 1
moviw .121’
movwf  SecL_1
PAUSE D clrwdt
decfsz  SecL_1,F
goto PAUSE_D

incfsz SecH’_l,F

goto  PAUSE_D

movlw .245
movwf SecH
moviw .255’
movwf  SecL

kkkkkhkkhhkhkhkhkhkhhkkkkkkkkkkkkkkk

BanperuTe BCE NpepHBaHMs.
Cépocures crTopoxeroit Tavmep WDT.
YcranoBuTe 6ank 1.

; RBO paBoraer Ha BXORA,

ocTalybHBIE - Ha BHXOI.
BKIOYMTE NOATSAIMBaKIME PesMUMCTOPH nopra B.
OcranbHOE - He CyWeCTBEHHO.

Ycranoeure 6ank 0.

[lpoBepka BHaYeHMsI HYJIEBOT'O Bura
perucTpa Trigg.

Ecnu »TO BHaueHme =1,
Ha Merky Metkal48.
Ecnu »To sHauenwme =0,
MUCIONHSIETCST najee.
Baxnagkxa koHcranTs .251 (1111 1011)

B peructp W.

Konmporaume .251 wus perumcrpa W

B peructp PortB ( Bm6op mpsiMoro HanpaeneHust
perpancasumm. [IPM-X, [OPA-Y).

BesycioBHM nepexon Ha Mmerky Metka 1.
Baknagka koHcTanTs .255 (1111 1111)

B peructp W.

Konmporaume .255 wus perumcrpa W

B peructp PortB ( Bmbop oBpaTHOrO HanparBJeHMUS
perpancasumm. [IPM-Y, NOPA-X).

TO NEepexon

TO mporpaMMa

BpeMeHy ( OXMAAHME OKOHYAHMUSI NEPEXOMNHEHIX
HanpaBJIeHUI PEeTPaHCISUMM) PaBHOTO,

Baknagka B perucrp W xoncTanTs .197
Konmporaume xonHcTauTH .1l97 wus permcrpa W
B perucTp SecH_1.

Baxknagxa B permcrp W koncrTanTm .121
Kommporaume koHcTaHTH .12l wus permcrpa W
B perucTp SeclL_1.

Cépoc WDT.

JeKxpeMeHT COIEepPXMMOT'O MIaAmerc paspsia
cueTumka SeclL_1.

Ecoin pesynbTaT gexpemeHTa He=0,
B I PAUSE_D.

Ecnu pesynbraT nekpementra =0, TO MHKpPEeMeHT
crapmero paspsifa cuerumka SecH_1.
Ecnu pesyneTaT mMHKpeMeHTa He=0,
B I PAUSE_D.

Ecnu pesynbTaT mHkpementa =0,
MCHOJIHSETCS najee.

TO nepexon

TO nepexon

Baknapgka koHcTaHTH .245 B permcrp W.
Konmporaune .245 wus perucrpa W

B permucTp SecH.

Baknagxa koHcTaHTH .255 B permcTp W.
Kommporanme .255 wus permcrpa W

B perucTp Secl.
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PAUSE  clrwdt

; Cépoc WDT.

btfss PortB,0 . Hecymas ecTn?

goto PAUSE ; Ha.

btfss  PortB,0 ; Her. I[lporpaMMa BHIIOJHSIETCSI Hajee.
: Hecymas ecTs ?

goto PAUSE ; Ha.

decfsz  SeclL,F ; Hew. JexpeMeHT COOEpPXMMOI'O MIajWero paspsina
; cueTunka SeclL.

goto PAUSE ; Ecnm pesyneTaT gmekpemMeHTa He=(0, TO nepexon
; B I PAUSE.

incfsz  SecH,F ; Ecnm pesynbTar mexkpeMmeHTa =0, TO MHKPEMeHT
; cTapmero paspsima cueTumka SecH.

goto PAUSE ; Ecnm pesyneTaT mMHKpeMeHTa He=(0, TO nepexopm
; B I PAUSE.

; Ecnu pesyneTraT mHkpeMmeHTa =0, TO nporpamma
; MCIIONIHASTCH paee.

; VBMeHeHMe HamNpaBJIEHUST PETPaHCISLNAM.

incf Trigg,F ; YBenmuuenme Ha l( MHKPEMEHT) COOEPXMMOIO
; [epeKJInYaTelNsI HANPaBJICHUSI PETPaHCISILUA.
goto START ; Ilepexon Ha HOBEIM LMKJ CKaHUPOBAHMUSI.
SRR R R R T ———
end ; Komen nporpammsr.

CpaBHuTe TekcTbl nporpamm Retr_1.asm u Retr_3.asm

Ecnu Bbl xopoLuo yceovnu npeabiayLuyo MHpopMauuio, To TEKCT nporpammel Retr_3.asm , a
TaKke 1 ero oTNu4Msa oT TekcTa nporpammel Retr_1.asm, He 6yayT BbI3biBaTh ¥ Bac 3aTpygHeHu.
Ecnn aTo He Tak, TO BepHUTECh Ha3ad 1 Hangute Tam oTeBeTbl Ha Baluum Bonpockl.

MNporpammy Retr_3.asm MOXHO MCNONb30BaTb Kak HEKYIO "NakmycoByto Bymaxky": noka Bam B HeWn
YTO-TO HE MOHATHO, TO He CTOUT NepPexoauTb K U3yHEHUIO CReayoLWmMX pa3genos, a ny4ile
pasobpatbcs ¢ npeablayLLMMU.

B npeane, nporpamma Retr_3.asm pormkHa 6b61Tb Bam noHsiTHa "oT 1 go".

3ameyaHuna no npepbIBaHUAM.

Llenbto "Bbienexalymx pa3bopok” ¢ npepbiBaHNSIMU SBNAETCHA TONbKO (POPMUPOBAHNE OBLLMX
NOHATUN O HUX.

OnuncaHHoe BblilLe YCTPOMCTBO He MaearbHO B TOM CMbICIe, YTO MMeeTCs 40CTaToOYHO BonbLuas
"30Ha" 3anpeTa npepbiBaHUIA.

XoT4, B faHHOM crniyvae, cneuundmka pabotbl peTpaHcnaTopa Vertex-7000VXR TakoBa, 4To
JonyckaeT Hanuyne Takon "30Hbl", HO NpW co3gaHuM NporpamMmm nog apyrue yCTpomucTea, Takom
noaxon MOXeT ObITb HENpMeMMeM.

Bonee petanbHble "pa3bopku” ¢ NnpepbiBaHMAMM ByayT Npon3BeaeHbl NO3gHee.

[lononHUTenbHO

Pasbepemcs ¢ Ton "MyTbIO", KOTOpasa nognopTuna HepBbl TeM, KTo ee 3ameTun (5 6annos 3a
BHMMATENbHOCTb) M Bblgan curHansl SOS.

OTkpbiBaem npoekTt Retr_1.

Mpn atom, MPLAB BbICTaBUT COBEPLLUEHHO OAHO3HAYHbIE HACTPONKN NO YMOMYaHWUIO.

Hac vHTepecyet peructp PortB , u B yactHocTn, ero 6mt ¢ Ne 0.

Mo ymonyaHuto, oH yctaHosrieH B 0 (cM. okHO SFR).

MowaroBo ucnonHsem nporpamMmmy 4o MOMEHTa YyCTaHOBKMN eauHuubl B 6ute NeO pernctpa TrisB
(nepeBog BbiBoga RBO Ha paboty "Ha Bxog").

[Mocne 3Toro cMOTpMM, HE M3MEHUNOCH NN COCTOAAHME HyneBoro 6uta pernctpa PortB ?

He namenunock. Kak 611 0, Tak OH 1 ocTarncs.

BbiBOA: Ha BbIBOAE MOPTa, HACTPOEHHOM Ha paboTy Kak "Ha BbIXO4", Tak U "Ha BxoA", no
ymon4yaHuto, MPLAB BbicTasnseT 0.

MowaroBo ucnonHsaemM nporpammy ganee, obpaiias BHUMaHME TOSMbKO Ha TO, YTO CBS3aHO C
KomMaHgamu, KoTopble obpallatoTcd K cogepxumomy permctpa PortB .
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Mo xoQy ncnonHeHusa NporpamMmmel, NEPBON TaKOM KOMaHAOW ABNSETCA KOMaH4a KonMpoBaHuUS
cogepxumoro peructpa W B pernctp PortB (movwf PortB ).

B akkymynatope (W) HaxoguTcs 4mcno .251, n kazanocbk 6bl, UIMEHHO OHO JOSPKHO CKOMMPOBAaTLCS B
nopt B.

WcnonHaem komangy movwi PortB .

CmoTpum B okHO SFR.

A ckonnpoBanocb-To He .251, a .250.

?2??

Pagm "cnopTMBHOIO UHTepeca”, MoXeTe NOoNoACTaBNATb, BMECTO .251, Apyrve YncrnoBble 3Ha4YeHNs
KOHCTaHT 1 y6eamTbCa B TOM, YTO BCE HEYETHbIE YMcna "npeBpallatoTca” B YETHbIE, @ C YETHLIMU
yucnamm Nnpobnem Her.

O uem aT0 roBopuT?

910 roBopuT 0 TOM, 4YTO B BmTe NeO peructpa PortB , "HamepTBO 3acTONONEH" HOMb, BbICTABMEHHLIN
MPLAB no ymosnyaHuio.

Heno B ToM, YTo MPLAB oTpa)aeT COCTOsIHUSI BLIBOAOB NopTa.

To ecmb, ecniu 81800 Nopma HacmpoeH Ha pabomy "Ha ebixod", Mo Mo nNpu4yuHe Moeao,
4mo e 3IMoM criy4ae, 8bIx00 3auesiku nook/IroYaemcsi K 81800y nopma, cCocmosiHue
eblgoda nopma 6ydem coomeemcmeo8amb COCMOSIHUIO €20 " MepcoHasibHOU" 3aweskKu.
Yro ke Toraa mbl Buaum B 6ute Ne0?

Mbl BUanm ypoBeHb, BbicTaBneHHbli MPLAB no ymonyaHuio, ons BbiBoga nopra paboTaroLlero
"Ha Bxoa" (0). BoT 1 Becb ckas.

CeugeTenbCTBYET NN 3TO O KaKOW-TO oLunbKe B paboTe nporpammbl/kenesskmn"?

HeT, He cBnaeTensbCTBYyeT.

O6pasHo Bbipaxasicb, oTkyaa MPLAB y 3HaTb, Kakor YPOBEHb BbICTABUT BHELLHEE YCTPOUCTBO?
BoT oH, He MygpcTBYs nykaBo, MO YMOM4YaHUIo, U BbICTaBNSAET Ha TeX BbIBOAAX NopTa, KOTopble
paboTatoT "Ha BXo4", HyneBble YPOBHMW.

C nomoLbo byHKLMI CTUMYNa, Ha BbIBOAE NOPTa, KOTOPbIN paboTaeT "Ha BX04", MOXHO
cbiMuTnpoBaTth egmHuuy (B MPLAB 3ToO MOXHO caenatb), HO B AaHHOM crlydae, npolle y3HaTtb "B
Yyem cobaka nopblnace” n caenaTtb COOTBETCTBYHOLLME BbIBOAbI, YEM YTO-TO UMUTUPOBATb.

Ot aToro "nsBunuHa Kpenyaet" n npmbaBnAeTCcs onbIT.

"CamMoyuuTenb no nporpaMmmupoBaHuto PIC KOHTpONNepoB ANA HauyMHaloWwmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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12. OpraHunsaumsa Bblumcnsaemoro nepexoga. Pabota ¢ EEPROM namsaTbio AaHHbIX.

B npeabiaywimx pasgenax g ctpeMuncs 06bAcHUTL Bam HekoTopble doyHAaMeHTarnbHble OCHOBbI
nporpaMmMmpoBaHnst MMKPOKOHTPOINepoB (J1H00bIX).

Ha gaHHbIi MOMEHT Bbl JOMKHBI OTYETNNBO NpeacTaBnsaTb cebe obLme NpUHLMNbLI COCTaBNEHNS
TeKkcTa nporpamMmmbl, ABWXKeHUS paboyen TOYKM NporpamMMbl MO KOMaH4aM TeKkcTa nporpammbl,
camoe rnaBHoe, Bbl JOMmKHbBI MOHATL 3a4eM HYXXHbI NoANporpamMmMbl 3aepXek, UX npegHasHavyeHve
N OCHOBHblE (DYHKLMK, TaK Kak NporpaMmmnpoBaHne 6e3 3agepkek 3To BCe-paBHO YTO MalnHa 6e3
MoTopa.

Bce unknuyeckne nognporpammel "6asnpytotca” Ha 3agepkkax U Takom TEPMUH, Kak
"3aKonbLOBKa", TOXE "U3 3TOM Xe onepbl”.

UmeHHO 3adep)XxKu cocmaeJsisitom OCHO8Y rnpo2pamMmbil.

U cama npozpamma npedcmaesnisiem coboli 00HO 6osibUwIOe " KONbUO0", HyMpuU KOmMopoz20
Moxxem 6bImb KaKkoe-mo Kosiu4ecmeo " Kosiey paH20M MOHUXe", a 8 amux " Kosibyax", e
ceo0r0 oyepedb, MOXXem Haxo0umbCsi KaKoe-mo Ko/iu4ecmeo " Kosey paHaoM euwje Huxe" u
m.o.

[BwxeHne paboyen TOYKM NporpamMmmbl MO NOSIHOMY LMKIY NPOrpaMmbl MOXHO CPaBHUTL CO
B3NeTOM 1 NocagKon camoneTa, Mexay KOTOpbIMW OH coBepLUaeT HECKOMNbKO "MepTBbIX NeTerb".
B npgeane, nporpaMMunCT AOMKEH YETKO U ACHO NpeacTaBnAaTh cebe PYHKUMIO KaK40ro KonbLa, ero
"KOHCTPYKLMIO" 1 NpaBunia ero yHKLNOHUPOBaHNS.

EcTb ewle n gpyrne, HECOMHEHHO, BaXKHble "BeLLKN", HA KOTOpbIE, 40 KOHLA He pa3obpaBLlinch ¢
"KonbLIEBOW NPUPOAON" Nporpamm, "KrnoT" HaYMHaoLWne NporpaMmMnCTbl, coBepLlasi TEM caMbiM
Cepbe3Hyto, CTpaTern4yeckyto oLnobKy.

OTO BMOSIHE MOXET NPMBECTU K TPYAHOCTAM B NpeAcTaBneHmm odLen "kapTuHbl” paboThbl
nporpamMmbl, JaXe ecriv YenoBeK HEMMOX0 pa3bupaeTca C ee COCTaBHbIMU HYacTSAMMU.

Tak 4To He xanewTe BpemeHu Ha "pa3bopkn” ¢ 3agepxkamu ("konbuamun®).

OTOT TPYA OAHO3HAYHO OKYMUTCS.

N ewe oanH nobpein coBeT: ecnu Bbl xoTuTe pasobpaTtbcs ¢ paboTon nporpammel, TO He
noxanewTte BpeMeHM Ha ee obLLMIN aHanNn3 1 CocTaBreHne, No ero pesynbtaTam, 6roK-CXembl
nporpamMmebl. B gansHenwem, 3To COKOHOMUT MHOrO BpEMEHU N HEPBOB.

A Tenepb HaunHaeM pa3dbupaTtbCs ¢ APYrMMn BaxHbIMK "BeLamn’.

OpraHuaauvm BblYUCIIAEMOro nepexoana

MoHATMe BbluMCNsieMoro nepexoaa Obino BkpaTue chopmynmpoBaHO BO 2-M pasfene.

Tenepb, nogpobHee.

Ham yxe n3BectHo, 4To KOMaHAbl BETBNEHUS "nopoxgatT" 2 cueHapusi paboThbl NporpamMmel.

A Kak ObITb, eCrn HY>KHO "KOMNaKTHO pa3BeTBuTbCA", Hanpumep, Ha 3, 4, 5 n 6onee cueHapunes?
OTO MOXHO caenaTtb Npy NOMOLWM BblYUCIAeMOro nepexopa (CtTaHgapTHOe HasBaHWe onepauun).
BbluncrnsemMelii nepexoq ocyLiecTesngetca npu nomolum komanabsl addwf PC,F , koTopas
hopManbHO ONUChIBaAETCS Tak: CNoXuTb cogepxxmumoe pernctpos W n PC, ¢ coxpaHeHuem
pesynbTaTta croxeHus B pernctpe PC (umeeTtca BBUAYy MNagLwlnn paspsas cHeTymka KoMaHg C
HasBaHnem PCL).

HedopmanbHO, 3Ta KoMaH4a onucbiBaeTCs Tak: yBenuunTb (MpMpacTuTb) TeKyLee 3HaYeHne
COAEPXMMOro cyeTymka komaHg PC Ha BenuunHy cogepxmmoro peructpa W.

To >xe camoe MOXHO ckasaTb M 0 opMasnibHOM TonkKoBaHuM komaHabl addwf PC,W .

Pas3Huua Tonbko B TOM, 4TO pe3ynbTaT crioxeHuss 6yaet coxpaHeH B peructpe W.

Takum obpasom, n3-3a Toro, YTo pesyrnbTaT onepauun coxpaHutca B pernctpe W, dyaet
OCYLLEeCTBMEHO MpupaLleHne He cYeTYMKa KOMaH, a akkymynaTopa.

Mo aTon npuymHe, komaHay addwf PC,W Henb3a Ucrnonb3oBaTh B Ka4eCTBE KOMaHAbI
BblYMCNIAEMOrO nepexoaa.

Umak, ons opaaHu3ayuu ebi4ucsIseMo20 rnepexoda, npumMeHsiemcsi komaHoa addwf PC,F
OTa KkoMaHAa, B TEKCTe NporpamMMbl, MOXET pacrnonaratbCa rae yrogHo (tTam, Kyaa ee BCTaBuUT
NporpaMMuCT), U COOTBETCTBEHHO, afpec 3TOM KOMaHAbl, B NaMATU NPOrpaMmm, MOXeT BbITb
pasnnYHbIM.

Tak BOT, ANs BbIYMCNSEMOro nepexoaa, 3ToT aapec ABNAeTca kak Obl Ha4YanbHOWM TOYKOM oTcyeTa.
Mprmep: nporpamMncT cocTaenseT nporpammy. OH "goLwen 4o Toro ee mecTta”, rae Hy>KHO
"pas3BeTBUTL" Nporpammy, Hanpumep, Ha 4 cueHapus (4ns Toro 4Tobbl BNOcneacTsun "yntn'" Ha
UCMOMHEHMEe TOro UMM MHOro 13 3TUX 4-X cueHapueB).
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MoxHO opraHu3oBaTb Ceputo nocriegoBaTernbHbIX MPOBEPOK, a MOXHO OpraHM3oBaTh U
BblYMCNSEMbIV Nepexos.

B nocnegHem cnyyae, MOXXHO 060MTUCE KONMYECTBOM KOMaHA MEHbLUMM, YeM B MEPBOM Criyyae, u
"B MO3ru 370 noxutcs" 6onee kOMGOpPTHO.

Takoro poga BbIUrpbIll TEM 3aMeTHee, YeM Ha Bonbluee KONMYecTBO CLeHapueB HYXXHO
"pasBeTBUTLCA".

Mpexge Yyem BCTaBUTb B TEKCT nporpammbl komangy addwf PC,F , HeoGxoanumo onpegenntbcd
KpuTepuem nepexoaa, To ecTb, C COAEPKUMbIM YEro-To, YTO onpeaenseT, Kakov UMEHHO 13 4-X
cueHapueB byaeT ganee NCMNOMHATLCA.

3710 "yero-10" ecTb pernctp W, a kputepmem nepexoga ABfsieTCca ero Coaepxmmoe, To ecTb, YUCIO,
Haxogseecs B pernctpe W Ha MOMEHT UCnonHeHnsa komangbl addwf PC,F .

OTO YnCnOo 1 ecTb NpUpaLleHme cyeTymnka komaHg PC.

Ewe pa3s nostopsto, 4To komaHga addwf PC,F, B namat nporpamm, MOXeT nmeTb nobon agpec, u
B Criydae opraHuMsaumm BbIYUCIISIEMOro nepexoaa, aToT agpec onpeaensieT TONbKO NonoxeHue
3TOM KOMaHAbl B NaMATU NPOrpaMm U He BrMsieT Ha BbIGOp AanbHeNLWnX cueHapues paboTbl
nporpamMmbi.

OT0T BbIOOpP 3aBMCUT OT NpUpaLLeHus cHeTynka komarHg PC.

Kakune uncna gormkHbl 6biTb 3anucadel B pernctp W?

[nsa Toro 4Tobbl Npouedypa BbIMMCNSAEMOro nepexoda nosnydnnack "KOMNakTHOW", 3HaYEHUS 3TUX
yucen, B AaHHOM cry4ae (4 cueHapus), AOMKHbI ObITb paBHbl 0, 1, 2, 3 (Nno4YeMy MMEHHO Takune
3Ha4veHus, a He 1, 2, 3, 4, Bbl norimeTe no3xe).

Ecnu cueHapueB Bornbluee 4em 4, TO 3TOT YNCNOBOMW PSS HY>XHO NPOAOCIKNUTL (KONMYECTBO 3TUX
yncen AomMKHO ObiTb paBHO KONMYECTBY CLiEHapUeEB).

Mocne ocyLlecTBEHNs 04HOrO U3 HECKOMbKNUX BO3MOXHbLIX NpUpaLLeHnii COOEePXXMMOro cHeTymKka
komaHa PC, GyaeT ocyLiecTBrneH nepexo (CTek He 3a4enCTBOBaH) Ha OA4HY M3 KOMaHA Havana
NCMNOMNHEHNS CLeHapueB NporpaMmel, Kotopas u bygeT ucnonHeHa B nocnegyrowmnx MawmnHHbIX
LUMKNax.

Komangamu Havana ucnosniHeHust cueHapueB MoryT ObiTb:

- KomaHOnbI goto .
lMocnedHum cyeHapueM, Moxem 6bImb (a MOXET U He ObITb. 3aBUCUT OT 3a4yMKW)
cueHapull " npoz2pamMma ucnoJsiHsiemcs oarsnee'.
Takol ebivucnsieMbll nepexod NpUMeHsiemcsi 8 mex cjy4asix, koeda ebi60p mozao
UsluU UHO20 cyeHapusi pabomsi Npo2paMMbl HY>KHO MOCMasumsb 8 3agUCUMOCMb Om
8HeWwHea20 ynpaesJsieHusi (HaNnpUMep, OT COCTOSHUA KNaBuaTypbl) uslu om pe3ysibmamoe
pabomsi npo2paMMbi (HanpuMep, OT pesyrbTaTta BbIYUCIEHUS).

- KomaHOni retlw .
Takou ebivucnsieMbll nepexod npumMeHsiemcs 0isi 8bI60POK OaHHbIX U3 mabauybi
OdaHHbIX (B TOM Yncne 1 Ans NnepekogmpoBOK).

KoHeuHOo e, MOXHO Kak yrogHo, "HEKOMMakTHO pa3bpocaTb", Mo TEKCTY NporpaMmbl, KOMaHAb!
Hayana UCNosIHEHNsI CLLEHAPUEB, HO 3a4eM HYXXHbl NULLIHME NPOoBnembl?.

"KomnakTHOM rpynnomn” s Ha3biBako rpynny KOMaHg Hadana UcrnofHeHUs CLeHapueB NporpaMmmbl,
pacnonaratoLytocs cpasy xe nocne komanasl addwf PC,F .

To ecTb, agpeca 3TUX KOMaHf, B NaMATK Nporpamm, "uayT apyr 3a gpyrom” (KomaHgbl He
"pasbpocaHbl” No NnamMaTK Nporpamm).

Hanpumep, ansa cnyyas 4-cueHapHon paboTbl, nepea ncnonHeHmem komanapl addwf PC,F , Hy>KHO
OTKyda-To ckonupoBaTb, B pernctp W, ogHO 13 Yncen, HaxogsaLwWwmxcsa B YACNOBOM Anana3oHe oT
HyNs 00 TpexX BKMIOYUTENBHO.

Ecnn ato caenaTtsb, To nocne ucrnonHeHns komadasl addwf PC,F , npousonget nepexo ('npbikok™)
paboyen ToUK1 NporpamMmmbl Ha OAHY M3 YeTblipeX KOMaHA Havyana UCNofHEHUs cueHapueB
nporpamMmmbl (NOcne ycrioBHbIX 1 6€3yCnoBHbIX, 3TO TPETbSA Pa3HOBUAHOCTb NEPEXOAOB).

B panbHerwem, nocne nepexofa Ha Havano UCNONHEeHNs BbIBpaHHOro cueHapus, oH 1 byaet
NCMNOSHEH.

Bonpoc: "Otkyaa, B peructp W, MoryT ObITb 3anncaHbl Yncna, 3HadyeHUst KoTopbiX onpeaensoT
AanbHenwmn Bbl6op TOro UM MHOTO cLueHapusi paboTbl NporpaMmmbl”?

OTBeT: 13 pernctpa obLero HasHa4yeHus, NpefHa3HaA4YeHHOro Ans OCYyLEeCTBIEHNS 3TOW onepauun.
CooTBETCTBEHHO, HA MOMEHT Havyana KoNnMpoBaHUA, COAEPXKMMOE 3TOro permctpa obuiero
Ha3Ha4eHWs JOMKHO COOTBETCTBOBATb, CPOPMYNMPOBAHHOMY BbILLIE, "YCIOBUIO KOMNAKTHOCTK".
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Ecnu "npuBasatbca” k cnyyaro ynpasneHus cueHapusmm paboTbl nporpamMmmbl, C NOMOLLbHO
KnasmaTtypbl, peanuaytoLen 0gHO 13 4-x BO3MOXHbIX COCTOSAHWUI, TO 4SS 9TOro notpedyertcs 2
KHOIMKMW.

B koHeuHOM uTOre, cogepxumoe pernctpa W copmupyeTcs no pesynbTatamMm onpoca KnasuaTypsbl.
MoxHO onpocuTb kKnaemaTypy v 13 6onbLUEro KormyecTBa KHOMOK.

B aTom cny4yae, KonnyecTBO BO3MOXHbIX COCTOSIHUMA YBENMYUTCA Y MOXHO peanu3oBaTb 6onbluee
KONMYeCcTBO cueHapueB paboTbl NporpamMmbl.

B nobom cny4yae, "NpbbkoK" paboyen TOUKM NporpaMmmMbl Ha O4HY M3 KOMaH4 Ha4vana UCNoIHEHUS
cLieHapmeB nporpaMmmbl, MPOUCXOANT MO NpUHUMNY: ecsu 8 peaucmpe W, Ha MOMEeHM
ucnosiHeHus1 komaHOb! addwf PC,F , 3anucaHo 4yucsio N, mo nocne ucnosiHeHuUU KOMaHObI
addwf PC,F , npou3otidem nepexod paboyell mo4yku npospaMmMmbl Ha KOMaHOy Ha4vana
ucrnoJsiHeHUus1 cyeHapusi npo2pamMmMsbl, ¢ Homepom N+1.

O6pawato Bawwe BHMMaHMe Ha TO, 4TO 3TOT "NpbbKOK" (Nnepexon) nponcxogmT 6e3 npuMeHeHns
KOMaHAbl Nepexoda, a 3a cyYeT NnpupalleHus cogaepXMmMoro cyetTymka komaHg PC, kotopoe
NPOMCXOANT Nocrne ncnonHeHns komanasl addwf PC,F .

WNTtak, ke K npakTuke.

dann ¢c npumepamm BbluMcnsaeMbix nepexonoB addwfpc.asm
(HaxoguTcsa B nanke " Tekcmebi rnpozpamm'™).

o710 BbIMNMAONT Tak:

; NPUMEPH MCIIOJIB3OBAHMA BBHUMCIIAEMEIX I[TEPEXOIOB
; NPUMEP N1

rkkkkkkkkkkkkkkkkkhkkkhkkkkhkkkkkkhkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkhkkk
1

; B maHHOM criyuae, KJaBuaTypa nogkiodyenHa k Beeogam RAO m RAL

; (2 xuHonkm mnm Tym6iepa).

; B" wanke" nporpaMMsl moikeH 6Tk ' npommcan”’ permuctp PC (PC equ 02h) n nmo

; mcnoyHeHust koMaumst movf PortA W, BHEBOMH NOpTa A, NONKIOYEHHHE K KjaBuaType,
; OOJXHH OHTB yCTAHOBJIEHH Ha pabory " Ha BxO&L'.

movf PortA,W ; Ompoc knaBmaTypsl ( KOOMPOBaHME UMCIA,
; NpUCYTCTBYKIEI'O Ha BHBOJAX IOpTa A,
; B peructp W).

; [lpuMeHeHMe BHYMCISIEMOT'O Nepexoxna.
; ( mepexonm Ha MCHONHeHMe PaBJIMUYHEX CLEHAapUeB B BaBUCHMMOCTU OT
; COCTOSIHUSI KJIQBUATYPH)

addwf PC,F . YBemmuenme PC B BaBMCHMMOCTM OT COCTOSHMUS
; knaBuaTyps ( UMclla, BanMCaHHOT'O IPM OIIPOCEe
; knaBuaTyps, B peructp W).

goto Function . PexmM ycTaHOBKM [IU. 0000 0000
goto Plus ;" Imoc OY". 0000 0001
goto Minus ;" Mmmyc 04" 0000 0010
............ ; IlporpaMMa MCHOJHSIETCSI HJajee 0000 0011
; IIPUMEP N 2

nponucan” peructp PC (PC equ 02h).

call TABLE ; Iepexonm mo crexy B I TABLE.

............ ; <--Bosepar no creky us I TABLE, nocne uero
............ ; IporpaMMa MCIOJIHSIETCS najee
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; [[pyMeHeHNe BEUYMCIISIEMOT'O Iepexona.
; ( mpeoBpasoBaHMe IOBOMYHO- HECSATUYHOTO KOAA B KOJ /- CEIMEHTHOI'O MHOMKATOPA)

TABLE addwf PC,F ; Comepxmumoe cuerumka komann PC yeemmumpaercs:

; Ha BeIMUMHY COIEPXMMOTo akkymyqsiropa W.

retw  b'00111111 ; .FEDCBA =0

rettw  b'00000110 ; .....CB. =

retw  b'01011011' ; .G.ED.BA=2

retiw  b'01001111' ;.G.DCBA =3

retiw  b'01100110' ; .GF..CB.=4

retw  b'01101101' ; .GF.DC.A=5

retw  b'01111101' ; . GFEDC.A=6

retw  b'00000111' ;....CBA=7

retw  b'01111111 ; . GFEDCBA =8

retiw  b'01101111' ; .GF.DCBA =9

retlw .00 D, = Bce CeKTOpH NOT'alleHE.

retlw 113 :.GFE..A=F lpusnak pexmMa ycTaHoBkm IIU.

retlw  .246 ; HGFE.CB. = H. Npusnak pexmma " mmoc NU".

retiwv  .184 y HFED... = L. NpusHak pexmMa " MmuHyc IIU".

retiv 241  HGFE..A=F. lpusHaK pexMMa dYacToToMepa.

O6paLuato Bawle BHMMaHme Ha To, 4TO 3TOT hawn, popmarnbHo, He ABnseTca nporpammon (oH
SIBMISIETCS YaCThbio NporpamMbl U He 0POpPMIEH Kak "nosiHoLeHHasn" nporpammMa) u npoekTa nog Hero
co3faBaTb HE HYXXHO.

OTkpbITb ero B MPLAB MOXHO Kak 0bbl4yHbIn dhann (File > Open).

PaccmoTpum npumep Ne 1.

OTOT Npumep UNNICTPUPYET NPUHLMN "pa3BeTBNeHnsa" nporpamMmmbl Ha 4 cueHapus, BbIGop ogHOro
N3 KOTOPbIX CTAaBUTCA B 3aBUCUMOCTb OT TEKYLLEro COCTOAHUS KriaBuaTypbl, COCTOALLLEN N3 OABYX
KHOMOK, NOAKIMIOYEHHbIX Mexay BbiBogamu RAO, RAL nopTta A 1 KOpnycom.

[nsa Toro 4tobbl, Ha BbiBogax RAO n RAL, o6ecneuntb eanHUYHbIE YPOBHM NPU OTXKaTbIX KHOMKaX
(KHOMKW - C HOPMarbHO Pa30MKHYTLIMU KOHTakTamu. [opT A He UMeeT BHYTPEHHEN "NOLTSKKKN"),
HeobX0ANMO KX "MOATSHYTL", K Lenun +5v, BHELLHUMM, NOATATMBAOLNMK PE3UCTOPaMU.

B cOOTBETCTBMM C U3NOXEHHLIM BbILLIE MPUHLMMOM, KOMaHAbl Havana NCnosiIHeHUs cLeHapreB
nporpamMMbl AOMXHbI pacrnonaratbCs KOMMNakTHO, cpady xe nocre komanapl addwf PC,F , 4to Bbl n
BuguTe.

B pnaHHOM criyvae, BblUUCIISEMbIV NEpexoq Ha UCNOSTHEHME OAHOro U3 4-X cueHapues NporpamMmbl,
npov3BoAUTCA criegyowmum obpasom.

C nomouso komaHabl movf PortAW |, nponssBoguTcs onpoc KnaesuaTypbl.

Tak kak komaHga movf saBnseTca 6anT-opueHTUpoBaHHOM, TO B perncTp W 3anucbiBaeTtcs 6anT (8
6uTos).

Tak kak 3agenctsoBaH nopt A, nmetowmn 5 BoiBogos (PIC16F84A), To B Gutax Ne 5, 6, 7 peructpa
PortA, no ymonyanuto, Bcerga 6yayT BbICTAaBNATLCA HYNN.

Takum obpasom, Npu Hanuumm Hynen Ha BbiBogax RA2, RA3, RA4 (3710 HyxkHO obecneunTb 4o
"BNéTa" B 3Ty Npoueaypy), BO3MOXHbIE YNCIIOBbIE 3HAYEHMS coaepXumoro permctpa W 6yayt
CcTporo onpegeneHHoimMn: 0, 1, 2, 3.

To ecTb, UMeeT MecTo BbITb KOMMaKTHas rpynna yncen.

Bonpoc: "Tlovemy He 1, 2, 3, 4"?

OTBeT: NOTOMY, YTO ANg TOro 4YTo6bI, Nocne ncnonHeHmsa komadabl addwf PC,F |, nepenTw,
HanpuMep, Ha criefyoLlyto nocne Hee kKoMmaHay (cueHapun Ne 1), npupalleHne cHeTYnKa KomaHg
PC gomkHO BbITb HyNeBbIM.

OT10 00BbACHAETCS TeM, UTO cyemyuk komaHO PC aemomMamu4yecku UHKpeMeHmupyemcsi npu
ucnonHeHuu 1060l KoMaHObI N NO3TOMY ellle pa3 NoBTOpSto, ecniu 8 peaucmpe \W, Ha
MoMeHm ucnoJsiHeHusi komaHOsbl addwf PC,F , 3anucaHo 4yucsio N, mo nocne ucnonHeHuu
komaHObI addwf PC,F , npou3sotidem nepexod paboyeli moYKu npo2pamMmbl Ha KOMaHOy
Ha4dasia ucrnoJsiHeHUs1 cyeHapusi npo2pamMmMbi, ¢ Homepom N+1.

Hanpumep, ecnn B peructpe W "nexxut"” yncrno 0, To nponsonaeT nepexoq Ha Havyano UCNoSTHEHUS
cueHapusa Nel (komaHga ero Bbibopa HaxoamMTcsa cpady e nocrne komaHabl addwf PC,F). U T.4.
BbiBOA 13 9TOro cnefyowmin: K MOMEHTY UCNONHeHUa kKomaHabl movf PortA)W |, nepBble 2 BbiBoAa
nopta A JOMKHbI 6bITb HACTPOEHbI Ha paboTy "Ha BxoA4", a Ha BbiBogax RA2 ... RA4 aomnxHbl ObiTb
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HyrneBble YPOBHU.
B cooTBeTCTBUM C 3TMM, BO3MOXHbIE pe3ynbTaThl ONpoca KnasnaTtypbl 6yayT cnegyowumm:
00000000 - gns 1-ro cueHapusa (W=0), obe KHOMKN HaxaTbl,

00000001 - gns 2-ro cueHapusa (W=1), 1-9 KHOMKa HaxaTa, a 2-9 oTXKaTa,

00000010 - gna 3-ro cueHapus (W=2), 2-5 KHorka Haxara, a 1-a omxara,

00000011 - ans 4-ro cueHapus (W=3), o6e KHOMKN oTKaTbl.

[MpumeyaHne: HaxxaTuo KHONKK cooTBeTcTByeT 0, a omkaTuio, 1.

KpacHbIM LIBETOM BblAeNeHo To, YTO U3MEHHAETCA.

B pesynbTaTe onpoca knaesuatypsbl, B peructp W 3anucbiBaeTca 04HO U3 3TUX Yucen, u ganee
NpouCXoaunT NpupaLleHe COAePKMMOro cyeTymka komang PC Ha BeNUYMHY 3TOro Ymcna, nnoc
OQVH aBTOUHKPEMEHT.

Hanpumep, ans nepexofa Ha 3-M CLeHapumn, coaepXxmnmoe cyeTymnka komaHg PC yBenuymBaeTcs
Ha 2 (3a c4eT CyMMUPOBAHNSA COLEPKMMOro cyeTumka komaHa PC n cogepxxmmoro pernctpa W = 2),
a 3aTteM n ewe Ha 1 (3a cHeT aBTOMHKPEMEHTa COAEPXKMMOro cyeTumka komaHg PC, nmetowero
MecTo ObITb Npy ncnonHeHun komaHabl addwf PC,F).

Mpumep Ne 1 (cm. addwfpc.asm ) B3AT 13 TekCTa MOeW nporpammbl, KoTopas "obcnyxusaet"
YacToTOMep-LMGPOBYIO LLIKany.

Mepexobl Ha UCNonHeHWe NepBbIX TPEX CUueHapueB OpraHN3oBaHbl C MOMOLLLIO KOMaHA
Ge3ycnoBHbIX Nepexoaos (goto ), a 4-M cueHapuem SABASETCS CLeHapuin "nporpamMmma UCNOSHAETCS
nanee".

B 3aBMcMMOCTM OT TOro, Kakasi U3 NepBbIX TPex KoMaHA goto ByaeT ucnonHeHa, 6ygeT otpaboTaHa
oaHa n3 Tpex nognporpamm (Function - 1-n cueHapuii, Plus = 2-i1 cueHapun, Minus > 3-i
cueHapun).

EcTecTBEHHO, 4YTO KONMYECTBO cLueHapreB MoXeT BbiTb 1 60nbLINM.

B nocnegHem, 4-M cueHapuu, Takke MOXHO UCMNONb30BaTb KOMaHgy goto .

A MOXHO 1 He NCNoNb3oBaTh (Kak B MPUBEAEHHOM NpUMeEpE).

OTO 3aBUCUT OT 3aMbicria NPOrpaMmei.

B npumepe Ne 2 nokasaHa opraHu3aumsa Tak HasbiBaemMoro TabnmyHoro (aHanorusa ¢ Tabnuuen),
BbIYMCNSEMOro nepexoaa, ¢ Lenbto npeobpasoBaHns ABOUHHO-AECATUYHOIO KoAa B KO
7-CerMeHTHOro nHamnkaTopa.

Mpn KOHCTPYMpPOBaHUN YCTPOWUCTB C OTOBpaXKeHNeM AaHHbIX B OOHOM USN HECKOMbKNX
7-cerMeHTHbIX MHOMKaTopax, Takoro poga npeobpasoBaHue ABnseTcs abcontoTHO HEOBXOANMbIM.
MNMognporpammy aTOro NpeobpasoBaHUSA, NOCTPOEHHYHO MO KNaccu4eckomy npuHumny, Bel cenvac u
suauTe (MM TABLE , HO MOXHO Ha3BaTb ee KaK yrogHo).

Mocne ctaHgapTHOM KOMaHAbI Beluncrnsgemoro nepexoga addwf PC,F , KOMNakTHO pacnosioXeHbl
15 KkomaHA Havarna UCMNOMHEHNd cueHapueB NporpamMmbl.

OHu KOpOTKME.

"PaclumdpoBka” komaHapl retiw k : B pernctp W, sanncbiBaeTcs KOHCTaHTa, Nocre Yyero,
aBTOMaTMYeCKU OCYLLLECTBNAETCA BO3BPAT MO CTEKY.

OTtkyga, 4to 1 Kyga?

[asawnTte pasbupatbcs.

Ecnu peyb naet o Bo3BpaTe No CTeKy, TO CHayana Hy»XHO OCyLeCcTBUTb YCNoBHbIN nepexog B (11
TABLE (call TABLE ).

B npuHumMne, komaHga retlw aTo Ta ke KkomaHga return (Bo3spaTt M3 NOANPOrpaMmbl Mo CTEKY), HO
Tomnbko Gonee "HaBopoveHHas".

Ee "HaBopoyeHHOCTL" 3aknoyaeTcs B TOM, YTO OHa coemeuw,aem e cebe paboyyro onepayuro
(konupoeaHue 8 pecucmp \W KOHCmMaHmMbI) U 8038pPam Mo cMekxy.

Mpn ncnonHeHnn koMaHapbl return , paboyern onepawlmm He CoBepLIaeTCH, a OCyLLEeCTBseTCA
TONbKO BO3BpaT MO CTEKY.

Takum obpasom, KomaHgy retlw MOXXHO paccMaTpuBaTb Kak "MUKponognporpaMmmy”, COCTOSALLYIO U3
ogHon paboyen koMaHabl (KONMPOBaHWE KOHCTaHThI B pernctp W), nocne UcnofHeHnsa KOTOPOW,
OCYLLeCTBISeTCA aBTOMaTUYECKUIN BO3BPAT MO CTEKY.

BoT Takasa "xutpas” nonyyaeTca KOMaHaa, U KCcTatu, odeHb yaobHasa (MHoroe ynpowiaer).

Mocne ncnonHeHnsa TekyLen koMmarnapl retiw (Toro unm nHoro cueHapus), B pernctpe W, "ocegaet"
Hekoe 4ncno (To, KoTopoe TpebyeTcs NoNyYnTb B pedynbTaTe peanvsauunmn TeKyLwero cueHapus, a
ApYrMmu crioBamun — pesyrnbTaT KOAOBOro npeobpasoBaHns), KOTOpoe, B AalbHENLLEM,
nucnonb3yeTcs B NporpaMmme.
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B paccmatpuBaemom criyyae, ocyLlecTBnsieTcst KogoBoe npeobpasoBaHune vmcen, "npuBsa3aHHoe" K
7-CerMeHTHOMY UHOMKATOPY, HO MOXHO OCYLLIECTBUTL 3TY "MPUBA3KY" U K YEMY-TO OpPYyromy.
Hanpumep, K Xngkokpuctannmyeckum Mogynsm.

B atom cny4ae, Toxe TpebyeTtcs kogoBoe npeobpasoBaHue.

MocmoTpuTe Ha nepsble 10 komaHA retlw 1 obpaTtuTe BHMMaHWE Ha YMCMOBbIE 3HAYEHUS KOHCTaHT,
KoTopble, Anga yaobcTtea, npeactasneHbl B GuHapHoM Buae.

CeepbTech C "packnagkon” cekTopoB 7-cermeHTHoro nHgukartopa (A,B,C,D,E,F,H), n Bbl 6e3
ocoboro Tpyga 3ameTute, 4TO Hanpumep, Nocne NCNOMHEHUA KOMaHabl 1-ro cueHapus, B perucTp
W ckonupyeTtcsa unucno, otobpaxatoLee B 7-cerMeHTHOM nHankaTope cumeon 0, 2-ro cueHapus —
cumBon 1, 3-ro cueHapust — CMMBOST 2 U T.4.

OT0 03Ha4aeT TO, YTO Hanpumep, BECOBON Ko ABOoUYHOro yucna Oh, HenpurogHbii gng
oTobpaxkeHus B 7-CerMeHTHOM MHAMKaTope B B1uae cumsona 0, C MOMOLLbO NognporpaMmmbl
TabnnyHoro, BblMUCNIAEMOro nepexona, 6yaet npeobpasoBaH B KO, KOTOPbIV 7-CEerMEHTHbIN
nHankaTop otobpaxaet B Buge cumsona 0.

To ke camoe OTHOCUTCA U KO BCEM OCTalbHbIM ABOUYHbBIM YMCaM 0 9 BKNIOYUTENBHO.

Mepsble 10 komaHA retlw ocyliecTBNAT kKogoBOe NpeobpaszoBaHne ABOUYHBIX YNCEN B KOOI
cumeonos O ... 9.

MNepBas koMaHOa cBepxy, NPOM3BOANT KO4OBOE NpeobpasoBaHne ABOMYHOro koada Yucrna 0 B ko,
cumBona 0, a nocnegHss, kogosoe npeobpasoBaHue ABOMYHOrO Koaa ymcna 9 B koa cumsona 9.
MpuHUMN paboTbl NocneayLWmx 5-Tm KOMaHa > TaKOM e, TONbKO OCYLLECTBNAETCS KO4oBOe
npeobpasoBaHne He B CMMBOSbI LGP, @ B CUMBOJbI NAaTUHCKNX BYKB (C 3a4eNCTBOBAHNEM
3anAToM), U KOHCTaHTbl NpeAcTaBneHbl He B GBMHAPHOW, a B AECATUYHOW CUCTEME UCHUCTIEHNS
(MOXXHO nepeBecTn 1 B BUHAPHYIO).

MTak, nocne ncnonHeHust TOro UM MHOro cueHapus, B pernctpe W "oceno” 4nucno,
COOTBETCTBYIOLLEE KOAY OAHOr0 U3 HECKOMBbKNX CUMBOSIOB, KOTOPble cnocobeH oTobpa3snTb
7-CerMeHTHbIN UHANKaTOoP.

OcTaeTcs ToNbKO CKONMMpPOBaTh 3TO YUCNO, U3 pernctpa W, B perncTp nopta (ero BblBOAbl AOMKHbI
ObITb HACTPOEHbI Ha paboTy "Ha BbIX0A4"), K BbIBOAAM KOTOPOro NOAKMYEHbI CEKTOPbI
7-CerMeHTHOro nHgukaropa.

To ecTb, BbIBECTU CUMBOJT Ha MHAMNKALNIO.

Kakum o6pasom JormkHbI (hopMUpOBaTLCS 3HAYEHNUST Yncer, Konupyemblx B peructp W, nepes
Ha4anom oTpaboTku nognporpaMmmbl TabnuyHoro, BeluncrisieMmoro nepexoga TABLE ?

KomaHpa call TABLE mMoxeT HaxoamnTbCAa B TEKCTe nporpaMmmsl unu go, unu nocrie N TABLE , Tak
kak B PIC16F84A (B cBA3M ¢ "cnabocunbHOCTbIO", pasgeneHms Ha CTpaHuLbl NaMsTi NporpaMm
HeT), YCNOBHbIN (M 6€3yCNOBHbIN TOXE) NEPEXOL MOXHO OCYLLLECTBUTb M3 Ntoboro "mMecta” Tekcta
nporpammel, B fto6oe "mMecTta" TekcTa nporpamMmei.

EaonHcTBEHHOE OrpaHuyeHue: "epaHuya’ Mexady 6s1okamu namsimu npozpamMm (0anH 6ok aTo
256 auyeek PC) He dosmkHa " npoxodums" 4epe3 mabnuuy ebivyucrisseMoz20 rnepexoda (06 aTom
rOBOPUNOCH paHee).

B Hawewm cnyyae, komaHga call TABLE HaxoamTtcs Bbiwe (MO TEKCTY Nporpammel, a 3Haumt n B PC)
M TABLE.

B cnyyae 15-tucueHapHoun paboTbl, C y4eTOM TOro, YTO KOMaHAbl Hayarna UCNoSIHEHUs cLueHapueB
nporpamMmbl pacronoXXeHbl KOMMNAaKTHO, MakcuMaribHoe 3Ha4yeHue Yucna, npeaBapuTtensHo
3anucbiBaemMoro B permctp W, AomkHO ObiTb 15-1=14.

To ecTb, B pernctp W, npegBapuTeribHO, OOIMKHbI 3anncbiBaTbCA YMCna, HaXo4saLWmMecs B YUCNOBOM
AnanasoHe ot .0 oo .14.

[nsa nepsbix 10-Tn cueHapueBs, 3Ha4YeHNs ATUX Yncen gyénupyoTca B CUMBOSbHOM hopme
(0>0,1>1,2>2,..9209).

B goaHHOM criyvae, K 3Ha4YeHUaMm vncer, npeasapuTerbHO 3anucbiBaemMbiM B peructp W ans
ncnonHeHus cueHapues ¢ Nell no 15 (4micna ¢ .10 no .14), AomkHbI BbITb "XeCTKo NpuBaA3aHb!”
pesynbTaTbl BbIMNOMHEHUS onepaLmi YCTaHOBKM MPU3HaKoB PEXUMOB, KOTOPbIE, B CBOKO o4epeb,
">XECTKO NnpuBsA3aHbl" K pedynbTaTy onpoca COCTOsIHMA KnaBuaTypbl (pexunmbl paboTbl yCTponcTBa
nepeknYyaTcs Npy1 NOMOLLU KnasunaTypbl).

AHanornyHble "NpuBA3KN" peXnMoB/nogpexnmoB paboTbl yCTPOUCTBa (MNn eLe Yero-To) K TeM Unm
WHbIM CMMBOMAaM, BbIBOAMMbBIM Ha MHOMKALMIO, OCYLLIECTBISITCA OO UCNONHEeHUs kKoMmaHabl call
TABLE n "MexaHn3M" ux oCcyLLeCTBNEHNS MOXET BbiTb pa3nuyHbIM.

B 6onblmnHcTBe cny4vaes, 11 Beluncnsgemoro nepexoga, nogobHas MM TABLE , Bbi3biBaeTcs

(call TABLE ) u3 umknmyeckux nognporpamm o6paboTkm CoaepKMMOro HEKMX PerncTpoB obLuero
HasHayeHus, cogepxalwmx B cebe gaHHble, NpefHa3HaYeHHble AN BbiBOAA HA MHAMKALUMIO.
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[nsa kpaTkocTK, HasoBy aTu permctpbl LEDamu. Ot LEDO (cambii mnagwumn), o LED7 (cambiin
cTapLumn).

Hanpumep, ecnu pesynbtat namepeHus (noacyeTa) HyXKHO BbIBECTM Ha MHOMKALMIO KaK
8-paspgagHoe, 0ecATUYHOe YNUCTIO, TO ABOUYHbIN pe3ynbTaT n3MmepeHus "nporoHseTcs"” yepes
OBONYHO-AECATMYHOE npeobpasoBaHmne (0 HEM, MO34HEE), B UTOre KOTOPOro, pe3ynbTaT n3mMepeHus
nomeLyaeTcsa B mnagwme nonybantsl 8-mu LEDOB.

[anee, cooepxmMmoe 3TUX PErncTpoB, ¢ cobNoaeHMEM NOPsiAKa CTapLLIMHCTBA, NOoYepeaHo
konupyeTcsa B permctp W, noasepraetca kogoBomy npeobpasoanuio (call TABLE ) n BbiBOagnUTCS
Ha MHAMKaUMIO B BUOE CMMBOOB.

Uto kacaeTcqa nocnegHero, To "TexHonorna" BblBoAa Ha MHOUKAUUIO NpocTa: pe3ynbTaTt KO4OBOro
npeobpasoBaHus, 13 pernctpa W, KonmpyeTcs B permcTp Toro nopTta, K BblIBO4aM KOTOPOro
NOAKIMOYEHbI BbIBOObI CEKTOPOB 7-CErMEeHTHOro nHaukaTopa.

A Tenepb npeacTaBunica yaobHbI cnydan ang Toro 4tobbl, B 06Lem Buae, pasobpatbCcs ¢ Takmum
NOHATUEM KaK ANHaMMYeCKas MHONKaLMUA.

[lnsa onpegeneHHoCTH, NPeanonoOXNM, YTO B OAHOM MOSTHOM LMKMEe MHOMKAUUK, pesynbTaThbl
KOOOBOro npeobpasoBaHms BbIBOAATCH Ha MHOUKALMIO, HAYMHAs C MagLlero, 4eCATUYHOro
paspsaga NMHenKn 7-cerMeHTHbIX MHAMKaTOPOoB (B NOpSAKe BO3pacTaHUs CTapLUUHCTBA).

Mo okoHYaHWMM NocneaoBaTenbHOrO BbIBOAA pe3ynbTaToB KOAOBOro npeobpasoBaHus BO Bce 8
3HaKOMECT JIMHENKN, NpomncxoanT nepexos (No konbLy) Ha BbIBOA CMMBOSIA B MNajLlee 3HaKOMeCTo
NUHENKMN.

W Tak ganee. [1o KOHLA NUHENKMN.

Mocne aToro, BCe onsiTb NOBTOPSIETCA CHOBA 1 CHOBA.

BoT Bam 1 Tnn4HbIn npumep "OBONHON 3aKONbLOBKM'": 04MH "BUTOK" 60MNbLLOro KonbLa UHAMKaumumn
paBeH 8-mMu "BUTKaM" Manoro KonbLa nHaukaumu, "gucnoumpytoieroca” BHyTpn 60nbLIoro Konbua
MHAVKaLUW.

Ecnn peyb nget o onkcMpoBaHHOM KonmyecTtse "BUTKOB" (8), TO KONMYECTBO "BUTKOB" Manoro
KosibLia MHOMKaUMN HYXXHO "NOCTaBUTb Ha CHETYUK".

KonuyectBo "BMTKOB" 60MNbLUOrO KonbLia MHAMKALUN TOXE HYXXHO "NMOCTaBUTb Ha CYETYUK", BEOb
Henb3s e gonyCTuTb, YTobbl pabodas Touka NporpamMmbl BCe BPEMSI HAaXO4unack B nognporpaMmme
BbIBOAA AAHHbIX HA UHAUKALNIO.

B npotuBHOM crniyyae, "He ByayT aenatbCcs Apyrve, BaxHble Aena“, Hanpumep, 3amep.

A 6e3 Hero, Takast UHGUKaUnst 1 4apoM He HyXHa.

To ecTb, OOMKHO BbITh "OTMOTaHO" OUKCMPOBAHHOE KONMUYECTBO "BMTKOB" 60MbLLOIo KonbLa
MHAMKaLMK, nocne vyero paboyasn Touka nporpammbl AoSmKHA NOKUHYTE M1 BbiIBOAA AaHHbBIX Ha
MHAVKauuio 1 "coenatb Apyrue, BaxkHble gena'.

Mocne Toro Kak "oHa ux cgenaet”, n B pesynbTtarte 3T0ro, B Hannumm 0ygeTt MMeTbCA TO, YTO HYXHO
BbIBECTU HA MHAMKALNIO, CHOBA HaumMHaeTcd oTpaboTka M1 BbiBoAa AaHHbLIX HA MHOVKALNIO.

Bce nosTopsieTca cHoBa. Hy 1 Tak nanee. MHoro pas.

B vHTepBarne BpeMeHu Kaxaom Takom "oTy4Kkn", 7-CerMeHTHble MHAMKATOpbI “racatca” BNoTb 40
Hayana cneaytoulen otpaboTtkm M BbIBOAA AAHHBIX HA MHOMKALMIO.

OT0 U ABNAETCSA NPUYMHONM TaK Ha3bIBAaeMbIX "MepLaHnin", ABNAOLLNXCS HEAOCTaTKOM
AMHaMUYeCcKon nHgmkauumn.

"3axopn Ha BTopoWn Kpyr".

B oToeneHO B3ATOM, 7-CErMEHTHOM MHAUKaTope, CMMBON nHanuupyetcs ("BbicBeymBaeTca”) B
TeyeHne nHTepBana BpeMeHn opMUpPOBaHMS OQHOIO "BMTKA" Maroro Konbua nHankaumm.

B aTOM MHTepBane BpeMeHW, OH aKTUBEH.

B Havane cnegytollero "BuTka" mMarnoro Konsua uHaukauum, 3ToT 7-CerMeHTHbI MHANKaTop
nepeBoAUTCS U3 aKTUBHOrO, B NAaCCUMBHOE COCTOsSIHUE ('racutca™), a cneayoLwmin, No paspsagHocTy,
7-CerMeHTHbIN MHOMKaTOpP akTUBMpyeTCS.

Hy n Tak ganee. [Jo OKOHYaHMA akTUBaUUK NocreaHero, 7-CErMeHTHOro MHAMKaTopa JIMHENKN.
Takvum obpasom, peyb naeTt o nocrnegoBaTernibHOM, NOPas3psAaHOM BbiBOAE pe3yribTaToB U3MEPEHUs
(cyeTa) Ha UHAMKaUMIO.

"TpunBs3Ka" KOHKPETHbLIX, AECATUYHBIX Pa3psiaoB pesynbTata nsMepeHuns (CHeTa) K KOHKPETHbIM
3HaKoMecTaM NIMHENKN 7-CEerMeHTHbIX MHOUKATOPOB, OCYLLECTBISeTCH NyTeM nocrneaoBarensHom
(B nopsigke cTaplUMHCTBA) "3anuUTKU" 7-CErMeHTHbIX UHOMKATOPOB, BXOOSALWMNX B COCTAB NNHENKN.

B 3aBMCMMOCTM OT TOro, Kakne MMEHHO 7-CErMEHTHbIE NHANKATOPbI MPUMEHEHbBI (C 00 MM KaTo40M
unu ¢ obwmnm aHogom), ata "3anmTka” ocyLecTBNsSeTca NMG0 KOMMYyTaunen TOYKM COeaANHEHUS
0o6LWNX BbIBOAOB CErMEHTOB Ha NIKOC UCTOYHMKA NUTaHUSA, NMBO ee KOMMyTaLMen Ha Kopnyc.
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OcrtarnbHble BbIBOAbI CErMEHTOB 00BbEANHSOTCS B rpynnbl (MO NPUHLMNY OQHOUMEHHOCTU CEKTOPOB)
¥ B npegenax aTux rpynn, "napannenarca”.

MonyyaeTcsa 8 BLIBOAOB, KOTOPbIE M NOAKMIOYAKOTCA K BbIBOAAM NopTa, KOTOPbIN 3a4eNCTBOBaH ANs
yrnpasneHnsi IMHENKOMN.

CkasaHHOe OTHOCUTCS K TOMY Crlyyato, eCnu NIHerKa co3fgaeTcs U3 OTAENbHbIX, 7-CerMeHTHbIX
NHONKaTOPOB.

Ecnu peyb nget o NpoMbILLNEHHbIX BapuaHTax Takon NIMHEWNKK, TO HAYEro "napannenuts” He
HYXXHO, TaK kak pa3paboTymkn o6 3ToM No3aboTUnImChb.

[nsa Toro 4Tobbl 06ecneynTb HYXXHbIN NOPAS0K KOMMYTaUWUW 7-CerMeHTHbIX MHAMKATOPOB NIMHEWNKM,
Heobxoaum gewmdpaTop, TO eCTb, YCTPOUCTBO, Y KOTOPOro MOXET ObITb aKTUBEH TOMbKO OA4MH U3
€ro BbIXOO0B.

To, kako MMeHHO 13 HUX ByaeT akTMBEH, 3aBUCUT OT agpecHOro Koga, NogaBaeMoro Ha ero Bxofbl
yrnpaBneHus.

Mpn Hanu4Mm Heo6xooMMOro KonmMyecTea BbIBOAOB NMOPTOB, TAKOW AelngpaTtop MOXHO
peanu3oBaTb NporpamMmmMHo (No3gHee, byaeT NokasaHo, Kak 3To genaeTtcs).

Ho He Bceraga BbIBO4OB MOPTOB XBaTaeT.

Hanpumep, PIC16F84A.

Bce 8 BbiBoAoB nopta B 3agenctBoBaHbl (Hepes HMX OCyLLEeCTBNSAETCS BbIBO CMMBOJSIOB Ha
NHOMKaLMIO).

OcraeTtcsa 5 BbiBogoB nopta A.

Ho ons nMHenkn n3 8-mu 7-cerMeHTHbIX MHAMKATOPOB, 3TOMO IBHO HEAOCTATOYHO, TaK KakK HY>HO 8.
[a ewe v noa apyrne Hyxabl HYXXHO YTO-TO BbIAENUTD.

lMo3TOMy HUYEro Apyroro He OCTaeTCs, Kak MPUMEHUTb BHELLHUIA (MO OoTHoWweHMo K MAKy)
Aelwwmdpartop Ha 3 agpecHbIX Bxoga 1 8 BbIXOL4O0B.

OT0 yxXe BNosiHE NprMeMnemo, Tak kKak 3 310 He 8. "3BepHYTbCA" MOXHO.

CocTaBuB COOTBETCTBYHOLLMM 06pa3omM nporpammy, Ha aTux 3-X BXogax, MOXXHO NporpaMMHO
chopmMmpoBaTb CUrHanbl ynpasneHus gewmdpaTopoMm, KOTOpbIW, B CBOK odepeab, byaet
OCyLLECTBNATb Heob6XoaUMbIE KOMMYyTaLUN.

Hwxke Bbl BUAMTE NPaKTUYECKYHO UIMIOCTPALMIO CKa3aHHOrO.
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OTO NpUHUUNManbLHasa cxema 4actoTomepa-LunudpoBoN LKarbl.

Ha Hen Bbl BuguTe TO, 0 YeM roBOPUNOCH Bhille: BbIBOAbLI MOpTa B noaknioyeHsb! K BbIBOgAM

CEKTOPOB 7-CErMEHTHbIX MHANKATOPOB (OAHOMMEHHbIE CEKTOPbI "3anapanseneHbl” BHYTpU

AJIC318), 8 o6wwmnx BbIBOAOB 7-CEMMEHTHbIX MHOMKATOPOB MOAKIOYEHbI K Bbixo4am AgelundpaTtopa
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(55517), a agpecHble Bxoabl Aelunpatopa NoaknoveHbl K nepBbiM TpeM BbiBogam nopta A.
Pesuctopsbl R16...R23 - racawue.

OHM HYXXHbI 4NA NpefoTBpaLLEeHNS TOKOBbIX NEPErpy30K OKOHEYHbIX KackadoB 3allerok nopta B.
MosicHeHwue.

B npumepe Nel, roBopunock 0 peanusaumy Bbl4UCISEMOro nepexoaa, OCyLecTBIsSseMoro no
BHELUHEMY, ynpasnstoLemy curHany, cbopMmMpoBaHHOMY KraBuaTypou, U1 UMenock BBMAY TO
YCTPOWCTBO, NPUHLMNMANbHYO CXeMY KOTOpPOro Bel BUAUTE BhiLLe.

MocmoTpuTe Ha cxemy.

KHonkn knaBuaTypbl NoaknoyeHbl K BoisogaMm RAO n RAL.

3HauuT, 3TN BbIBOAbI 4OMKHbI ObITb HACTPOEHLI Ha paboTy "Ha BXxoa,".

Ho k aTumM xe BbiBOAAM NOAKMOYEHBI U NepBble ABa aApecHbIX Bxoda Aewundpartopa 555107.
3HaunT, 3TN BbIBOAbI JOIMKHbI ObITb HACTPOEHbI HA paboTy "Ha BbixoA'" .

Bonpoc: "Kak »xe Toraa Bce 3710 "MUpPHO cocyliecTByeT" n paboTaeT B KoMnnekce"?

OteT: 60nbLUY0 YacTb NOMHOrO UMKMa nporpammel, BeiBogbl RAO n RAL paboTatoT "Ha Bbixoq'",
TO €CTb, YNpaBnsoT gewmdpatopomM (obecneymBaloT NPoLect JUHAMUYECKON MHAMKALMN).

[nsa onpoca knaesuatypbl, TpebyeTcs o4eHb Marnoe BpemMs (4oNun npoueHTa oT BpeMeHU NOMHOro
LMKIa nporpaMmmeil).

B naHHOM crniydae, onpoc knasmaTypbl MPOM3BOAMTCA B Hayare NosiHoro LuMkria nporpaMmmel 1
HenocpeacTBEHHO nepeq 3TmM onpocomM, BeiBogbl RAO 1 RAL nporpaMmmHo "nepeHactpanBaroTcs”
¢ paboTbl "Ha Bbixog" Ha paboTy Ha "BxoA", a Nocre OKOHYaHWsI ornpoca cpasy e NporpaMmmMHoO
"nepeHacTtpamBatoTcs” ¢ paboThbl "Ha Bxo4" Ha paboTy "Ha Bbixon'.

OTK "NepeHacTponkn” NpomMcxoaaT O4eHb ObICTpO.

BoTt Bam 1 TUNWYHLIN NpuMep TOro, Kak O4HU 1 Te e BbIBOAbl MOPTOB 3a4eMUCTBYHOTCA ANA
BbIMNOMNHEHNS (PYHKUNOHANbHO pasnuyHbIX AeNCTBUIA, a "pynvuT BCEM 3TUM AernoM” nporpamMmma.

Mo aToMy Xe NpuMHUUNY, MOXHO 3a4eMCTBOBaTbL rpynny BbIBOAOB NOPTOB U ANSA BbINOMHEHUS
fornbLuero KonuyecTea pasnuyHbiX "yHKUMOHANbHOCTEN" (BO3MOXHOCTb 3TOMO HYXXHO
paccmaTpuBaTb B KaXKAOM KOHKPETHOM Crlydae), 4YTo, Cornacutecb CO MHOW, BECbMa CyLLEeCTBEHHO.
N ocobeHHo ansa "cnabocunbHbiX" MUKPOKOHTPOMNNEPOB, MMEKLLNX HEGONbLIOE KONMYECTBO
BbIBOJOB NOPTOB.

B paHHoMm xe crnyyae, 6e3 Takoro poga KOMMNEKCHOro “3aaencTBoBaHma” NpocTo He 060NTUCh, Tak
Kak ecnu BblAenaTb ANa Kaxaon "dyHKUMOHaNbHOCTU" oTAenNbHbIe rpynnbl BbIBOAOB nopTa A, To
NSATW ero BbIBOAOB OKaXETCS HeJOCTaTOYHbIM M NpuaeTcs 3a4encTBoBaTb MUKPOKOHTPOMEP C
60nbLWNM KONMYECTBOM BbIBOAOB MOPTOB.

PaboTta ¢ EEPROM namMAaTbIo AaHHbIX.

EEPROM namaTb AaHHbIX TakK Xe, Kak 1 NaMsiTb NporpamMm, BnsieTca SHEProHe3aBMCUMON
NamMsTbO, HO K MaMATU MPOrpaMm OHa OTHOLLIEHUSI HE UMEET, 1 N0 3TON NPUYMHE, OHa Kak bbl "cTouT
OCOBHSAKOM" (BbINONHAET CBOM cneumdudeckne pyHKLnn).

Ee cdyHKUMKN, B KOHEYHOM UTOre, CBOAATCA K COXPAHEHMIO NIMOBO KOHCTAHT, NMMBO0 YMCNOBbIX
pe3ynbTaToB onepauuni nocre BbIKMIOYEHNS MUTaHUS MUKPOKOHTPONepa, C Lenbio nx
JanbHeENLEero NCNoNb3oBaHUs NOCIe CreayoLLEero BKNIYEHUS NMMTaHNS.

Hanpumep, B Moem yactoTomepe-undposon wkane, EEPROM namaTb faHHbIX 3a4encTBOBaHa B
OBYX CNyYyasx: B Hee 3anucblBaeTcsl, onpegensemMoe nonb3osaTesnieM (M No yMONYaHuio), 3HaYeHne
NPOMEXYTOYHOM YacTOThl, KOTOPOE B AanbHeENLLEM NCNOSb3yeTcs Npyu opMUPOBaHUM NOKa3aHU
MHAMKaTopa B pexunme UMGPOBOK LUKarbl, U OHa Xe BbINONHAET (OYHKLMM S3HEPrOHE3aBUCUMOMN
namaTy HacTpoek (YCTaHOBKA, NMOCNe BKITYEHUS NUTaHUSA, TEX PEXMMOB paboTbl npnbopa,
KoTopble Oblnv yCTaHOBMEHbI HA MOMEHT NPEALLECTBYIOLLErO BbIKIOYEHNS NMUTAHKS).

B oeMoHCTpaLmOoHHOM BepcmM NporpaMmmbl, KOTopasi npeanaranach 4O 3aMeHbl ee Ha pabouyto,
EEPROM namaTb gaHHbIX AOMNOMHUTESNBbHO 3a4eMNCcTBOBaNack U B cMCTEME BIIOKMPOBKK, KOTOpast
cpabaTtbiBana Ha TpeTbeM, Nocne NPOLLUMBKN, BKIIOYEHWUN MUTAHUS, U B CUCTEME 3aLLNTbI OT
HeCaHKUMOHMPOBAHHbLIX MOMbITOK U3MEHEHNSA COAEPKMMOro CHETHMKA pa3peLleHHOro Konnyectea
BKIMHOYEHUN NMUTAHUS.

OTO TONMbLKO OTAENbLHbIA NPUMEp.

EcTb elle Macca BCEBO3MOXHbIX BapnaHToB 3agenctesoBaHnss EEPROM namaTtn gaHHbIX, B
pesynbTaTe KOTopbIX, JI060e YCTPONCTBO HA MUKPOKOHTPOSEpe MOXHO caenaTb 6onee
"MHTEeNNeKTyanbHbIM" 1 YAOOHBIM B UICNONb30BaHUW UNW/M BBECTU HEKMNE, TPYAHO YCTPaHUMbIE
nonb3oBarteneM, orpaHMyYeHus], NPosABNAILMECS Nocne "BbiXo4a 3a rpaHuLbl 4O3BOSNIEHHOrO".
YUto kacaeTcs orpaHn4eHui, To 3TO OAHO U3 MOMX "Xo60m".
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M He no Ton npuynHe, 4TO A "Bpar Hapoaa". NpocTo NHTEPECHO.

B cBA3n ¢ 3aTUM, creLly YCnoKouTb TeX NI0AeN, KOTopble MOMb3yrTCAa MOUMMU "MPOLLIMBKaMK™;
HUKaKuX "CIOPNpM30B" OHU HE coaepXXaT U Ha ATOT CYET MOXHO ObiTb aGCOMOTHO CNOKOVHbIM.
EEPROM namsaTb, cama no cebe, "Tynasi Kak BaneHokK".

3 Hee MOXXHO TOMbKO NN cuuTaTb AaHHbIe, UMK 3anncaTb UX B Hee.

Ecnu, npu ee 3agenctesoBaHum, pedb naeT O Kakou-To "MHTeNeKkTyanbHOCTN", TO 3Ty
"MHTENNEeKTYanbHOCTL" HYXXHO "3aknapiBaTtb” B paboyyto 4acTb NporpamMmbl.

B npocTeiniwem cnyyae, gaHHble (Yucna) B EEPROM namaTb 3anucbiBaoTCca Npy "npoLumnske”
NMKa, a B xoae BbINOMHEHUSA MPOrpamMMbl OHW NEPUOANYECKN CHUTLIBAKOTCH U3 Hee.

Mpw BbIKNIOYEHWUN NMUTAHUSA, 3TN AAHHbIE HE YHUYTOXAlOTCSA U C HAMW MOXHO paboTaTb npwm
nocrneayrLmnx BKITIOYEHNAX NMUTaHUS.

B yactoToMepe-undpoBon LWKane, aTOT BapuaHT 3agencrsoBaHna EEPROM namaTy npymeHeH
O55 YCTaHOBKM NEPBUYHOrO 3HaYEHUSA MPOMEXYTOYHOW YacTOThbI (MO YMOSYaHMI0).

Opyrown, 6onee BocTpeboOBaHHbIV CRy4van: HYXXHble NPOrpaMMUCTy AaHHbIE, MOTYT BbITb 3anMcaHbl B
EEPROM namaTb gaHHbIX, @ Takke cyMTaHbl U3 Hee, Npu NOMOLLM cneumanbHbIX NOANPorpamm,
pekoMeHA0BaHHbIX pa3paboTynkamu.

3anucb n/vnn YTeHne AaHHbIX MOXHO "CNPOBOLMPOBATL" Pa3NUYHbLIMK crocobamu.

Takum 06pa3om, MOXXHO MHOTOKPaTHO, MO >XeNaHWo NoNb3oBaTeNsa UM aBTOMaTUYECKH,
3anuceiBaTb B EEPROM namsaTh gaHHbIX pasfnnydHble Yncna, KoTopble, Nocsie CHUTLIBAHUSA UX N3
Hee, NCMOonb3ylTCcA B paboTe NnporpamMMbl U KOTOPbIE COXPaHAKTCA NPY BbIKITOYEHUW NMUTAHKUS.

B yacTtoTomepe-umdpoBoit LWKane, 3TOT BapuaHT 3agenctsosaHuss EEPROM namaTtu npumeHeH
OnNs opraHu3aumm pexxmnma paboTbl Trna "3anmce B EEPROM namsaTh 3Ha4eHNs NpOMeEXKYTOYHON
4yacToTbl, ONpeaensaemMon nonb3oBarenem”.

HaHHble, B EEPROM namaATb gaHHbIX, MOryT 6biTb 3anucaHbl npu "npowwuske” NWKa, a 3atem, no
X0y VUCMONHEHUs NporpamMmmbl, CHUTaHbI.

Mocne aToro, oHM MOryT ObiTb BUAOU3MEHEHDI, U B 3TOM BMAE, CHOBa 3anmcaHbl B EEPROM namsaTb
OaHHbIX.

Takux LUMKIOB "cYMTbIBaHUA/3anucn" MoxeT 6bITb MHOrO 1 OHK ByaQyT NponcxoguTb A0 TEX Mop,
noka pesynbTaT YTeHUs, HanpuMep, He "BONOET B 30HY" YMces, KOTOPYIO 3agas nNporpaMmmMuUcCT.

Mo dakTy aToro cobbiTUs, NPON3BOAUTCA Kakoe-TO EeNCTBUE.

C npusnevyeHnem EEPROM namaTy AaHHbIX, MOXHO OpraHnM3oBaTb NaposibHbIN JOCTYN

K yemy-nmoo.

MoXHO eLle nepeyvncrinTbe MHOXECTBO pasfnnyHbIX cnydyaeB 3agenctsoBaHna EEPROM namsaTtu
OaHHbIX.

Bo Bcex cniyyvasix, "pynutb” en 6yget nnbo paboydasi YyacTb nporpamMmebl, MnMbO oHa xe, NNkc
avpekTuebl 3anncy B EEPROM namsaTb AaHHbIX, pacrnonararowmecs B "Lwanke™ nporpamMmmei.

UTo 370 3a AupekTuBbl, Bbl y3HaeTe Huxe.

EctectBeHHO, 4TO cenyac s He Byay "o6pywmBaTth Ha Bac naBuHy nHgopmauun”, cBA3aHHON C
paccMOTpeHMEM CNOXHbIX cnyyYaesB 3aaencTBoBaHna EEPROM namMsTv gaHHbIX.

Mpumepbl 9 NpuBen TOMbKO C TOM Lernbto, 4Tobbl NokasaTb Bam nepcnekTMBHOCTb paboThbl C
EEPROM namsaTbio AaHHbIX.

[ns Havana, HY>XHO MOHATb, "4TO 3TO BOOOLLE Takoe U C Kakoro 6oka K 3Tomy NogonTn'.

O6bem EEPROM namsaTh gaHHbIX HE BEMWK.

Ona PIC16F84A, a1o 64 auenkn. B gpyrux Tunax NMNAKoe, moxeT 6bITb 1 BonbLue.

B kaxkayto n3 aTux ayeek MoXeT ObITb 3anucaH oguH 6anT (Yncno ot .00 go .255).

Mocne 3anucu, aToT 6anT (6anTbl) MOXXHO CUATATL U Pe3yrbTaT 3TOr0 CYUTbIBAHUSA UCNONbL30BAThL B
nporpamMmme.

Kaxxgas ns3 atnx 64-x siueek, B guanasoHe agpecos oT .00 go .63 (00h .. 3Fh), nmeet ceol adpec,
KomopblIl 06s13amesibHO HY)XHO yKa3bleamb Kak npu YmeHuu u3 EEPROM namsimu OaHHbIX,
mak u npu 3anucu e Hee.

Mo xoy cocTaBreHus nporpamMmel, MPOrpaMMUCT onpeaenseT, CoAeMKUMOe Kakoh UMEHHO A4Yelkn
(s14€eK) HYXKHO cunTaTh, U B KaKyto UMEHHO SUYENKY (SYenKn) HYy>KHO NPOUN3BECTU 3amnuCb, C
"NpMBSA3KON" 3TUX OENCTBUI K JIOrMKEe NporpaMmmbl.

3anuce, B Ty Unu nHyto sueinky EEPROM namsiTu AaHHbIX, TOMO UM UHOIO Y1cra npon3BoamnTCs
"rno eepxy" "crtaporo" yicna.

Mpwn aTom, "cTapoe umcno nornbaet".

To ecTb, peyb MAeT 0 3aMeHe 00HO20 Yucria opyaum.

Bo Bpems "npowmeku” NMNKa, B EEPROM namsiTb AaHHbIX MOXET ObITb Npon3BeaeHa
npegeapuTenbHas 3anucb AaHHbIX.
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OTum "pynut" anpekTnBa (UM HECKOMbKO Taknx gupektus) DE (CM. HWXe), koTopas, B "wanke"
nporpamMmel, OfMKHA pacnonaratbes 40 AnpekTuBbl org 0.

MoctaBum nepea cobon AOCTAaTOYHO MPOCTYHO U KOHKPETHYIO 3adady (4TO-TO TUNa 3agaHus Ha
pa3paboTky).

[o Havana ncnonHeHusa paboyen Yactu nporpaMmmbl, He0H6X04MMO 3anuncaTtb, B S4ENKY, Hanpumep,
¢ agpecom 02h, yucno, Hanpumep, .100 (64h).

3atem, B X04e NCNOMTHEHUSA NPOorpamMMbl, HYXKHO CKOMMPOBATb coaepxumoe aton averikum (.100) B
perncTp pernctp obLiero HasHa4YeHust ¢ Ha3BaHWeM, Hanpumep, Registr , nocne 4ero, NPoM3BeECTH
Kakylo-HMByab onepauuio ¢ COAePKMMbIM 3TOro perncTpa.

Hanpumep, yBennuum ero cogepxumoe Ha eamHmuy (.101), ¢ coxpaHeHnem pesynbtaTta onepawumm
B 9TOM Xe peructpe Registr .

3atewm, 3anuwem yucno .101 B Ty xe s4eriky EEPROM namatu gaHHbIX.

Mo xoay aTux "pasbopok”, a1 6yay o6bacHATL 06Lmne nonoxeHusa pabotel ¢ EEPROM namatbio
OaHHbIX.

O6pawato Balwe BHMMaHMe Ha crieqyoLyto, XO0TS U JOCTaTOYHO NPUMUTUBHYIO, HO "MMEIOLLYHO
npaBo Ha XW3Hb", aHarnoruk, kKotTopas NoOMoXxeT Bam NoHATb cyTb paboTel ¢ EEPROM namsTbio:
ayenkn EEPROM namsaT MOXXHO npeactaBuTb cebe B BUAE crneundmnyeckux peructpoB obLiero
Ha3Ha4eHus.

N B camom gene, ¢ cogepXMMbIM 3TUX A4eeK MOXHO MPOU3BOAMUTL Te XKe onepauuu, YTo 1 ¢
COAEPXMMbIM PErMCTPOB 06LLEro HazHavyeHus (MMeeTcsa BBMAY YTEHME UK 3annck, U He Gonee
TOro), u ecnu He TpebyeTcsa COXpPaHUTb JaHHbIE NOCIE BbIKMIOYEHUS NUTAHUA, TO 3agady,
chopMynMpPOBaHHYHO BbILLE (a Takke U MHOXECTBO ApYruMx 3afad), MOXHO peLunTb, 3a4eNCTBYSA
TONbKO perncTpbl 0bLero HasHa4yeHus, 4YTo, B 3TOM crnyyae, Bcerfa u genaetcs Ha npakTuke
(onepatuBHasa NnamsaTb).

K "ycnyram" EEPROM namsTtu gaHHbIX npuberaroT Tonbko Toraa, korga "aesatbcsa Hekyaa" (ecnm
He COXpaHWUTb AaHHble Nocne BbIKNIYEeHUs NUTaHns, To He ByaeT peannsoBaHa 3agyMka
nporpaMmMmncTa).

"maBHoe oTnnume sueek EEPROM namsTv gaHHbIX, OT permcTpoB obLLero Ha3Ha4eHusl, COCTOUT B
TOM, YTO B HUX COXPaHAITCH AaHHbIE NOCIe BbIKIYEHUA NMUTaHUS.

OTO XOpoLo, HO He "WyCcTpo".

B Tom cmbicne, 4To npouenypbl YTeHnsa/3anucu (0cobeHHOo 3anmcn) 4OBOSIbHO-TaKM "rpoMo3aKu'”
(gocTaTouHO HOMbLLIOE KONMYECTBO KOMaHA), U OHM oTpabaTkbiBatoTcs He 3a 1 M. L.

W paxe He 3a 5, a nobonee. 310 n ecTb cneymdumka.

®dann c npumepom pabotbl c EEPROM namMaTbIO QaHHbIX €eprom.asm HaxoauTcs B narnke
" Tekcmbl npo2pamMm’.

o710 BbIrNAOUT Tak:

rkkkkkkkkkkkkkkkkkhkkkhkkkkhkkkkkkhkkkkkkkkkkkkkkkhkkkx kkkkkkkkkhkkkkkkkhkkkkkkkkkkhkkkk
1

; PABOTA C EEPROMIAMATEI OAHHBIX

* * * * * * *kkkkkkkkkkk * * * *kkkkkkkkkkkkhkhk * *

; " WANKA ITPOI'PAMMEL"

Intcon  equ 0Bh ;  PermcTp Intcon.
Status  equ 03h ; PermcTp Status.
EEData equ 08h ; EEPROM - gpanmsie
EEConl equ 08h ; EECON1 - 6anxkl.
EEAdr equ 09h ; EEPROM - agpec
EECon2 equ 09h ; EECON2 - 6anxkl.

Registr equ 0Ch ; PermcTp OmnepaTWMBHON MNaMsSITH, MCIOJIbLSYEMEI



; npu pabore c EEPROM.

w equ 0 ; PesynpTaT HampaBUTE B AKKYyMYJSTOP.
F equ 1 ; PesynpTaT HanpaBUTL B PETMUCTP.

RPO equ 5 ; BuT BH6OpPa 6aHKa.
GIE equ 7 ; BuT rnofanepHOIO paBpelleHMsI NpepHBaHUMA.
org 2100h ; O6pamenme x EEPROM naMsiTu pmanHBIX.
DE Oh,0h,64h ; Bamnmcare B siuenkm c agpecamnu .0, .1, .2
: upcna Oh, Oh, 64h (.100) COOTBETCTBEHHO.
DE Oh,0h,0h ; Bammcare B siuenkm c agpecamnu .3, .4,.5
: umcaa Oh, Oh, Oh COOTEBETCTBEHHO.
DE "Korabelnikow E.A. Rus. Lipe tsk. 03.2005" ; Bammcars
: CHMBOJINI B siUelKM C agpecamu c .6 mo .46
org 0 ; HauaTb BHIOJIHEHME MNPOI'PaMMEI
goto START ; ¢ nomnporpamms START.
ok *% * * * *% *% *% *% *% *% *% *% *hkkkkhkkkkkhkhkkkkhkhkkkkhkhkkkkhkkhkkhkkkhk

NOSICHEHMSI IO IMPEKTUBE DE

Cogepxumoe EEPROM
1. IOnss cnyuass, ykxaBSaHHOIO ---> 00 00 64 00 00 00 XX XX XX XX XX XX XX XX XX XX

B " manke" nporpaMMe ---> XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
---> XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX FF
—> FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

XX - 16- PU4YHEIE 4YMCJIa CHMMBOJIOB, BKJKYasi " npoéenm.

2. A MOXHO M TakK.

org 2100h ---> 00 00 64 FF FF FF FF FF FF FF FF FF FF FF FF FF
DE  0h,0h,64h--> FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
- FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
_— FF FF FF FF FF FF FF FF  FF FF FF FF FF FF FF FF
-k *% * * * *% *% *% *% *% *% *% *% *kkkkkkkkkkkkkhkkkhkkhkkhkkkhkhkhkhkkhkkkhkik
; PABEOYAA YACTH IIPOI'PAMMEI

rkkkkkkkkkkkkkkkkkhkkkhkkkkhkkkkkkhkkkkhkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk
1

; CumMTHBaHMe cojepxumoro Bamnra c agpecom 02h u Banmce ero B permcTp obmero
; HasHauenwust Registr.

bcf Status,RPO ; llepexonm B HyJIeBOl BaHK.

moviw 2 ; Bammcare B peructp W xomcraury 02h.
movwf EEAdr ; Cxommporeare 02h, wus permcrpa W,
; B perucTp EEAr.

bsf Status,RPO ; llepexon B mnepemni GaHK.

bsf EEConl1,0 ; MHMUMaIMBUpPOBATE YTEHME.

bcf Status,RPO ; Ilepexonm B HyJeBoOM 6aHK.

movf EEData,W ; CxommpoBaTe umcio us siuenku EEPROM,

: c appecom 02h, =B permcTp W.
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movwf  Registr ; CxomnmpoBaTe umcio ms permcrpa W
; B perucTp Registr.

; VisMeHeHMe comepxmMoro permucTpa Registr.

incf Registr,F ; YBenmumre Ha l comepxmmoe permcTpa Registr c
; COXpaHEeHMEeM peByJlIbTaTa B HEM Xe.

; Bammuce comepxmuMoro perwmcrpa Registr B stueittky EEPROM ¢ agpecom 02h.

bcf Intcon,GIE ; I'nmoBanbpHHM BanpeT IpPepPHEaHMIA.

moviw 2 ; Bammcares, B permcrp W, xorcraunTy 02h.

movwf EEAdr ; CxommpoBaTe koHcTaunty 02h, wus permcrpa W,
; B permucTp EEAdr.

movf Registr,W ; CxommpoBaTh uMcCJO, us permucrpa Registr,
; B peructp W.

movwf  EEData ; CkxommpomBaTe umcio, us permctpa W,
: B siuenmky EEPROMc agmpecom 02h.

bsf Status,RPO ; llepexon B mnepemni 6GaHK.

bsf EEConl,2 ; PaspeumTs Banmce.

moviw  055h . OBsisaTenbHasS

movwf  EECon2 ; mpouenypa

movIiw OAAh ; IpM Bamnmucu.

movwf EECon2 S —
bsf EEConl,1 R

bcf EEConl,4 ; C6pocuTe Onar mpepsBaHMsI 10 OKOHUAHMUA
: samucu B EEPROM.
bcf Status,RPO ; llepexonm B HyJeBoM 6aHK.
t
e
skkkkkkkkkkkhkhkhkkhhhhhhhhhhhhhhhhhhhhhhhrhhhrhhhrihrd kkhkkkkkkkkkkkhhhhhhhhhhhhhhkkhik
end ; Komeml mporpaMMsl.

NpuMeuaume. peructp EECON2 ne peanmsoran ¢musmueckmu. OH MUCHONBBYETCS B OIEpPaLUsSIX
sanucu B EEPROM namMsiTe mamuHMX, »Ons peanmsaummy o6s13aTeNbHOM
[IOCJIeNOBATEeJNILHOCTM KOMaHJI.

OTOT hann He aBNAETCA "NOMHOLEHHON" NPOrpaMMOn.

MpoekTa noa Hero cosgaBaTth HE HYXXHO, a NpocTo oTkponTe ero (File - Open).

Bkl BMAUTE "3aroTtoBky" nporpaMmmel, ¢ 3agenctsoBaHnemM EEPROM namMsaTu AaHHbIX, B KOTOPOW
pellaeTcsa 3agada, chopMynupoBaHHasa BblLLe.

Bce uto oTHocuTCA Kk pabote ¢ EEPROM namaATblo gaHHbIX, pacnucaHo nogpobHo.

OcTtanbHag YyacTb nporpaMmmbl 0603Ha4YeHa YCIIOBHO > CTPOKaMM U3 TOYEK.

OTO OTHOCMTCA U K "Wanke" nporpaMmmsl, 1 kK ee paboyen yacTu.

Ha mecTte aTnx cTpok, 06pasHO BblpaascCb, MOXeT ObiTb "BCE YTO YrogHo".

9710 "BCE YTO YrogHo", B AaHHbLIA MOMEHT, HE CYLLLECTBEHHO.

Hy>xHO pasobpaTbCs ¢ TeM, Kak NpeaBapuTenbHO 3anncaTb, B suenky EEPROM namMaTy gaHHbIX C
agpecom 02h, uncno .100, 3atem, B paboyen 4actu "nporpammbl’, CKONMPoOBaTb 3TO YMCIO B
perucTp onepaTUBHON NaMATK, YBENMYUTL €ro Ha 1, 1 nocne aToro, 3anucatb 4ncno .101 B Ty xe
sA4eriky EEPROM namsaTu AaHHbIX.

CHavana pa3bepemMcsa ¢ npeasapuTenbHON 3amnmchlo.

lMpedeapumenbHas 3anucb aHHbIX, 8 siYeliku EEPROM namssmu OaHHbIX, npou3eodumcsi
npu nomouwju dupekmuesbi DE.

Mpexae Yem NPpUMEHUTb 3Ty OMPEKTMBY, Heobxoaumo obpaTntbca K EEPROM namaTtn aaHHbIX
(akTnBM3NpOBaTb, BKINIOYUTL, 3aMNyCTUTb = KOMY Kak HpaBUTCS) MPY NOMOLLM ANPEKTUBBI Org C
ykasaHueMm agpeca 2100h (cM. TEKCT npumepa).

Oupektnea org 2100h Bcerga TpakTyeTcs 04HO3HAYHO (OpYrnX BapuaHToB "BKIOYEHUS"
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npeaBaputensHon 3anvcu, B EEPROM namsiTb AaHHbIX, HET), U MO3TOMY MOXHO "He 3abuBaTtb
cebe ronosy" nHpopmauuen o ToM, 4To Takoe 2100h, a NPOCTO NPUHATL 3TO KaK 4aHHOCTb
(3anoOMHUTL Kak NpaBuno).

Mocne aTon ANPEKTUBBI, MOXHO UCMOSMHATL OAHY UMM HECKOSbKO AnpekTus DE.

Mpw nomowm ampektunebl DE, B svenkn EEPROM namMaTu AaHHbIX, 3anncbiBalOTCA Y1ucna B
ananasoHe oT1 .00 go .255.

Bonpoc: "Tlo kakum agpecam 1 B KakoM nopsigke"?

OTBeT: nepsag, nocne ampektussbl org 2100h , aupektusa DE, 3anucbiBaeT nepBoe, ykazaHHOE B
pabo4yen YacTn 9TOM ANPEKTUBDI, Yncno (KparHee nesoe), B a4eriky EEPROM namaTtu gaHHbIX €
agpecom .00 (00h), BTopoe uncno 3anuckiBaeTcs B s4enky ¢ agpecom .01 (01h), TpeTbe, B s4enky
c agpecom .02 (02h) n T.4., BAMAOTb 40 NOCnegHen s4enkn (ecnmn B 3ToM ecTb HeOBX0OMMOCTD).
3HauyeHust Yucen, npedeapumersibHO 3anucbieaeMbix 8 siyeliku EEPROM namssimu OaHHbIX,
dosmkKHbI 6bIMb yKa3aHbl 8 paboyel Yacmu dupekmuebl DE u pacrnosioxeHbl 8 nopsioke
csiedogaHusi adpecos, 1o KOmopbIM 3Mu Yucsia HYy)XHO 3anucams (Ha4uHasi ¢ Hys1eeo20 u
Odarsee no nopsioky), c omoesieHUeM amux 4YyuceJs, dpy2 om opyeaa, 3ansimbiMU.

B naHHOM cniyyae, nepeas avpektusa DE 3anucbiBaeT yncna Oh, Oh, 64h (.100) B 1, 2, 1 3 a4einku
COOTBETCTBEHHO (Mo agpecam 00h, 01h, 02h).

MprmevaHne: obpaTnte BHMMaHne Ha hopmy npencrasneHns ymcna Honb (Oh).

00h, 000h, 0000h u T. g., 31O TO Xe camoe, 4To 1 Oh. Bce He3Havallme Hynu, HaxoadaLmecs crneesa
OT 3HavaLlen undpbl, MOXHO He YKa3blBaTb, HO KpanHAA, NpaBas 3Hadvallas undpa (Lmdpb)
yKasblBaTbCA JOSTKHA.

Hanpumep, .0034 = .034 = .34 = 0022h = 022h = 22h.

[ns Toro 4Tobbl, B KOHEYHOM UTOre, BCA 3Ta "KaHuenapusa" He Bbi3biBana y Bac 3atpygHeHui, no
Xoay fganbHenwen paboTbl, s 6yay "MaHunynupoBaTh” pa3nuyHbiMu hopMamu NpeacTaBneHns
yucen.

B Hawewm cny4ae, yncno .100 (64h) HyXHO 3anucaTtb B 3-10 A4erky ¢ agpecom 02h.

Tak Kak nepBag, nocne gupektusbl org 2100h, anpektnea DE "»xeCTko npmBsa3aHa" K "HyrneBom
Touke otcdeTa" (agpec ayenkn EEPROM namatu gaHHbIX, paBHblii 0), To Anst Toro 4tobbl "gontn"
00 TPeTbeN AYErKUN, HYXKHO YeM-TO 3anofNHUTb NepBble ABE A4erKku (3annucatb B HUX Kakne-To
yucna).

Ecnu Gbl 3TK 2 g4eiikn B nporpamme 3a4encTBOBasIUCh, TO B HUX HYXXHO Bbino Gbl 3anucatb
onpegensemble NPOrpaMMUCTOM YMUCNa, HO B HaLLEeM Cry4ae, OHU He 3aeNCTBOBaHbI, 1 TO, KaKUMK
WMEHHO Ynucrnamu oHu ByayT 3anosiHeHbl, HE UMeeT 3HaYeHus.

B HMX MOXHO 3anucatb nobble, "003BONEHHbIE" YNCna, HO OObIYHO, B TAKOrO poAa "nycTbIWKKn",
3anncbIBalOTCA HYNK, 4To Bl 1 BUaUTE B TEKCTe "nporpammel”.

Mo ymonyaHuio, Bo Bce avenikn EEPROM namaTtu gaHHbIX, 3anucbkiBatoTed Yucna FFEh (kpome
sYeek, 3anofHAeMbIX Npu nomMowm gupektusbl DE), 1 Ha aTom "doHe", ToT "cekTop" EEPROM
namaTu, B KOTOPOM 3anucaHbl Hynu, “cpasy bpocaeTtca B rnasa”, 4to genaet 6onee KOMPOPTHbIM
BMU3yarnbHoe BoCnpuaTne cogepxmmoro obnactm EEPROM namaty gaHHbIX.

[nsa Toro 4ToObl NoKa3aTh, "Kak NNoAATCA U Pa3MHOXalTCA NYCThIWKX", B AAHHOM cny4ae, s
crneumansbHO NOCTYNUI HepaLuMoHanbHO.

OT0 5 ewe "ywen" He ganeko (Bcero-nuwb agpec 02h), a ecnu 3agencTBoBaTb, HaNnpuUMep,
nocrneaHwoo a4verky ¢ agpecom 3Fh?

B atom cny4ae, paboyas 4actb ampektusbl DE 6yaeT npeactaBnsite CO60M ANUHHIOLLYIO CTPOKY,
3anosfiHeHME KOTOPOM, NO CBOEN CYTU, ABNAETCS AOCTaTOYMHO B6eCTOnNKoBOM paboTow.
lMpakTnyecknin BbIBOA M3 3TOMO CreayroLmni: ecnm Heobxoanmo 3agencrTeoBaThb g4enkn EEPROM
NaMaTU JaHHbIX, TO C TOYKU 3pEeHUSA paunoHanbHOCTU, UX HY>KHO 3aeCTBOBaTb, HauYMHas ¢ nepBon
syenkn (agpec 0) n ganee, No-NOPSAKY (€CNKN HYXXHbl HECKOSBbKO SYEEK).

B aTom cny4vae, 0o 3a0eMCTBOBAHHON SYENKM HE HYXXHO "gobupaTbcs, nnogsa nycrbiwkn” n paboyas
YyacTb gupekTBbl DE GyaeT komnakTHOM 1 yaobHOM Anga BOCNPUATKS.

Ecnu pykoBoacTBOBaTLCA 3TMMM COOBPaAXKEHNAMUN, TO B HALLEM Cry4vae, Hy>KHO 3a4eNCTBOBaTb He
3-10, a 1-t10 suenky EEPROM namaTtu gaHHbIX (B paboyven Yact nporpamMmmbl obpaltaTbCs He K
AYenKe C agpecom 2, a K ayerike ¢ agpecom 0).

B atom cny4yae, paboyasi yactb gupektusbl DE 6ygeT cogepxaTb B cebe He 3 umcna, a ogHO YMCHo
64h (.100), n geno ¢ KOHLOM.

Hanee, MOXHO nepexoauTb K "pasbopkam” ¢ paboyen YacTbio Nporpammel, a anpektnea DE byget
nepBou 1 NocrnegHen.

KoHeuHo e, npeanaraemMblii Balwemy BHUMaHUIO NpUMep NporpaMmmbl, MOXXHO COCTaBUTb N TakUM
obpasom (Ha npakTuke, Tak 1 HY>KHO AenaTtb), HO B 0By4varolmx Lensix, NycTb OHa ByaeT Takown,
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KakoWn ecTb, @ MHa4ye OTCYTCTBYeT NpeameT pa3bmpaTenbCrs.

Bonpoc: Heyxenu "nycTbiWKN" TakK yX n 6ecnonesHbl?

OTBeT: HeT.

MpencraBbTe cebe Takyto CUTyauuto: Ha MOMEHT Havana COCTaBIeHUs TekcTa NporpamMmbl,
NPOrpaMMmMCT TOYHO 3HAET, YTO "Kene3obeToHHO" noTpebyeTca ogHa Averika EEPROM namaTn
OaHHbIX, B KOTOPYIO, B MpoLiecce "MpoLUnBKU", HYXXHO 3anncaTb KOHCTaHTy 64h, HO no xoay
cocTaBrieHns Tekcta paboyen Yacty nporpaMmbl, BO3HMKaAeT HEOOXOAMMOCTb B 3a4eNCTBOBAHUM
eLle HeCKOmbKUX rpynmn s4eek, Hanpumep, ABYX rpynr, COCTOALNX U3 OBYX A4YeeK Kaxaas.

B atom cny4vae, aupektney DE moxHo "odopmute” Tak: DE  0h,0h,64h,0h,0h,0h wunu Tak:

DE 0h,0h,0h,0h,64h,0h , nnn Tak: DE  0h,0h,64h,01h,01h,02h , nnu ewe kak-To (Mo cBOEMY
XXenaHuio), ¢ uenbto Toro 4tobbl kak 6bl "3ape3epBupoBaTh” A4erkn nog dyaywme onepauum ¢
EEPROM namsaTbio AaHHbIX, @ 3a04HO 1 BU3yanbHO Bblgenntb, U3 obuien "maccol” (Ha "dpoHe"
FFh), rpynny siueek, ¢ KoTopbiMK, B AanbHenwem, 6yaet paboTtate nporpamma (3nemMeHT ygobceTaa,
n He Bonee TOro).

Hanpumep, DE  0h,0h,64h,01h,01h,02h MOXHO MCTONKoBaTb Tak: A4enkn 1, 2 n a4yenkn 4, 5
3ape3epBUpoBaHbl Mo "elle He pOXAEHHbIE" onepaumn ¢ ncnonb3osaHnem EEPROM namatn
OaHHbIX, B 3-10 4enKy, Npu "NpoLUmnBKe”, "3aknagbliBaeTca"” 3apaHee onpegenieHHas KoOHCTaHTa, ¢
4YMcroBbIM 3Ha4YeHnem .100, a 6-a g4yerika, 3TO MOMEYEHHbIN Lndpon 2 (a MOXHO 1 OpYyrown),
"edbpenTopckun 3a3op" (Ha BCSKUIN cryyan).

Kopoue, nogobHoro poaa "odopmneHune” - eno Bkyca.

A roBopto 06 3TOM NO TOM NPUYMHE, YTO NOAOBHOro poaa "apXMTEKTYpHbIE N3NULLIECTBA" YacTo
3anyTbiBatoT. OCOBEHHO HAYMHAIOLLMX.

TonbKo pagn ogHOro 3Toro, Takme "pasbopKkn™ Hy>KHbI.

3ameyaHunsa no ohopMneHuIo.

Hanpumep, DE  0h,0h,64h,0h,0h,0h .

Ecnn nomectuthb "BCe 3T0 406p0" Ha CBOE "LUTAaTHOE MECTO", TO CBOEN MPaBOM YacTbio OHa
"HaedeT" Ha "BUPTYyanbHyH", BEPTUKANbHYIO NIMHUIO, HA KOTOPOWN HAXOOATCH TOYKN C 3anaTbiMu
(nocne HUX HaYMHaKTCA KOMMEHTapUN).

Mo aTon npu4mMHe, TEKCT COOTBETCTBYIOLLEro KOMMEHTapusa NpuaeTca COBUHYTL BNPaBo, YTo B
TEKCTE NnporpamMmebl, co3gaeT "nerkui 6apgaqok”.

KoHeuHo e, 310 abcontoTHO He “"cmepTensHo" (MPLABY 370 "no 6apabaHy") un B paboTte
nNporpamMmmbl HI4ErO HE U3MEHUTCH, HO "B OPOPMUTENBECKOM CMbICIE", NonyyaeTca "KTO B Nnec, KTo
no gposa".

Onsa nogen, npuydeHHbIX K NOPSAKY, 3TO NPUMEPHO TO XXe caMOoe, YTO CeCTb Ha KHOMKY.

YTtobbl "HaBecTn B aToM Bapaake nopagok”, ogHy anpektney DE  0h,0h,64h,0h,0h,0h moXHO
pas3gennTb Ha 2 YacTu Tak, Kak 3TO caenaHo B npumMmepe nporpamMmbl.

Ecnu paboyas yactb gupektusbl DE cogepxuT 6onbluee KOnmMyecTBO YNCeN, TO MO TaKoMy Xe
NPUHUUNY, OAHY 3Ty OUPEKTUBY MOXHO "pacyneHnTb” Ha 3, 4, 5 1 T.4. YyacTen, ucnono3osas 3, 4, 5
n T.0. anpektns DE.

B aTom cny4ae, "HavanbHOM TOYKON OTCHETA" agpeca HWKHEN OMPeKTMBbI, OyaeT nocneaHun agpec
OUPEeKTUBLI, pacnonaratLencs "ogHUM 3TaKoM BbILLE”, MAC eanHuLa.

Oupektnea DE moxeT paboTaTb HE TOMbKO C YACNaMK, yKa3aHHbIMU B SBHOM BUAE, HO U C
CYMBONaMMU.

OTO 0O3Ha4aeT To, YTo ecnu B paboyen YacTn aupektuebl DE ykasaTb CMMBOIbI, BXOASALLME B
COCTaB CTaHOApPTHOrO, "KOMMbIOTEPHOrO" KoAa, To B Averkn EEPROM namaTtn gaHHbIx 6yayT
3anucaHbl YNCNOBble 3HAa4YEeHNss CUMBOJTOB.

MPLAB 06 atom "nosabotutcs” ("B aBTomare").

Mpwn 3TOM, rpynny CUMBOMOB HYXXHO “3aKaBbluNTb".

[MocmMoTpuTE B TEKCT Nporpammbi.

B Hem Bbl yBnauTe, 4TO npu noMoLLm TpeTben ceepxy aupektnebl DE, 9 BCTaBun B
He3aZeCTBOBaHHbIE SYENKN (HaYnHas ¢ 7-1) KOMMeHTapuii B CUMBOSILHOM Buae.

Takoro poga "apxuTekTypHble nanuecTsa” peanmsyroTcsa No NpUHUKUNY Tuna "ecnm ectb
cBOOOOHOE MECTEYKO, TO Jalr-Ka s1 B HEro YTO-HMOYAb 3acyHy".

EcTtectBEHHO, 4YTO 3TO cCOBCEM He 06A3aTeNbHO.

Ecnu Hy>xHO pa3buTb TEKCT TakoM HagNUCK Ha YacTu (ECNKN OHa CAMLLKOM AJIMHHAS), TO 3TO
JeraeTcs no rnpuHUMmny, onMcaHHOMY Bbllle, TONbLKO KaXaas rpynna CMMBOJIOB 3aKniovaeTcs B
KaBbIYKW.

B TekcTe nporpamMmsl, g 3TOro genatb He cTarn.

BbiBOA: ucnonb3yowmeca B nporpaMmme s4eriku, LenecoobpasHo pacnonoXntb B Havane
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EEPROM namaTtun gaHHbIX (HaQ4YMHas ¢ HyneBoro agpeca), a B He3aeMCTBOBaHHbIX sYenkax, no
yMornyaHuio, 3anucblBatoTcs Ynucna FFh.

MpumevaHue: aTpnbyT 16-pnyHomn cuctembl ncumcnenus (h) He ykasbiBaeTcs.

Opyroe geno, ecnn Hy>kHO "cnpsaTaTb/3amackuposaTth”, B EEPROM namMat AaHHbIX, HEKYHO
"CEKPETHYH" AYENKy (4enkn).

B aTom cny4ae kak pa3 n notpebyeTcs T0, 0 YHeM roBOPUSIOCH BbILLE.

Takoro poaa "cekpeTHble" auenkn, B obnactm EEPROM namsitu gaHHbIX, MOXHO "pasbpocaTtb”
(ecrnm nx HECKONbKO) Kak YrogHo, "3amnofiHMB NPOMEXYTKN" MeXAy HUMU Kakon-Hnbyab, conatoLLen
C Tonka, "abpakagabpon”.

YCBOMB TO, O YeM LUNa pedb Bhille, Bbl 6e3 0cobbix Nnpobnem pa3bepeTech ¢ TEM, Kak 3TO
Jenaetcs.

MpokoHTponupoBaTb cogepxnmoe obrnactm EEPROM namaTt JaHHbIX MOXHO Tak.

B rmaBHOM mMeHi0 MPLAB , HYXXHO LLENKHYTb Mo cnosy Window , a B pacKpbIBLLEMCS CMUCKE,
LWENKHYTb No cTpoke EEPROM Memory .

OtkpoeTcsa okHo EEPROM Window , B kKoTopom Bbl yBuante obnacte EEPROM namatu gaHHbIX.

B Heln MOXHO onpedennTb 1 agpec, 1 CoaepKMmoe Nobon ssYenku.

Ecnn nocne oTkpbITUs dharna npumepa "nporpammsl”, Bel oTkpoeTe okHo EEPROM Window , To BO
BCeEX A4yenkax, Bbl yBuauTe 3HayeHns yncen, ycTaHoBMNEHHbIX No ymonyaHuio FFh, xoTs, ka3anocb
Obl, B COOTBETCTBMM C TEKCTOM NpOrpamMMbl, B 4HaCTU U3 HUX, AOSMKHbI "nexaTb" Yncna, oTnnyHble OT
FFh.

B uem geno?

A geno B TOM, 4YTO ecnn accembrMpoBaHMsa TEKCTa NPOrpaMMbl HU pasy He NPOU3BOAMMIOCH, TO B
okHe EEPROM Window Bbl yBuante, BO BCex A4erkax, 3Ha4eHUs Yncesi, yCTaHOBMEHHbIX MO
ymonyanuto (FFh).

Ecnn TekcT nporpammel npoaccembnmpoBaH, To B TOM cny4yae, eciivn EEPROM namsiTe faHHbIX B
nporpaMmme He 3agencTBoBaHa, To ByaeT To e camoe.

Ecnu npoaccembnupoBaH TeKCT nporpammsl, B KOTOpor averikn EEPROM namsaTtu gaHHbIX
3a4eNCTBOBaHbI, TO Nocrne accembnupoBaHus, Bbl yBuauTe, B 3TUX S4ENKax, T€ YNCNOBbIE
3Ha4eHus, KoTopble "gucnoumpytotes” B paboyen yactu gupektmsbl DE (B 16-pudHon hopme
ncumncneHus, 6e3 ykasanusi 6ykebl h).

Ecnu aTo cMmBOnbl, TO OHM ByayT ykasaHbl B BUAE YMCEN.

O6pawato Bawwe BHMMaHMe Ha criegyowmnn, ooWwmnin NPUHLKNG 8 OKHax, NMoKa3blearoujux
codepxxumoe obsracmu onepamueHolU namssmu, namssmu npoz2pamm u EEPROM namsimu
daHHbIX, ompa)kaemcsi pe3ysibmam nocredHe2o accemMbriupogaHusi.

To ecmb, ecsiu 8 mekcm npoe2paMmbl HECEHBLI USMEHEHUS], U 1ocsie 3moeao,
accembniuposaHue He rnMPou3eo0usiIoCh, MO MPOKOHMPOJIUPO8aMb 3MU U3MEHEHUSI HeJlb3Sl.
Bonpoc: "Ecnu nsMeHeHust BHOCATCH He B TEKCT NporpamMmsbl, a B KOMMEHTapum Unu B opopmrieHme
nporpamMmebl (BO BCe TO, YTO pacnonaraeTcs npaBee ToYeK C 3anaTbIMU), TO HYXKHO N1, ANd TOro
4YTOObl COXpaHUTb 3TN U3MEHEHUS, NPOU3BOAUTL accembnmpoBaHme'?

OTBeT: eCTb 2 BapuaHTa CoOXpaHeHUs1 USBMEHEHNIN B KOMMEHTapUaxX u/unv B ooopMmneHnm
nporpamMmei.

[MepBbIN BapnaHT: NPOM3BECTM acceMbnMpoBaHue.

B atom cnyyae, B HEX-dpanne Huvero He namenutcs (MPLAB "He BUAWT" HUYEro, Y4TO
pacrnonoXeHo npaBee ToYeK C 3andaTbiMu).

3Haunmas yacTb NporpamMmmbl, B KOTOPYKO HE BHECEHBI U3MEHEHMS, NPOCTO "nepesanuwieTcs”, HO
npu aTom, 6ygeT o6HOBMEHO TO, YTO PACMONOXEHO NpaBee ToYekK C 3ansaTbIMu.

BTopon BapuaHT: Tak kak HEX-chann o6HOBNATE HE HYXXHO, TO MOXHO COXPaHWUTb, YKasaHHbIe
BblLLE M3MEHEHMs, ToNbKo B ASM-cpanne.

[nsa aToro, Hy>KHO NPOU3BECTU CTaHAApPTHOE AencTBue: B rmaBHOM MeH0 MPLAB , Hy>XHO LLEMKHYTb
no crnosy File, a B BbinagatoLLem crmcke, No CTpoke Save.

Ha nepBbix nopax, npoLle Bcero (4Tobbl He "pacnbinsaTb BHUMaHWE"), nocne Nibbix N3MEHEHUN,
BHECEHHbIX B TEKCTE NporpamMMbl, NpoM3BoAnTbL acceMbnupoBaHue.

BepHemcs k okHy EEPROM Window .

[nsa Toro 4Tobbl yBUAETE pe3ynbTaTt UCMOoSb30BaHUS ANPeKTUBbl DE, C y4eTOM CKa3aHHOro, TEKCT
nporpammsbl (pann eeprom.asm ) Hy>KHO NpoaccembnMpoBaThb.

Ecnn Bbl nonpobyeTte caenatb 370, TO nonydnte coobuieHme o 21 owmnbke.

Mpwn atom, B okHe EEPROM Window Hu4yero He nameHuTcd (Bo Beex siuenkax FFh), yto sensetca
3aKOHOMEPHbIM pPe3yribTaToOM HEUCNOSNHEHNs1 TpeboBaHMIN, NpeabaABNsSEeMbIX K 0POPMINEHMIO TeKCTa
nporpamMmei.

175



MPLAB "sapyranca" abcontoTHO 060CHOBaAHHO, Tak Kak nporpamMmma HenpasunbHO oopmiieHa u
NnoaToMy, "c ero To4kM 3peHuns” (M No akTy TOXE), OHa ABNAETCS "HEMONHOLEHHON".

Bonpoc: a kak ke B 3TOM criy4yae, npy noMoLLm cumynsatopa, yoeautbecs B TOM, UTO gmpektusbl DE
NCNOMHAKTCA?

OTBET: HUKaK.

BbiBOA4: npoeepumsb pe3ynbmamsbi ucrnosiHeHuUs1 dupekmue DE MO)XHO moJsibKO 8 momMm
csy4yae, ecsiu mekcm oghopmiieH 8 sude " MosIHOYeHHOU" npoe2paMMbi, U 3mom mekcm
npoaccemb6niupogaH 6e3 owubok.

OTO OTHOCUTCS HEe KO BCEM OMPEKTMBAM.

Hanpumep, pesynbTaTbl UICNOSTHEHUS OMPEKTUB equ, end (1 T.4.), B CUMYnSITOpE,
NMPOKOHTPONMPOBAaTh HENb3S, TaK KAk KOHTPONMMPYIOTCS M3MEHEHUSI TONbKO TOro, YTo oToGpaxkaeTca
B "KOHTPOSbHbIX" OKHaX, a He pe3ynbTaTbl 4eNCTBUIN, obecneymBaromnX QYHKLMOHUPOBaHME
nporpamMmei.

Ho 310 He cBuaeTenbCcTBYeT 0 TOM, UTo MPLAB "camoycTpaHuncsa oT 3Toro gena". 3To He Tak.
Ecnn "4to-To nowno Hanepekocsk”, To MPLAB, nocne accembnupoBaHusi, BblgacT
COOTBETCTBYIOLLME COOOLLEHMS 06 owmnbKax u/mnm npegynpexaeHus.

O6pawato Bawwe BHMMaHMe Ha NOSACHEHUSA, HAXOAALMECH B TEKCTE NpuMepa mexay "wankon”
"nporpamMmmsbl” 1 ee paboyen YacTblo.

Bbl BUANTE BapuaHThl 3anonHeHns sdeek EEPROM namatn gaHHbIX, Ansa 2-x cny4vaes
"odbopmneHunsa” gupektms DE.

OTO MMeHHO TOo, YTo ByaeT HabnoaaTees, B okne EEPROM Window , nocne nposegeHus
yCrneLwHoro acceMbnmpoBaHus, ecriv NPeanonoXnTb, YTO TEKCT Npumepa opopMIieH Kak
"nonHoueHHaa" nporpamma.

Pa3bupaem TeKCT nporpaMmbi.

[lo n nocne nHTepecyLWNX HaAC onepawmin, NnporpaMmMma MoXeT paboTaTb MHOXECTBOM PasnMYHbIX
cnocoboB 1 peanu3oBbiBaTb KakMe yrogHo 3ambICibl TPOorpamMmmMucTa.

B naHHOM cny4yae, 9TO He BaXHO.

BaxxHO TO, kak MMeHHO npoucxoauT pabota ¢ EEPROM namsiTbio 4aHHbIX.

Ha mMomeHT Havana ucnonHeHnsa pabo4yern YacTn nporpammel, 46 sueek EEPROM namsitu
3anonHeHbl Yucnamu ("cpabotana” aupektuea DE), a ocTanbHble A4ENKN 3anosIHEHbI YCnamu,
ycTaHasnmeaembiMy 1o ymonyanuio (FFh).

M3 BCcex aTuxX A4eek, Hac MHTepecyeT TONbKO OAHa - TpeTbs, ¢ agpecom 02h, Tak Kak B HEW,
npegsapuTensHO, 3anMcaHo YMCno, C KOTOPbIM HYXXHO NPON3BOANTL MHTEPECYIoLue Hac onepaumm
(64h vnn .100).

B aTOM cMbIcrie, BCce OCTanbHble, NpeaBapuTernbHO 3anucaHHble Yncra, MOXHO paccMaTpuBaTh Kak
"apXUTEKTYpHbIE U3N1LIEecTBa", He BNUAIOLLME Ha X0 UCMONMHEHNSA NporpaMmbl.

B naHHOM criyvae, yxoQoB B nNpepbiBaHUS HET.

McnonHeHue nporpammel HaunHaeTcsa ctaHgapTHo. C MMM START.

B pabouen yactu nporpammel, 1 He ctan obo3Hayate Havano atou M. Umente 310 BBUAY.

Mocne "3anycka B akcnnyaTauuio” paboyen 4yactn nporpamMmbl, OHa UCNOSHAETCH 40 TeX Nop, noka
He BO3HUKHET HeobxoaumocTb B pabote ¢ EEPROM namsiTbio faHHbIX.

Ecnu Takas Heob6xoaumMocTb nmeeTcs, To paboyas Touka NporpaMmbl AOSMKHA "NepenTn” Ha Havano
NCNONHEHMS rpynnbl KOMaHg, koTopasa pabotaet ¢ EEPROM namaTbio AaHHbIX.

B gaHHOM cniyvae, nepexod Ha 3T0 "Havano" NPoncxoauT "eCcTecTBEHHbIM 06pa3omM” (Ha "fIMHENHOM
y4yacTtke nporpammbl”. bes 3agencreosanug call/goto ).

Ecnn ncnonbaytotes komaHgbl nepexonos call /goto , To nepexod Ha 3To "Havano" MoxeT
npoucxoanTb 13 noboro "mecta” nporpaMmmel.

B atom cny4yae, rpynne komang, obecneumBatowlen paboty ¢ EEPROM namaTblo AaHHbIX, HY>XHO
nnbo "npuceonTb cTaTyc" NoanporpamMmmbl, NMMOO BbICTaBUTb METKY Ha NEPBON KOMaHAE 3TOW
rpynnel.

Pasbupaemcs ¢ Tem, 4TO Xe AormkHa 13 cebs npeacTaBnsaTb 3Ta rpynna KomaHa?

B cooTBETCTBUM CO CHOPMYNMPOBAHHON BbilLe 3afaven, 3TO A0SMKHa OblTb rpynna kKoMaHz,
obecnevymBarLlas cunTbiIBaHME Yncna, ns 3-m sdyeikn EEPROM namsaTu gaHHbIX, B pErucTp
onepaTuUBHOW NamaATHn.

CnepoBaternbHO, Nog 3TO AeNO, HYXXHO 3a4eNCcTBOBaTb OA4MH U3 perucTpoB obLLero HasHayYeHus.
HasHauaem emy Ha3BaHue, Hanpumep, Registr 1 "nponucbiBaem" ero B "LWanke" nporpaMmmbl o
agpecy, Hanpumep, 0Ch.
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Tenepb Mbl KOHKPETHO 3HaeM, OTKyada CHUTbIBaATb W Kyaa "3aknagbliBaTb Ha BpeMeHHOe XpaHeHue"
pesynbTaT 3TOro CHUTbIBAHUS.
OcTtaeTcst TONbKO BbIACHUTL, KaK KOHKPETHO 3TO caenaTb?
Bbl BuouTe nepen cobon "Kydy TymaHHbIX" KOMaHA 1 NO BCen BUAUMOCTU, AyMaeTe, 4To “"pas3bopkn”
C HMMUK ByayT JOCTATOYHO TPYOOEMKUMN.
Hwuyero nogobHoro.
pynna komang YTeHns aaHHblXx n3 EEPROM namatn gaHHbIX (M 3anvMcu Toxe) SBnseTcs
CTaHAApPTHbIM "HabopoM" KOMaHA, PeKOMEeHAOBaHHbIX K MPMMEHEHUI0 pa3paboTunkamm.
To ecTb, "n3obpeTaTb KONECO" HE HYXKHO.
HyXHO Torbko "BpesaTb” 3Ty CTaHAApPTHYIO rpynny KOMaHA B HY)XXHOe "MecTo" TekcTa nporpamMmbl.
BHympu amou 2pynnbl KOMaHO, HY>KHO:
- ebicmasumb adpec siyeliKku, u3 komopou npouzeodumcsi YmeHue (8 Hawem criy4ae, 02h),
- U yKazamb Ha3gaHue peaucmpa, 8 Komophbil 3anuwemcsi cHumbigaemMoe Yucsio

(e Hawewm cnyyae, Registr ).
O Tom, uTo nocne atoro 6yaet npomcxoguTb B "aebpsax” NMWKa, nporpammucTy 3HaTb He
obsasaTensHo.
Ecnu rpynna komaHg YTeHns He coaepkat owmnbok, To 1 6eCnoKonTbCA HE O YeM.
To ke camoe OTHOCUTCA U K npoLeccy 3anucn AaHHblXx B EEPROM namaTtb AaHHbIX.
TeMm He MeHee, x0Ta Obl "ans obuero passuTtnda”, pasobparbecsi ¢ 9TUM CTaH4apPTHLIM Habopom
komaHg ctOuT.
UteHune aaHHbIX, n3 EEPROM namsaTtu gaHHbIX, HAQ4YMHaeTca ¢ nepexoga B 0- 6aHk
(bcf Status,RPO ).
Ecnn B xoge coctaBneHnsa nporpamMmmbl BbISCHUTCS, YTO HA MOMEHT Havana npouenypbl YTeHus,
npoucxoaut pabota B 0-m 6aHke, To komaHgy bcef Status,RPO 13 TekcTa nporpaMmmbl MOXHO (U1
HY>XHO) yaanuTb (kakow cMbicn BbloupaTtb 0-i 6aHK, ecrniv paboTa 1 Tak NpoucxoauT B HEM?).
A MOXHO 1 OCTaBUTb BCE Kak €CTb (3TO 4115 TIEHMBLIX).
Cnepytowme 2 koMaHAbl - CTaH4APTHbIE KOMaHAbl 3anNnCcu KOHCTaHTbl, O KOTOPbIX MHOFOKPaTHO
roBOpUNOChH paHee.
B naHHoM crniyyae, koHcTaHToM siBnsieTcs agpec 3-i ayenku (02h).
O6paTnte BHMMaHWE Ha TO, YTO YNCIOo 2 yka3aHo 6e3 aTpmnbyTa CUMCTEMbI UCHUCTIEHNS.
B aTom cny4dae, oHO "BocnpuHMmMmaeTca” kak 02h (0 TOM, B Kakux Criydasix MOXHO yKasblBaTb YNCIO
6e3 atpnbyToB, 1 06bsACHAN paHee).
OTa KOHCTaHTa 3anncbiBaeTCcsa B perncTp cneumnanbHoro HasHavyeHua EEAdr, koTtopbin
NCnonb3yeTcst ToNbKo Npy pabote ¢ EEPROM namATbio AaHHbIX.
Yucno, KoTopoe B HEro 3anucbiBaeTcs, onpenensieT agpec Ton S4elikn, U3 KoTopon byaet
NPOn3BOANTLCH CYUTLIBAHUE.
Bot Bam n "mecTo 3aknagkn” agpeca a4enku, n3 Kotopor 6yaet npon3BO4UTCS CYNTbIBAHME.
WNTak, suenka BoibpaHa v ganee HyXXHO MHMUManu3npoBaTb YTeHue (paspelunTb CYUTbIBAHME, U3
Hee, uncna).
OTum genom "pynut" Hyneesomn OUT permcTpa cneumnanbHoro HasHadyeHus EEConl, koTopblii
Haxoautcsa B 1-m 6aHke 1 ncnonb3yeTcs Tonbko Npu pabote ¢ EEPROM namATbio AaHHbIX.
CnepoBaternbHO, HYXHO nepenTtn B 1-1 6aHK, yctaHoBuTb B 1 61Ut NeO pernctpa EEConl un onaTb
BepHyTbCA B 0-11 6aHK, Tak kak cneayowasa komaHga (movf EEData,W ) obpaliaeTcs k peructpy,
KoTopbl "nexunt" B 0-m BaHke.
Mocne komaHabl nepexoda B 0-11 6aHk, pacnonaraetca rpynna u3 AByx KOMaHA.
Mocne ucnonHeHna nepson KoMaHabl aTon rpynnel (movf EEData,W ), npeasaputensHO
3anucaHHoe B s4eiky, ¢ agpecom 02h, yncno 64h (.100), konmnpyeTtca B pernctp W (akkymynsitop),
a nocre UCNosTHEHMS BTOPOW koMaHabl atom rpynnel (movwf Registr ), yncno 64h (.100)
KonupyeTcs, u3 peructpa W, B peructp onepatMBHon namaTtu Registr , ¢ cogepXXmmbIM KOTOPOro (C
yucrnom 64h), B ganbHenwem, MOXXHO NPOU3BECTU TY UNU UHYIO onepauuio.
BoT Bam 1 oTBeT Ha Bonpoc: "B kakoe MecTO rpynnbl KOMaHa YTeHus AaHHbIX, 13 EEPROM namsaTu
OaHHbIX, HYXXHO BCTaBWUTb Ha3BaHWE PErncTpa, B KOTOPbLIN cunTbiBaeTca 6ant"?
Pernctp cneumanbHoro HasHauveHust EEData (peructp gaHHbIX) 3a4encTByeTCs TONbKo npu pabote
¢ EEPROM namMaTbio AaHHbIX.
Tenepb, B COOTBETCTBMU C anroputMom paboTbl NPOrpaMmsbl, HYXKHO NPON3BECTU onepaLmo
WHKpEMeHTa.
WNtak, nocne ncnonHeHnsa komaHgbl movwf Registr , npoueaypa YTeHnst AaHHbIX, U3 3-1 S4YENKN,
3aKoH4YMNach U MOXHO yBenuunTb Ha 1 uncno .100, xpaHsieecs B pernctpe Registr .
9710 genaeTcd Npy NoMmoLLm komanapl incf Registr,F .
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Mocne ee ncnonHeHus, B peructpe Registr 6yget "nexarts" uncno .101 (65h), koTopoe, B
COOTBETCTBMU CO CHOPMYITMPOBAHHBLIM paHee anroputMom paboTbl NporpaMmbl, HEO6X0AMMO
3anuncaTtb Bce B Ty Xe, 3-t0 a4yenky EEPROM namaTtu gaHHbIX.

[enaewm 3aTo.

PaspaboTumku NMNKoB pekomeHay0T HauyMHaTb npoueaypy 3annucu ¢ KomaHapl rnodanbHoro
3anpeTta npepsbiBaHui bef Intcon,GIE .

O6paTtute BHMMaHUe Ha To, YTO HoMep BuTta (7-ro) pernctpa Intcon B KOMaHAE HE yKa3aH, Tak Kak
B "LWanke" nporpammbl, GUTY ¢ HOMEPOM 7, ANPEKTUBOM equ, NPUCBOEHO Ha3BaHwue GIE.

Mo aTon NpuyYMHe, MOXHO yKa3biBaTb He HOMep BuTa, a ero HasBaHue.

MoxHOo 3Ty KomaHgy odopmuTb Tak: bef Intcon,7 .

B atom cny4vae, n3 "wankn" nporpamMmmbl, MOXHO ybpaTb cTpoky GIE equ 7.

MMobGanbHbIN 3anpeT NpepbiBaHNN TAKKe MOXHO OCYLLLECTBUTb NPy NoOMoLLm 6anT-
OpuEeHTMpPOBaHHOM koMaHAbl clrf Intcon .

Ecnu Ha MOMEeHT Hayana UcnonHeHus o0gHOW U3 3TUX KOMaHA4, B 7-M BuTe peructpa Intcon paHee
yxe 6bin 3anucaH 0, To (no aHanorum ¢ komaHgown bef Status,RPO ) 3Ty KOMaHAy MOXHO UCKITIOYUTD
13 TekcTta "nporpammsl”.

dopmanbHasi Heo6xo4MMOCTb 3anpeTa npepbiBaHnn 06ycrnoBneHa TeM, YTO eCnun NpepbIBaHMSA No
OKOH4YaHuto 3anncu B EEPROM (cm. 6-1 6ut pernctpa Intcon ) 6yayT paspeLueHbl, TO nocne
OKOH4YaHuA 3anucu, pabodas Touka nporpammel "ynetut" B MNIN npepbiBaHUsA, KOTOPOW, B 4aHHOM
cny4ae, Het ("rniok").

[nsa HegonyLweHnsa 3Toro, HYXXHO NPOCTO rnobanbHO 3anpeTuTb BCe NpepbiBaHMsa KOMaHAoM

bcf Intcon,GIE (bcf Intcon,7 ).

OTa KkomMaHAa, B OTnmume oT Komanabl clrf Intcon , He "BbikntoYaeT" npepbiBaHNS OT APYruX
NCTOYHMKOB NpepbiBaHWi, a TONbKO (B UHTEpBane BpeMeHn oT UCMOMNHEHUsa koMaHabl bef
Intcon,GIE v go ucnonHeHus komaHabl bsf Intcon,GIE ) sanpeluaet mx.

Mocne komaHabl rno6anbHOro 3anpeTa npepbiBaHWA, CreayoT 2 KOMaH4bl agpecHoro Beldbopa
AYENKN.

OHM B TOYHOCTM Takue Xe, Kak 1 KoMaH4bl aapecHOro Bblbopa A4enkn Npu YTeHun (3agencTBoBaHa
OfHa A4elrika) 1 OCTaHaBNMBATLCS Ha HUX 9 He Byay.

Mocne BbINONHEHUS criegytoLlen napbl koMaHg, ymcno 101 (65h), yepes peructp W, konmpyeTcs
N3 pernctpa onepaTuBHoOM NamaTn Registr , B perncTp cneumansHoro HasHadeHna EEData n Ha
3TOM, MpoLecc npeaBapuUTenbHON NOArOTOBKM K 3anNncu 3akaH4YnBaeTcs.

Tenepb HYXXHO CHayana paspeLwmnTb, a 3aTeM U NPON3BECTU 3anuchb.

3anuncob B BbIOpaHHYyto sueinky EEPROM namaTu gaHHbIX, pa3pellaeTcs yCTaHOBKOW B 1 BTOpOro
6uTa pernctpa EEConl.

OH "nexut" B 1-m 6aHke.

CnepoBatenkbHo, nepeq TeM Kak 3TO caenatb, HYXHO BbibpaTb 1-11 6aHk (bsf Status,RPO ).

Mocne paspewennd 3anmcu (bsf EEConl,2 ), MOXHO NPOM3BECTM 3TY 3anncChb.

[nsa aToro ncnonbayetcsa oba3atenbHas NnocrnegoBaTenbHOCTb U3 NATU KOMaHA (CM. TEKCT
npumepa).

Mpn aTOM, NPOM3BOOATCS OnepaLmm ¢ Tak HasblBaeMbIM "hU3n4eckn He peannu3oBaHHbIM"
pernctpom EECon2, TexHn4eckne getanmn KOTopbiX 4OCTAaTOYMHO "TyMaHHbI" (pa3paboTynkm He
0b6bsACHSAT).

Cob6cTBEHHO roBOpPS, MPOrpamMMMUCTy OT 3TOrO “He TENJI0 U He XONOAHO", TaK Kak BO3MOXXHOCTb
"MaHéBpa" HAYMCTO OTCYTCTBYET, U MO 3TOM NPUYUHE, HAYETO KPOME 3TOoN 06A3aTenbHOM
nocnegoBaTenlbHOCTN KOMaHA, OH U He CMOXET MPUMEHUTb.

BoT 1 npumeHsieMm ee.

Mocne ncnonHeHusa obs3aTenbHOM NOCNef0BaTENbHOCTU KOMaHA, donar NnpepbiBaHus No
OKOH4YaHwuto 3anucu B EEPROM yctaHaenueaetcs B 1 (donar nogHAT).

OTO 1 €CTb KpUTEPUIA OKOHYaAHUSA 3anucu.

To ecTb, 3anNUCb 3aBepLUEHa U MOXHO BbIMTU U3 Npoueaypbl 3anucu.

Ho ans Toro 4to66l MOXHO BbINIO OCYLLECTBUTL CEeAYoLLY0 3anucb, 3TOT orar HY>XXHO NPOrpaMMHO
("npuHyamnTenbHo") cbpocuTb (bcf EEConl,4).

OTO eAnHCTBEHHbBIN BapyaHT ero cbpoca. AnnapaTtHo (aBToMaTu4ecku) oH He cOpackiBaeTcs.
Tenepb MoxHO nepenTtn ua 1-ro 6aHka B 0-n (bcf Status,RPO ).

Bonpoc: "To4yemy nepexoq B 0-11 6aHK oCyLLeCTBNSAETCS MMEHHO B 3TOM MECTe, a He paHee"?
OTBeT: NoTOMY, YTO NpeLLEecTBYIOLME KOMaHAbI, Ha4YMHasa ¢ komaHgbl bsf EEConl,2 , paGoTatoT ¢
pernctpamu 1-ro 6aHka.
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B TekcTe npumepa npeanonaraeTcs, YTo cnegyowme, nocne komaHanl bef Status,RPO , onepaunn
OynyT npomsBoauTbes ¢ pernctpamm 0-ro 6aHka (BEpOATHOCTb 3TOro - 6onbLuas), HoO ecnv nocne
3aBepLUeHNs Npoueaypbl 3anucu, cneayowme onepaumm 6yayT NpomM3BoAnTLCA C pernctpamm 1-ro
OaHka (BepOsITHOCTb 3TOro - MarneHbkas), To komaHgy bef Status,RPO  HyHO "Bblpe3atb” 13
KOHLIOBKM NMpoLieaypbl 3anMcu n nepeHecTn Hmke (Mo TEKCTY NnporpamMmel), "Bpe3aB” ee B TO
"MecCT0", B KOTOPOM 3aKaH4MBalTCA onepaunn ¢ permctpammn 1-ro 6aHka 1 HauMHaKTCA onepaumm ¢
pernctpamu 0-ro 6aHka.

OcTtanocbk Tonbko 06paTnTb BHMMaHME Ha "Lanky" nporpamMmmbl.

PaccmoTpeB ee, Bbl cmoxeTe yoeanTbCsa B TOM, YTO BCE, OTHOCSLL,EECH K pPaCCMOTPEHHOM YacTuh
nporpamMmebl, B HEM "NponucaHo” n OTBET Ha BOMPOC "4TO OTKyAa B3snocb?" AormkeH 6biTb Bam
NMOHATEH.

CoseTyto Bam nepenncatb 3TU cTaHAapTHbIE NPOLEeaypbl Ha NIMCTOK U "NpnobLunTh" ero K
umetrommcs y Bac pacnevaTkam.

[MpymevaHve: B JaHHOM criydae, paccMoOTpeHa npouegypa tvna YreHue - moaudukaums —
3anuchb, B "rpaHnuax” ToNbKO O4HOro MOJSIHOro LuKria nporpaMmmbl.

He TpygHo goragartbes, YTO NPOU3oNaEeT B X04e UCMNONHEHUA NoCcreayowmnX, NomHbIX LUKNOoB
nporpamMmbl: C KaxabIM LIMKITOM, 3Ha4YeHWe Ynucna, 3anmcobiBaemoro B 3-10 averiky EEPROM namsaTtu
AaHHbIX, OyaeT yBenuumnBaTbes Ha 1.

Jlo yncna .255 BKOYNTENBLHO.

Mocne aToro, B xoae oTpaboTku criegyoLwero, NOMHOro LuKna nporpammbl, NpoM3onaeT nepexos
OoT uucna .255 kuucny .0. 3atem Kk umcny .1, .2 n T.4.

OTO Ha3bIBaeTCsa CYETOM MO KOnbLy.

Ecnn npumeHuTb onepaumio gekpemeHTa, To Bce 6yaeT HaobopoT.

[nsa Toro 4Tobbl MOXHO 6bINO OTCNEANTb U3MEHEHMS, A "MoanduumpoBan” Hepaboyyto nporpammy
eeprom.asm Takum obpasom, 4Tobbl accembrMpoBaHMe NPOLLIIO YCMELLHO.

Ora "moaucdmumpoBaHHasa" nporpaMmma HasbIBaeTCA eeprom_a.asm
(HaxoguTcs B nanke " Tekembl npo2pamMm').

rkkkkkkkkkkkkkkhkkhkkkhkkkhkhkkkkkkhkkkkhkkkkkkkkkkhkkkx kkkkkkkkkkkkhkkkkhkkkkkkkkkkkhkkk
1

; PABOTA C EEPROMIAMATEI OAHHBIX

* * * * * * *kkkkkkkkkkkkhkhk * *kkkkkkkkkkkkhkhk * *

; " WANKA ITPOI'PAMMEL"

Intcon  equ 0Bh ;  PermcTp Intcon.
Status  equ 03h ; PermcTp Status.
EEData equ 08h ; EEPROM - gpanmsie
EEConl equ 08h ; EECON1 - 6anxkl.
EEAdr equ 09h ; EEPROM - agpec
EECon2 equ 09h ; EECON2 - 6anxkl.

Registr  equ OCh ; PermcTp onepaTMBHOM MNaMsITV, MCIOJLS3yEeME
; npu pabore c EEPROM.

w equ 0 ; PesynpTaT HampaBUTBL B AKKYyMYyJSTOP.
F equ 1 ; PesynpTaT HampaBuUTBE B PETMCTDP.

RPO equ 5 ; BuT BHEGOpPa 6GaHKa.
GIE equ 7 ; BMT Iy06anBHOTO pasBpelleHMsT IpepHBaHMIA.



org
DE

2100h
0h,0h,64h

0h,0h.0h

"Korabelnikow E.A. Rus. Lipe

O6pamenne x EEPROM naMsiTt maummx.
Bammucare B siuenikum c agpecamnu .0, .1, .2
umcaa Oh, Oh, 64h (.100) COOTBETCTEEHHO.
Bamucare B siuernikum c agpecamnm .3, .4, .5
umcaa Oh, Oh, Oh COOTBETCTBEHHO.

tsk. 03.2005" . Bammcars
CHMMBOJIEI B siUelKM C agpecamu c .6 mo .46

org
goto

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkhkkkkkkkkhkkkkkkkkkkhkkkx
1

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhhkkkkkkkkkkkkkkhkkkx

0
START

HauaTe BHIIOJIHEHME IIPOI'PAMMEI
c nopmporpammsl START.

kkkkkkkkkhkkkkkkkhkkkkkkkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkk

PAEOYAS YACTH IIPOT'PAMMEI

shkkkkkkkkkkkkkkkkkkkkhkhkhkhhhhhhhhhhhrhhkrkkkkkkkkikk
’

kkkkkhkkhhkhkhhhkhkkhkkkkkkkkkkkkkk

; CumTeBaHMe copjepxmuMoro Banra c agpecom 02h u Banmce ero B permcrp obmero
; HasHauenwust Registr.

bcf

movlw
movwf

bsf
bsf
bcf

movf

movwf

Status,RPO

2
EEAdr

Status:RPO

EEConl1,0

Status,RPO
EEData,W

Registr

Illepexon B HYyJNeBOM O6aHK.

Banucares B peructp W xomcrauTy 02h.
Cxommposare 02h, wus permcrpa W,

B permucTp EEAdr.

llepexon B mnepBmli 6aHK.
VHMUMaINSUPOBATE YTEHMe.

Illepexon B HYJIeBOM 6aHK.

CxonmupoBaTes umcio mus siuertku EEPROM
c agpecom 02h, =B permcTp W.
CkommMpoBaTek umcio, wus permcrpa W,

B perucTp Registr.

; UsMmenenme cogmepxmmoro perwmcrpa Registr.

incf

Registr,F

YeemmunTe Ha 1l comepxmmoe permcTpa Registr c
COXpaHEeHMEM peByJibTaTa B HeM Xe.

; Bammce comepxumoro permcTpa Registr

bcf

moviw
movwf

movf

movwf

bsf
bsf

moviw
movwf
movlw
movwf
bsf

bcf

Intcon,GIE

2
EEAdr

Registr,W

EEData
: EEPROM
Status,RPO
EEConl,2

055h
EECon2
O0AAh
EECon2
EEConl,1

EEConl,4

B stueiiky EEPROM ¢ agpecom 02h.

Tno6anbHEM BanpeT IpPepHBaHWUMA.

Bamucare B permcrp W xoncraury 02h.

CxommporaTe koHcraHTy 02h, wnus permcrpa W,

B perucTp EEAdr.

CxonmupoBaTes uMcio, us permcrpa Registr, B

peructp W.

CxonmMporaTk umuciyio, us perucrpa W, B sueiky
c agpecowm 02h.

Illepexon B NepBEM OGaHK.

PaspeumTe 3anmchk.

O6sizaTenrHas
npouegypa
opM Banucwu.

CépocuTe dnar mpepsHBaHMsI IO OKOHYAHUU
sanmucu B EEPROM.
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bcf Status,RPO ; llepexonm B HyJneBoM 6aHK.

; [puMeuaHue. BpeMsi MCIOJIHEHUSI IIOJIHOT'O LMKJA [NPOTPAMME HAOJIKHO OHTB
; BoJlee BpeMeHM, HeEOBXOOMMOTI'O AJNsT OKOHuaHmusi sanmcu B EEPROM.

goto START ; Ilepexon Ha HOBEIM LMKJ IPOT'PAaMMEL.
skkkkkkkkkkkhkhkhkkhkhhkhhhhkhhhhhhhhhhhhhhhhrhhhrhhhrihrk kkhkkkkkkkhkkhhhhhhhhhhhhhhhhkhik
;

end ; Komen nporpamms

B Hen opraHn3oBaH NOMHbLIN LUK NporpamMmMbl 1 TOYKaMu € 3ansaTbiMy 3aB10KMPOBaHo TO, MO
nosofy Yero MPLAB "pyraetcs".

CMbICN NPUMEYaHNS BpeMsT MCIIOJIHEHMSI [OJIHOT'O LMKJIa NPOTrPaMMil HOJIXHO OHTE 6oJsee
BpeMeHM, HeobBxomamMoOro mJsi oKoHuanmsi sammcu B EEPROM 6yget packpbIT nosgHee.
Moa nporpammy eeprom_a.asm , co3ganTe NpoekT, 3arpy3uTe ee B NPOEKT 1 Npon3seanTe
accembnupoBaHue.

Mocne atoro, oTkponTe okHo EEPROM Window (Window -> EEPROM Memory ), HasHaubTe
TOYKY OCTaHOBKW Ha KomaHae goto START (Ha ToR, HUXe KOTOPOW pacnoroxeHa anpekTnea end) u
cbpocbTe nporpaMMmy Ha Havano.

A Tenepb OT AyLUKM NoLlernkanTe No KHOMKe ¢ 3enieHbIM CBeTOOopOoM (Mnn No knasuwle F9) u
obpaTtuTe BHMMaHWe Ha ayeiky EEPROM namsitu ¢ agpecom 02h.

Bbl yBMAWTE, YTO C KaXXObIM TakMM "LLenykoM", ee cogepxumoe byaeT yBennumBaTbCst Ha eQUHNLLY.

B NMWKax npegycMmoTpeHbl Mepbl MO NpefoTBpaLLeHnio criyvanHon sanmcn B EEPROM namsaTtb
OaHHbIX, Npu cbosiX B paboTe NporpaMmmbl, CHKEHUM HANpPsKeHUs NTTaHnAa 1 apyrux "ragocTtax'.
Ecnn 6yt 3awuTbl (CM. BUTbI KOHUrypauumn) yCTaHOBMEH, TO CYMTaTb AaHHble, n3 EEPROM
NnamMaTU JaHHbIX, C MOMOLLLIO MporpaMmmaTopa, TeopeTU4eckn, Henb3s.

Ha pa6oTte nporpammel, "3awmton” B MK, aTo He oTpaxkaeTcs.

Mpwn 3anncn, TeopeTnyeckn, MoryT 6biTb COBEPLUEHBI OLLUMOKKN, HO MPaKTUYECKN, UX BEPOATHOCTb
Mana.

B "oco60 oTBETCTBEHHLIX" Nporpammax, 3agencrayowmx EEPROM namaTe AaHHbIX, OpraHn3yrTCs
NPOBEPKM MPaBUITbHOCTU 3aNUCHK.

Mo npuHUMNy cBepkn "aTanoHa" (Toro, YTo OOMMKHO 3anncaTbCs) ¢ (pakTUYecKkuM (CYMTbIBaEMbIM
nocne 3anucu) pesynbTaTtoM 3anncu (Tak HasbiBaemas BepndmkaLms).

Mo pesynbTartam 3ToM CBEPKU, AenaeTcs BbIBOA O TOM, JOMKHA N NporpaMma UCNOoSTHATLCA Jarnee
UIMN HYXXHO NOBTOPUTL 3arnuckb 0 MofnyyYeHus coBnageHnd, a TorNbKO Mnocrie 3Toro UCNOMHATL ee
fanee.

9710 cny4van NnobanTHOM NPOBEPKM.

B Tom cnyyae, ecnu TpebyeTca NnpoBepuTb NpaBUIibHOCTb 3anucy rpynnel 6anTos ("Maccuea”
AaHHbIX), TO KpuTepmem 6e30WmnboYHOCTH NN OLIMBOYHOCTU 3anUcK MOXeT ObiTb Tak HasbiBaeMas
"KOHTpOnbHas cymma".

Bo MHormx criyyasx, KOHTpPOnbHasa cymMma eCcTb pe3ynbTaTt NPoCTenLLEero, nocneaoBaTensHoOro
CYMMMPOBaHMA Mo KonbLy (Ans Toro 4tobbl chopMmnpoBaTh O4HOBANTHBIN pe3ynbTaT
CYMMMPOBaHMsI) BCEX YMCMNOBbIX 3HA4YeHMI 6anToOB "MaccuBa" OaHHbIX.

EcTtectBeHHO, 4TO A8 TOro Y4Tobbl OLINO C YEM CpaBHMBATDL, 4O MPOBEPKM HA KOHTPOSBHYO CyMMY,
AOIKeH 6bITb chopMmpoBaH "aTanoH".

B cnyyae obHapyXeHUsi pacxoXxaeHus, MPOM3BOAMTCS Nepe3anucb BCEro 3TOro "mMaccmea’ faHHbIX,
BMMOTb A0 YCTPaHEHUS 3TOr0 pacxoxaeHus.

MOXHO NpUMEHUTL U Apyr1e BUAbl MPOBEPOK, HaNpUMep, No NPU3HaKy YeTHOCTU NN HEYETHOCTN.
OTO, KaK roBopuTCH, MMYHOE Aerno KaXaoro nporpaMMmumcTa.

"CamoyuuTenb nNo nporpammupoBaHuio PIC KOHTponnepoB AN HaunHaowmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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13. ®narn. Pabota ¢ donaramn. Kak pabotaeT undposorn komnapatop. [lepeHoc u 3aem.

PaHee, BO 2-m pasgene, 1 ynoMuHan o ¢priarax.

Mpuwna nopa ¢ HeKOTOPbIMKN N3 HUX pa3obpaTbes.

lMocMoTpuTe B pacneyaTku perucTpoB cneunanbHOro HasHavyeHus!.

HasBaHusa 6uToB onaroB BblAeNEHbI 3e/1IeHbIM LBETOM.

EcTtecTtBeHHO, 4TO crnoBo "dnar” Henb3sa BocnpuHMaTh BykBanbHO. OTO aHanorus.

®akm nodHsimue ¢hnia2a " cusHanusupyem' o mom, 4mo rpou3owWsio KaKkoe-mo KOHKpemHoe
cobbimue.

®akm "onyweHus" (c6poca) ghnaza " cucHanusupyem' o mom, 4mo 3mo20 KOHKPemHo20
cob6bImusi He NPouU30WiJIo.

Kaxabin cdonar "npusasbiBaeTcsa” K "cBoeMy” TUnNy cobbITus.

Hanpumep, oanH cnar "pearnpyet” Ha pakT Hannums Unu OTCyTCTBUSA HYNEBOro pesynbTaTta
npoussedeHHon onepaunn (cdnar Z), gpyron dnar "pearmpyeTt” Ha hakT HanU4unga nnu oTcyTCTBUSA
nepenosiIHEHNs CTOPOXEBOro Tanmepa (pnar -TO), TpeTUn, Ha akT HaNM4Ms UM OTCYTCTBUS
nepeHoca-3aéma (cpnar C) u 1.4.

Mcxoas ns aToro, CTaHOBUTCA NOHATHBIM U X NPaKTUYeCcKoe npefHa3HayeHne: aHanmaupys
COCTOSHWNA (pnaros, MPOrPaMMUCT MOXET OCYLLIECTBNATL KOHTPOIb 3a pe3ynbTaTtoM UCMOMNHEHNS
3alyMaHHbIX UM onepauun, coBepLiaeMbliX Mpy NOMOLLM KOMaHA, K KOTOPbIM "npuBA3aHbl” Te unum
WHble cpnarun (CM. NnpasbIi CTONOEL pacnevaTku KOMaHa).

B aTOM cMbIcrnie, OHM YOOBHbI TEM, YTO KaK Obl BbIMOMHAT OYHKLNN "BUPTYanibHOro npobHumka",
BeJb NPOrpaMMMUCT He MOXET "3arnaHyTb" BHYTpb [MMKa 1 4T0-TO B HEM 3aMepuThb, C
NCNonNb3oBaHWEM pearibHOro NpobHuka.

C nomoLubto hrnaros, MPOrpamMmMUCT MOXET NOCTaBUTb X0 UCMOSTHEHMS NpOorpaMMbl B 3aBUCMMOCTb
OT paKTOB MX NOAHATUA UK "onyLleHns”, YTo Hanbonee BocTpeboBaHO Ha MpakTuKe.
CyuecTByloT 2 rpynnbl ¢hnaros.

K nepeot epynne omHocsimcs ¢pnazu, nocsie noOHAMuUsi KOmopbIX, UX He HY>KHO
npozpamMmMHO cbpacbieams.

OHu "pearvpytoT" 1 Ha Hanuume dakTa "NpPMBA3aAHHOIO" K HUM coBbITUA (dpnar NOAHAT), U Ha ero
oTtcyTcTBue (chnar onyLlen).

Hanpumep, ecnu ¢ nomoLso komangbl DECF (Ho He ¢ nomoubio komaHabl DECFSZ, Tak kak oHa
He OKasblBaeT BNMSHUA Ha dnarn) ocylwecTBnaeTcsa gekpemeHT ynucna .01, To, nocne nepeoro
aekpemeHTa (pesynbTaTt onepauun .00), donar HyneBoro pesyrnbTaTa aBTOMaTUYECKN NOAHUMETCSH
(6uT Z ycTaHoBMTCA B 1), a NOcne cnegylowero agekpemeHTa (pesynbTart onepauum .255), oH
aBTOMaTmyeckun cbpocutcsa (but Z yctaHosutcs B 0).

Ko emopou epynne omHocsimcs ¢pnazu, rnocsie noOHAmMusi Komopbix, UX HY)XXHO npo2pamMmMHO
cbpacbieamsb.

MpoLue roBops, OAVH pa3 NOAHABLUUCH, 3TN prarn He cOpocATCA 40 TeX Nop, Noka NPOrpaMMmUCT UX
"NpUHYANTENBHO" HE COPOCUT NPOrPaMMHbBIMIN CPEACTBAMM.

Hanpumep, B paHee paccMoTpeHHOM nporpamme Retr_1.asm, doriar BHeLWHero npepbiBaHNd Mo
Bxoay INT ¢ HasBaHueMm INTF, npn HanuymMm BHELLHEro npepbiBaHus rno sxoay INT,
yCTaHaBnuBaeTca B 1 (nogHMmaeTcs).

Ecnn ero He cbpocuTh (0) B UHTEepBane BpemeHun otpaboTku MM npepbiBaHns (4o komaHabl retfie ),
TO nocne Bo3spata 13 NN npepbiBaHUs, pakT NOAHATUS 3Toro conara 6yget "BocnpMHMMmaTbes”
MAKom Kak Hannyme ynpaenstoLwero curHana "yxoga" B npepbiBaHue no sxogy INT, co Bcemu
BblTEKAKOLWMMM U3 3TOrO, "Mep30nakoCTHbIMKU" nocneacTemusaMu (pabota nporpaMmbl HAPYLUUTCS).
MmeHHOo no aTton npudnHe, donar INTF, 0o ucnonHeHnst kKomaHapl retfie , Hy>xkHo ob6a3aTenbHO
cbpocuThb.

MocMoTpuTe B pacneyaTku perucTpoB cneunanbHOro HasHavyeHus:.

Te cbnarn, B KOMMEHTapUAX K KOTOPbIM YKa3aHo " cbpacbiBaeTcsA NPOrpaMMHO", OTHOCATCH KO 2-1
rpynne dnaros, a Te pnarn, B KOMMEHTapUAX K KOTOPbIM 3TOr0 HET, OTHOCATCA K 1-1 rpynne
donaros.

Takum obpasom, chnaru 1-i rpynnbl MOXHO Ha3BaTb Kak Obl "6e306MaHbIMK".

B TOM cMbIcne, YTO €CNKn UX COCTOSIHUS NPOorpamMmMHO He aHanmanpytoTcsa (06 atom byaeT
pacckasaHo fanee), To Ha paboTy NporpamMMbl OHM HE OKa3bIBaKOT BIINSAHMS.

MpoLue roBops, B 3TOM Criyyae, OHM "BCEM CKOMOM™ MOTYT Kak yrogHO NOAHMMATbLCA U ONycKaTbCs.
PaboTa ycTponcTBa OT 9TOro He HapyLUMTCS.

dnaru 2-1 rpynnel He Takne "6e30bugHble”.

3a VX COCTOSHMAMM HY>KHO CrneauTb (Y4nTbiBaTh NPY COCTaBNEHMN NPOrpamMMbl).
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Ecnu Takne donarvn 3agencTBoBaHbl B NporpamMmme, TO Nocne TOro Kak Ntobon n3 HUX NogHANCS, ero

0653aTenbHO HYXXHO NPorpamMmmMHO COpoCUTh.

Ecnu atoro He cgenaTb, TO "HakasaHue" nocnenyeT He3aMeanuTenbHo (HapyLleHve paboTbl

nporpamMmmeil).

MocmoTpuTe B pacneyaTky Komang,.

B npasom ctonbue, ¢ Ha3BaHveM "®Pnarn”, Bbl yBuanTe cTaHgapTHble Ha3BaHua dnaros (6uTos

cdnaros), Ha KOTOpble BO34ENCTBYET Ta UK MHAA KOMaHAa.

EcTb koMaHabl, KOTOPbIE BO3AENCTBYIOT Cpa3dy Ha Heckornbko cdnaros (Hanpumep, ADDWF), ecTb

KOMaHAabl, KOTOpble BO34ENCTBYIOT Ha oanH dnar (Hanpumep, CLRF), a eCTb 1 KOMaHAbl, KOTOpble

He BO34encTByOT Ha dnaru (Hanpumep, DECFSZ).

Ecnu Bbl cpaBHMTE 06LLee KoNnM4ecTBO pasnuyHbix onaros "nponMcaHHbIX" B pacnedyatke KoMaHa v

B pacrnedaTkax permcTpoB creynanbHOro HasHadeHus, To Bel 3ameTute, 4TO B pacnevaTke KomaHz,

NX KONMYECTBO MEHbLLE, YEM B pacneyaTkax permcTpoB CrneLmanbHOro HasHauveHus.

Ob6bscHeHWe aToMy crneyloLlee.

B pacneuaTkax permctpoB cneumanbHOro HasHavyeHus, Bol BuanTe Bce dnarun, a KomaHabl

BO3AENCTBYIOT TOMbKO Ha UX YacTb.

B npaBom ctonbue pacnevatkun komaHa, Bel He HangeTe dnaros 2-i rpynnei.

MpoaHanuanpoBaB coaepxmmoe aToro crondua, Bel ydegurech B TOM, 4TO Hanbonee 4yacto

BCTpeyvaeTcsa onar HyrneBoro pesynstarta Z.

Mo aTOoM NpUYMHE, OH 3acnyXxmnBaeT 0coboro BHUMaHUS.

BosHukaeT Bonpoc: "MoryT v donarn, KpoMe KOHTPOISbHbIX (OYHKLUWUIA, BbINOMHATL Kakne-nmbo

bornee 3HaunMMble PyHKUMKW. Hanpumep, Kakum-To 06pa3om BO3AENCTBOBATL Ha XO4 UCMOMHEHUSA

nporpammebl”?

OTtBeT: Aa, MoryT. U eLle kak MOryT...

PaHee yxe roBopunocb 0 TOM, K 4eMy MOXeT NPUBECTU OTCYTCTBME NporpaMmMHOro cbpoca gnaros

2-1 rpynnebl.

OTO eCTb He YTO MHOE, KaK NPAMOE BO3OENCTBME HA XOL UCMOSTHEHNSA NPOrpaMmbl.

®narun 1-1 rpynnbl Takke MOryT BfMATb HA XOA UCMOSTHEHUS NPOrPaMMbl, HO TOSNTIbKO HECKOSBbKO

WHbIM, KOCBEHHbLIM 0B6pa3oMm.

Hanee, 6ygem pabotatb C 0OgHUM M3 CaMbIX "XOO0BbIX" dhnaros,

cdonarom HyneBoro pesynbTaTa Z.

N3HavanbHO, B 06yyvatoLLe-TPEeHMPOBOYHbIX Liensx, MpMHUUN paboTbl C HUM MOXHO OnpeaenvTb

Tak: nepen UCnosIHEHNEM KOMaHAbl (3Ta KOMaH4a OOSMKHA BO3AEWCTBOBATL Ha dnar Z), hnar Z

cbpacbiBaeTca (2-1 6uT permctpa STATUS yctaHaenmeaeTcs B 0), a TOTOM BbINOSTHAETCS

KOMaHAa, ¢ nocreayoLmnmM aHann3om ero (Z) CocTosiHUS.

Cpasy oroBoptocb: Takoe onpegeneHune npuHumnna paboTsl ¢ onarom Z (1 Boobue, ¢ pnaramu 1-n

rpynmbl), COBCEM He ABMSAETCH pauuoHarnbHbIM, HO MO3BOMSET "BXUTLCA/BXUBUTLCA" B "MEeXaHuKy"

ero paboThbl, a 3TO cenvac 1 ecTb caMmoe rnaBHoe.

PesynbTaT ucnonHeHus KomaHabl (YMCNo) MOXET ObITb HYNEBBIM UMW HE HYMNEBbLIM, TO €CTb

BO3MOXHbI 2 CLeHapus.

N3 aToro crneayeT TO, YTO ecnv NpoaHanuaMpoBaTb COCTOSHWE doriara Z Nocrie UCNosTHeHNUs

KOMaHAabl, KOTOpas BAUsieT Ha cocTosaHMe dnara Z, TO MOXHO "pa3BeTBUTL" NporpammMy Ha 2

cueHapusi.

Takum obpasom, ebib60p 00HO20 U3 d8yX cyeHapuee dasibHeliwel pabombl nNpo2paMmMbI

cmaeumcsi 8 3agucumMocmb 0m omeema Ha eornpoc: " Kakoe pe3ysibmam ucrosiHeHusi

KOMaHObI. Hyneeol unu He Hyneeou"?

AHanua coctosHna conara Z (u gpyrnx gniaros Toxe) OCyLLEeCTBASIETCS C NMOMOLLbIO

OVT-OpUEeHTUPOBaHHbIX KOMaHg BeTBrneHus btfsc mnu btfss .

B pesynbTaTte MCNonHeHnsa nbor U3 HUX, MPOUCXOLUT BETBIIEHME HA 2 CLIEHapUS:

- B OAMH U3 HKUX, paboyas Touka nporpamMmbl "yxoguT" Npu HyrNeBOM pesyrnbTaTe UCMNOSTHEHWS,
KomaHabl (OHa AoMmKHa Bo3dencTBoBaTh Ha conar Z), KoTopas npeawecTByeT KoMaHae
BETBMNEHNS,

- a B Opyrown, Npy HeHyrneBoOM pe3ynbTaTe UCNONTHEHUS TOW XXe KOMaHAb!.

Mpumep.

HonycTtnm, 4to HeO6XOAUMO COCTaBUTbL NPOrpaMMy NoA YCTPOWCTBO TUNa "pene BpemeHu"

(Hanpumep, ons oTonevatn).

To ecTb, UMeeTCH KHOMKa, Nocre HaxaTus Ha KOTOpYHo, MPOM3BOAUTCA OTCHET 3aaHHOro

WHTEepBana BpeMeHMU.

Takvm obpasom, peyb naeT o0 cHeTHMKe, KOTOPbIA, KOHEYHO Xe, MOXHO peanun3oBaTb TakK, Kak 9To
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caenado B nporpammax Multi unm cus.

Ho B HaweMm cnyyae, HyXXHO NodaHTasnpoBaTb M "PoaUTL" BblUMTAKOLNIN CHETUMK, paboTatowmi no
NPUHLMNY aHanu3a cocTosiHMA pnara Hynesoro pesynbTaTa Z.

®parmeHT 3TOro cyeTvMka 6yaeT BbIrMageTb Tak:

XYZ
bcf Status,?2
decf ABC,F
btfss Status,?2
goto XYZ

ABC - Ha3BaHue peructpa obLero HasHa4yeHus,
XYZ - Ha3BaHWe LMKIN4YeCcKon noanporpamMmmel,
CTPOKM C TOUYKaMM - nNpeabiayLine v nocrenyowme KomaHabl nporpamMmel.

Bbl BUouTE, 4YTO 3TOT (pparMeHT "Bpe3aH” B NnporpamMmmy, v rno fiormke paboTbl yCTPOWUCTBA, aTa
rpynna Komahng OoSPKHa HavaTb paboTaTb TOMbKO MOCME HaXaTus Ha KHOMKY 3anycka.

lMoka KHoMKa He HaxaTa, pabovas TouKka NporpaMmbl SOSKHA "KPYTUTLCS" rae-To B NporpamMmme,
"o6xo4a" yKaszaHHyo BbILLe rpynny KOMaHg, U Npy 3TOM, COCTOSIHME KHOMKK 3anycka 4OSMKHO
ornpawunBaTbCs (COCTOAHNE OXKUOAHUSA HaXKaTUSA KHOMKK).

Mocne HaxaTusa Ha KHOMKY U nocnegyowero, o4epeaHoro onpoca KrnasnaTtypbl, akT ee HaxaTus
OyneT obGHapyXeH, n paboyvasi Touka NporpaMmmbl, HA HEKOTOPOE BpeMs, "3akonbLyeTcs” B
LMKIIMYeckon nognporpaMmme, "nMocTaBneHHOM Ha cHeTUmMK" (3adepxkka).

YKkasaHHagd Bbllle rpynna KomaHa, AoMKHa BXOAUTb B COCTaB 3TOW LIMKNUYECKOM NoanporpamMmmbl
"Ha npaBax oTyTOOoNMBaTens paboyen Toukn'.

Mpun Takom "packnage”, paboyasa Touka NPOrpaMmbl MOXET BbINTU U3 LUKIMYECKOW NOANPOrpaMmbl
TONbLKO NPW YCrOBUK, YTO (bnar HyneBoro pesynbtaTta nogHancs (Z=1).

WTtak, nocne HaxaTus Ha KHOMKyY, paboyas Touka nporpaMmbl "paHo UnM NO34HO" YCTAHOBUTCS Ha
koMaHgay bcf Status,2 (cbpoc cpnara Z).

Cnepytowen ucnonHsietcs komaHga gekpementa decf ABC,F , BosgencTaytoLas Ha cdonar Z.

B pernctpe obuero HazHavyeHus, yCroBHO Ha3BaHHOM ABC, Ha MOMEHT Hayana cdeTta, HaxoauTcs
Kakoe-To npegsapuTenbHo (4o Bxoda B unknuyeckyto M) 3anncaHHoe B HEro 4Yncrno (KOHCTaHTa),
Hanpumep .10 (konnyecTBo oTpabaTbiBaeMbIX LIUKIOB).

lMocne gekpemeHTa, umcro .10 ymeHbwaeTcs 4o .09 n coxpaHseTca B TOM Xe pernctpe ABC.
Hanee, ¢ nomoLbo koMaHabl btfss Status,2 , nponsBoguTCsa aHanu3 coctosHUA dnara Z.

Ecnu pesynbtart gekpemeHTa He Hyrnesown (Z=0), To npon3onaeT nepexon Ha Havarno LUKIN4eckon
nognporpammsl (goto XYZ ) n Bce NOBTOPUTCS CHOBA.

B koHUe kaxgoro Takoro "Butka", cogepxumoe permctpa ABC 6yget ymeHbliatbes Ha 1.

"PaHo nnu no3gHo" (Ha 10-m "BuTKe"), pe3dynbTaT eKpeMeHTa cTaHeT HynesbiM (Z=1), nocne 4yero
npounsongeT nepexos B cLueHapuin Tuna "nporpamMmma ucnonHsaeTca aanee” (BbIxo4 U3 LUKNUYECKon
nognporpamMmmeil).

Mocne atoro, pabovasi Touka nporpaMmmbl 6yaeT "roHsATb NO APYrMM KosbLam™ NOSIHOMo Lukna
nporpaMmmbl, 06X04a yYKa3aHHYH BbIlLEe, LUKINYECKYH0 NoAnporpaMmMy 1 OCYLLECTBASS CreXeHne 3a
COCTOSAHMEM KHOMKM.

Bpemsi 3agepxkn 6ygeT paBHO BpEMEHU HAaxXoXaeHUs paboyen TOHKON NporpamMmmMbl BHYTPU
LUUKNMYeCcKon NoanporpaMmmeil.

M3meHAasa ymcnoBoe 3HayeHne KOHCTaHTbl, MOXXHO U3MEHUTb NPOOOMKNTENBHOCTL 3TON 3a0ePXKKU.
Mo cpaBHeHWIO C TEM, YTO paccMaTpuBanock paHee (NpumeHsanack kKomaHga decfsz ), Takon
cnocob "MOCTaHOBKM Ha CHETYUK", HE SBMSETCS BbIUMPbIWHbIM (BoNbLlLIEe KONMYECTBO KOMaHA).

£ 0 HeM pacckasan TonbKo Ansi Toro, 4Tobbl "nponnnicTpmpoBaTh” paboTty ¢ donarom Z.
Cnepgytowuin npumep paboTbl ¢ 3Tn conarom 6onee BoctpeboBaH.

3apenicTBys donar Z, MOXXHO peann3oBaTb TaKoe HY>XKHOe YCTPOMCTBO, Kak LincpoBon komnapartop,
TO €CTb, YCTPONCTBO, OCYLLECTBNSAIOLLEe aHan13 "BXo4HOro" Yncna Ha npegmeT ero "nonagaHng”
(Mnun HeT) B onpefeneHHyo "30HY" Yncern.

Ecnn aHanuanpyemoe 4mMcno He nonagaeT B 3Ty "30HY", TO UCMOMNHAETCA OOUH CLeHapuin paboTbl
nporpamMmebl, a ecrnv nonagaet, TO APYrown.
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B cocTaB Takou "30HbI" YMcen, B 3aBUCUMOCTHU OT XKefNaHusa nporpaMmMmncTa, MoryT BXoAuTb OT ABYX
yucen un 6onee.

LindppoBoii komnapatop MoXeT ObITb YacTbio, HANPUMEP, CUCTEMbI (Da30BOW aBTOMOACTPONKN
YyacToThl, AewmndpaTopa, CMCTEMbI BITOKMPOBKM U T. A., TO €CTb, BeCbMa OBLLIMPHOro Kracca
YCTPOUCTB.

dann ¢ npumepom peanusauum uncpoBoro kKomnaparopa, ¢ GopmanmM3oBaHHbIMU
KOMMeHTapusiMu, Ha3biBaeTcs flag.asm (Haxogutcsa B nanke " Tekcmabl npoz2pamm’).

o710 BbIMNMAOUT Tak:

* * * * * *kkkkkkkkkkkkkkkkhhk * * *kkkkkkkkkkkkkkhk * *

NPMMEP MCIOJIE3OBAHUA &JIATA HYJIEBOI'O PE3YJILTATA "Z"

* * *kkkkkkkkkkkkkkkk *kkkkkkkkk *

;
; flag.asm
kR,
Bompoc: dTO LOJXKHO NPOMBONTHU?

OTBeT. ecnM, Ha MOMEHT aHalIM3a COIEPXMUMOI'O perucrpa 6ydepHol namMsaTu, B HeM
sammucano nwboe ms umcen or .00 gmo.04 sBraouMTEenbHO, TO pafouas TOUKAa IIPOTPaMME
momxHa " yiiTM' B ommuH cueHapmuit paborm ' nporpamwms’ ( B nommporpammy YES), a ecum
yKasaHHOEe BHIIe 4YMCIIO He BxomuT B = BoHy'  umcen or .00 mo .04 sBrawunmTensHO, TO
pabouast Touka IpPOTPaMME HOJIXHA ' yhTM' B IOPYyToil cueHapuit pa6orm ' nporpammsl ( B
nognporpammy NO).

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkkkkkkhkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk
1

; " WANKA ITPOI'PAMMEL"

RPO equ 5 ; BuT BHEGOpPa 6aHKa.
Z equ 2 ;, Bur dmara mHymeBoro pesynbTarTa.
e e e e e
; e ——————————————————————————————————————————————————————————————————————
org 0 ; HauaTp BHIOJIHEHME NPOTIPaMMEI
goto START ; ¢ nomnporpamms START.
1
skkkkkkkhkkkkhkhkhkkhhhkhhhhhhhhhhhhhhhhhhhhrhhhrhhhrihrk kkhkkkkkkkkkkhhhkhhhhhhhhhhhhhik
;
; PABEOUYASsI YACTEHL I[IPOI'PAMMEL
skkkkkkkkkhkkhkhkhkkhhhhhhhhhhhhhhhhhhhkhhhhrhhhrhhhrihrd kkhkkkkkkkkhkkhhhhhhhhhhhhhihhrk
;
START

; NOINO, B xoropyw" yxomur' pabouass TOuka NPOTPaMM, €CJIM AHAJIMBMUPYEeMOe YMCIIO He
: mnomagmaeT B " sony umcen or .00 gmo.04 BxIHOUMTEIBHO.
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; Peammusamust umppoBOTro KOMIIapaTopa.
; PemleHme Bagauy O BXOXOEHMUM MIM HET

: mo .04 BxIOYMTENBHO.

CxommpoBaTe comepxmumoe permcTpa Registr
B peructp W
Cépocure bsar HysneBoro pesynabTaTa Z.

BriuecTr u3 kxoHcTaHTH .00 comepxmumoe
perucrpa W

llpoBepka coOCTOsIHMSI dJlara HYJIEBOTO
pesynbTara (Z).

Ecnu Z=1 ( Hy’neBOi#l peBylbTaT oNnepauun),

ro" yxom" B Il YES.

Ecimn Z=0 ( HenyJNeBOIl pesynbTaT olepaummu), TO
comepxuMoe permcrpa Registr KOnMpyeTcst

B peructp W

BruecTr m3 koHcTaHT .0l cogmepxmumoe
perucrpa W

movf Registr,W
bcf Status:Z
sublw .00
btfsc Status:,Z
goto YES 7
movf Regis:tr,W
sublw .01
btfsc Status:,Z
goto YES ;
movf Registr,W ;
sublw .02
btfsc Statué,Z ;
goto YES ;
movf Registr,W ;
sublw .03
btfsc  Status,Zz ;
goto YES ;
movf Registr,W ;
sublw .04
btfsc  Status,Z
goto YES
goto NO

. oo YES,

B koToOpyw ' yxomur' pabouas

BriuecTr u3 koHcTaHTH .02 comepxmumoe
perucTpa W

BriuecTr u3 koHcTaHTH .03 comepxmmMoe
perucrpa W

BruecTe m3 koHcTaHTi .04 cogmepxumoe
perucrpa W

[lpoBepka COCTOSIHMSI QJlara HYJIEBOT'O
pesynbTara (Z).

Ecnmu Z=1 ( nHyneBOil pesynbTaT oIepaLun),

ro" yxom" B Il YES.

Ecimn Z=0 ( HeHyJNeBOII peBynbTaT oOIepaLun),
TO mpoucxomuT 6GesycinoBHEM nepexon B I NO.

TO4YKAa NPOIrpaMMsel, €CJIM AaHAJIN3MpyeMoe YMNCIO

. nonagaeT B " BoHYy' umcen ot .00 gmo.04 BxIOUMTENBHO.

YES

end

shkkkkkkkkkkkkkkkkkkkkhkhkkhhhhhhhhhhhrhkrkkkkkkkkikk
’

kkkkkhkkhhkhkhhkhkhhkhkkkkkkkkkkkkkk

; Komen nporpammsl
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dann ¢ npumepom peanusauum umcppoBoro Komnaparopa, ¢ HecpopmanusoBaHHbIMU
KOMMeHTapusaMHU, HasbiBaeTcs flag_l.asm (HaxoguTcsa B nanke " Tekcmbl npozpamm’).

o710 BbIMMAONT Tak:

kkkkkhkkhhkhkhhkhkhkhkkkkkkkkkkkkkk

kkkk * * *kkkkkkkkkkkkkhhhhhhhhhhhhhrrkrxkx

NPUMEP MCIOJIb3OBAHUSI &JIATA HYJIEBOI'O PEBVYJIBTATA "Z"

; flag_1.asm
shkkkkkkkkkkkkkkkkkkkkkkkkkkhhhhhhhhhkhhkhkkkkkkkkkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
;

; Peanmusamust umppoBOTro KOMIApaTopa.
; PelleHMe Bajaum O BXOXIOEHMM MJIM HET aHaIMSMpyeMoro umcia B Sory  umucen ot .00
;. mo .04 BxIoOYMTENBHO.

movf Registr,W ; CKommMpoBaTB coIepxmMoe permcrpa Registr

B peructp W.

bcf Status,Z C6pocure Gnar HyJeBOr'O pesynbTaTa Z.
sublw .00 BruecTe m3 koHcTaHT .00 cogmepxumoe
; peructpa W.
btfsc  Status,Z PesynbTaT BHYMTAHUS HYJIEBOM?
goto YES Oa. --->" yxoxn" B NI YES.
movf Registr,W HerT. ---> CKONMpOBaTHL COOEPXMMOE permucTpa
; Reqistr B peructp W.
sublw .01 BruecTe m3 koHcTaHTi .0l cogmepxmumoe
; perucTpa W.
btfsc  Status,Z PesynbTaT BHYMTAHUS HYJIEBOM?
goto YES IOa. --->" yxon" B I YES.
movf Registr,W HerT. ---> CKONMPOBATHL COOEPXMUMOE
; perucTpa Registr B peructp W.
sublw .02 BriuecTe uS8 koHcTaHTH .02 comepxmMmoe
; perucTpa W.
btfsc Status,Z PesynsTaT BHYMTAHUS HYJIEBOI?
goto YES IOa. --->" yxon" B I YES.
movf Registr,W HerT. ---> CKONMpPOBaTHL COOEPXMMOE permucTpa
; Registr B peructp W.
sublw .03 BriuecTe uS8 koHcTaHTH .03 comepxmmoe
; peructpa W.
btfsc Status,Z PesynsTaT BHYMTAHUS HYJIEBO?
goto YES IOa. --->" yxon" B I YES.
movf Registr,W HeT. ---> CKOIMPOBATH COHEPXMMOE permcTpa
; Registr B peructp W.
sublw .04 BruecTe m3 koHcTaHTi .04 cogmepxumoe
; peructpa W.
btfsc Status,Z PesynesTaT BHYMTAHUS HYJIEBO?
goto YES ; Oa. --->" yxoxn" B II YES.
goto NO . Hemw. --->" yxoxn" B II NO.

MpoekT noa Hux B MPLAB co3gaBaTb He HyxHo. [1pocTto oTkponTte (File > Open).

Bkl BUaUTE NpuMep nporpamMmel, peanuayroLen L poBon KoMmnapaTop.

CHauana, B obLuem Buge, npoaHanmMampyem npuHUun ee paboTol.

Lindpposoi komnapatop aHanusnpyeT "nocTynatoLime Ha ero BXo4" ynucna, Ha npegmeT ux
nonagaHusa unm Het B "30HY" yncen ot .00 go .04 BKNOUYUTENBHO.

"LLIMpmHY" 9TON "30HbI" MOXXHO caenaTb Apyron. MOXHO Takke U CMeCTUTb €€ NO YNCNOBOW OCH.
[Npu cooTBeTCTBYIOLLEM HapalLMBaHUN KONIMYECTBA KOMaH, MOXXHO pacLUMpUTL 3Ty "30HY", a npu
COKpaLleHUN, YMEHbLUUTb.

B pesynbTate "npoTackueaHuna” paboyen ToUYKM NporpaMmmbl Yepes LnpoBor komnapaTtop, oHa
OO0IKHA "HemM3bexHo ynTn" B 04UH U3 OBYX CLueHapues paboTbl NporpamMmmbl.
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B gaHHOM cny4dae, oauH cueHapuin 6yaeTt UCNonHATLCS nocne 6e3ycrnoBHOro nepexoaa paboyen
Toukm nporpammel B MM YES, a gpyron, B MM NO.

B H1X MOXeT "aenatbcsa BCe YTO YrogHo". 3TO 3aBUCUT OT 3aMbiCra Nporpammbl.

HassaHusa aTnx nognporpamMm ycrnoBHbl U UX MOXHO Ha3BaTb MHaYe.

Ecnn nepexofbl ocyLLEeCTBNAIOTCA He Ha NepBble KOMaHAbl NOANPorpaMmm, To pedb AeT O MeTKax.
A pacnonoxwun MM NO BBepxy, a NN YES BHWU3Y (N0 TEKCTY Nporpammbl), HO OHWU MOTyT
pacrnonaratbCs U MHave.

B kayecTBe anemeHTa onepaTtvBHOWN NaMsTh, ucnons3yetcs pernctp Registr (cm. "wanky"
nporpamMmmeil).

Ha MoMeHT Havana ucnonHeHns nepBon KoMaHabl rpynnbl KOMaHg, LdpoBoro kKomnapaTopa, B
pernctpe Registr 4O/MKHO "nexartb" YNCro, BENMUYNHY KOTOPOrO HY>XHO "3aaHanv3mpoBaTh”.

B gaHHOM, y4ebHO-TPEHMPOBOYHOM Clyyae, He BaXHO, KakuM MMEHHO 0Bpa3oM "BO3HUKNO" 3TO
4Yncno (CyLLLEeCTBYET MHOXECTBO BapuaHTOB "BO3HUKHOBEHUS").

MpurnagesBLlIMCch K KOMaHOaMm, peanuayowmm undpoBon komnapatop, Bbl 40MKHBI 3aMeTUTb
aHaroruio ¢ pacCMOTPEHHbLIM BbILLIE NPUMEPOM.

Tak Kak kKoMaHaown, pe3ynbTaT UCNOSTHEHUA KOTOPOW aHanuanpyeTcs, SBrseTcd koMaHaa onepauum
C KOHCTaHTOW, NpeanonaratoLlasa 3agencreopaHune pernctpa W (komanga sublw , Bo3gencrayroLas
Ha cbnar Z), To nepen ee UcnonHeHneM, HeobxoamMmo ckonuposaTb B pernctp W yucro,
"Haxogsuieecsa" B peructpe Registr , 4To 1 genaeTtcsa ¢ noMoLlblo komaHabl movf Registr,W .
Mepea KomaHOoW, pesynbTaT MCNOMIHEHNS KOTopon ByaeT aHanmampoBaTbed (sublw ), copackiBaem
(onyckaem) cnar Z.

He n3-3a Toro, 4to 310 He06Xx0ANMO (OH OTHOCUTCS K doiaram 1-1 rpynnbl U ero MOXHO He
cbpackiBaTtb), a 4nsi Toro, 4Tobbl "NPoYyBCTBOBATL Cam npouecc”.

Takoro poga HaBblku GyayT apxmBocTpeboBaHbl Npy paboTe ¢ hnaramm 2-n rpynnbi.

PesynbTaT ncnonHeHus komanabl sublw .00 6ygeT HyneBbIM TOMBKO TOrAa, Koraa coaepXmmoe
peructpa Registr Takke 6yaet HynesbiM (0-0=0).

Mpwn atom, donar Z 6ygeT nogHAT (Z=1).

Bo Bcex ocTanbHbIX cryvasx, pe3ynbTatoM UCMOoNHeHna koMaHab! sublw .00 B6yaeTt uucno He
paBHOE HyIto.

Mpwn atom, conar Z 6yget onyuieH (Z=0).

Mocne ncnonHeHnsa komaHgbl sublw .00 , pesynbTaT ee UCNOMNHEHNA aHanNn3npyeTcsi KoMaH4om
btfsc Status,Z (aHanua coctoaHua conara Z).

Ecnu B peructpe Registr "nexut" yncno .00 (Z=1), To paboyasn Touyka nporpammbl "ynetaet"

B NN YES.

Bo Bcex octanbHbIx crnyyasx (Z=0), oHa npodormKaeT cBOe ABWXKEHME NOo CLeHapuio "nporpamMmma
ncnonHaeTcs ganee”.

To ecTb, HauMHaeTcAa oTpaboTKa cneayroLlen, "oqHOTUNHOM" FPYNMbl KOMaH4 aHanmaa, HO TOSNbKO C
ucnonb3oBaHnem yucna .01.

B xoge ucnonHeHus aTon rpynnbel KOMaHA, Bblpaxascb HedpopMarnbsHO, AaeTca OTBET Ha BOMNPOC:
"AHanuamnpyemoe 4ncno pasHo yucny .01 unm He pasHO?"

Ecnn paBHo, To paboyas Touka nporpammbl "netaet” Bce B Ty Xe [ YES, a ecnu He paBHoO, TO
HaunHaeTcsa oTpaboTka cnegytoLen, "ogHOTUMHOM" rpynnbl KOMaHA aHanmsa, HO TONbKO C
ucrnonb3oBaHveMm vucna .02.

W tak ganee. 1o yicna .04 BKAOYUTENBHO.

Ecnu He B ogHOM 13 3TUX rpynn KOMaHg, He npouaoLuen "ynét" paboyen Toukn nporpammsl B M1
YES (4MCnoBbIX COOTBETCTBUI HE OOHAPYXEHO), TO Nocne oTpaboTKM rpynnbl KOMaH4 aHanusa Ha
cooTBeTcTBME Yncny .04, HauHeTca oTpaboTka MM NO.

B MM YES n NO, NnpMMUTUBHO BbipaXasach, "MOXeT Aenatbca BCe, YTO YrogHo".

Ecnn no dakty "cpabaTbiBaHMsa" KomnapaTopa, Hy>HO 6aHanbHO BKHOYNTbL KaKoe-TO BHELLHEE
YCTPOWCTBO, TO KOMaHabl goto YES MOXHO 3aMeHUTb, Hanpumep, Ha KomaHabl bsf PortA, X

(X — HOomep GuTa).

Ecnu Bo Bcex komaHgax bsf PortA, X, Homep 6uta oguH u TOT Xe (3aaencTBOBaH OAVH BbIBOA,
nopTa), TO YCTPONCTBO OyAdeT BKOYaTLCS B AMana3oHe vncern.

Ecnun Homepa aTux 6UTOB pasHble (3aaenCcTBOBaHbl HECKOMBbKO BbIBOAOB NOPTA), TO MOXHO
BKMOYaTb HECKOITbKO YCTPOMUCTB.

Mpwn aToM, dhakT BKOYEHMS NOOOro 13 HMX, byaeT "NpmBa3aH” He K gnanasoHy Ymcers, a K oqHOMy
N3 ero nogamanasoHoB UNKn gaxe K KoHKpeTHomy umncny (o1 .00 go .255).

MoryT 6bITb 1 KOMOMHaUNN.
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C nomoLbto LmMcpoBOro Komnapartopa, no akTy BO3HUKHOBEHMS YACNIOBOro COOTBETCTBUA (UK
HECOOTBETCTBUS), MOXHO "3anycTuUTb B paboTy" Kakyto-TO npoueaypy (Hanpumep, npoueaypy
BblYMCNEHUH), KOCBEHHO BNUSAIOLLYIO Ha yripasreHue "nepudepuen”.

MoryT 6bITb 1 Apyrne BapuaHThbl, 34eCb "eCTb rAe pa3BepHyTbCA".

B kadecTBe nprvmepa npakTUyeckoro UCrnorb30BaHUA LIMGPOBOro KoMrnapaTtopa MOXHO NpuBeCcTH
npumep peanunsaumm (B ynpoLeHHoM, obLiem Buge), 4onyCcTuM, yCTPOMCTBA NOXapHOWM
CUrHanusauuu, pearupytoLLero Ha Temneparypy.

Mpeanonoxmm, 4To MMeeTCH TeEpMOLAaTUUK, KOTOPLIN paboTaeT B gnanasoHe oT 0 go 100 rpagycos
Llenbcus.

Heobxoammo, 4Tobbl B AnanasoHe temnepaTyp oT 80 go 90 rpagycos, cpaboTtana Hekas
"npegynpexganka” (Hanpumep, cupeHa), a B ananasoHe temnepatyp ot 91 go 100 rpagycos,
BKIMOYMNacb CMCTeMa aBTOMaTUYECKOrO NOXapoTyLUEHUS.

Mpeanonoxum, YTo AaTynK NUHENHBLIN, N n3MeHeHuo TeMmnepaTtypbl oT 0 go 100 rpagycos
COOTBETCTBYET U3MEHEHUe HanpsXXeHnsa Ha ero Bbixoge ot 0 ao 10B.

Mpennonoxumm, 4To aHanoroBbIN CUrHan gaTdnka nepesefeH B UM POBYO dOPMY, N U3MEHEHUIO
HanpspkeHusa B gmanasoHe 0 ...10B NMMHENHO COOTBETCTBYET U3MEHEHMNE 3HAYEHUIN YMCEN B
auanasoHe .0 ... .100.

B aTom cny4yae, B KOMaHAbl NePBON rpynmbl NPOBEPOK, AOIMKHbI ObITh "3aN0XeHb!" KOHCTaHThI C
4YncnosbIMK 3HadeHuaMM oT .80 #o .90, a B KoMaHAbl BTOPOW rpynnbl NpoBepok - o1 .91 fo .100.
BHyTpwn Takoro "coctaBHOro" komnaparopa, MOXHO 60 NOMeHATb MecTamm 3Tu rpynnbl, NnMbo, B
npegenax rpynrsl, "nepetacosBaTb YMCNa Kak Koroay Kapt".

Ha paboTe ycTporcTBa 3TO He oTpasuTcs.

A Tenepb BCe 3aBUCUT OT CTEMEHN "HABOPOYEHHOCTUN" 3aMbICia KOHCTPYKTOpa.

Ecnu oHa HM3Kas, TO MOXXHO NMOAKMYUTE BXO UCNOMHUTENBHOMO YCTPOMCTBA K KakoMy-H1byab
BbIBOAY NOpTa, HACTPOEHHOMY Ha paboTy "Ha BbIXxo4", U ¢ NomoLLbio komaHa bef / bsf, nporpammHo
ynpaBnsATb €ero COCTOAHUSAMN.

Ecnn oHa BbICOKasi, TO UCMOMb3yst KOMaHAbl MEPEX0A0B, HY>XHO "yATU" B COOTBETCTBYIOLLYIO
nognporpammy (nognporpamMmel), Tak Kak B 3TOM criyqae, notpebyeTcs 6onbluee Konm4ecTso
KOomaHz.

Hanpumep, TpebyeTcs, 4TOObl ICNONHUTENBHOE YCTPONCTBO CpaboTano no COBOKYNHOCTHN COOLITUN:
BbICOKME TemnepaTypa 1 3afbIMNEHHOCTb.

Ecnu nepson aHanusnpyeTca TemnepaTypa, To Npu Hanudumn Ymcna, Hanpumep, ot .80 go .90,
OCYLLIeCTBISeTCA Nepexo Ha UCnonHeHne nognporpaMmmel (nognporpamm) aHanmsa
3abIMIIEHHOCTMU.

B ee cocTaB gomkHa BXOAUTb, aHanormyHasi paccMoTpPeHHOR, rpynna KoMmaHg, LmpoBoro
KoMmnapaTopa, paboTaloLlas ¢ Yncriamu, BENMYMHbI KOTOPbIX 3aBUCAT OT YPOBHS BbIXOQHOMO
CUrHana gatyuka 3agbIMNEeHHOCTN.

Ecnu nony4yeHbl yTBepanTenbHble 0TBETHI HAa 06a Bonpoca ("Temnepartypa Bbilie HOPMbI?" U
"YpoBeHb 3a4bIMNEHHOCTU BbILE HOPMbI?"), TO cpabaTbiBaeT NCNOSTHUTENbHOE YCTPOMCTBO
NoXapoTyLUEeHUS.

EcTecTBEHHO, YTO NPU 3TOM, KOHCTPYKLMA N YCTPOMUCTBA N NPOrpaMmbl YCNoXHAETCs (aBa
aaTyuka).

OT0T Nnpumep, MOXeT BbITb, U HE CAINLLIKOM yAauyHbIA, HO "rnobanbHbli" CMbICH, 1 HAAEKCh,
NOHATEH.

CywecTByIOT U KOMBMHMPOBaHHbIE (He "oAHoObpasHble™) BapuaHThbl "yxoaa" paboyen TO4KM
nporpammel, U3 rpynrbl KOMaH4, peanusylLen LMpoBon KomnapaTop.

Hanpumep, ecnn aHanusnpyemoe Ynucno paBHO OOHOW KOHCTaHTe, TO OCYLLeCTBNAEeTCS NpsiMoe
ynpaBneHne BbIBOAOM MOPTA, a €CivM aHanMsmMpyemMoe YUCro paBHO APYron KOHCTaHTe, TOo
OCYLLEeCTBSAETCH Nepexo Ha HeYTO Takoe, YTO CIIoOXHee NMPSMOro yrnpasneHnsa BbIBO4OM MopTa.
B ocHoBHOM, LiMpoBOM KOMMapaTop ABMAETCH BCEro-NuLlb OAHUM U3 3NeMEHTOB "NporpamMmMHOro
Komnriekca", u aToT "anemMeHT" y4yacTBYyeT B ynpaBrneHUn UCNOSTHUTENbHBIM YCTPONCTBOM
(ycTponcTBamm), COCTOSIHUS KOTOPOro MHOrOBapuaHTHbI.

B atom cny4ae, peyb nget He 0 NnpssMoMm, a 06 onocpefoBaHHOM BO34ENCTBMM HA UCMONHUTENBbHOE
YCTPOWUCTBO.

MprMep UCNOMHUTENBHOIO YCTPONCTBA, COCTOAHNS KOTOPOro MHOrOBapUaHTHbI = 7-CerMeHTHbIN
nHauKaTop.

Mpumep onocpeaoBaHHOrO BO3AENCTBUS LMPOBOro KoMnapaTopa, Ha paboTy 7-CerMeHTHbIX
WHOMKATOPOB —> ralleHue HesHadvallmx Hyremn B fIMHeKe U3 HECKOIbKNX TakKMX UHOMKATOPOB.
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B ouyeHb 00LLEeM BMae, 9TO BbIMMAANT Tak.

Heckonbko nocrnegoBaTenbHO COEAUHEHHbIX KOMMapaTopoB, aHaNU3NPYT HECKOSTLKO Yncen,
npeaHasHavyeHHbIX Ans 0ToOpaxeHus B NIMHENKe, Ha4ymMHasa oT Yucna, oTobpaxaemoro B camom
neBoOM (CTapLuem) 3HaKOMeCTe NIUHENKN.

Ecnn, oo nepson 3Havawlen umdpbl (He HOMb), 06HapY»eH HOoMb (Hynu), To OH (OHW) racuTcd (He
BbIBOAUTCHA Ha MHOMKALWIO).

MpaBee nepsoi 3Havalen Lmudpbl (BKIOYasa U ee), ralleHus Her.

"@yHOaMEHTOM BCEro 3TOro COOPYKEHUNA" 1 ApYrMx Nog4obHbIX YCTPONCTB, ABNAETCS LnudpoBoWn
KomnapaTop, a ero "cepguem”, pnar Hyrnesoro pesynbTaTta Z, Tak YTO OH BMOSHE 3acryXuBaeT K
cebe BHUMaHWuS.

CnepgyeT oTMETUTb TO, YTO LNPOBOM KOMNApaToOp MOXHO peanu3oBaTb U C UCNONb30BaHNEM
dnara C, peyb 0 KOTOPOM MONAET HUXKE.

Pasbupaemcsa ¢ onaramm C u DC.

Ecnu npuHumn paboTel donara Z He SBnsieTCA YeM-TO YK O4EHb CNOXHbIM, TO MOHMMaHWe
npuHUunoB paboTsl donaros nepeHoca-3aéma C 1 gecaTu4Horo nepeHoca-3aéma DC, ons
GONbLIMHCTBA HAYNHAOLWKNX, ABNAETCS cBOeobpasHbIM "KaMHEM NMPEeTKHOBEHUS".

MocTapatock yoeantb Bac B TOM, UTO "He Tak CTpaLleH YepT, Kak ero MantoT", a 3a04Ho, Ha
npumepe dnaros C n DC, pacckaxy o MeToauke "Bbesaa” B onepaunn, KoTopble Bbi3biBatoT
3aTpyaHeHus.

3TO BbIMMAONUT Tak.

CospaeTtcs Hekas rpynna KomaHg, "obcnyxmBatowas” BbiNOfHEHNE OnepaLmm, Bbi3biBaloLLEn
3aTpyaHeHus.

[ns Toro 4To6bl MOXKHO OLINIO "NONTHOLEHHO" paboTaTb B cuMynaTope, Heobxoanmo "BpesaTtb” aTy
rpynny kKoMaHz B Nobyo NPOCTEHBKYIO NporpaMMy, B KOTOPOW perncTp (perncTpbl) cnewmnansHoro
Ha3Ha4eHWs1, UCNONb3YLNNCA B 9TOW rpynne KoMaHA, "nponucaH” B "Warke" nporpaMmbl Unm
"nponucaTtb” ero, ecnv Takoro perncrpa Her.

B npoTuBHOM cny4dae, nocrne accembnupoaHus, 6yageT BbigaBaTbCca coobLeHne o6 ownbke Tnna
"nponcxoaunt obpalleHne K perncTpy, KOTopbii He 3a4encTBOBaH".

[na Toro 4Tobbl 4ONro A0 Hee He "gobupaTtbesa”, 3Ty rpynny KOMaHAa LenecoobpasHo "Bpe3aTh” B
Havane nporpamMmbi.

Mpwn aTOM, TO, KaK UMEHHO ByaeT paboTaTb NporpaMmma, CoBepLUEHHO 6e3pasnnyHo.

Bce BHMMaHWe - Ha "Bpe3aHHy" rpynny KoMaHa.

B cooTBETCTBMM CO CKasdaHHbIM, HY>XHO Kak Bbl "poanTb ANTS OT CypporaTHon matepu'.

B ka4ecTBe TakoBOW, UCMOMb3yeM U3BECTHYO Bam, npocTeHbkyto nporpammy Multi.asm .
OTkponTe npoekT Multi .

Kyna "BpesaTb” NpoBepoYHyto rpynny KomaHa?

MoxHo "BCTaBUTL" ee B caMOe Ha4vano nporpaMmmbl, HO NPKU 3TOM HY>KHO BydeT NnepeHoCcuTb
HasBaHue [ START Ha nepByto KOMaHLY 3TOW rpynnbl.

MoxHO caenaTb M Tak, HO fyylle "ocTaBuTb B NOKOe" Ha3BaHWe noanporpaMmmel, a "Bpesatbcsa”
roe-Hnbyab NoHMxe.

B "npomexyTke" mexay komaHgamum Boibopa 1-ro 6aHka un Beibopa 0-ro 6aHka, 3Ty "Bpesky" MOXHO
AenaTtb TONbKO B TOM Clny4ae, ecnv NpoBepoYHas rpynna komaHg, pabotaet B 1-m 6aHke.

B 6onblunHCTBE cny4vaes, oHa paboTaeT B 0-m HGaHke.

"He myopcTtey4 nykaBo”, "Bpe3aeM” NPOBEPOYHYHO rpynny KOMaHA B "MPOMEXYTOK" Mexay
komaHgamum bcf Status,5 v moviw .32 ("1 BOSIKM CbITbl, 1 OBLbI LienbI™).

Tenepb onpegensemMcs ¢ ee COCTaBOM.

Ecnu Heobxogumo pasobpatbes ¢ pnaramm C u DC, To Hy)XHO paboTaTb C KOMaHLOWN, KOTopas
BO3gencTByeT Ha oba aTux dnara.

lMocMoTpuTe B pacneyaTky kKomaHg. Taknx komaHg 4: ABe - CHoXeHUa N ABe - BblYUTaHUS.
Onepauns cnoxeHus, Ha Mo B3rnsag, 6onee Nnpocta U NPUBbLIYHA, YEM Onepauuns BbIYUTaHUS.
3HauuT, "oTcenmBaeM" 2 KoMaHabl BblYUTAHUS.

OcTtanucbk komaHgbl cnoxeHus ADDWF n ADDLW.

MOXXHO NpUMEHUTb 1 Ty, U OPYryto, HO Ana obecneyvyeHns NPoCToThl "KOHCTPYKLMM" NPOBEPOYHON
rpynmnbl KOMaHA, BbIrOAHEE UCMoNb30BaTh KOMaHAy onepaumu ¢ kKoHctaHTon (ADDLW), a He
KomaHgy onepauun ¢ cogepxkmmbim pernctpa (ADDWF), Tak Kak B nocrieqHeM crnyyae, HY»XHO
OyneT 3agenctBoBaThb perncTp obLiero HasHa4YeHwust, U 3anucb B HEr0 NPOM3BOAUTL B 2 NpuemMa
(yepes peructp W).
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To ecTb, B criyvae npumeHeHunst komaHabl ADDWF, notpebyeTca 5 komaHg, nioc 3a4enCcTBOBaHUE
perncrpa obLero HasHa4yeHus, a B crnyvyae npumeHeHms komaHael ADDLW, noTpebyeTtcsa Bcero 3
KOMaHAbl U HUKaKNX PerMcTpoB 3a0eNCTBOBaTb HE HYXKHO.

WNtak, ncnonosyem komaHgy ADDLW (cymmupoBaHue cogepxumoro permctpa W 1 KOHCTaHTbl, C
coxpaHeHueM pesynbTtaTta B peructpe W).

WNTak, nepBoe crnaraemoe (KOHCTaHTa) B Hann4mm.

Ee uncnoeoe 3HauveHne ykasbiBaeTcs B paboyen yactn komangbl ADDLW.

Ha momeHT ncnonHeHuna komaHasl ADDLW , BTopoe crnaraeMoe J0SKHO "nexats” B pernctpe W.
CnepoBaternbHo, A0 ncnonHeHusa komauabl ADDLW, B pernctp W, Hy>KHO 3anucaTb YMCrOBOe
3Ha4yeHne BTOPOro criaraemoro.

[nsa Toro 4Tobbl, B CUMYNATOpE, BbISCHUTB, korga nogHumatotca donarn C u DC, nepef
BbINOMHeHneM komaHabl ADDLW unx Heobxogumo cbpackiBaTh (ycTaHaBNMBaTh B HOMb).
CnepoBatenkbHo, nepeq ncnonHeHnem komaHgbl ADDLW, gormkHa MCnonHUTBCA KoMaHaa

bcf Status,0 , ecnun paboTtaem ¢ pnarom C, unm komaHga bcf Status,1 , ecnu pabotaem ¢ donarom
DC.

MpumeyvaHue: komaHabl bef n bsf Ha donarn He BnNUALOT.

MNMonyyaeTtca cnepgyowee:

ans pabotbl ¢ donarom C

moviw X
bcf Status,0
addlw Y

ansa pabotbl ¢ pnarom DC
moviw X
bcf Status,1
addlw Y

XnY — cnaraemble yucna.
Pasbupaemcsa c donarom C.

"BpexbTe" ykasaHHyH0 Bblle rpynny komang, (8na padotel ¢ donarom C), B TEKCT NporpamMmbl
Multi.asm , mexxay komaHgamu bef Status,5 n moviw .32 .

EctectBeHHO, X 1 Y "nponeyaTtbiBaTh"” HE HY>KHO. OTO CMMBOJIbHblE 0B03HAYEHNS.

MpocTo ocTaBbTe NyCTOE MECTO ANns ymcen. x MoxxHo ByaeT "Bnvcatb” no3gHee.

Bce rotoBo gns Toro 4tobbl "BhiNbITaTh" y (bnara C ero "TanHbl".

MeToauka aToM "nNbITKA" 04eHb NpocTa: B kadecTBe umcen X 1 'Y noactaBngdem pasfuyHble nx
3HayeHus (ot .00 go .255), CMOTPUM, YTO U3 ITOrO NOMYYUTCH, U aHaANU3NPyeM pesyrnbTar.

Cpasy Bo3HukaeT Bornpoc: "Kyaa cMOTpeTb 1 Kakne 3HavyeHus Ymcen nogcraBnatb?”

OTBeT: cMOTPETL - B OKHO RAM unu SFR, a u3 yero ncxoguTb Npu BbiGOpe 3HaYEHU 3TUX YMcen,
AaanTte pasbupartbcs.

MocmoTpuTe B kKOMMeHTapun k conary C.

B Hem roBopuTCS 0 KakoM-TO cTapLuem 6uTe n He oroBapmsaeTcs, cTapLuiem 6uTe 4yero?
Mony6anT (4 6uta) oTNnagaeT, Tak Kak ¢ HAM paboTaeT dnar DC (cM. pacneyaTky).

OcraeTtcs 6anT.

CnepoBatenkbHo, peydb MAeT O KaKkoOM-TO HEMOHATHOM (MOKa) NepeHoce, Yero-To ele bonee
HEMNOHATHOro, U3 cTapLuero 6uta banTa.

Bant moxeT oTobpasnTb 3HaveHust ynucen ot .00 go .255, a ctapwun 6ut GanTta ycTtaHaBnNnMBaeTcs
B 1 BO BTOPOW NOSIOBUHE 3TOr0 AnanasoHa uucen (HadnHasa ¢ .128) n copaceiBaetcs, n3 1, 8 0, npu
nepexoge o1 4yucna .255 k .00.

BnonHe nornyHo "npmeasatbca” K aTomy, Hanbonee "pes3koMy LnpoBomy ckadky" (nepexoq oT
.255 k .00) 1 npegnonoXnTb, YTO NpU 3TOM, AOJPKHO YTO-TO NPOU3ONTH.

A nmeHHo, dnar C forkeH, Ha 3ToT "ckayek', "cpearnpoBartb”, TO €CTb, MOAHATLCH (YCTAaHOBUTLCA
B 1).

Bonpoc: "B kakom cnyyae, peaynbTaT ucnonHeHns komaHabl ADDLW moxeT ObiTb 60nbLwnm, yem
.255 ?"

OTBeT 0OQHO3HAYeH: ecnn cymma aTux ymcen 6onblue, yem .255.

Ho 8-6utHoe 4ncno He MOXeT BbiTb BonbLIMM, YeMm .255.

A ecnn Hy>KHO NpocymMMnpoBaThb, Hanpumep .250 u .200 ?

Monyuntca He .450, a (.250+.200)-.256=.194.
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Yuncno .256 "ncyesno” no npuymHe Toro, YTo paspsagHOCTN OOHOro pernctpa manosato byaer.

B nogobHbIx cnyvasx, ecnv He NPUHATL Mep MO YBENUYEHUIO Pa3psaHOCTU PErNCTpa, TO B KaXKA0M
crny4yae NpeBbILWEHNS 3HAaYEHNST CYMMbI, Haa Ynucnom .255, 6yaeT "ucyesats” uncno, pasHoe 256
(obwee konMYeCTBO Yncen, KoTopble cnocobeH oTobpasnTb oanH 6awT).

B MNWKax, Henb3sa peanu3oBaTb, Hanpumep, 9, 10, 11, ... - paspsagHbin pernctp obLiero
Ha3HayeHus.

Mo>HO peanusoBaTb TOMNbKO Pa3psaaHOCTb, KpaTHYHO 8-MU, 3a1eNCTBYSA HECKOSbKO PerucTpoB
obLLero HasHaveHus.

TonbKo B 3TOM cnyyae MOXHO paboTaTtb € "6onblumMmMn” Yncnamum.

KonuyecTBo 3a0eMCTBOBaHHbIX PErMCTPOB 3aBUCUT OT MakCMMaribHOIo 3Ha4YeHUs Ynucna, KoTopoe
HY>KHO B HUX OTOGpPasnThb.

Hanpumep, ecnn 310 3HaveHme paBHo .50 000, TO HYXHO Mcnonb3oBaTb ABYXOANTHLIN PErncTp
(3apencTBylOTCA 2 pernctpa obLiero Ha3Ha4YeHns), KOTopbIv cnocobeH oTobpasnTb YMcna

oT .0 go (256x256)-1=.65535.

NTak, BO3HMKNa Heob6XoAMMOCTb B HapalLMBaHUM paspsagHoOCTH.

Bonpoc: "Kak nporpaMmHoO "cocThlkoBaTb" ABa OTAENbHbIX peructpa’?

OTBeT: HayHy "n3 annapaTtHoro AanekA".

Hanpumep, Hy>XHO HapacTUTb pa3psaaHOCTb ABOUYHOro cdetymka 555MES.

BbIxoa cTapluero paspsga 3Toro cHeTynKka NogkniovaeTcs K CHETHOMY BXoAy eLle OQHOro cyeTyumka,
N 9TOT BTOPOM CYETYMK (CTapLUMN) HAQYMHAET OTCYUTLIBATb KOSIMYECTBO MOSMHbIX LIMKITOB cYeTa
nepsoro (MnagLero) cyeTymka.

Tak Ha3blBaeMbIM BbIXOJOM NepeHoca, B JaHHOM criyvae, SBMseTCs BbIX0O4 TpuUrrepa crapLuero
paspsga MrnagLwero no paspsgHoOCTU cYeTHMKa, a CUrHanoMm nepeHoca aBnseTcsa nepenaj
HanpsbkeHns, opmupyembln Npu nepexoge ot uncna .15 k uncny .00 (555MES paboTaeT ¢
nony6antom).

A Begpb pernctpbl NMAKa nmetoT TOYHO Takyto e OCHoBY (Tpurrepsbl), Yto u 555ME5 (M mHorme
apyrue), cnegoBaTtenbHO, HApacTUTb PaspSaHOCTb 3TUX PErMCTPOB MOXKHO MO TAKOMY Ke NPUHLMNY.
To ecTb, NO NPUHLUKUNY NepeHoca, U3 cTapLuero, ABOMYHOro paspsaia "Mnaglwlen cumtanku', B
MnagLwmnn, OBOMYHBIW pa3ps "cTapLluen cumTankm”.

Ecnn xe peyb nget o NMUKax, To 3agava opmMynupyeTca Tak: Hy>KHO op2aHuU308amb MepeHoc
u3 cmapuezo 6atima pezucmpa mnaduwie20 pa3psioa e mnadwul 6atim peaucmpa
cmapuwez0 pa3psioa.

Tonbko nmeetcs 6onbLuoe rope: BHyTpb MNMKa ¢ nasinbHMKOM He 3anes3eLlb U HUYero He
npunasews. V1 BooOLe, rudbnoe ato geno ...

Ho T0, 4TO BblAENEHO MEMHO-CUHUM Y48€emoM, MOXHO peann3oBaTb NPOrpaMmHO.

YyscTByeTe, "Kyaa BeTep gyeTt?"

A "BeTep gyeT" Ha hnar C.

B ero HasBaHMM ecTb CNOBO "nepeHoc” u "cnegut" oH 3a 6anTom.

A ymo ecnu ¢pnaz C noOHUMaemcsi 8 mom criy4yae, ecsu pe3sysibmam CyMMUpO8aHUsi
6onbwe, yem yucso .255 ?

CamocToATeNnbHO NPOBEPbLTE 3TO "reHnanbHoe NPeAnonoXeHne", NCNoNb3ys "BbllLEnexaLlyr",
NpoBepOYHYto rpynny komaHg (ans dnara C).

N3meHsasa 3HadeHns ymcen X 'Y 1 NponsBogs, nocne 3Toro, CyMMMpOBaHusi, 06paTnte BHUMaHne
(B okHe RAM, a MoxHO 1 B okHe SFR) Ha cocTosiHua conara C (6ut NeO pernctpa STATUS, agpec
pernctpa 03h), B cnyyasx, ecnu cymma aTux uncen meHbLue .255 nnm 6onblue .255.

PabGoTanTe B NoLaroBoM pexume.

He 3abbiBaiiTe 0 TOM, YTO NOCHE N3MEHEHUS 3HaYeHUI Yncen X n/mnu Y (Npyn 3ToMm, B TEKCT
nporpaMmmMbl BHOCATCH U3MEHEHWST), HY>KHO NPOM3BOANTL acceMbnnpoBaHme, a Takke U 0 TOM, 4YTO
ecnu pedb naet 06 ogHom OariTe, TO KOHCTaHT, 60nbLIMX YeMm .255, He BbiBaeT.

Monuaca Takon paboTbl 6onee achdeKTUBHBI, YEM HECKOSIbKO YacoB TEOPUN.

O6bI4HO, Nocne Takoro poaa paboTbl, HACTyNaeT 3Ha4YMTENbHOE "NPOCBETNEHNE", BNOTb 4O TOrO,
YTO YenoBeK Aaxe MOXeT yOUBUTLCS, HACKOMbKO NPOCTbLIM OKa3anocb TO, YTO paHee Bbl3blBano
3aTpygHeHus.

WNTak, uTo BbIicHAETCA?

BbiacHaeTca cnegytolee:

1. Ecnu apugpmemuyeckul (a He no "KonbLy") pe3ysibmam crioxeHusi 08yx 4ucen 6osbwe,
qem yucno .255, mo ¢pnnaz C ycmaHaenueaemcsi e 1. To ecmb, ocyujecmesieH nepeHoc.
2. Ecnu amom pe3ynbmam Haxodumcsi 8 YyucroeoM duana3oHe .00 ... .255, mo ¢pnae C

192



| ycmanaenueaemcsi e 0. To ecmb, nepeHoca Her.

Bbi800: ecniu no ghakmam 803HUKHOBEHUS NMepeHOCc08, UHKpeMeHmupogams co0epKumoe
peaucmpa 6osiee cmapwea20 pa3psida, mo MOXXHO 6e3owub604YHO cymMmmupoeams " 6onbwue”
(ycnoeHo) yucna.

[o cux nop, peyb Wwna ob onepaunmn CRoXeHus:.

[aeanTte pasbepemcs ¢ onepaumnen BolHUTaHUS.

Ecnn B npoBepoyvHoi rpynne komaHg, Bel 3ameHuTe koMaHay cnoxeHna ADDLW , Ha kKomaHay
BblunTaHna SUBLW (a Takke 3ameHute komaHay bef Status,0 Ha bsf Status,0 . MNoyemy? NonmeTe
nosxe) n npousseaére, aHanoOrMyHy ONMCaHHOW Bbille (C y4eTOM TOro, YTO pe3ynbTaT MOXeT
ObITb OTpULUATENbHBIM), MPOBEPKY, TO BbISICHUTE CrieayloLlee:

1. Ecnu apugpmemuyeckul pesynibmam ebl4umaHusi 08yx 4uces siesiiemcsi 4ucsiom
noJsioxxumenbHbIM, (HaxoauTcsa B YicrioBomM gnanasoHe .00 ... .255), mo ¢pnraz C
ycmaHaesniueaemcsi e 1.

2. Ecnu amom pe3ynbmam MeHbWwe HyJisl, Mo eCmb, OH si8/isemcsi ompuyamesibHbIM, Mo
¢gnaz C ycmaHaenueaemcs 8 0.

Tenepb, peyb NOeT o 3aéme.

B nepBom cny4yae, 3aéma HerT.

Bo BTOpOM cny4yae, 3aéM eCTb.

Bot Bam n otBeT Ha Bonpoc: "OTkyaa, B KOMMeHTapun kK donary C, B3sn0Cb CrioBocoYeTaHne
nepeHoc - 3aem"?

Ob64ga3aTtenbHO cnegyeTt yTOUHUTL, YTO NepeHoc (MpyM CyMMUPOBaHUN) U 3aéM (MpuU BblUUTaHUM)
BO3HMKaET He BO BCEX CIly4asaX CYMMUPOBaHUS UMW BblYUTAHWUS, @ TOMbKO B TEX Cnyvasax, Korga
pesynbTaT CyMMUPOBAHNA UIN Bbl4MTaHNA "BbIXOOMUT 3a paMKn” ymucrosoro gnanasoHa .00 ... .255
(c Toro unu nHoro "kpaga").

To ecTb, B Tex cnyyasx, koeda apughmemuyeckull pe3ysbmam cyMMmupogaHusi 6onbwe 4ucna

.255 (mepeHoc), u ko20a apugpmemuyeckull pe3ysibmam ebiYUumaHusi siesisiemcs

ompuyamesibHbIM YUCJIOM (3aéM).

Bo Bcex ocTanbHbIX cryvasx, pevb nget NpocTo 0 CYMMUPOBAHUN 1 MPOCTO O BblYMTaHUK (6e3

"npubambacos").

Mpumeps!:

- Ecnn cymmumpytotca uncna, Hanpumep, .254 n .03, 1o haktmyeckon cymmon bygeT sBnsaTbCsa He
yncrno .257 (B 0AHOM permctpe oTobpasnTb ero HEBO3MOXHO), a uncro .01, nnc nepeHoc
(cbnar C ycraHoBusncsa B 1).

- Ecnn nz yncna .01 BblumTaetcs yncno .03, To bakTuyiecknum pesynbTaTtoM BbluMTaHUSA He byaeT
ABNATbCA oTpuuaTenbHoe Yncrno. im byget aBnsatbca uncno .254, nntoc 3aém (dpnar C
yctaHosurics B 0).

Ecnn Bbl cpaBHUTE 3TK NpUMepkI, TO NONMETE, NOYEMY 3aeM UMeeT UHBepPCHoe 3HayeHue (CMm.

KommeHTapum k donary C).

W B camom gene, npu nepeHoce, 6um ¢hnaza C ycmaHasnueaemcsi 8 1, a npu 3aéme, OH

ycmaHaesnueaemcs 8 0.

To ecTb, 3aéM, NO OTHOLLEHWUIO K NEPEHOCY, ABMSETCA AencTBneM Tuna "HaobopoT".

A Tenepb gaBavite pasbepemcs ¢ "nerkum 6apgadkom”, BO3HMKAKOLWMM NpY 3TOM, a 3a04HO,

BHECEM SICHOCTb U B BOMPOC O TOM, 06s13aTeribHO J1 HY)KHO copacbiBaThb chnarm 1-1 rpynnbl

(dbnarm Z, C, DC oTHOCATCA K 1-1 rpynne) Unu HeT, nepea BbINOJIHEHUEM KOMaHA, KoTopbie

Ha 3Tn ¢hnarn Bo3aencTByOT?

Ecnu c nepeHocom Bce noHATHO (but C yctaHoBuncsa B 1, TO eCcTb, donar NOAHANCS), TO Npu 3aéme,

dnar C, chopmarnbHO (Tak Kak Mbl paHee "NpuBs3anuch” K ToMy, YTO NOGHATUIO donara

COOTBETCTBYET 1), onycTuncs.

"BMHOM 3TOMY" TO, YTO 3aeM UMeEeT UHBEPCHOE 3Ha4YeHue.

B atom cny4dae (npu npumeHeHun komang SUBWF nnn SUBLW), Hy>XHO NpoCTo

"NPOUHBEPTUPOBATL NPUBSA3KY", TO €CTb, UBMEHUTL KpUTEpU "nogHaTms": donar nogHat > 0, conar

onyuweH > 1.

B cooTBeTCTBUM C 9TMM, BHOCUM KOPPEKTMBLI B MPOBEPOYHYIO rpynny KomaHg (paHee

npegnonaranoch, 4to dnar C yctaHaBnMBaeTcs B 1 1 Npu nepeHoce, 1 npu 3aéme).
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Ecnn nponssogntca cymmmpoBaHUe, TO HYXXHO NpMMeHnTb komaHay bcf Status,0 , a ecnu
BblY4MTaHUE, TO HYXXHO NMPUMeHNTb KoMaHay bsf Status,0 .
B aTom cny4ae, Ha MOMEHT ncnonHeHusa komang ADDLW mnn SUBLW (¢ yyeTom
chopmynnpoBaHHkLIX Bbile KpuTepues "nogHATus"), pnar C 6yaeTt rapaHTMPOBaHHO OMyLLEH.
UTo kacaeTcqa oTBeTa Ha BONpoc, COOpMynMpoOBaHHbIN Bbille (OH BblAeneH TeMHO-3eNeHbIM
LBETOM), TO OTBET TAKOWN: HET, HE 06A3aTENbHO, HO AN HAYMHAOLWMX, KenaTenbHo (9 06 3ToM yxe
roBOpun paHee).
Mpountante onpenenexHne dnaros 1-n rpynnbl, KOTOPOE AAHO BhILLE.
OTO 1 eCTb NepBas YacTb OTBeTA.
N B camom gene, 3adem npegeaputensHo copacbkiBaTb Bce Te e dnarn Z, C, DC, ecnu nx
COCTOSIHUA MOMHOCTLIO ONpPeaenaTCs pesynbTataMmm UCNOMHEHUS COOTBETCTBYIOLLIMX KOMaHA.
MpoLue roBops, B KakoM Obl U3 ABYX COCTOAHUIA HE HaxXoauNcs, 4O MOMEHTa UCMNOMNHEHMS KOMaHAabl
(Ton, KoTOpasa Ha Hero Bo3gencTsyeT), donar 1-1n rpynnel, Nocne ee NCNONHeHus, 3ToT dnar 6yaet
YCTaHOBIEH B TO COCTOSIHME, KOTOPOE COOTBETCTBYET pe3ynbTaTy BbiNOMTHEHHOW onepawumu.
Takum 0bpasom, 13 rpynnbl KOMaHg, peanuayowmx LmdpoBon KomnapaTop, 1 U3 rpynnbl
NpOBEpPOYHbIX KOMaHA, paboTatowwmx ¢ pnaramm C n DC, Bce koMaHabl copoca dhnaroB MOXHO
cmeno ybpartb.
Bonpoc: "Tak 4To e, B KOHLEe KOHLOB, AenaTb-To, youpatb nnm He yéupatb"?
OTBeT: ecnun nHopmaums, n3fnoxeHHas Boiwe, Bam npegensHO sicHa 1 NOHATHA, U Bbl umeeTe
XOTS 6bl HEOONbLLOW ONbIT COCTABMEHUS N OTNAAKN NporpamMMm, TO KOMaHAbl NpeaBapUTENbHbIX
cbpocoB hnaroB MOXXHO HE MPUMEHATL, a ecnn y Bac ¢ aTum npobnembl, TO 0TKa3blBaTbCA OT 3TUX
cbpocos He cTOwUT.
Mo npuymHe TOro, YTO B NOCNeaHeM criyyae, NpoLecc oTrnagkvM nporpaMmm (B 4acTu KacatoLlencs
0OTnajky noanporpamMm, B KOTOPbIX MPOUCXOAAT OMPOChl COCTOSAHUI driaros 1-i rpynnbl)
cTaHoBUTCS Bornee HarnNsaHbIM.
Mpumep.
MpeaBaputensHoro cbpoca dnara C Her.
B pesynbTaTe UCNONHEHNA NpeaLecTBYOWNX KOMaHa NporpaMmbl, HA MOMEHT UCMOSTHEHUS
komaHabl ADDLW, 6uT chnara C yctaHosunca B 1.
Honyctum, cymmmpyem ymcna .100 u .200.
3HauuT, nocne ucnonHeHns komaHabel ADDLW, 6ut cdonara C gomkeH ycTaHoBUTbCS B 1.
Ho B HeM 1 Tak "BbicTaBneHa" 1.
B wtore, nocne ncnonHeHus komanabl ADDLW, coctosaHne 6uta cnara C He nameHuTcs
(noaTBepxaeHne paHee yCTaHOBMEHHOrO COCTOSHUSA).
PaboTta nporpamMmmbl He HapyLUUTCS, HO B CUMYnATope, Bbl He yBUANTE M3MEHEHNs1 COCTOSIHUA Buta
dnara C, 4To A4na HauYMHaKLWNX, KOTOpble HEAOCTAaTOYHO XOPOLLO OPUEHTUPYIOTCS BO "(bnaroBbix
genax”, coBceM He KOMGOPTHO.
"Ha aTou no4se", MOryT BO3HUKHYTb COMHEHUS, HA YCTPaHeHne KOTopbix ByayT noTpayeHbl CUnbl 1
HepBbl.
Mpn Hanu4MM Takoro poada 3aTpyAHEHUI, HAaNpUMep, NP1 CyMMUPOBaHWK, LienecoobpasHo
npegeapuTensHo yctaHoBUTL 6UT dpnara C B Homb (bcef Status,0 ) Tak, kak 3To caenaHo B rpynne
NPOBEPOYHbIX KOMaHA, Nocne Yero MoXxHo ByaeTt ¢ komcopTom HabngaTe 3a NogHATMEeM dnara B
okHax RAM wvnu SFR.
Ecnu Hy>xHO NpokoHTponMpoBaTh crnyvyan cOpocoB cnara, To Nnepea UCNONTHEHNEM
COOTBETCTBYHOLLEN KOMaHAbl, MOXXHO NMB0 BOOGLLE HMYero He "BpesaTh” (ecnu "Ha Bnéte", donar
noaHsaT), Nnbo (ecnu "Ha BNéTe", cbnar onyLleH) npeaBapuTenbHO NoAHATb onar C komaHaon
bsf Status,0 (Mo npuHUMNY TUNA "XyXe OT 3TOro He ByaeT N N3SMEHEHUS YBUXKY').
MogobHoro poaa "MaHMnynauumn® ecTb anemeHT yaobcTea OTCcneXxnBaHnsa paboTbl NporpamMmmbl.
MoxxHO faxe ckasaTtb, 4TO "ynoska".
MoxeT ObITb, ONbITHbIE MPOrPAMMUCTbI XU MOCYUTAKOT TaKoe BHUMaHNE K KOHTPOSTbHbIM
(BTOpOCTENEHHBLIM) OnepauusaM U3MNULLIHKUM, HO 9 TaK He cuuTalo.
Mo Ton NpuYKnHe, YTO OMbITHbLIE MPOrPaMMUCTLI 3TO 3HAOT, @ HaYMHaIOLWME HE 3HAIOT.
MmeHHO ocMbicnieHne nogobHoro poga "getanen” n gaeT To, YTO HasbiBaeTcs NpodecCnoHanbHom
YBEPEHHOCTLIO.
[ns Bawero ynobcTBa, ceegy pesynbTaTthl B Tabnuuy:

Tabnuua coctosHum 6uToB Z u C.
- HyneBoW pesynbTaT: OuUTZ=1,
- HEHyNeBOM pe3ynbTar: out Z = 0,
- MepeHocC eCThb: ourC=1,
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- NepeHoca Her: out C =0,
- 3aéM ecTb: 6uT C = 0 (3aem UmMeeT MHBEPCHOE 3HAYEHME).
- 3aéma HeT: 6uT C = 1 (3aeM UMEET MHBEPCHOE 3HAYEHME).

Mepepn Tem, kak pabotaTtb ¢ dpnarom DC, BHECY HEKOTOPYIO SICHOCTb B BONPOC O TOM, MOYeEMY
apumeTmyeckne onepaunn CroXeHns U BblnMTaHMA (B Nnpegenax ogHoro 6arTa) BbINoMHAKTCA B
MNKax Tak 6bIcTpo?

Wnn aToT BONpoC MOXHO cdhopMynumpoBaTh Tak: "Movemy conarm C n DC Tak 6bicTpo "pearmpytot”
Ha pe3yrnbTaTbl UICNOMHEHNA apudMeTUYECKNX onepaunun?”

Bce nosHaeTcs B CpaBHEHMM M MO3TOMY NMpuBeay npumep "gonctopmyeckoro” 4-xbuTHoro
apudMeTUYeCcKoro yCTponcTBa Ha ABOUYHOM cyeTuumke ¢ npeayctaHoskon 555UE7 (MonHbIi Lmkn
cyeTa - 16 yucen).

Hanpumep, Hy>XHO cnoxuTb ymcna .02 u .10.

Kog uvcna .02 nogaeTtcsa Ha BxoAbl NpeayCTaHOBKN U 3anNUCbIBAETCA B TPUITEpPbl cyeTymKa.

lMocne aToro, Ha c4eTHbIN BXOA cdeTymKka nogaetcs 10 TakTOBbIX MMMNYMbCOB.

Cuet HaumHaeTca ot uncna .02 n npekpawaeTca Ha uncne .12.

OT0 - NpyMep apMdMeTUYecKoro yCTponcTea nocrefoBaTenbHOro Tuna, Kotopoe pabortaeT "gonro
N HyOHO".

N B camom gene, xxagatb pesynbTaTta 10 TakToB - "pagoctb Hebornblasa", a ecnv 3707 "AnHO3aBp",
HanpuMep, MHOroKackagHbIn 1 pedb naeT o 6onblmnx Ymcnax?

Takve BblMUCIIEHNSA MOTYT MOHPABUTLCS TOMBKO NOOUTENSM NEpPEeKypoB.

[nsa Toro 4Tobbl NPOM3BECTN 3TN BbIYMCIIEHNSI BCErO 3a BPEMSA OOHOrO TaKTa, B
MUKPOKOHTpPOSIIepax NCNosb3yTCH Tak HadbiBaeMble 8-pa3psaHble NosiHble CyMMaTopbl.

KTo aTum uHTepecyeTca: MHpopmaLmm O HUX MNOMHBIM-MOMHO B TEXHUYECKOW NnuTepaType LWNPOKOro
Nnosnb30BaHus.

Moyemy MMeHHO "cymmaTop" - NOHATHO, TaK Kak OH OCYLLLeCTBAAEeT onepaumio CyMMUPOBaHNA.

A Kak 6bITb C onepaumen Bbl4UTaHUS, Beflb CYMMaTOp MOXET TOSbKO CKraablBaTb?

[eno B TOM, 4TO NPUMEHSASA, NPU BbINOSTHEHUM ONepaLmmn BblYUTaHUS, creumanbHble NpueMsl
(NnpeobpasoBaHms Yncen), MOXXHO CBECTM Onepauuio BblYUTaHMS K onepaunmn CroXeHus.

B aTom cny4vae, onepauns BolYUTaHNUSA ABMSETCH cneunguieckon pasHoBUOHOCTLIO onepaumm
CMNOXEHMS, N C UCNONb30BAHMEM MOSTHOMO CyMMaTopa, MOXHO peann3oBaTb 06e aTu onepaumm, 4To
N UmeeT MecTo BbITb.

Kak KOHKpEeTHO 3TO MPOMCXOANT, NPOrPaMMUCTY 3HATb BOBCE He 06A3aTernbHO, HO ecriv KTo
WHTepecyeTcH, TO NuTepaTypbl HA 3TOT CHET MHOrO.

8- paspsaHbIv NOMNHbBIN, YHMBEPCANbHbIN CyMMaTop paboTaeT B CTaH4APTHOM, NapannenbHOM,
BecoBoM (0ObIMHOM) KO4E M MMEET 2 rpynnbl BXOA0B, MO 8 paspsiaoB Kaxaasi, Ha KoTopble
"nogatoTca” criaraemMble Yncsna, 8 BeIX040B, Ha KOTOPbIE BbIBOOUTCA pesynbTaT CyMMUPOBaHNA U
OAVH BbIXO4 NepeHoca - 3aéma.

[ns "3anycka mexaHuama" CyMMUPOBAHNSA, B 3TOM Cryyae, HUKaKuX JONONHUTENbHbIX CUrHanoB
yrnpaBneHnsi He HY>XHO, TaK Kak, 0bpa3HO BblpaXasiCb, MOSHbIN CyMMaTop CyMMUPYET, "He
crnpawmnsas paspeLueHnd”.

Kakue yncna "BbiCTaBneHbl" Ha BXoA4ax, Takne OH TyT Ke U CyMMuUpyer.

MpocTo HEOBXOANMO, B HY>KHbLIN MOMEHT, UX "BbICTaBUTL", U Cpasy Xe nocre aToro (bykeanbHO
nocne naysbl B HECKOIMbKO AEeCATKOB HAHOCEKYH[), MOXXHO cYnTbiBaTh pesynbtar (oH byaeT
3adMKCMpOBaH B TeYeHWe BCEero nHTepeara BpeMeHu ukcaunm crnaraemMblx Yucen).

To ecTb, apumeTnyeckme onepaumm MOXHO coBepLUaTb O4eHb BbICTPO.

Takum obpasom, coctosHua 6uta cnara C (DC) ecTb COCTOAHNSA BbIXxo4a NepeHoca - 3aéMa Takoro
YHMBepcanbHoro (3agencTByeTcs U Npu CROXeHUU, U Npu Bbl4UTaHUK), 8-pa3psagHOro NOSIHOro
cymmaropa.

MporpamMmnCT MOXET TONbLKO NPOM3BECTU OMpoc (MporpaMMHbIMU CPeACcTBaMmM) COCTOAHUI BbIxoada
nepeHoca-3aéma Takoro NofiIHOro cymmatopa (4YTo 1 ecTb onpoc cocTosiHui donaros C/DC) u npu
Heob6xoanmMoCTK, No pedynbTatam 3TOro Onpoca, HanpasuTb paboyyo TOYKY NPOrpamMmbl B O4MH U3
OBYX CLeHapuesB.

Pa3pagHocTb NoNHOro cymmMaropa nporpaMMucT HapacTUTb HE MOXET.

OH nponssBoguT onepauun TonbKo B Nnpegenax ogHoro 6anra.

Mocne 3aBepLueHns onepaunm, 6anT pesynbTata OSMKEH ObITb CBOEBPEMEHHO CKOMMPOBAH B
perncTp obuero HasHa4yeHus, a nHade, B pesynbTaTe UCNONHEHNS CreaytoLLen onepaunm, oH
Byaet "notepsaH" ("3a 4TO KPOBL NponuTa“?).

Mpogornky Temy cpnaros.
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"MeiTato” donar DC.

"Opyans NbITKK" = Takue xe, Kak u npu "neitke” gnara C, TONbKO KOHTPONMPOBATL HY>KHO He
HyneBou 6ut pernctpa STATUS, a nepBbiii €ro oumr.

B TekcTe nporpammbl Multi, 3ameHUTe NPOBEPOYHYHO rpynny KomaHng ang cdpnara C Ha
NPOBEPOYHYIO rpynny KomaHg anga ¢gpnara DC.

Cneumnduka paboTbl ¢ pnarom DC TakoBa, YTO fnyylle cHavana npoynMTaTb NOSCHEHWS, a MOTOM
HayaTb C HMM paboTaTb.

BanT cocTouT n3 2-x nony6anMToB No 4 61uTa B KaXXQ0M.

OHu pasgenaTcs Ha MNaAaLWwnn U cTapluMm nonyoanTobl.

Mnagwwuii nony6awT - TOT, B COCTaB KOTOPOro BXOAUT Hynesow 6uT 6anTa.

Tak kak B Kaxxgom nonybawnte no 4 6uta, To mnagwmnin nonybant cnocobeH otobpasnTb 16 uncen
(ot .00 po .15).

MoxxHO npoBecTu aHanoruio mexay 6antom, B criydyae pabotbl ¢ pnarom C, n mnagwnm
nony6antom, B criy4yae pabotbl ¢ dpnarom DC.

Bcé oguH kK ogHoMy. PasHuua Tonbko B TOM, Y4TO B NEPBOM Crlyvae, NepeHoChl Unn 3aémbl
NPOMCXOAAT B Crnyyasax "Bbixoga" pesynbrarta apudmMeTndeckon onepawmu, 3a npegensl YACI0BOoro
AnanasoHa 6anta (o1 .00 go .255), a BO BTOPOM crlydae, OHM NPOUCXOAAT B ciny4dasx "Bbixoga"
pes3ynbTaTa apnMeTMyYecKon onepaumm, 3a npeaensl YACNOBOro gManasoHa nonybanta

(ot .00 po .15).

IMpu pabome c ¢gphnnazom DC, nepeHoc ocyuwiecmesisiemcsi 8 Mnadwul pa3psd cmapuwe20
nony6alima, a He 8 dornoJsiIHumesibHO 3adelicmeo8aHHbIl peaucmp obuw,e20 Ha3Ha4YeHusl, KaK
8 cslyyae HapauwjusaHusi pa3psioHocmu npu pabome c ¢pnazom C.

Ecnu donar DC paboTtaeT ¢ mnagwmm nonybanTom, TO MOXHO caenaTb CneayroLmii BbIBOA:
¢pnazu C u DC pabomarom e Kommnsiekce.

[aBanTte nocMoTpuM, Kak 3To ByaeT BbIrnageTb NPakTUYECKu.

"TpuBskemca” K onepauym CyMMUPOBaHUS.

HaBante 4To-HMOYAb NOCYUTAEM C UCMOMb30BaHMEM BCE TOW XKe rpynnbl MPOBEPOYHbBIX KOMaHA, A4S
cnyyas CyMMUpPOBaHUS (CM. BbILLE).

MoxeTe ybpaTb 13 Hee komaHay bcf Status,0 no Ton npuynHe, 4TO NpK paboTe 3Ton rpynnbl
KOMaHg B cocTaBe nporpammbl Multi.asm , nepeq ncnonHeHmem komangbl addiw Y, 6utel C n DC
cbpoweHbl (pnarn C n DC onywieHbl) n ata komaHga (bef Status,0 ) NpocTo He HyxxHa (3TO Kak pas3
TO, O YEM rOBOPMIIOCH BbILLE).

OcraBwuecs 2 komaHabl "BCTaBbTe" B TEKCT NporpaMmmbl Multi.asm Ha cBoe "npoBepovHoe MecTo"
(Tak, Kak aTo Aenanocb paHee).

Ha mecTo ycrnoBHbIX Yncen X n'Y, noctasbTe HyNu (Havyano aHanusa).

Mo xoay paboTbl, MOXXHO MPOU3BOAUTL U OAHOBPEMEHHYIO CMEHY KOHCTAHT, HO 4S5 TOro YTobbl He
3anyTaTtbCsl, M3HavarnbHo, BblrogHee 3adoMKcMpoBaTb OOHY M3 3TUX KOHCTAHT 3admkcuposatb (.00).
Hanpumep, X, a KOHCTaHTy Y NOCTEeNeHHO yBenMymBaTh, Ha4MHas ¢ ducna .00.

OCHOBHOE BHUMaHWE HY>XHO HanpaBuWTb Ha HyNeBoW 1 Nepsbli 6UTLI pernctpa STATUS.
Otkponte okHa RAM mnn SFR. Komy kakoe ygobHee. A MoxHO u oba.

OTkponTe Tarke okHo Watch, "3anoxms" B Hero pernctp W (B Hem Bbl 6yaeTte BuaeTb pesynbTtar
CYMMMPOBaHUSI).

He 3abbiBanTe, Nocne Kaxxgon CMeHbl 3HaYeHWst KOHCTaHTbI, MPOM3BOANTL acceMbrnnpoBaHue.
HanomuHato: ucnonbdyemasa Hamu komaHga ADDLW BosgencTteyeT Ha cdonaru Z, C, DC (cm.
pacneyaTKky KoMaHp).

"BcraHbTe" Ha komaHgy moviw .00 .

3T0 03Ha4aeT, YToO NnocreaHen obina BbinofHeHa komaHaa bef Status,5 .

MocmoTpuTe Ha cogepxmmoe pernctpa STATUS.

B Hem - uncrno 18h (00011000).

Pasbupaemcs: 6utbl cpnaros -PD (3-11 6uT) n -TO (4-1n 6UT) ycTaHoBNEHbI B 1.

MpuynHa: nocne accemMbnnpoBaHna (YTO SKBUBANEHTHO BKNoYeHuo nutanus), MUK cbpacoiBaeT
cTopoxesown Taimep WDT, TO eCTb, aBTOMaTuyecku ucrnonHsetca komaHga CLRWDT (cwm.
pacnedaTKky KoMaHzg).

Mouemy npu cbpoce WDT 3-i u 4-i1 Gutbl ycTaHaenmBalTcs B 1, a He B 0?

O6paTtuTte BHMMaHue Ha aedmc nepeq HasBaHUEM 3TUX OrIaroB: OH 03Ha4yaeT UHBEPCUIO.
Takum obpasom, cdnaru -PD u -TO onyLieHsbl (yCTaHOBMNEHbI B 1).

[anee, Ha 3T chnarn MOXHO He obpallaTb BHUMAHUS.

®narn C n DC Takke onyLleHbl (ycTaHoBNEHbI B 0).

lMpounssoaMMm CyMMMpOBaHWE ABYX HyMnen, nocnegoBaTternibHO BbINONHAA koMaHabl moviw .00 u
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addiw .00 .

Mocne atoro, cogepxmumoe pernctpa STATUS nameHutca ¢ 18h Ha 1Ch (00011100).

Bce npaBunbHo, 0+0=0. ®nar HyneBoro pesynbtarta Z (2-1 61T) nogHAnNCcs.

B komange addiw , meHssiem .00 Ha .01.

Accembnnpyem.

C6pacbiBaeM nporpamMmmy Ha Ha4arno.

B nowarosom pexume goxogmm oo komaHabl addiw .01 n ucnonHsiem ee.

CmoTpum Ha cogepxunmoe permctpa STATUS.

B Hem onsaTb yncno 18h (00011000).

???

BblBOA: Tak kak pesynbTaT CyMMUpOBaHus He paBeH 0, pnar Hynesoro pesynbTaTta Z cbpocuncs.
[MepeHOCOB HET, TaK Kak 3Ha4YeHNe CyMMbl HE BbIXOAMUT "3a rpaHuLbl (CM. Bbille) paboumnx 30H".
TouyHo Takas xe "kapTuHa" byaeTt Habntogatbes, ecnv Bol 6ygeTe, B kavecTBe ymcna Y,
ncnosnb3oBaTth N0doe Yncrno Ao .15 BKIYNUTENBHO.

Mpwn aTOM, 3HA4YEHNE YMcna CyMMbl He NpeBbICUT .15 1 nepenonHeHns mnaglwero nonybanta He
oyper.

Cymmupyem .00 u .16.

Cymma paBHa .16.

OT0 4mcno bonbliee, Yem cnocobeH oTobpasnTb MNaawmn nonybanT u kasanock 6bl, pnar DC
OOJDKEH MOAHATLCS).

CmoTpuMm Ha cogepxumoe permctpa STATUS.

B Hem 18h (00011000). Moyemy donar DC He nogHsanca?

MocmoTpuTe Ha mnagwui nony6anT Yncna .16.

OH paBeH .00 (0000), a 0+0=0.

To ecTb, "BbiIx0fa 3a rpaHuubl” mnaguwero nonybanta HeT, n donar DC, no onpegenexuto,
NOAHATLCS HE [OMKEH.

BosHukaeT Bonpoc: "lNovemy, koraa Mbl paHbLle CyMMUpPOBanu Hynu, dpnar Hynesoro pesynstaTta Z
NOAHANCSH, a Ternepb OH He noaHsancs"?

OtBeT: donar Z pabotaet ¢ 6antom, a .00+.16=.16.

To ecTb, pesynbTaT He ABNseTcsa HyneebiM (B oTnnyme ot .00+.00=.00).

TouHo Tak xe cdnar DC (a Takke cdonarn C n Z) He NOAHUMETCS 1 B TeX cny4yasx, ecnu Bel 6yaeTe,
BMecCTO yucna Y, "nogcraenate” nobble Apyrue yncna, 6onblumne Yyem .16 (BnNnotb Ao .255).
MoxeTe nomeHATb MmecTamm Yncna X n'Y, pesynbTat 6ygeT TOT e cambii.

YuutbiBas 1o, 4TO bnar DC He nogHumMarnca n Torga, Korga BMecTo yicna Y "nogcrasnsnmuce”
yncna ot .00 fo .15, MOXHO yTBepXaaTb cneayloLlee: ecsiu 00HO u3 crazaemMbix (unu o06a)
ses1Is5emcsi HysieM, mo npu s1l060M 4uc1080M 3Ha4eHUU 8MOpPoO_20 criazaeMoe0, ¢hriazu C u
DC Hukoz0a He noGHUMymcsi, a hsiae Z NoOHUMemcsi moJibkKo e ciy4vae .00+.00=.00.

Ha ocHOBaHMM 3TOro yTBEPXXAEHMS, MOXHO CAeNaTh CrneayloLwmnin NpakTUYeCcKnin BbIBOA: ecsiu 0OHO
U3 csla2aeMbix PasHoO HyJ1H0, MO nepeHocoe npoucxodums He 6ydem.

B cywHocTK, 3T0 06BbSICHAETCHA NPOCTO: B 3TOM crnyyae (ogHo crnaraemoe pasHo 0), U3-3a TOro 4To
apyroe cnaraemoe, no onpeneneHnto, He MoXeT ObITb 6onbLue Yncna .255 (ana 6anta) n .15 (gns
nony6awnTa), Bbixoga, otobpaxaembix 6anToMm 1 nonydanTom, Yncen, 3a rpaHuLbl
COOTBETCTBYHOLLUX "30H", HE MPOUCXOOMUT.

CnepoBatenkbHO, He npoucxoauT u nepeHocos. Moatomy dnarm C n DC 6ygyT onyLueHbI.

A Tenepb 3ameHuTe .00 Ha .01, a BMecTO .16 nocrasbTe .15.

Cymma - Takas xe, kak n B cniydae .00+.16=.16. [locMOTpUM, 4TO U3MEHUTCS.

Mocne BbinonHeHnsa komanabl addlw , B peructpe STATUS 3admkempyeTtcs uncrno 1Ah (00011010).
Tenepb donar DC nogHsancs.

OH Takke nogHUmeTcs 1 B criyvasix 2+14, 3+13, 4+12 n 1.4. 0o 15+1 BKIOUUTENBHO, a TakkKe 1 npu
APYrnx KOMOMHaALMAX YUCEN, ECITM HU OOHO U3 HUX HE ABMSETCA Hynem n ux cymma bonbiie 15-tu.
A ecnn meHbLUe 15-Tu (B TOM Ymcne 1 B criydasx "npumeHeHns” Hynewn), To ¢onar DC 6ygeTt
cbpoLueH.

A Tenepb NOCMOTPUM, YTO NPON3ONAET, ECMNN cnaraemMble "BbIXOAAT" N3 YACMOBOIro gManasoHa
nony6awnTta (.00 ... .15) B gpyrux cnyyaax?

Hanpumep, npocymmupyem vncna .08 (00001000) n .150 (10010110).

®nar DC cbpocuncs.

MNouemy?

Ewe pa3 HanomuHato, Yto conar DC paboTaeT TonbKko B Npeaenax mnagwero nonybanra.
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Mnagwun nonybant uncna .08 paeeH .08. Mnaawmn nony6ant yuncna .150 paseH .06.

®nar DC cbpocurncsa notomy, 4to .08+.06=.14 (MeHbLe .15-Tn).

A Tenepb npocymmmnpynTe 4Yncna, Hanpumep, .08 (00001000) n .153 (10011001).

dnar DC nogHancs.

Mouemy?

Mnagwwn nony6ant 4Yncna .08 paseH .08. Mnagwwi nony6ant ymicna .153 paseH .09.

®nar DC nogHanca notomy, 4to .08+.09=.17 (6onbwe .15-Tn).

A BOT npumep, korga oba cnara (C n DC) nogHumatoTcs.

MpocymmupymnTe ymcna, Hanpumep, .139 (10001011) n .157 (10011101).

dnarm C n DC nogHanuch.

MNoyemy?

Mnagwwn nony6ant uncna .139 paseH .11. Mnagwwi nony6ant ymcna .157 paseH .13.

®nar DC nogHanca notomy, 4to .11+.13=.24 (6onbwe .15-Tn).

®nar C nogHsnca notomy, 4to .139+.157=.296 (6onbLie .255-1n).

MNMocne ucnonHeHns komanabl addiw , B peructp W, 6yget 3anucaHo umcno 28h (.40).
Pasbupaemcs, oTkyga oHO "B3si10Ch".

W3-3a TOro, 4to uncno .296 6onblue ymcna .255, npomsoLlen nepexoq Ha BTOpon "BUTOK" cdeTa.
B npenenax aToro BToporo "BUTKa", pesynbTaT CyMMUPOBaHUS "3anMeT MonoXeHune" ymcna
.296-.256=.40 (28h).

KonuuectBo aTux "BUTKOB" HE MOXeET BbITb 6onee aAByx (novemy? OTBETbTE CaAMOCTOSTENBHO).
Takum 06pa3om, BHE 3aBUCUMOCTU OT 3HAYEHUS CYMMbI ABYX YMcern, otobpaxkaemon 6antom, cdonar
DC "pearupyeT" TOMbKO Ha pe3yrbTaTbl BbINOSTHEHUS Onepauuin CrnoXeHns (BbIYUTaHUSA)
COAEPXXMMOro MrnaaLuunx nonybamnTos.

O6pasHo Bbipaxasicb, nary DC "Bce-paBHO, 4TO NnpoucxoauT" B cTapLuem nonybante.

OH paboTaeT Ha cBoeM "y3KOM y4acTke" B 4 6MTa 1 "KOHTPONUPYET" MMEHHO 3TOT y4acToK, a He
BeCb 6anT.

Becb 6ant (o6a nonybanTta) "koHTponupytot" donarn Z u C.

BosHukaeT Bonpoc: "lae MoXeT AMcnoumpoBaTbCs 3TOT fiereHaapHbin 6anT, ¢ KOTOPbIM Mbl BCE
Bpems pabotaem?"

OTBeT: Tam, KyAa NporpaMMmUCT nocumTaeT uenecoobpasHbiM ero NMOMeCTUTb.

B gaHHoM cniyyae, "MecToMm ero gmucriokaumun” sensetca permctp W (CM. KOMMEHTapum K KomaHae
ADDLW).

Ecnu xxe npumeHnTb 6anT-opneHTMpoBaHHyto komaHgy ADDWF, To MOXHO BbiGpaTb, Kyaa
NMOMECTUTb pe3ynbTaT onepaunmn: Unm Bo BCE TOT XKe akKyMynaTop, Unv B pernctp obLuero
Ha3Ha4yeHus, a ATO yXKe "BbIX0, Ha LUMPOKUI, onepaTMBHbLIN NPOCTOp".

A Tenepb NocMoTpUTE B KOMMeEHTapun kK dpnary DC (cM. pacneyaTky).

B Hem conar DC HasbiBaeTcs dpnarom AecATUYHOro NnepeHoca - 3aéma.

OTOT KOMMEHTapui 51, B CBOE BPEMS, B35 U3 TEXHUYECKOW AOKYMEHTaL MKW, NPeaoCTaBnsemMon
komnaHuen Microchip.

®nar DC He "npuBsasaH" K 4ECATUYHON CUCTEME UCHUCTIEHNS, TaK Kak AS1s1 TOro YTobbl OCYLLEeCTBUTD
Takyo "MpMBA3KY", HY>KHO "NpuBSA3aTh" NepeHoc-3aém He K umcny .15, a k uncny .9.

JTOro Her.

®nar DC "npuBgasaH" TOMbKO K ABONYHOW CUCTEME UCHUCNEHUSA (TaK XKe, KaK U ocTarbHble bnarn).
Tak 4To, CNOBO "AEeCATUYHOr0", U3 TekcTa koMMmeHTapus Kk donary DC nyJywe nnbéo BoobLue ybpaTb,
nnbo 3aMeHUTb ero Ha cnoeo "nonybanTHoro".

®naz DC Moxem npuMeHsimbCsi MoJibKO OJisi KOHMPOJIsi muna

"nepeHoc - 3aeM ecmb/Hem" 8 "30He" 4- x6umHbix Yucen (.00 ... .15).

Kakum-To o6pasom "annapaTHo BbluneHUTh", u3 6anta, Mnagwmmn nonybant n pabotaTte C HUIMK
OTAENbHO, TEXHUYECKN HEBO3MOXHO, Tak kak Bce pernctpel NMKos (no kpanHen mepe, cpegHero
cemencTtea) 8-6uTHble.

To, 4To "nonyyaeTcsa Ha BbIxoae" - Bceraa 8-6utHoe uncro.

MoaTomy, nNpu aHanuae "peakunn” donara DC Ha pesynbTaT COOTBETCTBYIOLLLEN onepauun,
npuxoguTcs, n3 8-6uTHOro pesynbrarta, "BblufeHATh" 4-X6UTHOE Yncro.

TonbKo nocre aToro MOXHO OTBETUTL Ha Bonpoc: "lModemy dnar DC nogHanca unm onyctunica?"
Ecnn xe nponssogdatca onepauun ¢ 8-6UTHbIMK YCaMKU U3 YNCITOBOro gmanasoHa ot .00 ... .15,
TO HMKaKUX NPoGrem HeT.

C yyeTtom cneumdukm donara DC, npakTnyeckas HaaobHOCTb B €ro NCNofb30BaHWUKU, N0 CPABHEHMIO
C apyrumun cpbnaramu, mana.
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Ecnu Hy>xHO "npuBA3aTh” X04 MCNOMHEHMSA NpOorpamMmmbl K COBbITUAM NepeHoCcoB/3aéMOB, TO B
nogaenstowem 6onbLUIMHCTBE Cnyvaes, ucnonbdyetcs dnar C.

A Tenepb gaBariTe OCTaHOBMMCS, "nepesegem ayx" U noctapaeMcs NoHATb CMbICIT NPOYUTAHHOrO.
MoxeT BO3HMKHYTb BOMNPOC: "3a4yeM HYXHO ObIno Tak nogpobHO pacnucbiBaTb 3TOT BbEASIBbIN
npouecc? [Jan 6bl roToBblE ONpeaeneHus, n 4eno ¢ KOHLOoM."

OTBeT: Npu TakoM nogxopae k paboTte, NPOrpaMMUCT PUCKYET OKa3aTbCs OANH Ha OA4MH CO
MHOXECTBOM HepaspelUMMbIX 3afay, KOTOpble OH HE CMOXET peLunTb Aaxe npu CUrbHenLWwem
XernaHuu aTo caenarb.

Takux 3agay, No XxoA4y COCTaBneHNs U OTNagkyM NporpaMmmbl, MOXeT OblTb MHOIO, U eCriv He BnageTb
3P PEKTUBHOW 1 arpecCUBHON METOAMKOM MX peLleHus (Tuna "a Tebe nokaxy Ky3bkvHy maTb!" nnm
"He xovellb oTAaBaTb? Bo3bMy cunon™), To y4acTb 3TOro nporpaMmMmcTa neyarnbHa.

Kakown cmbicn "B3pawmBaTh” B cebe KOMMNNEKC HENOSTHOLLEHHOCTM MO OTHOLLEHUIO, Hanpumep, K Tem
Xe dnaram C 1 DC, ecnv nonb3yscb AOCTAaTOYHO NPOCTLIMU METOANKAMU, N UMES B CBOEM
pacrnopskeHMM Takon MOLLHENLLNIA "MHCTPYMEHT" kak MPLAB , MOXHO "BbINOTPOLUNTL/B3NIOMaTh" He
TOMbKO 3TN narun, HO N MHOroe gpyroe.

CnokonHo n no-genosomy. bes obmaHuMBbLIX Hagexs Ha "MaHHy HeGecHyo".

Monb3a Takoro poaa "B3NOMOB" HE CTOMbKO B TOM, YTO "AobbiBaeTca" MHOOpMaLus, CKOMNbKO B TOM,
YTO OHa Kak 6bl "CTaHOBUTCA POAHON" M NO3TOMY NErko "yxoauT B NOAKOPKY".

B Bvae onbiTa M MHOuBMAYanbHbIX, A5 KaX40ro nporpammMucta, obpasos, KOTOpbIE, B HYXXHOE
Bpems, "u3BnekawTca" N3 NoACO3HaHUSA B BUAE rOTOBOro (MU NOYTU FOTOBOMO) PELLEHUS, KOTOpoe
He HYXXHO KaXXabl pa3 "BbIMy4YuBaTh" 1 "poxaTb Npu NOMOLLN KecapeBa cedeHns".

[ns Toro 4Tobbl Takoe "n3BneveHne" NPomMcxoamno B "aBToMaTe", Hy)KHO OCHOBaTENbHO "MonoTeTh"
1 "NMPOBECTU B CUMYNATOPE" MHOro BpeMeHu, Npon3BoasA Npu 3TOM Kakne-To OCO3HaHHbIe,
ueneHanpasneHHble OeNCTBUS, € "yxoaoM" B 3abnyxaeHus n "BbikapabKknBaHMeMm" ns HUX.
lMprmepHO Takoro pofa npouecc s 1 nonbITancsd BOCNpoM3BeCcTy AN 3aTpygHUTENbHON CUTyauum
TMna "kak pabotatT cpnarn C n DC?".

OTO TaKkkKe MOXHO paccMaTpmBaTb Kak MPUMUTUBHBIN NPUMEpP NPOrpamMmMHOro aHanuaa (“sanoma”).
BbiBOA: "He CTOUT XaaTb MUMOCTEN OT Npupoabl”.

Ecnu nporpammunct xoveT obutbes Yero-to ctOsLLEro, TO eMy HYXXHO He XaaTtb "becnnaTtHoro
cblpa“, a Co 3HaHWeM ena, "épaTb B pykn MHTENNeKTyanbHyto AyOuHy 1 BbibBaTh BCIO Oypb U3
CBOWX 3aTpyaHEHWI 1 npobnem”.

Hawemy 6paTy He HY>KHO OOBbACHATL, KaK C Hel obpallaTtbes.

Jlnwb Obl oHa OblNa B HaNW4YuK, Aa NoTsKenee.

Mntoc xopoLume Mo3ru.

BoT Tak 1 poxgaroTca KnaccHble NporpaMmMncCTbl.

Tenepb, Nobnwxke K NpakTuke.

B cnepytowem pasgene, 6yaet npuseaeH npuMmep ncnonb3oBaHus nara C.

"CamMoyuuTenb no nporpaMmmupoBaHuto PIC KOHTpPONNepoB ANA HauyMHaloWwmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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14. MNpumep 3agencrteoBaHus cnara C B Tpex6anTHOM CyMMUpYOLLEM
ycTpoucTse. Luknuyeckuin casur. Onepaumsi yMHOXEHUS.

Mpumep peanusauum 3-6aMTHOro CyMMMUPYIOLLEro YCTPOMCTBA.

CocTtaBnssa nobyto nporpaMmmy, NporpaMMmncT paboTtaeT C TeM UNU UHBIM KONTMYECTBOM PErMcTpoB
obLLero HasHaveHus.
C nx cogep>XMmMbiM NPOM3BOAATCA pasfvyHble onepawmu.
Bce oHn - ogHOOanTHbIE, U B Npegenax ogHoro 6anTa, paboTta ¢ HUMU He Bbl3biBaeT 0COObIX
3aTpyaHeHun.
Ho 4yacTo Bo3HMKaeT HeobxoaMMoCTb B paboTe € Yuncrnamum, 3Ha4eHus KOTopbix Benuvkn (6onee, Yem
.255).
Hanpumep, Mo YacToTOMEpP COOAEPXKUT 8 AeCATUYHbIX pa3psaoB, YTO COOTBETCTBYET
MaKCUMarbHOMY 3Ha4YeHM0 OToBpaXkaemMoro, AeCATUYHOro Yncrna 99 999 999.
B aBonyHOM BuAe, 370 YMCNo BbirnaauT Tak: 101 11110101 11100000 11111111 (moxeTe
ybeanTbCcs B 9TOM B KOHBEPTOPE CUCTEM UCHUCTIEHWIA).
NToro, 27 ABOUYHbLIX paspsaos.
[nsa Toro 4tobbl 0TO6Pa3nTb Takoe YUCIO, TPEX PEFUCTPOB OKaxXeTca Marno (8x3=24 paspsga),
crnepoBaTeNbHO, HYXXHO 3a4encTBOBaTh 4 perncrpa obuiero HazHavyeHus (8x4=32 paspsaa).
Mpwn aTom nony4vaeTtca "nepebop” B 5 paspsgos, HO BO-NepBbIX, "Kally Macriom He ucnoptuwe” (aTn
4 pernctpa cnocobHbl 0To6pasnTb YMcno ropasgo 6onbee, yem 99999999), a BO-BTOPbLIX, BbibOpa
BCE-paBHO HET, TaK Kak BCe perncTpbl 8-OMUTHbIE.
Bonipoc: kak pacnpefnenuTb aTn paspsadbl No pernctpam?
OTBeT: HEOOXOOUMO ONpeaenuTb NOPSIAOK CTapLUMHCTBRA.
BcnomuHante o ToM, 0 4em rosopunocsk paHee (HH, H, M, L).
HasHauvaem/"nponucbiBaem" pernctpel, Hanpumep, ¢ HaseaHusmn RegHH, RegH, RegM, RegL wu
"3akpennsdem" 3a KaxgblM U3 HUX N0 ogHoMy 6anTy 4-6anTHoro (32-6MTHOr0) ABOMYHOIO YnCna,
HaunHas ¢ mnagLwero (oH 6yaeT "nexaTb" B peructpe Regl) u ganee, B nopsigke Bo3pactaHus
CTapLUMHCTBA, BNSIOTb 4O caMoro ctapulero (oH byget "nexartb" B pernctpe RegHH).
Takum obpasom, Mbl pacnpegenvnu 4-6antHoe, 4BONYHOE YMCHO MO 4-M perucTpam obLero
HasHayeHus.
Takum 06pa3om, KONMYECTBO PErMCTPOB, BXOASLINX B COCTaB MHOro6anTHOro perncrpa,
HasHa4aeTcs Mo NPUHUUNY "nepekpbITUA MakCcMManbHO BO3MOXHOro Yucna'.
B gaHHOM npumepe, HYXXHO 27 pa3pagos, a opraHn3oBaHo 32.
OTO €AMHCTBEHHbBIN BapMaHT C MMHUMArbHO BO3MOXHbIM "nepebopom”.
Hanpumep, B crnyyae npuMeHeHUst MIMHENKU U3 CEMU 7-CerMEHTHbIX MHAUKATOPOB, AOCTAaTOYHO U
Tpex pernctpos (RegH, RegM, RegL).
A Tenepb gaBanTe OCMbICIIUM, YTO Mbl "COTBOPUNA'".
Mbl "pasgpobunun” eguHoe, 4-6anTHOE YNCIO, Ha 4 YacTu, HapyLLMB TeM CaMblM BHYTPEHHUe
CBAI3M, CylleCTBYyKOLWME Mexay 6antamu.
MpoLue roBops, MMetTCa 4 oTAENbHbLIX YaCTW, KOTOPbIE, ECIIN HE MPUHATD KakUX-TO Mep, Mexay
cobow B3anmogencTesoBaTb He ByayT.
CnepoBaternbHO, HYXKHO KaKUM-TO OOpa3omM opraHM3oBaTb 3TO B3auMoaencTBue.
HeobxoamMmocTb 3TOM opraHn3aLmm MOXXHO OBBbSCHUTL Ha TakoM rnpumMepe.
NmeeTcs kakoe-HMbyab YCTPOMCTBO Ha MUKpocxeme 8-paspsaaHoro pernctpa (VP).
TpebyeTtcsa cobpaTb TO e camoe, HO Ha 2-X MUKpOCXemax 4-pa3psgHblX permcTpos.
CnepoBaterbHO, HYXXHO COOTBETCTBYIOLMM 06pa3oM CoequUHUTb 3TU B€ MUKPOCXeMbI, Beab 6e3
TaKoro CoeaHeHus, yCTPOUCTBO He ByaeT paboTaTb Tak, Kak HY>XHO.
MprMepHO TO Xe caMoe HYXXHO caernaTtbh U B HalleM criyyae.
PasHuua 3aknoyaeTcs B TOM, 4TO B OQHOM criyyae, peyb naet o6 annapatHom cnocobe
coefiMHeHus, a B Apyrom cry4vae, o nporpaMMHOM crnocobe coeanHeHus.
Pagu aTtoro un 3atemBannck "pasbopku” ¢ onaramu.
To ecTb, B3anmopaencTeme 6anTos, "BHYTpU" MHOro6amTHOro YMcna, MOXXHO OpraHM3oBaTthb C
NOMOLLIbIO dhriaros.
To xe camoe, HO "c gpyroro 6oka": ¢ NOMOLLbIO (oNaroB, U3 HECKOMBbKNX PErnCTpoB obLuero
Ha3HayeHus, MOXXHO co3gaBaTtb N-GanTHble pernctpbl (N - KOMYECTBO 3a4€NCTBOBAHHbIX
perncTpoB obLLero HasHa4YeHus).
Cneumnduka opraHnsaumm paboTbl TaknMx permcTpoB COCTOMT B TOM, YTO MHOrOBanTHbIV perncTp
"poxgaeTcsa” TonbKo Torga, Korga nporpamMmma 3T1oro "saxo4vet”.
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To ecTb, B TOM crny4ae, Koraa opraHM3oBaHO NporpaMMHoOe B3aMoOencTBme Mexay
COOTBETCTBYIOLWMMM Bantamu.

Ecnu aT0 B3anmogencTeme opraHM3oBaHO, TO HECKONbKO permcTpoB obLero HazHavyeHus 6yayT
paboTaTb Kak OANH MHOroGanTHbIA PerncTp.

Ha npumepe "y4ebHO-TPEHMPOBOYHOI0", CyMMUPYHOLLLErO YCTPONCTBA, dhansibl KOTOPOro
HasblBatoTcs ¢c_dc.asm u c_dc_l.asm ("mnnoocTpaums” npyHuMna), AaBante pasbepemcs, Kak c
MOMOLLIbIO MPOrpaMMHbIX CPEACTB, OpraHM3yeTca TpexbanTHbIN PerncTp, 1 Kak oH pabotaeTt?

®dann nporpammsl, ¢ chbopmannsoBaHHbLIMU KOMMEHTapPUsIMKU, Ha3biBaeTcA C_dc.asm
(HaxoguTcs B nanke " Tekembl npo2pamMm').

3710 BbIMMAAUT Tak;

rkkkkkkkkkkkkkkkkkhkkkhkkkkhkkkhkkkhkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkhkkkkkkkkkkkkkkkkkk
1

; [PUMEP MCIIOJIb3OBAHUSA &JIATA "C"( A TAKXE M &JIATA "Z")

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkkkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
1

; c_dc.asm CranmapTHasi nojgnporpaMMa CyMMMPOBAaHMS IOBYX TPexX6GaMTHEIX dYMCen

* * * * *kkkkkkkkkkkkhhhhhhhhiix *kkkkkkkkkkkkhhhhhhhhiix *

RegH, RegM, RegL - Tpex6aiiTHoe umcio 1- ro cmaraemoro.
TimerH, TimerM, TimerL - Tpex6aiTHOe uMCIO 2- 'O CJlaraeMoro.
PesylsTaT CyMMMPOBAaHMSI COXpaHsieTrcss B permcrpax limerH, TimerM, TimerL.

* * * * * *kkkkkkkkkkkkhhhhhhhhiix *kkkkkkkkkkkkhhhhhhhhiix *

; " WANKA ITPOI'PAMMEL"

RegL equ 0Ch ; PermcTp Miammero paspsifna 1- To cilaraemoro.
RegM equ 0Dh ; PermcTp cpepHero paspsina 1- o ciaraeMmoro.
RegH equ OEh ; PermcTp cTapmero paspsina 1- o ciaraeMmoro.
TimerL equ 1Ch ; PermcTp Mnammero paspsina 2- I'O claraeMoro.
TimerM  equ 1Dh ; PermcTp cpemHero paspsina 2- I'O cllaraeMoro.
TimerH equ 1Eh ; PermcTp cTapmero paspsifa 2- T'O CJaraeMoro.

W equ 0 , PesyneTaT HanpaBUTE B aKKYMYJISTOP.
F equ 1 ; PesynpTaT HanpaBuUTbL B PEeruUCTP.

C equ 0 ; Bur ¢snara nepenoca- 3aéma.

Z equ 2 ; BuT Qsnara HyJIeBOor'o pesysbTarTa.
org 0 ;, HauvaTe BrNOJIHEHME NPOI'PaMMEI
goto START ; ¢ nomnporpamms START.

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkkkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkhkkkhkkkkkkkkhkkk
1

* * * * * *kkkkkkkkkkkkhhhhhhhhiix *kkkkkkkkkkkkhhhhhhhhiix *

; PABOYASl UYACTb [1POT'PAMMEI
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rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkhkkhkkkkkhkkkkkkkkkkhkkkx
1

START

YES

kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk

; CyMMuMpoOBaHMe OBYX TPexBalTHHX OBOMYHEIX YMCEI.

; Tpex6aMTHOEe ABOMYHOE YMCJIO.

PLUS

movf RegL,W
addwf TimerL,,F

btfss Status,C'
goto PLUS 1
incf  TimerM,F

btfss Status,Z'
goto PLUS 1
incf  TimerH,F

PLUS.1 movf RegMW

addwf TimerM',F

btfsc Status,C
incf TimerH,F

movf RegH,W

addwf TimerH',F

PesynbTaT CYMMUMPOBAaHMUSI -

CxommMpoBaTE comepxmmoe permcrpa ReglL

B peructp W.

CnoxuTe comepxumoe permcrpor W m TimerL ¢
COXpaHeHMeM pesyibTaTa B permcrpe limerlL.
Onpoc 6ura N0 ( émara C) permcrpa Status.
Ecym 6mr N O =0, To nepexogm B NN PLUS 1
Ecimm 6ur M0 =1, TO MHKPEeMEHT CONEPXMMOTI'O
peructpa TimerM ¢ coxpaHeHumeM pesyibTaTa
B HEeM Xe.

Onpoc 6ura N2 ( odnara Z)
Ecim 6mr N 2 =0,
Ecimm 6umr N2 =1,
perucTpa TimerH
B HEeM Xe.
CxommMpoBaTE comepxmmoe permcrpa RegM

B peructp W.

CnoxuTe cogmepxumoe permcrpor W m TimerM ¢
coxpaHeHMeM pesyJibTaTa B permcrpe TimerM.
Onpoc 6ura MO0 ( dmara C) permcrpa Status.
Ecom 6ur N O =1, TO MHKPEMEHT COOepXMMOI'O
peructpa TimerH c coxpaHerumeM pesyabTaTa

B HEeM Xe.

Eciou 6ur N O =0, TO CKOIMPOBATE COIEepXMMOe
perucrpa RegH B permcrp W.

CnoxuTe comepxmumoe permcrpoB W m TimerH ¢
CcoxpaHeHMeM pesyibTaTa B permcrpe limerH.
BesycnoeHmM nepexon B I YES.

perucTpa Status.
To nepexoxm B I PLUS 1.
TO MHKPEMEHT COIepXUMOI'O
C COXpaHeHMeM peBylbTaTa

kkkkkkkkkkkkkkkkhkkkkkkkkkkhkkkk

Konern, nporpaMMsl.

Crny4ay OTCYyTCTBUS [NEPEeHOCOB

3HaueHMss umcen cyMM He npeBbmanT 255.

Cny4arn HanmuumMsi nepeHocoe N1

goto YES
-******************;;*;;*;;*;;*;;*;*;;*;;*;;*;;*;;*. o
end
80 120 100
60 50 100
140 170 200
150 120 100
100 180 200

250+1=251 300+1-256=45 300-

251 45 44

Mnapumii paspsig

256=44
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llpy cyMMMpOBaHMM MIANUMX M CPeIHMX PaBSpsfoOB BHaUYeHMUs CyMM NOpeBsicuim 255
(2 nepenoca).

Cnyualt HanmMumusi nepeHocoB N 2. JONOJHUTENBHO 3BajelicTByeTcss dpnar Z

( ONPOC er'0 COCTOSIHMSI).
Mnammmi paspsin
150 130 100
100 125 200
250+1=251 255+1-256=0 300 -256=44

251 0 44
[lpy CyMMMpOBaHWMM MIAAUMX M CPeOHMX PaBpsifoB SBHaueHMs CyMM npessicuim 255
(2 nepenoca).

®dann nporpaMmmsbl, ¢ HechopMann3oBaHHbLIMU KOMMEHTapMsAAMU, HasbiBaeTcs ¢_dc_l.asm
(HaxoawuTcsa B nanke " Tekcmbi npoz2pamm').

OT0 BbIrMSANT Tak:

kkkkkhkkhhkhkhhkhkhhkhkkkkkkkkkkkkkk

A TAKXE M &JIATA "Z")

kkkkkkkhhkhkhhkhkhhkkkkkkkkkkkkkkk

shkkkkkkkkkkkkkkkkkkkkhkhkhkhhhhhhhhhhhrhkrkkkkkkkkikk
’

; [IPUMEP MCIIOJIb3OBAHUSA &JIATA "C" (

shkkkkkkkkkkkkkkkkkkkkhkhkhkhhhhhhhhhhhrhkrkkkkkkkkikk
’

; c_dc_l.asm

shkkkkkkkkkkkkkkkkkkkkhkhhkhhhhhhhhhhhrhkrkkkkkkkkikk
’

C-rax-maplrnaﬂ nomanporpaMMa CyMMMPOBAHUSI OBYX 'rpexsar}'t'rnmx umucen
B

; CyMMMpOBaHMe IOBYX TPexBaMTHHX LBOMYHEIX YMCE.
; Tpex6aMTHOEe ABOMYHOE UMCJIO.

movf RegL,W ;

PesynbTaT CYMMUMPOBAaHMUSI -

CxommMpoBaTE comepxmmoe permcrpa ReglL
B peructp W.
CrnoxuTe comepxumoe permcrpor W m TimerL ¢

addwf TimerL,F ;
; CoxpaHeHMeM CyMMH B permcTpe TimerL.

btfss Status,C
goto PLUS 1
incf  TimerM,F
; TimerM
btfss Status,Z
goto PLUS 1
incf TimerH,F
; TimerH
PLUS 1 movf RegM,W
addwf TimerM,F

btfsc Status,C
incf  TimerH,F

; TimerH
movf RegH,W

addwf TimerH,,F

goto YES

I'IpoeKT noa HMUX co3gaBaTb HE HYXXHO.

; &mar C nogusiT?
; Ecymu Her, To nepexom B IINPLUS_1.
; Ecam pma, TO MHKPEMEHT COJNEPXMMOT'O permcrTpa
C COXpaHeHMEeM peSyJbTaTa B HEeM Xe.
. $mar / nopmHsT?
; Ecymu Her, To nepexonm B INPLUS_1.
; Ecam pma, TO MHKPEMEHT COIEPXMMOI'O permcrpa
C COXpaHeHMEeM peSyJbTaTa B HEeM Xe.
; CkommMpoBaTk comepxmMoe permcrpa RegM
B peructp W.
; Cnoxmre comepxumoe permcrtpoB W u TimerM ¢
COXpaHeHMeM CyMMH B permcTpe limerM.
; ®mar C nogusiT?
; Ecam ma, TO MHKPEMEHT COJNEPXMMOI'O permcTpa
C COXpaHeHMEeM peSByJbTaTa B HEeM Xe.
; EcimM HeT, TO CKOIMPOBATE COLEPXKMMOe
perucrpa RegH B permcrp W.
; Cnoxmre comepxumoe permcrtpoB W u TimerH ¢
coxpaHeHMeM pesyibTaTa B permcrpe limerH.
; BesycnoBumm nepexon B I YES.
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MpocTto oTkponTe nx B MPLAB (File > Open).

Bbl BuguTe nepepq cobon nognporpammy, KoTopasi peanmsyeTt TpexbanTHoe, CymmupyroLee
YCTPOMNCTBO.

B paHHOM crniyyae, ocyllecTBNsSeTcs CymmupoBaHue 3-x6anTHOro pesynbtata U3MepeHus 4acToTbl
n 3-x6anTHOM nonpaskK (KOHCTaHTbI), KOTOpasa NpeacTaBnsieT cobon 3HaYeHne yCTaHOBEHHOM
nonb3oBartenemM (Un No YMoN4aHuIo) MPOMEXYTOYHOM YacToTbl (MpUMep B3ST U3 NporpamMmbl
yacToToMepa-LMdPOBON LIKarb).

BcnomHuTe nepBLIv Ciyyan BblMUCASEMOro nepexona, KoTopblin Gbinl pacCMOTPEH paHee.

OQaHom 13 KomaHg 3Toro BbIYUCIISIEMOro nepexoaa siensetcs komanga goto PLUS .

Takum obpasom, Npu HanMYUM onpeaeneHHoOro COCTOsIHUA KnaBuaTypbl, NponucxoauT 6e3yCcnoBHbIv
nepexop B NN PLUS, B KOTOPOW 1 OCYLLECTBISETCS YKa3aHHOe Bbllle CyMMUPOBaHME.

Tenepb HY>XHO KOE-YTO NOACHUTL.

MukpokoHTponnep paboTaeT TONbKO C ABOUYHBIMWU YMCIAMMN.

To, 4TO B TEKCTE Nporpammbl, hopma npeactaBneHnst Yncen MoxeT ObITb MHOW, 3TO BCEro-nuilb
"anemeHT" ygobcrea (cnacmnbo paspabotunkam MPLAB).

B koHe4HOM uTOre, BCce CBEAETCH K TOW U MHOW Pa3HOBUOHOCTWN ABOWYHBIX YMCEST, C KOTOPbIMU U
Oynet npoucxoguTb paboTa.

Mpumep.

Mpeanonoxum, 4To BO3HMKIIA HEOB6X0AUMOCTb B OTOBpaXeH CUMBOMOB AEeCATUYHON CUCTEMDI
ncuyucneHuns.

Hanpumep, B NUHenKe NHANKATOPOB UMY B XXUAKOKPUCTaNM4YeckomMm Mmoayre.

[ns Toro 4Tobbl "NPOBEPHYTHL 3TO AenbLE”, CHavana Hy>HO NPOU3BECTU COOTBETCTBYOLLNE
orepaumm ¢ Knaccu4eckMmmu, 4BOUYHLIMW YMcnamu, BNIOTb 40 NOMyYeHUs 4BOUYHOro ymcna
pesynbTaTa.

Mocne aToro, Hy>KHO NepeBeCcTU Knaccuveckoe, ABONYHOE YNCIO pesynbTaTta, B ABONYHO-
OeCcATUYHY0 dopMy (pa3HOBMAHOCTb ABOMYHON hOPMbI YUCen).

[Mocne 3Toro, HY>KHO OCYLLLECTBUTL NEPEKOAMPOBKY ABOUYHO-AECATUYHBIX Yncen nog Te
WMHOMKaTOPbI, KOTOPbIE NPUMEHAIOTCS (eLle ogHa pa3sHOBUAHOCTL ABOUYHOW dOPMbI Yncen).
Mocne aToro, pe3ynbTaT Takoro NepekogupoBaHNA MOXHO BbIBECTU Ha MHOUKALMIO.

B ntobom 13 aTux cnyvaes, npomcxoant paboTta ¢ ABONYHBIMU YMCIAMMN.

BepHee, ¢ TEMU UMK UHBIMU UX PA3HOBUOHOCTAMM.

Kak ocyliecTBnsercsa nepekognpoBsaHme, Obifo paccMoTpeHo paHee (BTopon npumep
BbIYMCNAEMOro nepexona), a kak oCyLecTBrseTca nepesod ABOVYHbIX Yncen B ABOUYHO-
AecATNYHbIE, ByaeT pacCMOTPEHO NO3AHEE.

Cenvac xe, s nokaxy, kak opmupyetca TpexbanTHoe BONYHOE YMCNO, NpedHa3HavYeHHoe ans
AanbHenwero oTobpaxeHus B NMUHENKE N3 7-MU 7-CEerMeHTHbIX MHONKaTOPOB YacToToMepa -
undpposon wkanbl (pabota B Nogpexmme CyMMUPOBaHUS pe3yrnbTaTta MU3MepeHnst U 3Ha4YeHUS
NMPOMEXYTOYHOWN YacTOoThl).

Moanporpamma PLUS 1 HaxoauTcsa BHYTpU nognporpammel PLUS.

CnepoarternbHo, ecnu peyb naet o NN PLUS, To umetoTca BBUAY BCe KOMaHAbl NOgNporpaMmel,
BKNIOYasa M kKomaHgbl, Bxogsawme B coctas MM PLUS 1.

BcnomHuTe 10O, 0 YeM roBOpUIIOChH B pasaene, nocesweHHomy pabote ¢ EEPROM namaTtbto
OaHHBbIX.

B ee ayewkun, npeaBapuTeNbHO, MOXHO 3anucbiBaTb Kakme-HMOyab Yncna, KoTopble 3aTem
ncnonb3yTca B paboTe nporpammbl.

B paccmatpmBaemom cny4yae, B 3 a4yenkn EEPROM namaTtu gaHHbIX, C y4eTOM nopsiaka
CTapLUMHCTBA, 3an1cbiBaeTCs, NpeaBapuTeNbHO BblYUCIIEHHOE NPOrpamMMMCTOM, Tpex6anTHOE,
OBOWYHOE YUCHO, KOTOPOE 3afaeT 3HaYeHUe NPOMEXYTOYHOM YacTOThbl.

Mocne BKNIOYEHUS NUTaHWUS, YNCIa U3 ITUX AYeek, C cobrogeHneM Nopsiika CTapLUMHCTBA,
konupytoTcsa B peructpbl RegH, RegM, RegL (cM. TEKCT Nporpammbl).

B peructpax TimerH, TimerM, TimerL , Ha MOMeHT Ha4ana ucnonHenus MM PLUS, Haxogutcs
TpexbanTHoe, ABOUYHOE YUCIO pe3yrnbTaTa U3MepeHns 4acToThl.

B NN PLUS, cymmupoBaHme nponcxoguT nobanTHO, HaunHas ¢ Mnagwmx 6anTos criaraemblx.
To ecTb, CHavyana nNpon3BoagUTCS CyMMUPOBaAHNE coaepXXnmoro permctpos Regl n TimerL , 3atem
RegM u TimerM, a 3atem RegH un TimerH.

Mocne BbINONHEHUA KOMaHL, CRoXeHUs, NPoON3BOANTCA onpoc cocToaHus donara C, no pesynstatam
KOTOPOro AenaeTcs BbIBOL O HANU4MM Unm oTCYTCTBUN HeOBXoanMMoCTn nepeHoca B 6onee
cTapwwmin paspsag (MHKpeMeHTa COAEPKUMOro, CneayoLLero no paspsagHocTn, pernctpa Timer).
KpuTepun npocT: NpeBbILEHNE U HET, YNCIOBbLIM 3HAYEHMEM CYMMbI, "TPaHuULbl" YMCNOBOIro
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AnanasoHa 6anta (4mcna .255).
Ecnn aTo npesbllleHne ecTb, To pnar C nogHuMaeTcs, 1 no dhakTy 3Toro, Aanee, ocyllecTsnseTcs
WHKpeMEHT (+1) cogepXMmoro crieayroLlero, no CTapLUMHCTBY, peructpa.
"C ppyroro 6oka": ecrnv Takom MHKPEMEHT MPOUCXOAMNT, TO 3TO O3HAYaAET TO, YTO OCYLLECTBIEH
nepeHoc B criefyowmin, No CTapWwmnHCTBY, paspsag TpexbanTHoro perucrpa
TimerH/TimerM/TimerL .
Mpn Hanu4mMm aTOro NnepeHoca, 3HavyeHne HGanta cnegyoLlero, No CTapLUMHCTBY, perncTpa
TimerM (H), cHa4yana yBenuyusaeTcs Ha 1, a 3aTeM, NONy4YMBLUMACA pe3ynbTaT, CyMMUPYeTCs C
cogepxxumbiMm pernctpa RegM(H).
Ecnn nocne cymmnpoBaHust, nepeHoca HeT (C=0), TO MHKpEMEHTa COLEMKMMOrO CreayroLero, no
CTapLUMHCTBY, perncTpa He NPoncxoauT (koMaHga UHKpeMeHTa obxoguTcs).
Mocne ncnonHeHnsa KoMaHg, CroXeHUs, UX pesynbTaTbl COXPaAHSAKOTCS BCE B TEX Xe perncrpax
Timer (c "NpmBA3KON" K COOTBETCTBYOLWNM pa3psagam L, M, H).
O6pawato Bawwe BHMMaHMe Ha TO, YTO MHKPEMEHTa CoOAepXXMMoro mnagiero 6anta (nepeHoca B
mMnagwun 6anT), Haxoaawerocsa B permctpe TimerL , HUKorga He NPOUCXOANT.
Mo Ton NpnymHe, YTO OH MNagLMA N NEPEHOCUTL B HEMO HEYero.
Takum obpas3om, B 4aHHOM crnydae, NepeHoc MOXeT MPOUCXOANTb TONbKO M3 MnagLero paspsaga L,
B cpefHui paspsa M n ns cpegHero paspsga M, B ctapwun paspag H.
Tak kak nepeHoC 13 camoro ctapLlero paspsaa OCyLeCcTBNASATb HeKyAa, TO MPorpaMmMUCT AOMKeH
paccunTaTtb KONMYECTBO pas3psiAoB MHOro6anTHOro perncrtpa Takmm obpasom, 4Tobbl MCKITHUNTL
nepenonHeHne pernctpa camoro crtapLlero paspsaga (Toro, B KOTOPOM COXpaHAeTcs pesyrbTaT
CYMMMPOBAHUS).
To ecTb, B 4acTu KacarLencs CyMMUPOBaHNS YMCen CaMoro ctapLlero paspsiaa, apumeTmyeckmin
pesynbTaT CyMMUPOBaHNA HE AOSMKEH NpesbiwaTth .255.
B npoTuBHOM cny4dae, nponsongeT "BbiXO4 Ha BTOPOM BUMTOK cyeTa" (HEBEPHbI pesynbtaT
CYMMUPOBAHUS).
Hanpumep, 3-Xx6anUTHbIN perncTp cMoxeT 6e30wmMboYHO 0TO6Pa3nTbL Ymcna

oT 0 oo 256x256x256-1=16777215.
Ecnn Hy>kHO 0TOGpa3nTb pesynbTaT CyMMUPOBaHUS GonbLlnin, Yem 16777215, TO Hy>KHO
opraHm3oBbiBaTh 4-6anTHbl pernctp (aobasutb permctpel RegHH 1 TimerHH ) n cooTBeTCTBEHHO,
nobaeuTb, B nognporpammy PLUS, KomaHabl, OpraHnayowme CyMMUpoBaHne CoaepXnmoro
peructpos RegHH u TimerHH , a Takke n nepeHoc u3 paspsgga H B paspag HH.
CHunsy ot ampekTmBbl end, Bbl Bugnte "apucmetmyeckne npumepbl CyMMUPOBaHUIA'.

Mpumep Ne 1: cnyyain oTCyTCTBUS NEPEHOCOB.

B aTtom cny4vae, cBA3n mexay 6antamm He paboTatoT (Tak Kak MePeHOCOB HET), N NPOCTO
ocyLecTBnsieTca nocnegoBartenbHble, NobanTHble CYMMUPOBaHUS, B Npeaenax napbl
OAHOMMEHHbIX banToB (L+L, M+M, H+H) pernctpos Reg u Timer, HaunHasa ¢ mnagwmnx 6antos
(RegL+TimerL =...).

PesynbTaTbl aHanu3oB coctosiHun 6utoB C 1 Z ByayT HyneBbIMU.

Mo aTon npuynHe, paboyas Todka nporpaMmmbl 6yaeT "06x04nTb CTOPOHON™ BCE KOMaHAbI
NHKPEMEHTOB.

Mpumep Ne 2: cnydyan Hann4na NnepeHocoB B pa3psagbl M 1 H, npy oTCyTCTBUX HYNEBOIO
pes3ynbTaTa onepawlui CyMMUPOBaHUS.

Mo6anTHOe cymMuMpoBaHMe HavymMHaeTca ¢ Mnaawmnx 6antos (L) pernctpoB Reg n Timer.

B pesynbTaTte 9TOro CyMMMpOBaHUS, NPONCXOAMUT “"BbIX0OA4" HA BTOPOE KOMbLO 8-BGUTHOro, NofHOro
umkna yncen (nepenonHenune), n onar C nogHnmaeTcs ("curHan" nepeHoca B crieqylowmi paspsa).
Mocne onpoca coctosHus dnara C, paboyvas Touka NnporpaMMbl YXOAUT B CLEHapUi "MHKPEMEHT
coep>xMmoro peructpa TimerM ", 4TO N eCTb NpakTUYECKoe OCyLLeCTBNEHNe nepeHoca.

Mocne aToro, NnponcxoguT cyMmupoBaHune 6antos cpegHux paspsgos (M) pernctpos Reg u Timer.
B pesynbTaTte 3T0ro CyMMMPOBaHUS, Takke NPOUCXOANT "BbIXOA" Ha BTOPOE KOMbLOo 8-6UTHOrO,
MOSIHOro LmKna ymcen (C y4eToM NpeaLlecTBYOLEro UHKpEMEHTa CoaepXXnmoro peructpa TimerM),
n donar C cHoBa nogHMMaeTcs.

Mocne aToro, pabo4vas Touka NporpamMMbl YXOAUT B CLEHapUA "MHKPEMEHT COAEPXKMMOro perncrtpa
TimerH", 4To Takke eCTb NpaKTUYeCcKoe OCyLLLEeCTBNEHUE NepeHoca.

Mocne aToro, NpoMcxoanT CyMmMupoBaHue 6antos ctapimnx paspsgos (H) pernctpos Reg u Timer.
B atom cny4ae, nepeHoca ObiTb HE LOMKHO (MOTUBALUMSA - CM. BbILLE).

Bcé. lMpouecc cymmmnpoBaHusi 3aBEpLLEH.
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Mocne aToro (a Takke u B gpyrux criyvasix) UCnosHAeTca Komanga goto YES |, n paboyad Touka
nporpammebl "nokmgaet” MM PLUS gnsa toro 4tobbl ganee "aenatb Kakme-HMOyab nonesHble gena“.
Ecnu npeanonoxuts, 4to MM PLUS BxoauT B coCTaB NporpamMmbl YacToToMepa-LmMgpoBoOn WKan.l,
TO nocne Bbixoga paboyen Toukm nporpammbl 13 MM PLUS, nponcxoant ee 6e3ycnoBHbIN Nepexos
B nognporpaMmmbl npeobpasoBaHns ABOUYHBIX YACEN B ABOUYHO-AECATUYHbIE, 3aTeMm, B [1I1
KOAMPOBaHWs, Nocrie 4Yero, pesynbTaT NepekogMpoBKU BbIBOAUTCA B NOPT, AN OTOOpaxeHus B
NNHeNKe 7-cerMeHTHbIX NHOUKaTOPOB.

Mpumep Ne 3: cnyyain HanU4Mga NepeHocoB B paspagbl M v H, npyn Hanu4uu HyneBsoro pesyrnbTaTa
onepaumm cymmmpoBaHus 6anToB (crnaraemble - He HyneBbIE).

Ero pasHuua ¢ npumepom Ne 2 3aknoyaeTcs B TOM, YTO NpU CYMMUPOBaHMK Yucen, "nexawmnx” B
"cpegHux" 6antax (M) peructpoB Reg u Timer, "BbIxo4" Ha BTOPOE KOJbLO 8-BUTHOro NosIHOro
LMKIa yncen npoucxoamT Ha YUCNO paBHOE HYMIo.

B aTom cny4vae, nogHumaeTcs donar HyneBoro pesynbTaTta Z, U NEPEHOC B CTapLumi paspsg (To
€CTb, MHKPEMEHT coep>XMMoro pernctpa TimerH) ocyliecTBnsgeTcda nocne onpoca CoOCTOAHUSA He
dnara C, a donara Z.

Cpasy Bo3HukaeT Bornpoc: "A KakoBa HagoOBHOCTb 3a4eNCTBOBaHUSA, ANd nepeHoca, nara
HyneBOro pesynbtarta Z, Bedb ka3anocb 6bl, MOXXHO 060MTUCH TONbKO hnarom C"'?

CyLiecTBYIOT Takoe MOHATUE, KaK "HanxygLwnin BapmaHT”, Ha KOTOpbIN Bcerga (a He TONbKO B 3TOM
cnyyae) Hy>KHO OpUEeHTUPOBATLCS.

B gaHHOM criyvae, OH BbIrNA4MT Tak: B perncTpe "nexut" umcno .255, a n3 bonee mnagwero
pas3psaa, ocyLLecTBeH NepeHoc.

B atom cny4ae, .255+1(nepeHoc)=256-256=.0 (BbIxog Ha camoe Havaro 2-ro "Butka").

To ecTb, 4OMKEH ObITb OCYLLECTBNEH NHKPEMEHT COAEPXKMMOrO CneayoLero, no CTapLUMHCTBY,
banTa.

[asawnTte pasbupatbcs.

[ns gaHHoOM nporpaMmmel, Npy cymmupoBaHumn paspsgos L (addwf TimerL,F ), donar C paboTaer,
Tak Kak npumeHseTcsa komanga (addwf ), Biusiowas Ha ero coctosiHne (CM. pacneyaTKy KoOmaHa).
Mo aTon npuymHe, nepeHoc B pa3psag M (npu ero Hanuumnn) dyget 6e30Wn604YHO OCYLLECTBIIEH.
A BOT npu opraHu3auum nepeHoca, us paspsga M, B paspsa H, B paccmatpmMBaeMoMm cry4vae,
aHanms coctosiHuA pnara C npocto 6ecnoneseH, Tak kak onar C He "pearmpyeT” Ha komaHay incf
(cMm. pacnevaTky KOMaHA).

To ecTb, Nnocrne uHkpemeHTa ymcna .255, dnar C kak 6bin1 ONyLWeHHbIM, Tak OH TakKMM U OCTaHeTCs.
CoOTBETCTBEHHO, MHKPEMEHTA COOEPXKMMOro pernctpa TimerH npousseneHo He GyaeT, YToO eCcTb
owmnbka CyMMMpPOBaHMS.

3HaunT HYXXHO "NcKaTb 3aMeHNTENb".

Ha uyncnoBow pesynbTaTt UCMOMHEHUA KOMaHAbl incf pearmpyeT Tonbko nar Z (CMm. pacneyaTky
KOMaHA), U COCTOsIHME 3TOoro dnara 06s13aTeNbHO HY>KHO ONPOCUTD.

CooTBeTCTBEHHO, NpY OpraHM3aunm nepeHoca, u3 paspsga M, B paspsa H, ana "Hentpanusauum
BblLLe0ob0o3HauYeHHoM 65KM", opraHM3oBaHa rpynna KoMaHg aHanvsa coctosiHuA ¢nara Z.

O6LWMI NPUHLMN: MPU HaJlu4yuu rnepeHoca, K cooep)xuMomMy peaucmpa credyrou,e2o, rno
cmapuwuHcmey pa3spsida, mem usu UHbIM criocobom, HYXXHO npubasumb eOUHUUY.

lMpu omcymcmeuu nepeHoca, eQuHuya He npubaensiemcs.

"Hanxygwmin BapuaHT" BbIrnaauT Tak (OAVH U3 NPUMEpOB):

150 255 255
0O 0 1
151 0 O

C cymmmnpoBaHunem mnagwmnx 6antos (L), HET HMKakMX npobnem:

.255+.01=.256=.00 nntoc nepeHoC (MHKPEMEeHT) B perucTp paspsga M.
lMocne vHKpemMeHTa coaepXUMoro peructpa paspsga M, pnar Z nogHumeTcs, nocrne yero
codepXxMmMmoe pernctpa paspsga H 6yoet ysenudeHo Ha eauHuuy: .150+.0+.1lnepeHoca=.151
OT10T cnocob opraHn3aumm NepeHoCcoB, BHYTPM MHOro6anTHOro perncTpa, u peanns3oBaH B
npegnaraemon Bawemy sHumaHuio MM PLUS.
MpenoctaBnsaeTcs npekpacHbIN NoBo A4S TPEHUPOBKM B COCTaBNeHNM BoK-cxembl
nognporpamMmmel, 1 g copeTyto Bam aTo caenats.
B panbHenwem, npowe 6yaeT "opueHTnpoBatbca”.
M PLUS aBnsieTca TMNMYHBIM 06pa3yomM nognporpamMMbl € 4OCTAaTOYHO "pas3BMToON” CUCTEMON
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BeTBNeHunin. KTo ee "ocunut”, TOT CyLLECTBEHHO "NMpoABUHETCA Briepea”.

Oty NI ("3aroToBkKy"), B fanbHenLWweM, MOXHO UCMONb30BaTb Npu pa3paboTke nporpamm, B
KOTOPbIX HY>XHO NPOM3BOAUTL CYMMMUPOBAHUSA YnCen.

C HenpuBbIYKM, anropuTm 3TON NOANPOrpamMmMbl MOXET NOKa3aTbCA 4OCTATOYHO CITOXHbIMWU, HO
ecnun pasobpaTbCs, TO HU4Yero 0cobo CroXHOro B HEM HET.

Hy>XHO NpOCTO HEKOTOPOE BPeMS "NOBapUTLCHA B 3TOM COKY".

MIMeHHO No aTon NpudnHe, a Takke Mo NpuyYnHe Toro, YTo CTaHAapTHaa NoAnporpaMmMa BblYMTaHUSA
CrnoXHee cTaHgapTHOM NognporpaMmbl CAIOXKEHWS, S MOKa He cyuTato uenecoobpasHbiM
npoun3soanTb "pasbopkn” ¢ NO4NPOrpPaMmMon BblYMTaHUS.

Mepepn "LWTYPMOM 3TOWN BEPLUMHbI", HY)KHO OCHOBaTEfNbHO pa3obpaTbCa C CYMMUPOBAHNEM, NMPUYEM,
pa3obpaTbca Tak, YTOObl HEACHBLIX BOMPOCOB He ObINo.

OT0 06YCNOBMEHO TEM, YTO BblYMTaHME ABNSETCA cneumdmnyeckon opmMor CyMMUPOBAHNA 1
NporpaMMmCT, XOpOLLO NpeAcTaBnawwmi cebe npouecc CyMMMpoBaHUS MHOrO6anTHbLIX ABONYHBIX
yncen, npu "pasbopkax” c BblMUTAHMEM, HE BCTPETUT 0CODbLIX TPYOHOCTEN.

Tak 4To, BCcemy cBoe Bpems. [lonaet Aerno n 4o Bbl4UTaHKUS.

Tenepb MOXHO pa3obpaTbCs € Napor 04eHb BOCTpeboBaHHLIX onepaunni, MMeLLnX
HenocpeaAcTBEHHOe OTHoLLeHne K donary C, HO cHavyana noasefeM NPoMeXXyTOYHbIN UTOT.

WNTtak, paboumne 4actn TeKCTOB "HenonHoueHHbIX" nporpamm addwfpc.asm , ¢_dc.asm , flag.asm (u
UM NOAO6HbIX), MOXHO "Bpe3aTb" B Kakyto-HMOYAb NPOCTEHbKYH, "MOMHOLEHHY" NporpamMmy 1 ot
AyLWK "NoroHATb BCe 3TO J0OpP0" B CUMYNATOPE, BbISICHMB NpY 3TOM BCE, YTO HYXXHO.
EcTtectBEHHO, 4YTO Npy 3TOM HEOBXOAUMO "CKOPPEKTMPOBATL LUANKy" NnporpamMmmbl U co3aaTtb
HeobxoanMmble yYCNoBus ans paboTbl 9TUX "BPe3ok”.

Jlydwe Bcero, cneyunanbHO Nog aTo Aeno, co3faaTtbh, Hanpumep, U3 nporpaMmmsel Multi.asm |,
nporpaMmmMy-3aroToBkKy, B "Llanke" KOTopow "onTom nponucatb” Hanbonee BocTpeboBaHHbIE
perncTpbl cneynanbHOro HasHadYeHus, onpeaeniTb MeCcTo COXpaHeHUst pe3ynbTaToB onepaumn u
NpUCBOUTL Ha3BaHus Hanbonee BocTpeboBaHHbLIM BUTaM PerncTpoB CrneunanbHOro HasHavYeHus.
Hanpumep, Cequ 0,DCequl,Zequ2,RPOequ5,GIEequ7 nT.a.

[axe ecnu 4acTb 13 3TOro UCMNosb30BaTbCS He ByaeT, TO HAYEro CTPaLLHOrO.

OTO He ABNSAETCS OLWMOKON.

MpyMmeYvaHue: ecrnv BOCnonb30BaTbCA COOTBETCTBYIOLLEN AUPEKTUBON, KOTOpas "onTom
nponucebiBaeT BCE, YTO LWeBeNUTCA”, MOXHO 06onTuck 6e3 atoro. Ota AnpekTnea KoMopTHa, HO
Ha MOW B3rnsg, 3dHavyanoHO BpedHa. Tak Kak pacxonaxunsaeT. 3TO BOBCE HE rOBOPUT O TOM, YTO ee
BOOOLLE He HYXXHO nNpuMeHATb. HyxHo. Ho nosaHee. Korga npovsongeT "BXuMBaHWe/BXUBNEHWE B
Lanky".

MTak, nocne Takon KOPPEKTUPOBKMK, HYXXHO TOSBKO "nponucaTs” NCMONb3yHLMeCs perncTpbl
obLero HazHa4yeHus, Nocne Yero MoXHO nepexoauTb K paboyen 4acTu NporpaMmmel.

B Hewn HyXHO co3aaTtb ycnosusa ansd paboTbl "Bpe3kn” (ECNm 3TO HYXKHO), NOCIe Yero ¢ Hel MOXHO
paboTtaTb (BbISCHATL MHTepecyowme Bac getann n/vnn BUOOU3MEHSATb NOA4 CBOM 3aQyMKK).

M B aTOM cnyyae, 1 BO MHOMMX APYrux crny4yasx, pedb naeT o "packpyTkax fIorm4yeckux Lenodek”,
HayuHas c nepsbIX ee "3BeHbeB" 1 Aarnee, no nopsaaky.

B xoge aTux "packpyToK", MOXXHO NOMNy4YnUTb Ka4yeCTBEHHblE OTBETbI Ha 6ONbLLUYO YacTb BONPOCOB,
CBsi3aHHble C paboTOoN kak COCTaBHbIX YacTeln NporpamMmebl, Tak U BCEW MPOrpaMmbl.

Kpome Toro, Takas paboTa pa3BMBaeT aHanUTU4eckme cnocobHOCTH, a No ceoer obyvatoLlen

3P PEKTUBHOCTM el BOOOLLE HET PaBHBbIX.

OTn "cTpawwnnkn" a9 pacckasbiBato Bam BoBce He gnst Toro 4tobbl Bel ucnyranmce obbema
npegcrosiwen padotel (ecnv ecTb "ynépToCcTh", TO 3TO HE MOMEXaA, a eCNnn ee HeT, To Toraa
BbIrogHee ncnyratbcs), a Ansi Toro 4Tobbl YE€THE 0603HaUNTL Hanbonee achpeKTBHoOE ee
HanpasneHue.

OT1a paboTa He ons neHTseB (MyCTb JaXe CaMblX O4apeHHbIX), TaK Kak, 0COBEHHO Ha NepBbIX
nopax, OHa cBsi3aHa C 4OCTaTOYHO BOMbLWMMK TpyAo3aTpaTaMm 1 NOBbILWEHHLIM KONTMYECTBOM
Heyaau.

A Kak xe nHave?

[eTn poxgaloTca B MyKax, HO U pagocTu UMEKTCS, Belb CAaMOCTOATENbHO COCTaBNeHHas
nporpamMmma - cBoeo0pasHhii "pebeHok".

Ouy4yyeHb goporown, NobuMbli U NPUHOCALLMIN MHOTO PagoCTMy.

"Pogamun" 3anmemMcs nosgHee, a noka npogornkum "Kypc mornogoro 6onua".
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Uuknunyecknn casur
Linknuyecknm casurom "pynat” ase komaHabl: RLF (unknuyeckunin cosur Bneso) u RRF
(UMKIIMYeCKn CABUT BMpaBo).
O6e 3T kKOMaHabl > GaNT-OPUEHTUPOBAHHbIE.
OTO O3Ha4aeT TO, YTO LUUKINYECKUA COBUI NPOUCXOAMUT BHYTpU BanTa.
MocmoTpuTe B pacneyaTtky Komang,.
B Hen, B cTpokax komaHa RLF n RRF, Bbl HangeTe 6r0K-CXeMy LIMKITMYECKOro CABUra BrieBo U
BMpaBo.
MexaHun3m caBura - KonbLeBON.
Crapwwui nnn mnagwui 6ut 6anta (B 3aBUCMMOCTM OT HanpasfeHnst caBura) kak obl "nsbimaetcs”
n "nepeHocutcs", Yyepes GUT pnara nepeHoca-zaéma C, Ha NPOTUBOMONOXHbIN "KOHew" GanTa.
B paHHom cniyyae, pabota dnara C cBogutcs k paboTe npocTtenwero, ogHobuTHoro (He nytante ¢
04HOGaNTHBIM) PErnCTpa, B KOTOPbIW, NOCIE UCMONTHEHNN KOMaHAbl LIMKIMYECKOro CABUra,
KonupyeTcsa 3Ha4YeHne cTapliero unu mnagwero 6uta (B 3aBUCMMOCTM OT HanpaBneHnsi CABMra)
GanTa perucTtpa, K koTopomy obpaiaetcs komaHga RLF unu RRF.
A MOXHO 1 "3anTn ¢ Apyroro koHua", kak 6bl BBes 6ut C B cocTaB permctpa, K KoTopomy
obpawaetca komanga RLF vnn RRF, ¢ npuceoeHnem emy "ctatyca” 6uta Ne 8.
B aTom cny4ae, peyb nget o coctaBHOM (KOMMMEKCHOM) 9-GMTHOM perucTpe, ¢ pa3gesibHbiM
oTobpaxeHnem 6anta (butbl ¢ NeNe O ... 7) n 6uta ¢ Ne 8, 3aMKHYTOM B KOrbLO 06paTHON CBA3MW.
Yuncnosoe 3HayeHne BanTa MOXHO MPOKOHTPONMPOBATbL, MPOCMOTPEB COOEPXKUMOE PErUCTPa, K
KoTopomy obpaliaetcsa komaHga RLF unm RRF, a coctosiHue 6uta ¢ Ne 8 MOXHO
NPOKOHTPONMPOBAaThL, NPOCMOTPEB coaepxkmumoe ¢nara C.
B 6onblunMHCTBE cny4aes, nepes Hadanom npouenypbl LMKNNMYeckoro casura, 6ut C HyXHO
cbpocuTb B HOJb.
Ecnu go Havana aTon npoueaypsbl, He NPUMEHSNUCE KOMaHAbl, BO3AencTByowme Ha conar C
(ADDWF, ADDLW, SUBWF, SUBLW), To 0 cbpoce c¢nara C MoxHO He 3aboTuTbCA: oH ByaeT
cOpOoLLEH MO yMON4YaHuio.
Ecnu 3T KomaHabl NPUMEHANNCH, TO HA MOMEHT Havyana npoueaypbl LMKINYECKOro casura, Hy>Ho
NMPOKOHTPONMPOBaTbL COCTOSAHNE BuTa dhnara C, n ecnv B HEM yCTaHOBIEHA 1, TO HY)XXHO COpOCUTb
out C B 0 komaHgom bcef Status,0 (C).
Ecnn neHb "3abueatb cebe ronoBy" BbIICHEHMEM COCTOSIHUSA 6GuTa C HAa MOMEHT Havarna onepawuum
LUMKNMYecKoro casura, To HEMNOCPEACTBEHHO nepes NpoBeeHNneM 3TON onepaLmmn, Hy>KHO NPOCTO
cbpocutb 6uT C B 0, 1 4ENO C KOHLOM.
[nsa Toro 4Tobbl NOHATL, KaK MPOUCXOAUT NpoLeaypa LMKIMYECKoro casura, OCTaTOYHO NPOBECTU
aHanoruo ¢ paboTon peBepCUBHOro, CABMIOBOrO perncTpa ¢ npegycrtaHoskom tuna ....AP.. .
XoTa MUKpocxeM 9-paspsigHbix pernctpos VP 1 HeT, HO, NpeanonoXum, YTO Takon pernctp
cyllecTByer.
Cenyac s Bam "obpucyto™" aHanor npoueaypbl LMKIIMYECKOro casura.
"3akonbLoBbIBAEM" PEMUCTP, COEANHASA BbIXOA 9-ro paspsga co cHeTHbIM BXO40M 1-ro paspsaga.
8-6UTHOE UcnonHUTeNbHOE YCTPONCTBO, Ha3oBeM ero A, NoAkn4Yaem K Belxogam ¢ 1-ro no 8-i, a
1-6uTHOE NcnonHMTENBbHOE YCTPOMCTBO, Ha3oBeM ero B, nogkntovaem K 9-My BbIxody perucrpa.
CHavana, Ha 8-Mu napannenbHbIX BXog4ax NpeaycTaHOBKU (Ha4ano Hymepauuu - oT MnagLero
paspsAa) BbICTaBASATCS YPOBHWU, COOTBETCTBYIOLLME YNCNY, KOTOPOE HY>XHO nNpeobpasoBaTh B
pesynbTaTe casura (CABUIoB), a Ha 9-M BxoAe npeayCcTaHOBKM BbicTaBnsiem 0.
3anucbiBaeM Bce 3TO B perucTp.
OTO COOTBETCTBYET 3anncu, B perucTp, Ymcna, KoTopoe HyXHoO npeobpasoBatb B pe3yrnbTate
NCNONHEHWS NpoLeaypbl LMKIIMYECKOro casura v npegsaputernbHomy cbpocy 6uta dnara C.
[anee, Ha Bxo4 ynpaBneHna peBepcoM, NogaeTcsd ypoBeHb, COOTBETCTBYIOLLNIA, HANpUMep, CABUTY
BNeBO.
OTO COOTBETCTBYET NPUMEHEHMIO KOMaHAbl RLF.
Ha TakToBbIV BXOA pernctpa nogaeTcs OQUH TakTOBbIN MMMYIbC.
OTO COOTBETCTBYET MCMONHEHUIO KOMaHabl RLF.
MpoucxoanT casur, npeaBapuTeNbHO 3anncaHHOM MHopMaLmn, B CTOPOHY CTapLUUX pas3psiaoB
(srieBo).
N3-3a Hanu4uusa "3akonbLoBkn”, OuT ¢ Ne 8 "3aHumaeT mecto" 6uta ¢ Ne 0, a 6uTt ¢ Ne 7 "3aHnmaeT
mecTo" 6uta ¢ Ne 8 (ocTanbHble coBUraloTCsi COOTBETCTBEHHO).
Ha ynpasnstowme BXxogbl UCNOMHUTESbHbIX YCTPponcTB A 1 B nogatotcsa ypoBHU, COBUHYTLIE HA
TaKT BIEBO.
Takux TakToBbIX UMNYIbCOB (komaHg RLF) MoxHO cdopmmnpoBaTh (MCNOMHUTBL) HECKONBKO, U
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COOTBETCTBEHHO, COAepXKUMOoe 9-paspsagHOro permctpa CaBUHETCS BNEBO Ha TaKoe e KONM4ecTBo
pa3psgo..

Ha 10-m caBure, B perncrpe yCTtaHOBUTCH UCXOOHOE YUCIIO.

A Tenepb nobnwxe k MNMAKam.

B ogHoM pernctpe obLero HasHa4YeHusi, MOXXHO O0TOBpa3nTb TONbKO 8 BUTOB 3TOro "BUPTYyanbHOro"
(ycnoBHO), 9-6uTHOro uMcna (HaymHasa ¢ mnaguwero), a 9-n (ctapmn) OUT HaxoguTcs Kak bbl "3a
Kynucamu",

A Tenepb gaBanTe nNpoaHanuampyem "MexaHuKy 3Toro AencTea” 1 Kakyro npakTU4eckyto Beirogy
MOXHO 13 3TOro U3Bneub.

"TMporoHnm" No NONHOMY LIMKNY COBUIOB BIEBO, Hanpumep, Yncno .09 (00001001).

00001001 C=0 9 HauanpHasT ycTaHOBKA.

00010010 C=0 9 x2= 18 x2

00100100 C=0 18 =x2=36 x4

01001000 C=0 36 =x2=72 x8

10010000 C=0 72 x2=144 x16

00100000 C=1 144 =x2=288-256= 32 Buxon Ha 2- 11" BMTOK' uLMKJa cuerTa.

01000001 C=0 32 x2+1{ nepenoc, mus 6ura C, B Mnajumii paspsin 6airal= 65
10000010 C=0 65 x2=130
00000 100 C=1 130 x2=260-256= 4. Brxop Ha 2- 1" BUTOK' ULMKIA cueTa.

00001001 C=0 4 x2+1{ nepenoc, mus 6ura C, B Mnagumii paspsy 6airal=9

MepBoe, 4TO BpocaeTcs B rnasa, 3T0 ABMXKEHNE eANHUL.

"TMpuBssaBWNCL" K HAM (MK K HYNSIM), MOXXHO peann3oBaTh, Hanpumep, YCTPoncTea Tuna beryLmx
orHen, 6eryLuen CTpokn nnu 4To-To nogoobHoe.

A Henb3sa nNu, NpY NOMOLLM LIMKIIMYECKMX COBUIOB, peanu3oBaTtb YTO-HMOyab "noconugHee"?

OuyeHb gaxe MOXHO.

Mocne aHannsa pe3ynbTaToB LMKNINYECKOro casura Bneso Yucna .09 (Mnm gpyrux ymcen), MoxHo
coenaTtb criegyiolue BbiBOAbI:

- Huknuyeckul cdeue enieeo, Ha 1 makm (No3nuunio), cesizaH ¢ onepayuel YMHOXeHUSs
"npedwecmeyrowje20" ("nexaiiero” B pernctpe 4o 3Toro capura) yucrsa Ha 2.

- Ecnu pe3ynbmam yMHO)XeHUs1 Ha 2 " ebiIxoO0um Ha e mopol eUmMoK' MOJ/IHO20 YuKra qyucersn
(6onee .255), mo ¢pnnae C nodHumaemcsi (NepeHoc).

- Ecnu e 6ume C Haxodumcs 1, mo pe3ynbsmam cnedyrou,e20 Yuknu4yeckKkoao cosueaa,
C y4YemoM YMHOJEHUS1 Ha 2, yeesiuyueaemcsi Ha 1.

B cnyyae ucnonb3oBaHua ogHO6anTHOro perncrpa, “3akonbLoBaHHOro", Yepes 6ut C, Ha camoro
cebs (pacCMOTPEHHLIN BbilLEe Ciyyain), nocnegoBaTelibHO UCMOMHSAS HECKONbKO KoMaHg RLF,
MOXHO YMHOXUTb UCXOOHOE YMCIOo Ha 2, 4, 8 ..., HO TOSbKO NPW YCIOBUWN OTCYTCTBUS NEPEHOCOB
(cM. NpMBeOEHHbIN Bbile NpuMep).

Hanpumep, nocne yMHOXeHust Ha 2 (04WH cABUWr) Yncen 4o .127 BKIIUYUTENBHO, B pErNCTpe
obLero HasHayeHus, K KoTopoMy obpallaeTcs komaHga RLF, 6ygeT "nexartb" Yncrno, TOYHO
oTobparkatoLiee pesynbTaT BbIMOSTHEHUS apuPMETUYECKON Onepaunumn yMHOXEHNUS Ha 2, a buT
dnara C Bcerga 6yget HynesbiM (CTapmi 6uT Ganta Bcerga 6yaeTt paBeH Hyro).

Mocne ymHOXeHMs Ha 2 yncen oT .128 go .255 BKIUNTENbHO, B perncTpe obLiero HasHa4vyeHus, K
KoTopomy obpallaetcsa komaHga RLF, 6ygeT "nexatb" ymcno, otobpaxarowee pesynbtar
BbIMOMHEHNS apuMeTUYEeCKOn onepaumm YMHOXEHUS Ha 2, HO TOMbKO C y4eToM "BbIXoda Ha
BTOpPOW BUTOK" LKA cyeTa, a out donara C yctaHoBuTcA B 1 (NepeHoc).

B atom cny4ae, Ans nonydYeHus ICTUHHOIO pesyrnbTata YMHOXeHUs Ha 2, HeobXxoaMMO K Yuchy,
"nexawemy" (nocne ncnonHeHus komaHabl RLF) B pernctpe obLiero HasHayeHus, K KOTOpoOMy
obpallaetca komanga RLF, npubaeutb ymcno .256.

Ho He BygeT ke nporpaMMuCT, MO XO4Y UCMNOMHEHMSA NporpamMMbl, "BPYYHYH" BHOCUTb MNONPaBKku B
pe3ynbTaTbl BblYMCNEeHUA. Hy)XHO caenaTh Tak, YTobbl OH 3TUM He 3aHumancs.

Bonpoc: "Kak"?

OTBET: HYXXHO HapacTUTb Pas3psaHOCTb, 3a4eNCTBOBAB OANH UMNN HECKOSTbKO AOMNONMHUTESbHbIX,
npeaBapuTenbHO (A0 Havana npoueaypbl CABUIOB) "0OHYNEHHbIX" PerMcTpoB 0bLLEero Ha3Ha4YeHus.
B atom cny4ae, ncxogHoe, oqHO6anTHOE YNCIIO MOXXHO YMHOXUTb Ha MHOXUTENb KPaTHbIN OBYM
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(1 coBur — x2, 2 casura — x4, 3 casura — x8 1 1.4.), NIpMYEM, 3Ta KpaTHOCTb MOXET ObITb
[0CTaTO4YHO 6OorbLION (3aBUCUT OT KONMYECTBa 3a4eMCTBOBAHHbIX PEMMCTPOB).

lNocne okoHYaHUA cOBUIroB, pe3ynbTaT KPaTHOrO YMHOXEHUS Ha 2 cuuTbiBaeTca u3 N-6antHoro
peructpa.

Takorn cnocob YMHOXeHMs1, XOTA U NPOCT, HO €CN NUCMNOMb30BaTb TOMBbKO €ro, TO €ero BO3MOXHOCTH
CUMNbHO OrpaHuyeHsbl, 4a U ¢ MHOXUTenem pasHbiM AByM B cTerneHn N (rge N — konnyecTso
cABuroB) "ocob0-To 1 He pa3BepHeLbes”.

[MoaToMy, Hy>XeH KOMMMEKCHbIA noaxoa,.

A Kak, Hanpumep, YMHOXWUTb Ha 7 nn Ha 10 n 1.4.7

B aToM cny4vae, ncnosb3yeTcsl HECKOMNbKO NocrneaoBaTenbHbIX YMHOXEHUA Ha 2 (COBUIOB BreBO), C
y4yeToM ocTaTKa.

[nsa 3Toro HyXHO COCTaBUTb pasnoXxeHne Ynucrna (MHOXUTEnNs).

ApumeTurka 9TOro pasnoxeHns npocras.

Hanpumep, npuemnemsle BapuaHTbl ansa 7. 7=2x2+1+1+1 nnu 7=2x2x2-1.

B nepsom cny4yae, nocpeacTBOM ABYX CABUIOB BfIEBO, MHOXMMOE YMHOXaeTcs Ha 4.

Hanee, k aToMy pesynbTaTy, 3 pasa, nocriefoBaTenbHO NpMbaBnNAeTCs MHOXMUMOE.

Bo BTOpOM cny4yae, nocpeCTBOM TpPeX CABUIOB BIIEBO, MHOXUMOE YMHOXaeTcs Ha 8.

[anee, 13 aToro pesynbTata, 04uH pa3 BblYMTAETCH MHOXUMOE.

Kakown BapuaHT BbibpaTbh?

Jlyywe BbIGpaTh BTOPOM BapuaHT, Tak Kak B 3TOM Criyyae, rpynna KomaHg yMHOXeHus dyaet
coepkaTb MeHbLLEee KONMYecTBO KOMaH, YeM B criydae UCnosib3oBaHUS NepBoOro BapuaHTa.
Mpn yMHOXEHUN Ha 10 MoryT ObITb Takne BapmaHTbl: 2x2x2+1+1, 2x2x2x2-1-1-1-1-1-1,
(2x2+1)+(2x2+1), 2x2+1+1+1+1+1+1 n T.4.

CambIiM onTMManbHbIM SIBRSieTca 1-M BapuaHT, Tak Kak ansa ero peanvsauun, Tpebyertca
HaMMeHbLLee KONMYeCTBO KOMaHA.

BoT ero-To, B kadecTBe Npumepa, gasante u peanudyem (npoctenwas MM yMmHOXeHUS).

®dann nporpaMmmMbl YMHOXeHUA Ha 10, ¢ hopmMann3oBaHHbIMM KOMMEHTapUsaAMU, Ha3biBaeTcs
RIf.asm (HaxoauTcs B nanke " Tekcmbl npo2pamMm").

OHa BbIrNAOUT Tak:

. * * * * * * *kkkkkkkkkkk * * * *kkkkkkkkkkk * * *
’

; NPMMEP MCIOJIE30OBAHUA &JIATA "C" B ONEPALIMM YMHOXEHMSI HA 10

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkhkkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkhkkkhkkkkkkkkkkkhkkk
1

. RIf.asm NomnporpaMmMa yMHOXeHMst 8- 6MTHEX umcesn Ha 10
;************************************************** kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

; Muoxmumoe: wumcna or .00 go .255, KOTOpHE BakKjIafgeBanTCsa B perucTtp RegL Ha MomeHT
; Hadvaja Hnommporpammsl nepeMHoxenust Ha 10.

; Muoxmrens: 10 (2*2*2+1+1).

; [lpousBeneHMe. peByJNBLTAT TPexX YMHOXEHMII Ha 2 M IOBYX CYyMMMPOBaHui. Ha MOMeHT

; okoHuaHmust [l ymMHoxenms:t Ha 10, sammucmBaercss B AByx6anTHmiz permctp ReglL/RegH

; ( mByx6anTHOE ABOMYHOE UYMCIIO).

* * * * * * *kkkkkkkkkkk * * * *kkkkkkkkkkkkhkhk * *

; " WANKA ITPOI'PAMMEL"

rkkkkkkkkkkkkkkkkkkhkkhhkkkhkkkkkkhkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkhkkkhkkkkkkkkkkkhkkk
1

RegL equ 0Ch ; PermcTp MHOXMMOTO.
; OH xe - permumcTp Muajwmero 6anra.
RegH equ OEh ; PermcTp crapmero 6aiiTa.
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W equ 0 , PesynepTaT HanpaBUTE B aKKYMYJISTOP.
F equ 1 ; PesynpTaT HampaBuUTB B PETrMCTP.

C equ 0 ; Bur ¢sara mepeHoca- B3aéma.
L e e e e e
; o - - - - - - - - -/
org 0 ; HauaTe BRHIOJIHEHME NPOI'PaMMEI
goto START ; ¢ nomnporpammu START.
skkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk *kkkkkkkkkkkkkkkkkkkkkkkkkkkkk
’
shkkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhhhhhhkhhkhkkkkkkkkkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
;
; PABOYASA YACTH NPOT'PAMMEI
skkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
’
START

Ha MoMeHT Hauana [II yMHOxeHus:, B permcTp RegL gmomxzHo 6mHTBE BammMcaHo ORHOBaNTHOE
mBomuHOe umcio ( MHOXMMOe), KOTopoe HyxHO yMHOxuTb Ha 10 ( MHOXMTens).
3BHaueHNsT NPOMBBEAEHMII OTpaxawTcs: B AByx6aniTHOM permcrpe ReglL/RegH.

; NomroToBUTEJILHEIE onepauun.

bcf Status,C ; Ycramoeka B0 6ura M0 permcrpa Status.

movf ReglL,W ; KommpomBaume cogmepxmmMoro permcrpa ReglL
; B peructp W.

clrf RegH ; Cépoc BO comepxumoro permcrpa RegH.

; TpM IOCJIEeROBATEeJNBLHHX yMHOXeHMst Ha 2 ( yMHOXeHMe Ha 3).

rif RegL,F ; LMKIMYECKMM CHBUI' BJIEBO COREPXMMOIO
; perucrpa RegL ¢ coxparenmeMm pesynbTaTa
; B HEM Xe.
btfsc Status,C ; Ompoc cocrosiumst 6ura dmara C.
rif RegH,F : Ecom C=1, TO UMKIMYECKU} COBUT' BIJIEBO
; comepxuMoro permcrpa RegH C nepenocoM B ero
; minagumii paspsnl wms 6ura dmara C, c
; coxpaHeHueM pesyinbrara B HeM xe ( B RegH).

rlf ReglL,F ; Ecyim C=0( a Taxxe nocie MCHOJHEHMS
; NpenuecTBYWel KOMaHMH), TO UMKINYECKNUN
; COBUI' BIEBO copepxmmoro permcrpa RegL c
; COXpPaHEeHMEM peSsynbTaTa B HEM Xe.
btfsc Status,C ; Ompoc cocTosiHmsi 6ura dnara C.
rif RegH,F ;. Ecom C=1, TO UMKIMYECKUI COBUT' BJIEBO
; comepxumoro permucrpa RegH c nepenocoM B ero
; minagumii paspsal wms 6ura dpmara C, c
; coxpaHeHueM pesyinbrara B HeM xe ( B RegH).

rif RegL,F ; Ecyim C=0( a Taxxe nocie MCHOJHEHMS
: npeAmecTByOLel KOMaHIH), TO LMKINYECKUIA
; CcOBUI' BIEBO copepxmmoro permcrpa ReglL, c
; COXpPaHEeHMEM peSsynbTaTa B HEM Xe.
btfsc Status,C ; Ompoc cocTosiHmsi 6ura dnara C.
rif RegH,F ;. Ecom C=1, TO UMKIMYECKUI COBUT' BJIEBO
: cogmepxuMoro permcrpa RegH ¢ nepenocoM B ero
; minagumii paspsnl wms 6ura dmara C, c
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; coxpaHeHueM pesynbTara B HeM xe ( B RegH).

; Eciu C=0( a Taxxe nocjie MCHOJHEHUS

; NpenuecTBYKWE KOMAHAH), TO HporpaMMa

; ucnonusiercs: nainee ( nepexon XK CyMMMPOBAaHMUSIM)

12

IIOCJIeNOBATEJNIBHEX CYMMMPOBAaHMsI COXPaHEHHOI'O B per'nc'rpeW MHOXMMOI'O, K

, pesynpTarTy YyMHOXEHMsI MHOXMMOI'O Ha 8.

addwf RegL,F ; CnoxmTe comepxmuMoe permcTpoB RegL mW c
; coxpaHeHMeM pesynbTaTa B permucTpe ReglL.

btfsc Status,C ; Ompoc cocrosiumst 6ura dmara C.

incf RegH,F ; Ecim 6umr C=1, TO MHKPEMEHT COOEePXMMOTIO

; perucrpa RegH c¢ coxpanenmem pesynsTaTa
; B HEM Xe.
addwf RegL,F ; Ecyim 6ur C=0( a Taxxe nocje MCIOJHEHMUS
; npeamecTByOLel KOMaHIE), TO CJIOXATH
; comepxmumoe perucTpoB RegL mW, c
; coxpaHeHMueM pesyibTara B permctpe Regl.
btfsc Status,C ; Ompoc cocrosiumsi 6ura dnara C
incf RegH,F ; Ecym 6ur C=1, TO MHKPEMEHT COREPXMMOT'O
; perucrpa RegH, ¢ coxpanenmem pesyneTaTa
; B HEeM Xe.

........................ ; Ecom 6ur C=0( a Takxe mocje MCHOOJNHEHUS
........................ ; IpeAmecTByKIe) KOMaHIE), TO HNporpaMMa
; MCIIOJIHSIETCSI paJjiee.

shkkkkkkkkkkkkkkkkkkkkhkhkhkhhhhhhhhhhhrkkrkkkkkkkkrkk kkkkkhkkhhkkhhhkhkhkhkkkkkkkkkkkkkk
’

end ; Komen nporpammsl

IpuMmeuanme. B KOHue Il yMHOXEeHMsI, BMECTO CLEeHapusi NporpaMMa MCIOJHSETCs palee'’,
MOXHO MCIOJIBOBATE CLEHAPUM YCJIOBHOTO MIM 6eB3yCJIOBHOT'O Mepexofa B INOAIPOIPaMMy,

HaXOOsIyICsI B Jio6oM '

MecTe" TekcTa pabouel YacTM MNPOT'PaMME.

B sTOoM cinydae, IIOCJIeé KOMaHIOH IIOCJIenHero MHKPpEeMeHTa, OOJIXHAa GHTE MCIIOJIHEHA KOMaHga

call

uny JOi0 cooTBeTCTBEHHO.

®dann nporpaMmmMbl YMHOXeHUSA Ha 10, ¢ HechopmannsoBaHHLIMU KOMMEHTaPUSMM,
Ha3biBaeTcA RIf_1.asm (HaxoauTcsa B nanke " Tekcmbi npozpamm").

OHa BbIrMsanT Tak:

rkkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkkkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

IPUMEP MCIOJIb3OBAHUS &JIATA "C" B OINEPAIMM YMHOXEHMS HA 10

skkkkkkkkkhkkhkhkhkkhkhhhhhhhhhhhhhhhhhhhhhhrhhhrhhhrihrk kkkkkkkkkkhkkhhhhhhhhhhhhhhhhrk
;
. RIf 1l.asm [ognporpaMMa YMHOXeHWMsI 8- 6MTHEX umcen Ha 10

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkhkkkhkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkhkkkkkkkkkkkkkk
1

; IoATOTOBMUTENIBHEE Olepaluu.

bcf Status,C ; NpemBapurencHili cb6poc ¢dmara C.

movf RegL,W ; Konmpomaume copepxmMoro permcTpa ReglL
; B perucTtp W.

clrf RegH ; [penBapuTenbHENI CB6POC COREPXMMOTO

; perucTpa RegH.

; TpM IOCJIEeROBATEeNBLHEX yMHOXeHMst Ha 2 ( yMHOXeHMe Ha 3).

rif ReglL,F . YMHOXeHMe Ha 2 uMcia, BaIMCcaHHOTO B
: peructpe Regl, ¢ coxpamenmem pesynbTaTa
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; B HEM Xe.
btfsc Status,C ; @&ynar C HNOOHAT MM OIyWeH ?
rif RegH,F ; EcClIM HOOHSIT, TO LMKIMYECKUN CIOBUI BJIEBO
; cogmepxumoro permcrpa RegH ¢ nepenocoM B ero
; minagumii paspssgl ms 6ura dmara C, c
; coxpaHeHueM pesyinbrara B HeM xe ( B RegH).

rif RegL,F ; Ecyu onymeH ( a Takxe NOCJe MCIOJHEHUS
; npeamecTByKLEe KOMaHIE), TO YMHOXEHME Ha 2
; uMcya, BanmMcaHHoro B permuctpe ReglL, c
: COXpPaHEeHMEM peSsynbTaTa B HEM Xe.
btfsc Status,C ; @&yjar C HNOOHAT WMIM OIyWeH ?
rif RegH,F ;. EcCaM MHOOHSIT, TO LMKIMYECKUN CIOBUT BJIEBO
; copepxumoro permcrpa RegH, c¢ nepenocomM B
; ero mimamumii paspsal wms 6ura dmara C, c
; coxpaHeHueM pesyinbrara B HeM xe ( B RegH).

rif RegL,F ; Ecyu onymeH ( a Takxe NOCJe MCIOJHEHUS
: npeamecTByKLEd KOMaHIE), TO YMHOXEHME Ha 2
; uMcia, BanmMcaHHoro B permuctpe ReglL, c
: COXpPaHEeHMVEM peSsynbTaTa B HEM Xe.
btfsc Status,C ; &yjar C HNOOHAT MM OIyWeH ?
rif RegH,F ;. EcCiIM HNOOHSIT, TO LMKIMYECKUN CIOBUT BJIEBO
: copepxumoro permcrpa RegH, c¢ nepenocomM B
; ero mnajumyi paspsigml wus 6mra dpmara C, c
; coxpaHeHueM pesyinbrara B HeM xe ( B RegH).
; Ecnu onymeH ( a Takxe NOCJE WMCHIOJHEHMS
; npeamecTByOLed KOMaHIE), TO IporpaMMa
: ucnonusiercsi panee ( mepexon K CyMMMPOBAHMSIM)

,2 IIOCJIeNOBATEeJNIBHEX CYMMMPOBAaHMsI COXPaHEHHOTI'O B per'nc'rpeW MHOXMMOI'O K
, pesynmpTarTy YyMHOXEHMsI MHOXMMOI'O Ha 8.

addwf RegL,F ; CIOXMTE peByJbTaT YMHOXEHMS Ha 8 M MHOXMMOe
i ( coxpaHeHHoe B permcrpe W), c coxpaHeHueM
; pesynbTaTra B permcrpe RegL.

btfsc Status,C . @&ynar C MNOOHAT MM OIyWeH?

incf RegH,F ; Ecyu pnar C HOOHAT, TO MHKPEMEHT

; copmepxumoro permucrpa RegH, ¢ coxpauenmuem
; pesynbTaTa B HEM Xe.
addwf RegL,F ; Ecim pnar C onymeHx ( a Takxe mociue
; WUCIOJIHEHNs NPenuecTBYWel KOMaHOE), TO
; CIIOXUTE PesyJbTaT IpeflleCTBYOIEro
; CYMMMPOBAHMSI M MHOXMMOE, C COXPaHeHMUeM
; pesyneTaTa B permcrpe RegL.
btfsc Status,C ; ®nar C HOQDHAT MU ONyWEH?
incf RegH,F ; Ecyu pnar C HOOHAT, TO MHKPEMEHT
; copmepxmuMoro permucrpa RegH, ¢ coxpaunenmem
; pesynbTaTa B HEM Xe.

........................ ; Ecnu dpnar C onymen ( a Takxe mnocie
........................ ; MCIHOJIHEHNSI NPeIUeCTBYKIEe KOMAaHMH), TO
; nporpaMMa MCIOJIHSIETCSI palee.

rkkkkkkkkkkkkkkkkkkhkkkhkkkhkhkkkkkkhkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk
1

end ; Komen nporpammsr.

B cBoe Bpems, korga s pa3dupancs ¢ YMHOXEHUEM, MHE HY>XHO Obifio BbiOpaTh: UK HanuTK
rotosyto I yMHOXeHWs, unu coctaBuTb ee caMmoMy.

A Bbibpan nocnegHee. Tak "poannock cue TBOpeEHUe".

W peno pgaxe He B TOM, 4TO Hanbonee BEPOSATHbIM pesyrnbTaToM nogobHoro poga paboThbl
aBnsaeTcs "n3obpeTeHne koneca”, a B TOM YTO NOCIe Hee, HacTynaeT CunbHenwee
"npoceeTneHne", u npuobpeTaeTcs LIEHHbIN ONbIT.

B KOHeYHOM uTOre, Takon "BbeasIMBbLIN" 1 JOCTAaTOYHO TPYAOEMKUI (Ha NepBbIX Nopax) CTUIb
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"pa3bopok C HEMOHATHOCTSAIMU", OKa3blBaeTCs ropasao ahekTnBHee, YeM AOCTAaTOYHO "MYTHbIN K

OrpaHVYeHHbIN" CTUNb PaboTbl, CBA3AHHbLIN C MONUCKOM YEro-To roTOBOrO.

Mpn 3TOM, YacTeHbKO, MPOrpaMMUCT He BAAeTCA B AeTanu Toro, YTO OH HaxoaumT.

Mo aTon npuymHe, Benvka BepPOATHOCTb BO3HUKHOBEHUS 3aTPYOHUTESbHBIX CUTYaLUIA.

BnnoTb oo "Tynukos".

Ha mon B3rnsa, KputepmeM yCcneLwHOCTU ABASETCA YTO-TO TMna 3Toro: "3ayem uckatb roToBylo,

HY>KHYIO nporpammy/nognporpammy? MNpotue, ObicTpee n kayeCcTBEHHEE COCTaBUTbL €€ camomy.”

NTtak, npeanonoxmnm, 4To Hy>KHO COCTaBUTb NOANPOrpaMmy YMHOXEHUS.

Hanbonee cnoxHbIn "y4acTok y>ke npongeH".

MpocTenwmnin NPUHLNN YMHOXEHUS CCOOPMYNNPOBaH.

Hy n B yem geno? Kak roBopuTtcs, "Bnepeq u ¢ necHen'!

KoHcTpynpyem nognporpaMmmMy YyMHOXe€HUSi OQHOGaNTHOro ABOUYHOro Yucna Ha 10.

Onpepgensemca ¢ pernctpamm obLLero HaHadYeHus.

Tak Kak MHOXUMOE SBNISIeTCS YNCroM, oTobparkaeMbiM ogHum 6antom (.00 ... .255), To Takoe

MHOXUMOE MOXeT BbITb 3anMcaHo B OAMH perncTp obLLero HasHayeHus.

Tak kak MHOXXMMOE MOXET NPUHATL Ntoboe 3HaveHne u3 ananasoHa yucen ot .00 go .255, ToB

pesynbTaTe UUKNNYEeCKUX CABUIOB, MOXeT NponcxoauTb cobbiTMe nepeHoca.

Takum 0bpa3om, MakcMMarbHOE 3Ha4YeHne NPoM3BEAEHNSI HE MOXET NPEBLICUTL YMcna
255x10=.2550

To ecTb, 4ns oTo6pakeHmsa Takoro YmMcna, OAHOro perncTpa obLero HasHa4YeHUs masno u

Heob6XxoaUMO Ha3HauYNUTb eLle OAMH perncTp obLLero HasHayYeHus.

N B camom gene, AByx6anTHbIN pernctp cnocobeH otobpasnTb uncno ot 0 o

256x256=65536-1=.65535, 1 yncno .2550 nonagaeT B 3TOT YNCNOBOW AMAMNA30H.

Tak kak permctpoB 00Lero HasHa4YeHusa CTano 2, TO HY>XHO ONpeaennTbLCA C NOPSIAKOM

CTapLUMHCTBA.

Moa mnagwwuin 6ant npomsseneHnst (OH xe - 6anT MHOXMMOrO0), "NponuncbiIBaem" pernctp odLero

Ha3HayeHusa ¢ Ha3BaHueMm, Hanpumep, RegL.

B aTom GanTe 6ygeT ocywecTBNATLCA LMKNNYECKUA COBUT BIIEBO, U OH e ByaeT mnaawmm 6antom

npounssegeHus.

Mopg ctapwwuii 6anT NnponsseaeHns, "nponuceiBaeM” pernctp obLiero HaHayeHnsi ¢ Ha3BaHMeM,

Hanpumep, RegH.

B atoT 6anT, B X04€e nocriegoBaTenbHbIX NpoLeayp YMHOXeHUs Ha 2, ByayT ocyLwecTBNATLCS

nepeHoChl.

Tenepb HY>KHO onNpefenuTbCcs C HavanbHbLIMU YCITOBUSIMMU.

[nsa 3Toro Hy)kHO OTBETUTL Ha Bonpoc: "Kakune yncna gomkHbl ObITh 3anvcaHbl B pernctpbl Regl,

RegH u B 6ut donara C Ha MOMEHT Hayana MUCMoSIHEHNS NePBOro, LMKNn4eckoro casmra?"

OtBeT: B pernctp RegL 6yaeT 3anncbiBaTbCS YNCNO MHOXUMOTO.

BanTt pernctpa RegH HyxHo cbpocutb B O (clrf RegH ).

B npoTrMBHOM criyyae, 3TO paBHOCUITbHO Hanuymio NePeHOCoB, KOTOPbIX He BbINo, YTo

Henpuemnemo (yBenuyeHHoe, Mo CPaBHEHUIO C UCTUHHBLIM, 3HaYeHWe NPOU3BeaEeHNS).

But pnara C HyxxHO cbpocuTb B 0 (bcf Status,C ).

B npoTuBHOM criyyae, pesynbTaT yMHOXeHUSA ByaeT He BepeH.

[MocMoTpuTE B TEKCT Nporpammei.

B "noarotoBuTenbHbIX onepauunax”, Bel yBuaute obe aTnux komaHabl.

B "wanke" nporpammel, Bbl yBuanTe, 4to pernctpbl Regl, RegH, a Takke n pernctp Status,

"BBEAEHbI B aKcnnyaTtaumo” ("nponmcaxol”).

Mcxoos ns cpopmynmnpoBaHHbIX Beile ycnosui, M1 yMHOXeHUS JoMmKHa coaepaTb He TOMbKO

rpynnbl KOMaHg, YMHOXEHUS Ha 2, HO 1 Fpynnbl KOMaH4 CYMMUPOBaHUS, Npu4emM, ogHUM U3

cnaraemMblx 06a3aTenbHO AOMKHO BbITb MHOXUMOE, 1 onepaumnn CRoXeHUs LOMKHbl UCNONHATLCA

nocre 3aBepLleHns onepaunm yMHOXeEHNS Ha 8 (3-x onepauum YMHOXEHUS Ha 2).

CnepoBaternbHO, B "NMOArOTOBUTESNbHbBIX Onepauunsax” Hy)KHO COXpaHUTb MHOXMMOE B KAKOM-TO

peructpe.

Moa aT0 Aeno, MOXHO "nponucaTb” eLle OAuH (TPETUI) perncTp obLero HasHa4YeHNs, a MOXHO U

CKOnupoBaTb MHOXMMOE B permuctp W, Tak Kak oH, Mpy UCNOSNTHEHUU Npoueayp YMHOXEHUS Ha 2, He

3agencTeyeTcs.

MoaTomy, Heo6X0ANMOCTH B YBENUYEHUM KONUYECTBA 3a4e/CTBOBAHHbLIX PEMMCTPOB 0bLLEero

Ha3Ha4vyeHus, HeT.

BrnonHe moxHo o6onTUCh 1 ABYMS.

CnepoBaternbHO, C Lenblo AarnbHeNLWero NCnonb3oBaHUA MHOXUMOrO B rpynnax KoMaHzg,
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CYMMMPOBaHMs, B "NoAroToBUTENbHbLIX onepaunax”, ¢ noMoLbio komaHgbl movf Regl,W , HyXHO
COXpaHUTb MHOXKMMOE B peructpe W.

WTak, rpyrnna komaHa "noAroToBUTENbHLIX onepauyun” cdhopMmnpoBaHa.

Mopsook nx pacnosnioXXeHusi, B aTOW rpynne, He UMeeT 3HaYeHus.

MoxHo "nepeTacoBaTb UX, Kak kapTbl". ATO HE OTpa3nTCcsa Ha pesynbTate paboTbl NO4MNPOrpaMmbl,
TaK Kak Bce 3 KoMaHAbl "pa3Bsa3aHbl’ OTHOCUTENbLHO ApYr Apyra.

Tenepb MOXHO 3aHATLCA "KOHCTPYUMPOBAHUEM" TPYMNMbl KOMAH YMHOXEHUSA Ha 2.

BosHukaeT Bonpoc: "Kakme UMeHHO KOMaHAbl OOSMKHbI BXOAUTL B rPynny KOMaH4 YMHOXEHUS Ha 2 1
B KaKoM rnopsake, B npegeriax aTour rpynrbl, OHW OOMKHbI pacnonaratbca?"

Mcxoas ns ckazaHHOro paHee, OAHO3HaYHbIM SIBNAETCS TO, YTO NepPBOWN OOMKHA crieoBaTtb
KomaHga umknndeckoro casura sneso rlf ReglL,F , a BTopoi, komaHga onpoca 6uta dnara C
(btfsc Status,C ), a Takke 1 TO, YTO NEPeHOC, B Criydae ero Hanu4uus, AoMKeH OCYyLLLECTBNATLCA B
Mnagwunin paspsg ctapwero 6anta (B permctp RegH).

Yto panbwe? Kaknum o6pa3om AOMKHO NPONCXOAMTb "B3anMoaencTBme"” MnagLlero n crapLiero
6ainToB nNpu nepeHocax?

Ha momMeHT Hayana nepBoro LMKNM4ecKoro casura Bneeo, B peructpe RegH ycrtaHosneH 0, 1 B
JanbHenLweM, OT NepeHoca K nepeHocy, 3HavyeHns yncen, "nexawmx" B pernctpe RegH, 4OMmKHbI
TOMbKO YBENMYMBaTLCS.

Bonipoc: "o kakoMy 3akoHy?"

MoryT 6bITb cnegytowine BapuaHTbl: CyMMUPOBaHNE, MHKPEMEHT, LIMKMMYECKNIA COBUI BNEBO.
CyMmMmupoBaHue oTrnagaeT, TaK Kak B 3TOM cryvae, 3agada, B KOHeYHOM UTore, CBOAUTCS K
"MpmnBA3Ke" K HECKONbKUM 3HAYEHUSAM KOHCTaHT, NPakTUYECKN peanim3oBaTb KOTOPYHO OYEHb
3aTpygHUTESbHO.

UHKpeMeHT, Ha nepBbIv B3rnag, ANa onepauun CymMUpoBaHUs, NpuemMrnem, Ho B 3TOM criyyae,
pe3ynbTaT YMHOXeHUs bygeT oTnnyaTbCa OT UCTUHHOIO.

YT106bI NPOBEPUTL MPaBUNBHOCTL 3TOMO BbICKa3blBaHUS, JaBaWTE HEMHOIO "NMOroHSeM Hymnu C
eouHuuammn Ha Gymare”.

YMHOXUM, Hanpumep, ymcno .194 (11000010) Ha 8 (2x2x2), npUMEHMB, N5l MEPEHOCOB B CTapLUUN
6anT, KOMaHAbl UHKPEMEHTA.

194 00000000 11000010
388 00000001 10000100

,  MHOXMMOe, B 6urTe C- HOIB.

; B 6ur C" npmuna"l wus crapmero 6mra Miaajwero 6anra,
cllefoBaTeNBHO, MHKPEMEeHT cTapumero 6anra.

521 00000010 00001001 ; wms 6mra C" ymna"l =B Muaagumi 6urT Maaguero 6anra,
B 6ur C" npmuna"l wus crapmero 6ura Miuagwero 6anTa,
clefoBaTeNILHO, MHKPEMEHT cTapumero 6amnra.

; us 6ura C" ymna"l B Mmunammiz 6ur Miuammero 6aiTa,
B 6ur C" npumwen"(0 wus crapmero 6mra Mirammero 6anTa,
cllefoBaTeNBHO, WMHKPEMeHTa cTapmero 6aiTa HeT.

531 00000010 00010011

B npeane, gomkeH nonyuntbes pesynbTat 194x8=.1552, a nony4ynnocs .531.

BbiBOA: Npu opraHmnsauum yMHOXEHUA NocpeacTBOM NocnefoBaTerbHbIX, "MHOroCTyneH4aTbix"
npoueayp YMHOXEHUS Ha 2, onepauun MHKpeMeHTa, Ang opraHn3aumm NnepeHoCcoB B cTapLunn 6anr,
NPUMEHATL HENb34.

MpoaHanuanposas pesynbTtaT (HyxHO .1552, a nony4mnock .531), MOXXHO NPUNTK K BbIBOAY, YTO
npy opMMUPOBaAHUN HECKOSTbKNX NEPEHOCOB, HapallMBaHue 3HavyeHun Yncer, GopMmnpyemMblix B
pernctpe RegH, [OMKHO NpoMcxoanTb 3Ha4YMTENbHO 60NBbLWMMK "TeMnamun', YeM B criyvae
NPUMEHEHNA onepauuin NHKpPeMeHTa.

Mcxoas ns aToro, Ha "ponb nanoyku - Belpyyarnoyku npeteHayeT" Bce Ta e onepauus
LMKITMYECKOro cABura BrieBo, TOSbKO MpUMeHAemMas no OTHOLLEHUIO K COAEPXUMOMY cTapLuero
banTta.

N B camom gene, oHa aKkBMBarneHTHa onepaunm yMHOXEHUst Ha 2, 4To obecneunBaeT 6onee
BbICOKME "TeMrbl NpMpocTa’”, YemM Npu NPUMEHeHUU onepaumm NHKPEMEHTA.

Takum obpasom u "pogunack” rpynna KoMaHg YMHOXEHUSI Ha 2, KOTOPbIe MOXHO nocnegoBaTesibHO
("uenoukon™) coeanHATb Mexay coboMn.

[MocMoTpuTE B TEKCT NporpamMMmbl.

Bbl BguTe "Luenoyky” n3 Tpex rpynn KoMaHg YMHOXEHUs Ha 2 (YMHOXeHue Ha 8).

MoxeT Bo3HMKHYTb Bonpoc: "Kak gBa 6avita genat mexagy cobon oanH 6ut donara C, Beab oHM oba
paboTatoT ¢ HUM?"

A Tak n paboTatoT - no ovepeau.
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YtoObl 370 BbINO HArNAQHO, AaBanlTe YMHOXMM Ha 8 Bce TO Xe ymcno .194 (11000010), Tonbko ¢
ncnonb30BaHNEM, AN NePeHOCOB B cTapLumii 6anT, He komaHabl INCF, a komaHabl RLF.

194 00000000 11000010 ; w™MHOXMMOe, B 6uTe C- HOJb.
388 00000001 10000100 ; coeur B Munammem 6anre. 0 wns 6ura C" yxommr' B
MIamumM 6mMT MIammero 6arTa, CcOBMUITasi BCe OUTH BJIEBO,
1 crapmero 6ura Miuagwero 6anTa " npuxomamur' B 6uT C.

coBur B cTapuweM 6Bamnre.l wus 6ura C" yxomur' B
MiIapgumizi 6uT crapmero 6aiTa, CABUIasE BCe OMTH BJEBO,

0 crapmwero 6mura crapmwero 6aitra ' npuxoaur' B 6mMT C.
776 00000011 00001000 ; cmeur B Miaammem 6Bamre. 0 wus 6ura C" yxommr' B
MIamumM 6mMT MiIammero 6arTa, cOBMUITasi BCe OUTH BJIEBO,
1 crapmero 6ura Miuagwero 6arTa " npuxoamur' B 6uT C.

coeur B crapuweM Baitre: 1l wus 6ura C" yxomur' B
MiIapgumizi 6uT crapmero 6aiTa, COBUIasE BCe OMTH BJIEBO,

0 crapmero 6ura cTapwero 6arnTa " npuxomaur' B 6uT C.
1552 00000110 00010000 ;. coBur B MuapmeM BanTe. 0 wus 6mra C" yxomur' B
MIamumM 6mMT MIammero 6arTa, cOBMUITasi BCe OUTH BJIEBO,
0 crapmwero 6mura Miuazwero 6aitra ' npuxoaur' B 6MT C.

coeur B crapuweM 6aitre: 0 wus 6ura C" yxomur' B
MIamgumii 6MT crapmero 6aiTa, COBUTas BCe OMUTH BJIEEO,
0 crapmero 6ura cTapwero 6anTa " npuxomamur' B 6uT C.

BbiBOA: nony4YeH BepHbIM pe3ynbTaT YMHOXeHUs ynucna .194 Ha .8, paBHbIN .1552.

Ecnu ananuanpoBaTtb n3MeHeHus1, npoucxogswme ¢ 16-6utHeiM yncriom (2 6arita B KOMMnekce), To
B €ro npegenax, NpoMCcXoasT BCe Te Xe LUMKINYeCcKMe caBurn BneBo, YTo CBUAETENbCTBYET O TOM,
4YTO NMOCPEACTBOM "Lienoykun” rpynn KoOMaHg YMHOXEHMWS Ha 2, yaanoch "npuBssatb” Mnagwmm 6ant
K cTapwemy Takum o6pa3oM, YTO KOHEYHbIN pe3ynbTaT YMHOXEHUS1 B TOMHOCTK ByaeT paBeH 2 B
ctenenn N (rae N - ynucro rpynn KoMaHg YMHOXEHUS Ha 2).

MpoLue roeops, ecnv npeactasnTb cebe Hekn "dapbep"” mexay ctapumm 6utom mnagwero 6anTa
n mnagwmm 6utom ctapluero 6anta, NPENSTCTBYIOLWMIA NOMYYEHNIO UCTUHHOTO pesyrnbTaTa
YMHOX€eHUS Ha 8, TO B criyyae NpMMEHEHUs, YyNOMsIHYTON Bbilwe, "LenoYvkun” rpynn KomaHz
YMHOXeHUS Ha 2, 3T0T "Gapbep paspyLluaeTca”.

B pesynbTate, UMKNn4eckme casurn BneBo nNpomcxogaT B "npedenax” 16-mm 6utos (2-x 6anTos).
To ecTb, ABa 8-GMTHbIX peructpa "NofHOLEHHO" 00 beaUHUNUCE B OAMH 16-OMTHbIA perncTp.

Bot Bam n goctatoyHo HemyapeHasi CyTb paboTbl BCen "Lenoykm” (3T0 OTHOCMTCA U K "Lenoyke”
rpynn KOMaH4, v K "Lenoyvke" paccyxgeHun).

[nsa Toro 4Tobbl 3aKPbITb TEMY YMHOXEHMUS Ha 2 B cTeneHn N, ocTaeTcs TOSNbKO BbISICHUTb, Kak
NpoMCXoanT B3aUMOLENCTBMNE IPynn KOMaHA YMHOXEHUSI Ha 2 mexay COBOoMN.

[MocmMoTpuTE B TEKCT Nporpammei.

Mpwn onpoce 6uta cnara C, npumeHseTcs GUT-OpMEeHTUPOBaHHasi KOMaHaa BeTBrneHus btfsc .
Ecnn cpnar C nogHaT, To paboyasn Touka nporpaMmmbl nepexoauT Ha komaHgy rif RegH,F , a nocne
€€ MCMNOSMHEHNs, Ha NePBYO KOMaHAY cneayoLen rpynnbl koMaHg yMHoxeHunsa Ha 2 (rlf RegL,F ).
OT0 nepBbIvi CLUEeHapUi.

Ecnn dnar C onywieH, To paboyas Touka nporpaMmmbl "nepeckakmeaeT" komangy rif RegH,F
(BcnomuHanTe npo "BupTyanbHbii" NOP) 1 ycTaHaBNMBaeTCsa Ha NepBOM KOMaHAe CrieayoLlen
rpynnesl KOMaHa ymHoxeHus Ha 2 (rlf RegL,F ).

9710 - BTOPOW CLEeHapui.

PasHuua mexay aTumMu ABYMSA CLeHapUsiMn o4eHb NpocTas: B MepBOM CLeHapuu, komaHaa

rif RegH,F ncnonHseTcs, a BO BTOPOM, He UCNosnHsAeTcs (BMeCTO Hee UCMOMNHAeTCH "BUpTyanbHbIn"
NOP).

B 3aBMCMMOCTM OT BENUYMHBI MHOXUTENS M BbIOPAHHOro cnocoba ero pasnoXeHusl, Kom4ecTBo
rpynn KOMaHg YMHOXEHUSA Ha 2 MOXET ObITb pasfnnyHbIM.

Hanpumep, ecnu TpebyeTtca 2 rpynnbl KOMaH4 YMHOXEHUSA Ha 2, TO U3 TeKcTa NporpamMmMbl HYy>KHO
ybpaTtb ogHy rpynny KoMaHg YMHOXeHUs Ha 2, a ecnu TpebyeTca 4, 5 nnn 6onee, To B TEKCT
nporpamMmbl HY>XHO [06aBUTbL OOHY, ABE UK Bonee rpynnbl KOMaHL, YMHOXEHMS Ha 2
COOTBETCTBEHHO.

Mocne "oTpaboTKkn" KOMaHg YMHOXEHUSA Ha 8, paboyasi Touka NporpamMmbl yCTaHaBNIMBaETCA Ha
nepBylo KOMaHAy NepBow rpynmnbl KOMaH4 CYMMUPOBaHUA pesyrbTaTa YMHOXEHUsA Ha 8 n
MHOXWMOTO.

Bot 3gecb-To cogepxumoe pernctpa W (MHOXMMOE) U CTAHOBUTCS BOCTPEBOBaHHbIM.
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Bo BpemMsi ucnonHeHust rpynn KOMaH4 YMHOXeHUs Ha 2, pernctp W He 3a4encTBOBarics, U NO3ToMy,
Ha MOMEHT Hayana UCNOoMHEHUs rpynn KOMaHg CYMMUPOBAHUSA, B HEM HAXo04AUTCSH, 3anMcaHHoe B
Hero paHee, 3Ha4YeHME MHOXUMOro (B AaHHOM cry4ae, .194).

PaboTy aTux rpynn komaHg, 1 06bACHAN paHee, Tak YTO NOBTOPATLCA He Byay.

Mpoucxogut cnegytoulee:

B axkymynsirope ( W npeABapUTeNLHO sanucano Muoxmmoe .194 (1 11000010 ).

1552 00000110 00010000 ; pesysnbTaT yMHOXEHMsT HaA 3.

1746 00000110 11010010 ; pesysnsTar l1- ro cyMmmMmporaHusi. B MiagmeMm 6arTe —
umcio 16+194=210. VuHKpeMeHTa COXEPXMMOT'O CTapmero
6anTa HeT.

1940 00000111 10010100 ; pesysaeTaT 2- 'O CyMMMPOBAHMs. B Miamgmem 6aiTe —
umeno 210+194=404-256=148. VMHKPEMeHT COIEePXMMOT'O

crapwero 6anTa ( yBenmuenme umcna .06 =mal).

Ntor: 194x8+194+194=194x10=.1940, 4T0 1 TpeboBanocb NONy41Tb.

BmecTo .194, moxeTe ucnonb3oBaTh Nboe Apyroe 3Ha4eHne MHOXUMOro (U3 YMCIOBOro
AnanasoHa 6anTa). Bl nonyunte npomseeneHmne, B 10 pas Gonbluee, YEM MHOXMMOE.

Bonpoc: "MoxHo nn peanuaosatb NI yMHOXeHNs 6e3 ncnonb3oBaHmst LMKIMYECKUX COBUIOB
BNEeBO, a TONbKO Ha OCHOBE nocnefoBaTefibHbIX CYMMUPOBAHUN MHOXUMOTO, KONTMYECTBO pas,
paBHOE MHOXUTENH"?

OTBeT: KOHEYHO Xe MOXHO, HO B 9TOM Ccry4ae, 06bem NoANporpamMmmbl YBENUYUTCS, U MPU NPOYUX,
paBHbIX YCMNoBMKsX, oHa ByaeT oTpabaTbiBaTbCA MeaeHHee.

KakoB moxeT 6bITb Anana3oH NUCMNofb3yeMblX MHOXUTENEN?

B paccmatpuBaemom criyvae (AByx6anTHbIN PErnCTp), OH TaKOM Xe, KaK U AManas3oH UCMosb3yeMblX
MHOXMMBIX (.00 ... .255), ¢ y4eToM TOro, 4TO peaKo Koraa BO3HWKaeT NpakTnyeckas HeobxoaumocTb
yMHOXaTb Ha 0 nnu 1.

Ecnn Hy>XHO YMHOXWTb Ha .10, Hanpumep, Yncrno .10000 (pesynbTaT YMHOXEHUS BornbLlue Yem
.65535), To Heo6x04MMO "BBECTM B SKCNyaTaumio” eLle OAuH (TPETUIN) perucTp, Npu4emM Ynucno
.10000 npegaputenbHo 6yaeT 3anucbiBaTbCs B ABa peructpa (L n M), a 6ant peructpa H 1 6uthl
Ne 6 n 7 peructpa M npegsaputesibHO Hy>kHO cbpocuTb B O.

B atom cny4ae, B cBSI3M € HEOBXOAMMOCTBIO 06CnyXnBaHUA paboTbl 4ONOMHUTENBHOrO perncTpa, B
rpynne KomaHg YMHOXEHUS Ha 2, KONMYEeCTBO KOMaHL, yBENNYUTCS.

M3 ckazaHHOro MOXHO caenaTb CreayloLWmnin NpakTUYeCcKUn BbIBOA: eCriv eCTb roToBas
nognporpaMmma, To ee MOXXHO "BbINOTPOLUUTL" B CUMYNATOPE, HO €Clin pedb UaeT O co3gaHuun
noanporpamMMebl, TO B XOA4€ ee CocTaBneHnsi, 0cob0 HaaeATbCA Ha MOMOLb cumynsaTopa He cTtOuT.
Takoro poga pabota genaeTcs, B OCHOBHOM, "B Mo3rax u Ha Bymare".

TornbKo nocre Toro, Kak "poantca™ nognporpammMa Unm kakas-to (oyHKUMOHaNbHO 3aBepLueHHas ee
yacTb (MycTb Aaxe 1 "Kopsiean"), ANs OLEHKN ee "KNM3HEeCNOCOOHOCTU", MOXHO (U HY>XHO)
3afencTBoBaTb CUMYMATOP.

BbiBOA: "Ha cMMynaTop Hagewncd, a cam He nnowan”.

MprMmepHO TO ke camoe MOXHO cKasaTb K 0 "GecnnaTHOM Chipe" B BUAE "TOTOBbLIX K ynoTpebneHumo"
nporpamMm 1 NoAnporpamm.

Ha npakTuke 4yacto BO3HMKaeT NoTpebHOCTb B MX "MoAepHU3aumsx” nog CBov 3agyMKu, 1 ecnm
nepeg aTuM, Kak crnegyet He "MOroHATL" HyNM ¢ eAnHULAMM B CTaH4apTHbIX (Kaccuyeckunx)
nognporpammax (B NepByto ovepenb, B rofioBe 1 Ha bymare, a 3aTeM 1 B CUMYIATOPE), TO MOXKHO
GaHanbHO "NonacTb B MbILLENOBKY" CBOEW HEKOMMNETEHTHOCTH.

B npvHumMne, nporpammMmmpoBaHne 3TO Takasi e paboTta, kak 1 nobas gpyras, TONbKo CBSA3aHHasi C
nepepaboTkon 60MbLWOro maccnea MHGOpMaLnmn, n3HavanbHoO "cBaneHHon" B 60MbLUYLO U
npuBneKkaTesibHyto "Ky4y".

KTo cymeeT "pacuneHuTb" 3TOT MaccmB Ha PYHKLUMOHANbHO 3aKOHYEHHbIE YacTu, pa3obpaTtbcs C
KaXKaon U3 HUX U "pa3J'IO)KVITb MX Mo nosioykam" Tak, YToObl OHU He "Haesxanu" gpyr Ha gpyra u
4YTO6bI BbINO NOHATHO "4YTO rae NexuT", TOT B aTon "OnTee" 1 BygeT nobegutenem.

OT1cneanTb NpoLecc LUKIMYeCckux caBuros, ¢ 3agenctesosaHnem duta C permuctpa STATUS, B
0OOHO, OBYX, TPEX N YeTblpexbahTHOM perncTpax, MOXHO B Nporpamme, paspaboTtaHHo Hukonaem
MapoBbIM.

OHa Ha3biBaeTcs shift_c.exe n HaxoguTca B nanke "lIpozpamMmbi”.
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[lononHUTenLHO

Mpumep noncka u ycTpaHeHust oLUIMGKK B Nporpamme.

Mpuwno Bpemsa 06bsCHMTB/MOKa3aTb, YTO Takoe "6ecnnaTHbIN Cbip" U KakoBbl NOCNEeACTBUSA €ro
"ynotpebneHuns".

Peub nonget o6 oLunodOKax.

OHu gonyckaloTca Npy COCTaBNEHUN NPOrpamm.

[axe camble MHOroOnbITHbIE MPOrPaAMMUCTLI, XOTS U HE 4acTo, HO BCE-Taku UX AOMyCKatoT.
Owmnbkm MoryT 6bITb M B "4yKKX" NporpaMmmax.

YacTb owWMBOK MOXXHO YCTPaHUTb C MOMOLLbIO CUMYNATOPA, HO CaMbIMU CIIOXKHBIMU OLUMBKaMm
ABNATCA OWNOKM PYHKLMOHANbHOrO Xapakrepa: accembnmpoBaHme NpoLUso yCnewHo, HO
nporpamma nnun He pabotaeTt BoobLLEe, NnNn paboTaeT He Tak, Kak HYXHO.

OTO BCTpevaeTcs Cnrowb U PSAOM, U COCTaBNeHNEe peako Kakor, bonee nnnm MeHee CrioXKHOWM
nporpamMmmebl, 06xoguTcs 6e3 oLwmnoOoK.

HauunHatowme nporpaMMmncTbl, No onpedeneHunto, OygyT "nnognte” nx B 605bLUMX KONMYECTBaX.
Ecnun oTHOCUTBCS K HAM TparM4eckun, TO Ha CBOEM 3aHSATUM NPOrpaMMNpPOBaHNEM MOXHO CMESo
CTaBuUTb BONBLLUON N XUPHBIN KPECT.

Takum obpasom, st NCMXONOrMYECKON 3aLLnTbl OT 3TON HensbexxHon "
cTaTyc "nosnesHocTun".

W aTo caenatb 4OCTATOYHO NPOCTO, Tak Kak Nnobasa ownbka yuuT.
Takor [oBOA4 HACTONMbKO ")Xene3obeToHEH", YTO C HAM TPYAHO CMOPUTb.

Ecnn owmnbka obHapyxXeHa u ucnpaerneHa CBOMMN CuUiaMu, TO NONOXKUTENbHbIN 3dEKT OT 3TOrO,
KonoccanbHbIN.

OdbpekTnBHAa paboTa Hag owmnbKamm, Kak 3TO HE CTPaHHO 3BYYUT, - O4HA U3 MMaBHbIX
COCTaBIAOLLMX ycnexa. ATOMY TOXE HYXXHO YYUTbCS.

Ncxoas s "Bbiwenexawmx" coobpaxeHuin, npyn pabote Hag 9TUM pasgernom, S Co3HaTeNbHO
"3anoxun" B TekcT nporpaMmmbl RIf.asm owmnbky yHKLUMOHaNbLHOMO XapakTepa v Kak pbibak, ctan
XOaTb, Korga e KTo-HMbyab "KnoHeT" (NpoLy He cuntatbh MeHs "caguctom”. MNprMepHo No Tom xe
npu4mHe, NO KOTOPON HeNb3dA cunTaTh "cagnucTtom” xmpypra).

OTy owmnbKy He TonbKo 0BHapyxun, HO u ucnpaeun Mapcens Banees n3 r.[nasos.

Aymato, 4to Mapcenb He BygeT Ha MeHsi B obuae, ecnv s onyGrmkyto BbIAEPXKKM U3 ero nNMceMm.

Oeabl”, HYXKHO MPUCBOUTL el

Kak yenoBek ynepThbiin U HACTOMYUBBIN, S TLWATENBbHO U3yyato Kaxayto rnaBy Bawero yyebHuka un,
Kak npaBuro, paspabatbiBato yke CBOM NporpamMmbl o cBou paspaboTku, ONMpasiCb Ha 3HaHWS,
Nnony4yeHHsble OT Bac.

B rnaee 14 Bbl NpyBeEnM NpMMep UCNONb30BaHNSA KOMaHAbl caBura B nporpamme rlf.asm :
yMHOXeHue Ha 10 yncna ot 0 go 255.

A BcTponn ee B multi.asm , BCTaBur nepeq Hev napy KOMaHz4 3aknagku MHOXUMOrO U Havan
obkaTbIBaTh, Tak, NbonNbLITCTBa pagu.

Mpy YMHOXEHMM BIBOPOYHBIX Yncern oT 2 4o 127 npobnem He BO3HUKMNO. Pe3ynbTaTbl CXO4UNUCE.
255 oHa Takke ymHoxaeT 6e3 owmnbok. MNMonydaetca 2550.

Mpn ymHOXeHUn 194 Ha 8, nony4urnock 784.

Hanee A nonpo6oBan yMHOXWUTb Ha 8 uncno 200 n nonyyun 832.

B pesynbTtaTe A BbIACHWM, 4TO COON NPOMCXOANT NMPU TPETbEM YMHOXEHUN Ha 2.

Yumcno 800 Ha 2 ymHOXaeTcs HenpasunbHo! Caosur BNeBso, B cTapliemM 6anTte, He NPOUCXOANT.

BoT Bam un npaktuyeckun npumep aeKTMBHOCTU UCNONb30BaHUS METOANKM "Bpeskn”
nognporpamMmbl B ApYryro "NosIHOLIEHHYO" MporpamMmy, 0 KOTOPOW rOBOPUIIOCH paHee.
Owwnbka obHapyxeHa K "nokanusosaHa".

[anee, kak 3TO 1 NONOXEHO, UAET "packpyTka':

... HyXkKHO No3aboTnTbCs 0 cagure B pernctpe RegH.
B Havane s ctan BCTaBnsATb pasnuyHble NoANpPorpamMMK1 BETBIIEHUS, HO 3TO, B KOHEYHOM UTOre,
NPUBENO K FPOMO34KOCTH.
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B KOHLe KOHLOB MEHS1 "O0CEHMI0", U 5 BbIKMHYN U3 HAYarlbHOro TeKCTa BCe KOMaHbl BETBIEHMS,
KoTopble onpawumeatoT conar C B Tpex nocriegoBaTeribHbIX YMHOXEHUAX Ha 2, U Nony4Yunach
KpacuBasi nogrnporpamma, KoTopasi BEMMKONenHo YMHOXaeT Bce Yucna B npomexyTtke ot 0 go 255.

HeT BonpocoB. OueHka "oTNnYHO".

A Tenepb faBante getanbHO pasdbepemcs, noyemy, Npu yMHOXeHUn ymcna .194 unum .200 Ha 8,
owmnbka NpomMcxoanT MMEHHO NP TPETLEM YMHOXEHUN Ha 2, U NOYeMy Hanudne KoMaHg BeTBIEeHNs
btfsc Status,C , B onepaumnsix yMHOXEHUS Ha 2, aBnseTcsa (PyHKLMOHANbHON OLMOKON.

B cOOTBETCTBMM C OMUCAHHbBIM BbILLE anropuTMOM onepauumn YMHoXeHus Ha 10, B npegenax ogHom
ornepaumn yMHOXeHUs Ha 2, AOMKHbI NocrefoBaTeribHO NPONCXoAuTb ABa LIMKNNYECKNX caBura
BNeBO, B nopsake:

- COBMI COOEepXUMOro peructpa mnagwero paspsga Regl,

- COBMI COOEPKMMOro perncrpa crapluero paspsaga RegH,

BHE 3aBMCUMOCTU OT BEMUYUHLI COAEPKUMOro 3TUX PErMCTPOB.

Casur cogepxmmoro pernctpa Regl npoucxoguT Bceraa, a Hanuuve casura cogepXXMmoro
peructpa RegH nocrtaBneHo B 3aBUCMMOCTb OT COCTOsIHUSA doriara nepeHoca C (btfsc Status,C ).
OTO 03Ha4aeT To, YTO B 3aBMCUMOCTUN OT 3HAYEHUs cTapLuero buta permctpa mnaglwero paspsga
ReglL Ha MOMeEHT Havana casura cogepxmmoro pernctpa RegH (nocne otpaboTkn KoMaHAbl

btfsc Status,C ), casur cogepXxmmoro pernctpa RegH mMoxeT NponcxoanTb, a MOXET U He
npoucxoanTb (4Ba cLeHapus).

[eTtanusmpyem.

Ecnu nocne ncnonHeHns LmknNu4eckoro casura cogepxmmoro pernctpa Regl, B 6ut C "yxogut"
eovHuua (M3 ctapluero 6uta 6anta perncrtpa Regl ), To B AanbHenwem, Npon3onaeT caBur
cogepxummoro pernctpa RegH (cMm. nornky paboTbl komangpl btfsc ), a ecnu B 6ut C "yngeT" Honb,
TO cABUra cogepXxumoro permctpa RegH npousseaeHo He ByaeT, Tak Kak B COOTBETCTBUN C
norukon paboTbl koMmaHAabl btfsc , komaHnaa rlf RegH,F GyaeTt npourHopupoBaHa (BMecTo Hee, byaeT
ncnomnHeH "BupTyanbHbin" NOP).

OTO NONHOCTLIO 06BACHAET BCe TO, YTO Habntogan Mapcenb npu "NporoHke", B CUMyNATope,
nognporpamMmbl yMHOXeHus Ha 10.

Moyemy owmnbka BO3HUKNA TOMbKO HA TPETbEM YMHOXEHMM Ha 2, a ABa NPeALleCcTBYOLNX
YMHOX€EHWS BbINN BbINOIHEHBI BEPHO?

MepeBoanm ymcno .194 n .200 B 6GuHapHbIn BMA: 11000010 1 11001000 COOTBETCTBEHHO.
CmoTpym Ha 6uTbl NeNe 6 1 7.

W B ogHOM, 1 B Apyrom, No eauHuLe, KoTopble, Npy NepBbIX ABYX YMHOXEHUsX, OyayT "nepexoants"”
B 6yt C, cocTosiHMe KOTOpOro aHanuanpyetcs komangown btfsc Status,C .

B aTux cny4asx, nocneayowmin CABUI COAEPXXMMOro pernctpa RegH npomssoantbcs Gyaer.

A BOoT 6uT Ne 5 (TpeTuii cnesa) umeeT 3HaveHne 0 U1 UMEHHO OH (Honb) "nepenget” B 6uT C Ha
TpeTben onepaumm YMHOXeHUS Ha 2, 1 3abnoknpyeT caBur cogepXxmmoro pernctpa RegH
(cooepxnmoe pernctpa ReglL casuHeTcs, a casura cogepxumoro peructpa RegH He npounsonger),
YTO U UMEET MeCTO ObITb.

Ons yncna .194.

Butbl NeNe 6 n 7 uicna .194 paBHbl 1, cnefgoBaTenbHO, NepBble ABe onepauun YMHOXEHUS Ha 2
npongyT 6e3 owmnbok: nonyyaetcs 194x2x2=776.

But Ne 5 yncna .194 paseH 0, cnegoBaTenbHO, NPOU30OMAET COBUM TOMBKO COAEPKMMOro pernctpa
RegL, a cosur cogepxumoro peructpa RegH 6yaet 3abnokuposaH.

BoT Kkak aTo BbIrMAAUT:

- pesynbTaT 2-1 onepauun x2: 00000011 00001000 - ymcrno .776.

- pesynbTaT 3-1 onepauun x2: 00000011 00010000 - yncno .784 BMecTo 194x8=.1552

(c™m. BbIgEPXKY 13 nucbMa Mapcens).

To e camoe MOXHO "npoaenaTb” 1 ¢ ymucrom .200.

MonyuunTtca .832 Bmecto 200x8=.1600.

B cny4asax ymMHOXeHus, Ha 8, aTux uncen (.194 unu .200), eLle "noBesno”, Tak kak owmbka
NPOUCXOONT TOMbKO Ha TPETbEM YMHOXEHUM Ha 2, @ €CNU YMHOXUTb Ha 8, Hanpumep, ymcrno .131
(10000011), To owmMbBO4YHLIM BYLAET yKe BTOPOE (a TaKKe U TPETbE) YMHOXEHME Ha 2.

Takum obpas3om, Hanuyme B NporpaMmmMe ONUCaHHOM Bbllle (PYHKLMOHANbHOM OWMOKKN, NpMBOAUT K
TOMY, 4TO YMcnoBon agnana3oH 6anta (.0 ... .255) kak Obl "pa3zbmBaeTcs Ha 30HbI", B npegenax
KOTOpPbIX, YMHOXEHMNE Ha 8 MOXET nponcxoanTb 6e30wmnbovHO nnm ¢ owmnbkamu.
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"30HbI" 6e30WMOG0YHON PabOThI:
1. 0o .31 BkntountenbHo: 6uTbl NeNe 7,6,5 paBHbl 000.
B TeueHune Bcex 3-x onepaumi yMHOXEHWS Ha 2, AN NOMyYeHUss BEPHOro pesynbTata YMHOXEHUS
Ha 8, [oCTaTOYHO CABUIOB B Npefenax mnagwero 6arta (Regl), koTopble rapaHTMpOBaHHO
npoucxoaaT, 1 nepeHocoB B cTapwmnn 6ant (RegH) He TpebyeTcs.
2. Ot .32 po .63 BknoumTenbHO: 6uThl NeNe 7,6,5 paHbl 001.
MepBble 2 caBura npomcxogaT B npegenax mnagwero 6arnrta (Regl).
To ecTb, 4ns NONy4YeHUs1 BEPHOro peayrbTaTta, NnepeHocoB B cTapwuin 6ant (RegH) He TpebyeTcs.
Mocne aToro, Ha 3-M caBure, Nponcxoant 6e3oWwmnboYHbIN NepeHoc U3 cTapluero 6uta 6anTta
pernctpa ReglL B mnagwwmn 6ut 6anta permctpa RegH (4epes 6ut C pernctpa Status).
3. OT1.96 go .127 BkntoumTenbHo: 6uTbl NeNe 7,6,5 pasHbl 011.
MepBbiv caBur npoucxoauT B npegenax Regl, a npu 2-m u 3-m casurax, NponcxogaT
6e30LWMB0oYHbIE NEPEHOCHI.
4. OT1 .224 po .255 BkntounTtenbHo: 6uTtel NeNe 7,6,5 pasHbl 111.
Mpun BCex Tpex casurax, NpomcxoasaTt 6e3owmnboyHble NepeHoChl.

"30HbI" paboThbl C OLUIMOKaMMU:
1. OT .64 o .95 skntountenobHo: 6utel NeNe 7,6,5 pasHil 010.
Mpun 1-m coure, owmnbkn He BygeT, Tak kak nepeHoca B RegH He TpebyeTcs, npu 2-m casure,
npounsongeT 6e30Wnb0o4HbIN NepeHoc, Tak kak 6ut Ne 6 paseH 1, a npu 3-M casure nponsongeT
owmnbka, Tak kak 6uT Ne 6, paBHbIV HyMo, 3abrokupyeT caBur cogepXxmnmoro permctpa RegH.
2. 071 .128 go .159 BkntounTenbHo: 6uThl NeNe 7,6,5 pasHbl 100.
Mpwn 1-m coBure, nponsongeT 6e30WnboYHbIN NepeHoc, Npu 2-M 1 3-M casurax, Nnpon3ongyT
owmnbkK, Tak kak omuTel NeNe 6 1 5, paBHble HyIt0, 3a0NoKMpyloT 06a caBura CogepPXXMMoro permcrpa
RegH.
3. OT1.160 go .191 BkntounTenbHO: 6MThl NeNe 7,6,5 paHbl 101.
3aecb owmboyHon ByaeT 2-a onepaumsa x2.
4. O1.192 po .223 BkntounTtenbHO: 6uTel NeNe 7,6,5 pasHbl 110.
3peck owmnbovHom byget 3-a onepauns x2.

Takum obpasom, nporpamma Rif.asm aensetcsa kak 6bl "yacTuyHO paboyden”.

[nsa Toro 4Tobbl caenaTtb ee NOMHOCTLI0 paboyer, HYXXHO U3bSATb U3 ee TEKCTa BCe TPY KOMaHAb!
btfsc Status,C .

B atom cny4yae, ByaeTt nponcxoauTb rapaHTUPOBaHHbLIM COABUI COAEPXMMOro pernctpa RegH, He
3aBUCALLMI OT cocTosiHMA donara C.

OTO BOBCE He 03Ha4yaeT TO, YTO MpU CO34aHUN OPYrnxX anroputMoB YMHOXEHUS, KOMaHAabl
BETBMNEHUS BOOOLLE MOXHO "BbIKMHYTb Ha MOMOMKY".

OHu MoryT 6bITb HEOBXOANMBI B TEX CMyYasX, KOraa Yncna U3 pasfnyHblX "YNCNOBbIX 30H",
HeobXo0AUMO YMHOXMUTb Ha pasfnuyHblie MHOXUTENW, HO 3TO YxXe Boree cnoxHas 3agada, KoTopown
nydLle 3aHATbCA TOMbKO Nocne NPUobpeTeHns 4OCTAaTOYHbIX 3HAaHUIA U ONbITa.

WTak, nocne getanbHOro pasbuparenbcTsa, BbIACHUNOCh, YTO MPU YMHOXEHUN Ha 8,

- B "30He" yncen 0o .127 moryT nponcxoanTtb owmnbku (oT .64 o .95),

- B "30He" yncen ot .128 po .255 moxeT nponcxoantb 6esowmboyHas pabota (0T .224 o .255).
YTto pgaet Takoe "konaHue"?

Kpome o4veHb adhheKkTUBHOro yCBOEHNSI MHbopMaLmm n npuobpeTeHns NpakTU4eCKnX HaBbIKOB, OHO
JaeT, nogKpenneHHyo peanbHbIMU AenamMu, yBepeHHOCTb B CBOMX curax, npuyem ata
YBEPEHHOCTb OTHOCUTCH K CaMOM BbICOKOM, "GOMLIOBCKON" KaTeropuu.

Ecnu nonbiTatbes, B obwem Buae, chopmynmpoBaTe METOAMKY NOMCKA U YCTPaAHEHUS
byHKLMOHanNbHbIX OLLIMBOK B NporpaMmmax, To 310 byaeT BbirnageTb NPUMEPHO Tak:

Mpun oTnagke nporpammbl B CUMYNATOPE BbISICHAETCS, YTO OHa paboTaeT He Tak KakK HY>XHO.

B HeM xe (B cumynaTtope) HeobxoAMMO “nokann3oBatk” y4acToK NporpaMMbl, Ha KOTOPOM 3Ta
owmnbka nposaBndeTcsa (MakCuManbHO Cy3uTb "CeKTop nomcka').

Hanee, omkcupyeTca HECOOTBETCTBME MEXAY TEM, YTO JOIDKHO ObITh U peanbHbIM pe3yrbTaToM
(Hanpumep, Kak B Hawem cnydae: 194x8=.1552, a nony4yunocs .784).

Bcé. CumynaTop B CTOPOHY.

"MpuMHMMaemM nNosy MbicnNuTena”, rOTOBUM NUTP Kodoe 1 Nayvky curapeT, "BKnyYaem Mo3srn™ un
NblTaeMCs NMOHSATL, MOYEMY MOMNy4eH MMEHHO Takon pe3ynbTtaT?

Ecnn no xoay pasbupartenscTs, BO3HWKAeT HEOBXOAMMOCTb B AOMONHUTENBHON MHAOPMaLMK, TO
onATb 3a4eNCTBYeTCH CUMYIATOP, KOTOPbIW, TakuM 06pa3oM, ABNSETCS BCEro-nuilb
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"nocTaBLUNKOM" HEOOX0AMMOWM AN aHanu3a, UCXO0AHON MHopMaLMK, HO He "naHaueen oT BCex
oen".

Bce ocHoBHbIE "gena"” AomkHbl "genaTbca” B MO3rax.

JleHTaun cpasy ke "BbiNagaloT B 0Caf0K", a "BbPKMBAIOT" TOSMLKO ynepTble U BbeannBble, K KOTOPbIM,
BHE BCSIKOrO COMHEHUS1, OTHOCATCA Takue noan kak Mapcens.

B noeane, nporpammumcT BoobLLe AomKeH 0bxoauTbesa 6e3 noMoLm cumyndaropa, pabotas Tofbko
C TEKCTOM Nporpammeil.

MpumMevaHme: HUKaKnux UcnpasreHn B TEKCT NporpaMmmbl RIf.asm u B ee onncaHme 9 BHOCUTb He

Oyay, a nHaye yHn4ToXaeTcs npeameT pa3bupaTensCcTs.

"CamMoyuuTenb no nporpaMmmupoBaHuto PIC KOHTpPONNepoB ANA HauyMHaloWwmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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15. BBeaeHve B NpUHLMUN NOCTPOEHUS NOANPOrpaMMbl ANHAMUYECKOM MHAMKALMN.
KocBeHHas agpecauus.

A Tenepb, MMes HEKOTOPbIN ONbIT U HaBbIKW, AaBanTe pa3bepemcsi, Kak OCyLLeCTBUTb BbIBOS
OaHHbIX Ha UHOMKALUMIO, UCNONb3YHA NPUHLXN AUHAMUYECKON UHAOMKALUW.

CoBepLUEeHHO NOHATHO, YTO YCTPOWCTBO, B KOTOPOM peanu3oBaHO TOMbKO 3TO, NPaKTUYeCcKom
LEHHOCTU He npeacTaBngaer.

OHo npeacTaBnsieT LEHHOCTb TONbKO TOraa, Koraa "BMOHTUMPOBAHO" B Gornee CnoXHoe YCTPONCTBO.
DyHKUMA — BU3yanbHOe 0TOOpaxeHne pesynbTaTa/pesdynbTaToB paboTbl BCEro yCTPOMUCTBA.
[dunHamuyeckan nHgmMkauusa opraHusyeTcs Toraa, Korga nmHenka CoCToOUT U3 HECKOMbKUX
7-CerMeHTHbIX MHONKATOPOB (3HAKOMECT).

Mouemy, Korga peyb MAET O M/KOHTpOMNepax, K KOTOPbIM HY>XHO "MPUCTErHyThb" HECKOMbKO
7-CErMeHTHbIX MHOMKATOPOB, BbIBUpaeTCcss MMEHHO AUHAMUYECKUI cnocob nHAnKaLmm, a He
"cTaTtMyeckuin”, KOTopbli NPUMEHSNCcs "Ha 3ape” LnMgpoBor TEXHUKM (BCNOMHUTE NPO MHAMKATOPbI,
C "Kyden" NoAKMIOYEHHbIX K HUM NPOBOAOB U "Kyden'" MMKpocxeM, o6cnyxusatowmnx nx paboty. Y
MeHs Takas "kapakaTuua" ectb. B knagoeke nexut. BelbpacbiBaTh Xarnko...)?

Ob6bsicHeHMe NpoCToe: Ha 3Ty "CTapyLUKy", HEe XBaTUT BbIBOLOB NOPTOB AaXe 4OCTaTO4YHO "KpyToro"
M/KOHTponnepa.

A ecnu n xBaTuT, TO "OBYMHKA BbIOENKN HE CTOUT", BeAb Nepengs Ha ANHAMUYECKY0 NHOMKALNIO,
MO>XHO MOMy4YUTb TOT Xe pe3ynbTaT, HO ropa3fo bonee gelweBbiM CNOCOO6OM.

8-BbIBOAHOM NOPT (NOPThI), KOTOPbLIM "yKOMMNSeKToBaHa" 3HauuTensHaga Yactb [MMKos (HO He Bce
TWMbI), BMOMHE NOAXOAUT ANd ynpaBneHus 7-CerMeHTHbIMU MHOMKaTOpaMMu.

PIC16F84A umeerT 2 nopra.

B nopTte B, MOXHO ncnonb3oBaTth BCe 8 BLIBOAOB.

B nopTe A, MOXHO 1cnosnb3oBaTb 5 BLIBOAOB.

MopT B, "B NONHOM cocTaBe", BblAenseTcs Nod ynpasneHne cermeHTamMmm 7-CerMeHTHbIX
NHANKaTOPOB (BKIOYas M 3ansTylo), a PyHKLMSA nocneaoBaTesnibHOM akTuBauumn 3HakoMecT
nepegaetcs B nopT A.

PaccmoTpum cnyyan opraHnsaumm guHamuyeckon NHOMKaunm onsa IMHENKN 7-CerMeHTHbIX
WHANKaTOPOB, COCTOSALLEN N3 8-MU 3HAKOMECT.

Mognporpamma QUHaAMUYECKON MHAMKaL MK, O KOTopon ByaeT paccka3aHo, [OCTAaTOYHO
yHMBEpCarnbHa, TO eCTb, OHAa MOXET ObITb "Bpe3aHa/BCcTpoeHa" B Apyrue nporpammbl.
Pa3psagHocTb MOXHO ByaeT yMeHbLWNTb (MPOCTO) UK YBENNYNTL (COXHEe).

A 06 aTOM pacckaxy.

Cosetyto Bam kak cnegyet paszobpatbca ¢ Tem, 4To Bbl npounTaeTe.

OT0 0o4eHb BoCcTpeboBaHo.

JIn4yHo 5, Tak N He BCTpeTUN XOoTa Obl bonee-MeHee BHATHOMO 06bACHEHUSA paboTbl No4o06GHOro poaa
nognporpamMmbl, He roBOPS YK O KAKON-TO YHUBEpPCalibHON "3aroToBke", pacCyMTaHHOW Ha
Ha4yMHaLWMX (U He TOMbKO).

"MoTpownTe" NognporpammMmy gMHaMmn4eckon nHamkaumm bygem B 2 satana:

- Ha 1-m amane, cgpopmupyem " ckennem",

- Ha 2-m amarne, "HapacmuM Ha HEM MSICO".

Mo nagee, npu "pasbopkax” ¢ nognporpaMmmamu, Hy>XHO "oTTarnkmBaTbCa" OT ee 610K - CXEMBI.

B gaHHoOM crniyyae, s COBMeCTun TeKCT NoAanporpamMmmbl ¢ ee 610K — CXeMon.

OTO NO3BONSET, HE "pacnbinNAs” BHUMAHWSA, OTCREXMBaTb U TO, U Apyroe, B OAHOM MecCTe (B TEKCTe
nognporpamMmmeil).

Mo xony Aena, pasdbepeMcs C KOCBEHHOW afpecaumnen, u s pacckaxy o "XuTpom" crnocobe 3anucu
KOHCTaHTbI B PErucTp.

MepBbIN 3Tan

MpenmeTt pasbuparenbctea npeacraBnset cobon TeKCT NporpaMmMbl C Ha3BaHWeM Fsr.asm, B
KoTopyto "Bpes3aHa” nognporpamMmma guHaMu4ecKkon nHankauum, obcnyxmearoLlas NMHENnKy M3 8-mu
7-CErMeHTHbIX MHONKATOPOB C OOLMM KaTOAOM.
OT0 03HA4aEeT TO, YTO BHYTPU JIMHENKKN, aHOAbl CBETOAMOAO0B BCEX OQHOMMEHHbLIX CEKTOPOB
3anaparnnesieHobl.
Takvum obpasom, nonyvaetcs 8 "NPOBONOYMH", KOTOPbIE, Yepes racsLime pe3ncTopsl,
nogknoyalTcsa K 8-mu BolBogam nopta B.
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8 BbIBOAOB 00LLMX KaTOA0B MHANKATOPOB MOAKIOYATCS K 8-Mu Bbixogam gewundparopa 555107
(nogpobHee 06 aTOM > HUXKeE).

dann nporpaMmmbl HasbIBaeTcA Fsr.asm (HaxoguTtca B nanke " Tekemebl rnpozpamm’™).

3TO BbIMMAOUT Tak;

. * * * * *kkkkkkkkkkkkkhhhhhhhhhhhiix kkkkkkkkkkkkhkhhhhhhhhiix *
’

; [IPMMEP OPTAHMBALMM IMHAMUYECKOM MHIOMKAIIMMA C MCIIOJIE30OBAHMEM
; KOCBEHHOM AIPECALMM IIPY OEPAIEHMM K TABJMIE OAHHEIX.

rkkkkkkkkkkhkkkkhkkhkkkhkkkhkkkkkkhkkkkhkkkkkkhkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk
1

; " WANKA ITPOI'PAMMEL"

* * * * *kkkkkkkkkkkkkhkhhhhhhhhhiix kkkkkkkkkkkkkhhhhhhhhhiix *

; Fsr.asm YHuBepcanbHasi Tpynna noanporpamm 8- paspssfHOM OMHaAMMYECKON MHAMKALAM

Indf equ 00h ; PermcTp INDF.

PC equ 02h ; PermcTp cueTuMxa KOMAaHS.
Status equ 03h ; PermcTp Status.

FSR equ 04h ; Permcrp FSR.

LEDO equ 10h ; PermcTp 1- ro 7- cermMeHTHOrO MHAMKAaTOPA.

LED1 equ 11h j - 2- TO ---

LED2 equ 12h j - 3- TO ---

LED3 equ 13h j - 4- TO ---

LED4 equ 14h  -mmm-e- 5- TO ---

LEDS5 equ 15h  -mmm-e- 6- TO ---

LEDG6 equ 16h j - 7- TO ---

LED7 equ 17h j - 8- TO ---

Index equ 0Ch ; PermcTp cueTuMKa KOIMUECTEA
; MajsxX KOJIel, MHIUKALMA.

Count equ 0ODh ; PermcTp cueTumMKa KOIUYECTBA

) BoNpULMX KOJIeL, MHOMKALIMA.

W equ 0 , PesByneTaT HanpaBUTE B aKKYMYJISTOP.
F equ 1 ; PesynpTaT HampaBuUTBE B PETMCTP.

Z equ 2 ; $nmar HyJIeBOI'O pesyiabTarTa.
org 0 ;, HauvaTe BrNOJIHEHME NPOI'PaMMEI
goto START ; ¢ nomnporpammu START.

; PAEOYAS YACTE ITPOT'PAMMEI

rkkkkkkkkkkkkkkkkkhkkkhkkkkhkkkkkkhkkkhkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk
1

; [oZTroToBMTENLHEE OIlepalun.
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START

; T'pynna nomnporpaMM npeobpaBOBaHusI OBOUYHBIX YMCEJ] B JOBOMYHO- AeCSTUYHEHE.

BIN2 10 ot

Ha paunsii mMmomenT, permctps LEDO ... LED7 BarlOJIHEHH OBOMYHO- NeCSATHUYHEMKY YMCIJIaMU
KOTOphe HEeOBXOAMMO BHBECTM Ha MHOuKauMo ( oTOBpaBuTh) B JMHENKYy M3 8- Mu

7- cCerMeHTHHX MHANKATOPOB.

Ha MOMeHT Hauaja T'PyNNs NOLNPOTPaMM AMHAMUYECKON MHAMKALIUA,
6HTE BamnpeleHs, BHBOAH 8- paspsigHOTO HOpTa,
6HITE HAaCTpPOEHH Ha paboTy " Ha BHXOZL',

BCe NPEpPHBAaHUST GOJIKHEI
K KOTOPOMY MNOIKJIOUEHA JIMHENKA LOJIKHEI
paboTa mokHA NPOMCXOOUTE B HYJIEBOM 6aHKe.

; HNomroToBKa cuUeTumMKa KOJMYECTBA MaJIHX KoJel, mHmmkaumm Index
; UMKJIAa OUMHaAMUYECKOM MHIAMKALIUN.

K Hadany IIOJIHOI'O

clrf Index ; Cépoc B0 comepxmMoro cueTumka

; MaJIiEIX KoJien mHamkauum Index.

t
; lpenBapuTenbHass B3aKjlagkKa KOJMYECTBA 6OJNBUMX KOJEL, MHOUKAUUM, KOTOPOe HYXHO
n

; npornTy’' Ba OOMH MOJNHH LMKI IUMHAMMYECKON MHAukauum B perucTp Count.

movlw X ; Bammce kxoncTanTH X ( KOIMUECTBO 60OJIBUMX
: KoJjlel, MHAMKALMN, BafaeTcss NPOTrPaMMUCTOM)
; B peructp W.

movwf Count ; Kommpomaume cogmepxmmoro perucrpa W B

; PerMCcTp CueTuMKa KOJMYEeCTBa OOJBUMX KoJel,
: nugukammm Count.
B T o o S IR SS S S

; McnonbB3oBaHMe KOCBEHHON afpecauuy npm pabore C Tabamuuel OaHHBIX.

; [omroTroBka K KOCBEHHOM agpecauuyu. Bsammuck B peructp W ampeca permcrpa MiIaguero
; paspsifa JMHEMKM /- CerMeHTHHX MHIAMKATOpoB (' npmesiska' K /- CETMEHTHOMY

; MHAMKATOPY, C aKTMBALMM KOTOPOT'O HAYMHAETCs I[IOJIHHBM LMKJ [IePBOTO 6OJBWOIC

; KOJNbLAa MHOUKALMMK).

CYCLE

moviw LEDO ; Bamuce B perumcrp W agpeca peructpa LEDO.
addwf Index,W ; YBenmmuenme agpeca peructpa LEDO na Benmunny
: uMycIia, BanMCaHHOTO B PEerMCTpe CcueTuMkKa
; KOJIMYeCcTBa Majbx Kojen mHIukauum Index,
e coxpaHeHMeM pesynbTaTra B permctpe W.

KocBennass ampecaumsi.

>

movwf FSR Konmporanme comepxmumoro permcrpa W
; B peructp FSR.

movf Indf,W KonuporaHnue comepxXuMOro pPermMcTpa C agpecoM,
; sanmucaHHeM B perucTpe FSR, B permcrp W.

call TABLE Yenoeumt nepexop ( agpec clemywomeil KOMaHMH

’

Bosepar no creky mus IIII TABLE.

saknangeBaercs B crek) B I TABLE.

T I S
T'pynna KOMaHp yCTAHOBKM SBalsTON.
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; Tpynma xoMaHJ BHBOJA H[ECATUYHON umbps Ha muaukauuo ( B HOOPT).

............................ Hauamnmo BuMByasnbHOTO oTob6paxeHus umbps B
....................... OOHOM M3 /- CEerMeHTHHX MHAMKATOPOR ( BaBUCUT
....................... OT ampecHOT'O0 KOIa YNpPAaBJIeHUsI JeummbpaTopom).

; Tpynma KOMaHJI BafepXKy, ONpeReNsivliell BpeMsi HaXOXAEHMsSI OTHOI'O /- CEI'MEeHTHOTO
; MHOMKaTOpa B aKTMBHOM COCTOsiHMM ( ONpemeNsomeli BpeMsi NPOXOXIOEeHMSI MaJloTo KOJbIa
;  MHAMKALMN).

; YBemmuenHme Ha l COZEpPXMMOI'O CUETYMKA KOJMUECTBA Malkx Kojleny mummxaumm Index c¢
; HOoCJIemywoiiell NPOBEPKOM pesyJjibTaTa MHKPEeMeHTa Ha paBeHcTBO ( miau Her) uwnciuy .08

incf Index,F ; YBenmuuenme Ha l comepxmmoro permcrpa Index
; C COXpaHeHMeM pesByJibTaTa B HEeM Xe.

moviw .08 ; Bammce B permctp W xoncTauTs .08

bcf Status,Z ; C6poc bmara myneeoro pesynbrara Z.

subwf Index,W ; BruecTe M3 comepxmumoro permcTpa lndex

; cogepxumoe perumcTpa W, c coxpaHeHueMm
pesyneTara B perucrtpe W.

btfss Status,Z ; PesynbTaT onepaumMM BHUMTAHUSI PaBeH
; MM HET HYJI?
goto CYCLE ; Ecymu me =0 ( B permctpe Index - uMcIo He
: paBHoe 8), TO mepexon K LMKIY aKTMEMSBALNM

; CIeAYy Iero N0 CTapUMHCTBY /- CEI'MEeHTHOTI'O

: unaukaropa ( mepexon Ha HOBOE Majioe KOJBLIO
: uuamukaumuyu, To ectb, B I CYCLE).

; Ecmn =0 ( B permctpe Index - 4MCIIO paBHOE
; 8), TO mporpaMMa MCIOJIHSETCSI majee.

; Hauayo mepexofa Ha HOBOe 6BOJNBIIOe KOJBLO MHOMKALMUM IIOCJIe TOrO, Kak
; MOCJIefOBaTEeJIbHO AKTUBUBUPYHOTCSI BCe 8 /- CEerMeHTHHX MHIUKATOPA JIMHENKN
; ( nocme mpoxoxpmeHmst 8- MM MaNHX KOJIeL, MHIUKALMMA).

nop ;  BripaBauBaommiz NOP.
clrf Index ; Cépoc B0 comepxmmoro permctpa Index.

; YMeHbUleHMe Ha 1 COOepXMMOIr'o CYeTuMKa KOJInYeCTEAa 6oNMpUMX KOJIeL, MHOMKALMN Count.

decfsz Count,F ; JeKpeMeHT COIepXMMOI'O CUeTuUMKa KOJUYEeCTBa
; 6onpumx koJen mEgmkammu Count,
; C COXpaHeHMEeM peByJbTaTa B HeM Xe.

goto CYCLE ; Eciu pesynerar mexpemenHTra He=0, TO mepexog

; e In CYCLE
7 ( rnepexon Ha HOBOE 6OJBIIOE KOJBLO MHAMKALINM)

: Ecnu pesynesraT mexpemeHTa =0, TO nporpaMma
; ucnonusiercssi pnanee ( Nepexon Ha HOBBEIM IIOJIHBIA
; LMKJI OMHAMMYECKOM MHIOMKALIVN).

nop ; BuipaBumsawumiz NOP.

; T'pynns nommporpaMM ¥ KOMAaHJ, OCYIWECTEISOIME PaBJIMUYHEE OIepaLu.

Ha pannsnt MomeHT, perucTps LEDO ... LED7 BanoJIHeHH Q[BOMYHEIMM 4YMCJIaMM, KOTOPHE, B
JanbHeMeM, HYXHO NpeoBpas3oBaTh B OBOUYHO- JECSITUUYHEIE M COXPAHUTBL UX BCEe B TeX Xe
perucrpax LEDO ... LED7.
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goto Bin2_10 ; Besycnoeummt nepexoxn B I Bin2 10.

’
; [lpyMeHEeHMEe BHUYMCIISIEMOT'O Hepexoma.
; ( mpeoBpasoBaHMe IOBOMYHO- HECSATUYHOTO KOAA B KOJ /- CEI'MEHTHOI'O MHOMKATOPA)

TABLE addwf PC,F ; Comepxmumoe cuerumka koMmaungn PC ysemmumsaercs
: Ha BeIUUMHY COIEPXMMOTo akkymynsiropa W.
retlw b'00111111' ; .FEDCBA =0 [lpomcxomuT ckKauek NHo Tabauue
retlw b'00000110" T CB. = Ha CTPOKY CO BHaueHMEM,
retlw b'010110171" . .G.ED.BA=2 BanMCaHHEM B aKKyMyJSITOpPe,
retlw b'010011171" :.G..DCBA =3 U panee - BOBBpPAaT IO CTEKY.
retlw b'01100110 : .GF..CB.=4
retlw b'01101101" ;. .GF.DC.A=5
retlw b'01111101 . .GFEDC.A =6
retlw b'00000111" S CBA=7
retlw b'01111111" . .GFEDCBA =38
retlw b'01101111" . .GF.DCBA =9
end ; Komern mporpamMmsi.

"OTTankmBaemcs" oT obLLEero NnpMHUMNa AUHAMMYECKON MHOMKALMK, CyTb KOTOPOro 3akfyaeTcs B
nocnegoBaTenibHOM akTUBaLMKN 7-CErMEHTHbIX UHONKATOPOB (3HAKOMECT).

AKTUBaUMS MHOMKaTopa aTo, 06pa3HO BbipaXasch, ero "3aropaHue”.

Yaue Bcero, NomMHbIN LMK akTUBaLMM Ha4nMHaeTca ¢ Mnagllero no paspsgHocTu, 7-cerMeHTHOro
nHamkaTopa (npaBoro B NMHenke). K aTomy u "npmBsikycb".

HekoTopoe BpeMsi, OH HaXOAUTCSA B aKTUBHOM COCTOSIHUK, Nocne yero “racutcs” (nepeBoanTcs B
naccMBHOE COCTOSIHUE), U TYT Xe aKTUBMPYETCA crieayowmi niankatop (bonee crapiuero
paspaga).

HekoTopoe BpeMsi, OH HaXOAUTCS B aKTUBHOM COCTOSIHUK, Nocne yero "racutcs” (nepeBoanTcs B
naccMBHOE COCTOSIHUE), U TYT Xe aKTUBMPYETCS crieayowmi niankatop (bonee crapiuero
pas3paga).

Hy u Tak ganee.

[o Tex nop, noka He "noracHeT" MHANKATOP CamMOoro ctapLuero paspsaga.

Cpaasy xe nocrie ero "noracaHusa” (nepexoda B NaCCUBHOE COCTOSAHME), TEKYLUWIA, NOMHbIA LIMKN
aKTMBaUUM 3aKaH4YMBaETCH, U HA4YMHaEeTCs CrieayoLwWwmin, NOMHbIN LUK akTuBaumm (akTuBmupyeTcs
camblin MragWwnn paspsig).

Bcé nosTopsieTcs cHoBa. M Tak NponcxoanT MHOTO pas.

BoTt Bam 1 TunnyHas "3akosnbLOBKa", KOTOPYH U HYXXHO peannsoBaTb B rpynne nognporpamm
OWHaMUYeckon MHAONKaLUW.

HasoBeM 3T0 KONbLO 60NbLUMM KOJIbLLOM MHAUKALUN.

Bpems "npoxoxgeHus”, pabodern To4KOM NporpamMMbl, 60MbLLOIO KoNbLa MHAUKALMKN, PaBHO
CyMMapHOMY BpPEMEHW akTuUBaL MK BCeX 8-MU pa3psgoB NUHENKN.

Mocne akTuBauum, Kaxkablin 3 MHOMKATOPOB AOIMKEH Kakoe-TO BpeMs "noropeTs” (Kakoe-To Bpems
HaxXoAUTbCH B aKTUBHOM COCTOSHUM), YTO BMOSMHE MOHATHO, @ UHaYe Mbl MPOCTO HUYEro He YBUAUM.
Takum obpasom, peyb NOEeT 0 3afepPXKKe, CyTb KOTOPOM - BCE Ta e "3aKomnbLioBKa".

BoTt Bam u ele ogHa "3akosibLOBKa", KOTOPYH HY>KHO peanu3oBaTth B rpynne nognporpaMmv
OWHaMUYeCKON MHAONKaLMUW.

HasoBeM 3T0 KONbLO ManbIM KOMbLOM UHOUKaALUM.

Bpemsi "npoxoxgeHus”, paboyer TOUKon NporpaMmmbl, Manoro kKosbla ndgnkaumm, byget B 8 pas
MeHbLLE BPEMEHN "NMPOoXoXaeHMs" BOMbLIOro Kombla MHAUKAUNUN.

CnepoBaternbHO, Bpems "npoxoxaeHuns”, paboyern To4kon nporpaMmmel, 60MbLLIOro KonbLa
WHOMKaLMK, CTaBUTCA B 3aBUCMMOCTD ('NpuBs3biBaeTca") OT BPEMEHU "MPOX0XAEeHUA" Manoro
KonbLa nHaukauuu.

Takum obpa3om, MHTepBan BpeMeH "npoxoxaeHns", paboyen TOUKON NporpamMmmbl, Manoro Konbua
MHauKauum, asnseTca "0asoBbIM”.

OT Hero 3aBUCUT U CKOPOCTb NocneaoBaTernbHOM akTuBauumn paspsgos NIMHENKU, 1 BpeMs
0TpaboTkM LmKna 60NbLIOro KonbLa MHAMKALUN.

Ecnu aTy ckopocTb caenaTb ManeHbKkoun, To ByaeT Bu3yanoHO HabnogaTeCs Npouecc Tak
Ha3blBaeMblIx "MepuaHmin' (BU3yanbHO OLLyLLIaeMbIX akTUBaLni).
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EcTtectBEHHO, 4YTO 3TO He ygo6Ho.

lMoaTomy, CKOpOCTb NocnenoBaTenbHON akTUBaL MM 3HAKOMECT JIMHENKN HYXKHO CTPEMUTLCA
caenaTtb Kak MOXXHO 6onbluen, HO B npeaenax pasyMHoro (KoMnpoMucce).

To ecTb, 9Ta CKOPOCTb A0JMKHA ObITb TAKOW, YTOOLI U MMHUMU3NPOBATL HErAaTUBHbLIE MOCNEACTBUS
"MepLaHnin®, N CyLecTBEHHO HEe CHU3UTb APKOCTb CBEYEHNSA NHONKATOPOB.

[anee, BoO3HMKaeT BOMPOC O "pyneBoM”, Befb NPOLLECCOM NocreoBaTenbHON akTuBaLmm Hy>XXHO
Kak-To "pynuTb".

To ecTb, 4OMKHO ObITb HEYTO, JatoLlee "oTMaLLKY" Ha Hayano akTuBaumm cneayoLlero paspsaa
NNHENKM (Nocre TOoro, Kak akTuBauus NpeablayLwero paspsga IMHENKN 3aKOHUYNTCS).

Mo 3apaBoMy pasyMeHUIo, 3TO HeYTO AOSMKHO ObiTh "BCTPOEHO" B Manoe KombL0 MHANKaUUnN n
UMEeTb "NPMUBA3KY" K KONUYEeCTBY 3a4eACTBOBaHHbLIX MHANKATOPOB NTUHENKU.

lMocne oKoHYaHWS akTUBaLUKM TEKYLLEro 3HakoMecTa NIMHENKN, COAEPXKUMOE 3TOM0 HeUYTO JOIMKHO
N3MEHNTLCA Ha 1 (YBENUUMTLCA/YMEHbLUNTLCS) Taknm obpasom, 4Tobbl Ha cneaytoLem, Manom
KonbLe nHauKauuu, NponsoLLna akTMeaLums cnegyoLwero, no CTaplUMHCTBY, MHAUKaTopa NMUHENKN.
C y4yeToM cka3aHHOro, He TpyaHO AoragaTthbCsl, YTO “"pOrib 3TOr0 HEYTO UCMONHAET" perncTp odero
HasHa4eHus.

B maHHOM cniyyae, 3To perncTtp ¢ HasBaHMeM Index , KoTopbln SBASIETCS CHETYMKOM KONMYecTBa
MarnbIX Konew UHAWKauuu.

OH "BCTpOEH" B LMKIT Manoro KosbLa MHANKaLUN 1 MHKPEMEHTUPYETCS B KOHLLE MHTepBana
BpPEMEHU akTuBaunn, ¢ NocrneayoLmMm aHannm3omM ero coaepXXumMoro.

B uncnosom guanasoHe ot .00 go .07, pabodas Touka nporpamMmmbl NocregoBaTensHO
"oTMaTbIBaeT" 8 MarnbIX Konew uHamMKaunu.

B Hauane 9-ro konbua (4ncno .08), TeKyLUn, NOMHbIA LMKN 60MbLIOro KonbLa MHanKauum
3aKkaH4MBaeTcs.

Cpaasy e nocne a10ro, HaunHaeTcs opMMPOBaHUE "HOBOro", 6OMBLLOro KoNbLa UHMKaUuK, B
Hayane kotoporo, ynucno .08, "nexatiee" B pernctpe Index, cbpacbiBaetcs B 0.

A Tenepb NpeanonoXxuMm, YTo gMHamMmmyeckas nHgnukaumsa opraHmaoBaHa.

Ho Beab 370 e He caMmouenb. A 0TObpaXaTb-TO YTO?

Ecnn paboyasi Touka nporpaMmbl BCe BPEMS, NOKa YCTPOMCTBO BKIHOYEHO, ByaeT "MoTaTh konbua"
B noAanporpammMe AMHaMUYeCKoOn MHOMKaLmmn, He BbIXo4sa U3 Hee, TO Takoe YCTPOMCTBO U AapoM He
HY>XHO.

OT0 Kak B "12-Tn cTynbax": "Bce 310 Benukonenve pasbuanock o BoiBecky LLITaHOB HeT".
BbiBoa: paboyas Touka nporpammel, "'caenas Bce gena' B nognporpaMmMme guHaMmyeckon
MHOWKaLMKW, OOIMKHA U3 Hee BbIATK, A8 TOro YTobbl KakMM-To 06pa3omM (BapMaHTOB MOXET ObITb
MHOrO), B APYrMx nognporpammMax u rpynnax koMmaHa, He OTHOCALLMXCA K nognporpamme
OVWHaAMUYECKON MHAMKALMMK, CPOPMMPOBaTL YMCIO, KOTOPOE HYXXHO OTOGPa3uTb B SIMHENKE.

B nHTepBane BpeMeHn Mexay MOMEHTOM Bbixofa paboyen Touku nporpammbl u3 M1
OMHaMUYeCKON NHOMKaUUM 1 MOMEHTOM ee odepeaHoro "Bnéta” B NI guHammnyeckon nHankauum,
nporpammMa gormkHa cpopMmnpoBaTb JaHHbIE, KOTOPbIE HY)XHO BbIBECTU Ha UHAMKALUMIO.

N3 aToro cnegyeTt npocTon BbIBOA: HEOGXOAMMO OrpaHuyYnTb "npebbiBaHne” paboyern ToUKM
nporpammsl B N1 gnHaMn4eckon nHanKaumm.

Bonpoc: "Kakum obpasom"?

OTBeT HanpawwmBaeTca cam cobon. KonnyecTso 60mbLINX LMKIOB MHANKALMU HYXXHO "NOCTaBUTb Ha
cyeTynK".

"MokpyTunack" (peyvb naet o paboyen Todke nporpammel) B MM anHaMmmnyeckon nHaMkauum
onpeneneHHoe Konn4ecTBo BoMbLUNX LMKMOB MHANKALUN?

Byab nobpa, NokMHb ee 1 NOAroTOBb TO, YTO HY)XHO BbIBECTM HA MHAUKALMIO B CNeayoLLEM,
NOSTHOM LIMKIE nNporpamMmsil.

BoT Torga v cHoBa "MUIIOCTU NpoCUM”.

CoseTyto Bam npeactaButb cebe pabouyro TOUKY NporpamMMbl B BUOE XXMBOMO CyLLLECTBA, KOTOPOE,
AN TOro YTobbl OHO HE COTBOPWIIO YEro-TO HEXOPOLUETO, HY)KHO NOCTOSAHHO YYNTb YMY-pasymy u
onekaTb. CpabaTtbiBaeT Ha Bce cTO (Ha cebe nposepwun).

WNTtak, onga Toro 4tobbl orpaHnYnTL Bpems NnpebbiBaHnst paboyen Toukm nporpammsl B M1
ANHAMNYECKON NHAMKALMK, B KAYECTBE CHETUYMKA KonuyecTBa 60nbLInX Konew MHANKALMKN, HY>KHO
Ha3HauYNTb perncTp obero HasHavyeHus, NnpeaBapuTenbHO (Ao "Bnéta” B LMk 60MbLWOro KonbLua
WMHOMKaLMKM) 3anncaTb B HErO KOHCTaHTY (3a4aHHOEe KONMYEeCcTBO 6onbLINX KoNew, MHANKaUmMm) 1 B
KOHLe uukna 6onbLlIoro Konbua nHankauumn, AeKpeMeHTMpoBaTb Ero CoOaepPXKMMOe.

Ecnn pesynbTaTtom gekpeMeHTa bygeT SBnsaTbCA YMCo OTnMYHoe oT 0, To paboyad Touka
nporpamMmsbl "yneTut" Ha Ha4yano criegyoLlero Lukna 6onbLworo KosbLla NHANKauun.
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Mocne Toro Kak B cyeTynke byget obHapyxeH 0 (3agaHHOEe KONMMYeCcTBO LMKIOB O0TpaboTaHo),
oTpabaTkbiBaeTcs cueHapui "nporpaMmma ucnonHsietcs ganee” (Bbixog ms MM guHamnyeckon
nHOMKaLmm).
MonobHoe yxxe onucbIBanocb paHee, Tak YTO HAYEro HOBOrO B 3TOM HeET.
NTak, TepMnHonorns Takas:

- Masioe KosnblUo QuHaMmu4deckoll UHOUKayuu,

- 6osibWIOE KOJIbUO QUHamu4eckol UHOUKauuu,

- NOJIHBLIU YUK QuHamu4deckoll UHOUKayuu,

- MOJIHbIU YUK NMpo2paMMbI.
lMoyeMy "NONHbLIN LINMKN AUHAMUYECKON MHANKaUMK', a He "NosiHoe KonbLuo AMHaMN4eCcKom
nHankauum"?
MoToMy, Y4TO MOMHbBIN LUK AMHAMNYECKOW MHANKALNN HE ABASIETCA KOMbLIOM.
B npotmBHOM crniyyae, paboyas To4ka nporpaMmbl He CMOXET BbITK 13 NI guHamuyeckomn
MHAWKaLWUW.
Mo drakTy, "3aKonbLOBKa"eCTb, HO TOSIbKO Yepes NOSHbIN LMK NporpaMmmbl.
A Tenepb, Ha4MHasA C Manoro KosbLa nHankauumn, B obLiem Buge, npeacrasbte cebe, kak UMEHHO
npovcxoaunT ABmxeHne paboyen TOUKM Nporpammbl, 1 Kakne "urypbl BbICLLEro NuoTaxa" oHa
"npogensiBaet".
Ecnn 6yayT 3aTpygHeHus, To elle pas noBHMMaTeNbHEE NpoYMTanTe To, 0 YEM FOBOPUIOCH BhiLLE.
Mpexae Yem nepenTu K getansiM, OCTanochb BbISICHUTb, KAKUM OOMKHO ObITb COOTHOLLEHME
BPEMEHU OTPabOTKN MOJTHO20 UUK/1a QUHaMu4YecKoll UHOUKayuu, K BDEMEHN OTPabOoTKN
MoJIHO20 YUKJsla npo2pamMmabl.
B ngeane, 3T0 COOTHOLLEHWE SOMMKHO BbITb YyTb MeHbLUE 1 (GonbLie Yem 1, OHO BbITb HE MOXET).
To ecTb, BENNYMHA MHTEPBanNa BpeMeHN Mexay MOMEHTOM Bbixoga paboyen ToUkn nporpammbl 13
M guHamuyeckon nHgMKaumm 1 MOMEHTOM Havana cneayroLLero, nosiHOro Uuknia guHamMmmyeckomn
WHAMKaLUWK, OOIKHA ObiTb KAaK MOXXHO MEHbLLIEN.
MpoLue roBopsi, paboyas Touka NporpamMmmbl, B UHTEpPBAare BpeMeHn oTpaboTkn 6onbLuen Yactm
NOSTHOroO LMKMa nporpaMmmbl, 4OSMKHa HaxoauTbes B M anHaMmmnyeckon nHankaumm, a Bcé
ocTanbHOE A0SMKHO OTpabaThiBaTbCHA O4EHb BLICTPO.
[eno B ToM, 4TO, Nnocne otpadoTtku NI guHaMmmnyeckon MHANKaUMK, 1 4o Havana "HOBOro", NofHoro
LMKNa QgMHaMMYeCcKon HAMKaLUUKM, NpoLecc AMHaMMyYeCckon MHANKaLUUKM npepbiBaeTcs.
He TpygHo goragartbces, 4TO Npu 3TOM, B fNiMHenKe OyaeT "BbiCBEYMBATLCA" COLEPXKMMOE OQHOIO
3HaKoMecCTa, a ocTanbHble 6yayT "noraweHbl" (MacCuUBHbI).
Mpwu Bbixoage 13 MM guHaMmnyeckon MHANKaLMM, MOXHO "Nnoracutb” 1 3TO 3HAaKOMECTO, HO CMbICI B
3TOM HEeDOMbLUON, TaK Kak 3TO MPaKTUYECKN He yMeHbLuaeT adhdekT "MepuaHun”,
B nobom cnyyae, nepuogundeckas "nacCMBHOCTL" NOANPOrpamMmmMbl UHAMUYECKON MHONKALNN
NpUBOAUT K "MepuaHuamM/MopraHnsiM™ nokasaHum, ¢ NepuooM paBHbIM UHTEpPBany BpeMeHu
OTPabOTKM NOJTHOIO LMKIIa NPorpamMmeil.
[ns Toro 4To6bl MakcuManbHO 0CcNabuTb HeEraTMBHLIE NOCEACTBUSA "MepLaHmin'”, HeobXoaNMOo
MaKCUMaribHO YMEHbLUNTbL BPEMS 3TOro “MopraHus”, TO eCTb, CTPEMUTLCSA K TOMY, YTODObI Ta YacTb
nporpamMmebl, kKoTopasi He oTHocuTcs K M gnHamudeckon nHanKauumn, oTpabaTbiBanacb Kak MOXHO
ObicTpee.
To ecTb, B 9TOM "4yacTn", B ugearne, AOSMKHbI OTCYTCTBOBATh NOAMNPOrpaMmmbl 3aepXekK,
KONMMYeCTBO KOMaH, AOMKHO OblTb MUHUMANbHbLIM.
lMepBoe akTyanbHee, YeM BTOPOE.
Mo npuynHe TOro, YTO MHTEpBarn BpemeHu, hopmupyemMbln gaxe ogHown NI 3agepxkn, MoxeT
MHOIOKpaTHO MpeBbiaTh UHTEPBaN BpeMeHU O0TPaboTKM BCEX OCTaNbHbIX KOMaHA, yKa3aHHOro
BblLLe, yYacTka NporpamMmbl.
A ecnn IMIN 3agepXek HECKOMBbKO U OHU "MaccuBHbl" (MO0 CyMMapHOMY BPEMEHU OTPaboTKK)?
Mony4dnm "cmnbHerwne mopraHms/mepuaHns”.
BbiBOg B naeane: npu paspaboTke nporpamMmMbl, B cocTaB koTopor BxoauT NI guHammuyeckomn
WMHOMKaumMM, HeobxoguMo caenathb Tak, YToObl B cOCTaB "yyacTka NacCUBHOCTU" NoAnporpammbl
OWHaAMMYECKON MHAMKALMK He Bxoauna Hu ogHa [Nl 3agepxxkun, n oH Obin "MIMHEAHBIM 1 KOPOTKUM".
Ha npakTuke, Takoe BO3MOXHO CAenaTh TOMbKO B MPOCTLIX MporpaMmmax.
Mo mepe BO3pacTaHUs NX CIOXHOCTU, NPOrpaMMUCT BbIHYXAeH GyaeT natm Ha KoMNpoMMce.
W elle ogHa ocobeHHOCTb, cBsidaHHas ¢ M1 anHamMmmnyeckon nHaukauum.
Mpegnonoxum, 4To paspabaTtbiBaeTcst U3MEpPUTENbHOE YCTPONCTBO, C OTOOpaXKeHNeEM pe3ynbTaToB
N3MepPEHUI B NIMHENKE, COCTOSILLIEN U3 7-CErMEHTHbIX MHAMKATOPOB. Hanpumep, YactoTomep.
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CnepoBaternbHO, HY)KHO ChOPMMPOBATbL, AOBOMbHO-TAKM 3HAYUTENbHbLIA, UHTEPBAN BPEMEHU
N3MepeHus.

Ecnu MM guHammyeckon nHgmkaumm 6yaet paboTtaTe OTAENbHO OT rpynbl NPOrpaMm
bopMMPOBaHMS MHTEPBANa BPEMEHU U3MEPEHUS], TO COOTHOLLEHWE BPEMEHM OTPabOTKM NOJTHOTO
LMKIa AMHaMUYECKON MHOUKALUWK, K BpEMEHN OTPabOTKM MOMHOrO LnKna nporpamMmmbl, O4eHb
CUSTbHO YXYOLINTCA, YTO NpuBeLEeT K CUMbHENLLNM "MepLaHmsam”,

Bonpoc: "Kak BbINT/ N3 3TOro 3aTpyaHUTENBHOrO NOMOXeHNa?"

OTBET: LMK ANHAMMUYECKON MHOMKaLMK SOMMKeH oTpabaTbiBaTbCs BHYTPU LiMKa OpMUpOBaHms
WHTepBana BpeMeHN U3MepeHusi, TO eCTb, BXOOUTb B €ro COCTas.

B aTom cny4vae, "1 BOMKK CbITbl U OBUbI Lierbl" (COBMELLeHUe yHKUUR).

Kak aTo penaetcsa?

B cywHoCTH, 3TO AenaeTcsa 04eHb NPocCTo.

B Hauane nomnHoro uMknia AMHamMmu4eckomn nHaukauumn, Bpemsi oTpaboTKM KOTOPOro KanmbpoBaHo
(He "rynseT"), cHETHbIN BXO4 MUKPOKOHTposnepa pasbnokmpyeTca (Hayano cyeta), a nocrne
OKOH4YaHMs1 OTPabOTKM NOSTHOIO LMKIa ANHAMUYECKON NHOauKauuKn, 6rokmpyetca (KoHew, cyeTa).

C Taknm pacyeToM, 4ToObl MHTEPBAN BPEMEHU, MEXOY MOMEHTOM Pa30boKMPOBKN CHYETHOIO BXo4a
N MOMEHTOM ero GroKMPOBKK, BbIN B TOYHOCTM paBeH 3HAYEHNIO N3MEPUTENTbLHOIO MHTEepBana
BPEMEHMW.

NHTepBan BpeMeHn oTpaboTkM NOMHOro LMKna AUHaMMYeCKon MHOMKALMK HY)XKHO caenaTb
HECKOITbKO MEHbLLMM, YeM MUHUMAanbHbINA (€CMN NX HECKOSbKO) MHTEepBar BpeMeHU N3MepeHus.
OT10 00ycrnoBneHo TeM, YTO Cpasy e Nocne OKOHYaHWs OTPabOTKM NOMHOIO LMKIa AUHAMUYECKON
WMHOMKALMM U 4O MOMEHTA BIIOKMPOBKN CYETHOIO BXO4A MUKPOKOHTposfepa (OKOHYaHus cHeTa),
HY>XHO MPOM3BECTM TOYHYH "OoBOAKY" (KanuMbpOBKY) MHTEpBana BPEMEHN N3MEPEHUS 0
TpebyeMor BENUYMHBDI.

B cocTtas INMIN gnHamuyeckon MHANKaLMN OOIMKHbI BXOAUTb KOMaHabl BETBNeHus, obecnevnBaroLme,
B "rpaHuuax" nosiHoro uukna gMHamMmm4eckon nHankaumm (Ho He BHe ux), COOTBETCTBYOLLME
"3aKonNbLIOBKU".

A Tenepb, nocne Toro kKak coopMmpoBaHbl 00LLME NpeacTaBNeHNs o0 NpuHUMNax paboThl
noanporpaMmm AnMHaMM4eCKOW MHAMKALUMK, 3anMeMcs AeTanamu.

Pabomaem ¢ mekcmom npoz2paMmbi Fsr.asm
Ha "wanke" nporpaMmmbl 0OCTaHaBnuBaTbcAa He Byay (HMYEero HOBOro HeT).
B Hen "nponuncaHo" Bce T, YTO UCMONb3yeTcs B paboyen YacT NnporpaMmmel.
MM START - ctaHgapTtHasa (nogrotoBuTenbHble onepauuun. C yyeTom cneundukm
paspabaTbiBaeMoro ycTpomucTea).
Hanee cnepnyeT NN npeobpasoBaHns BONYHLIX YNCEN B ABOUNYHO - OECATUYHbIE.
O6ocHoBaHwue HyxHocTh aTtou [N 6bino gaHo paHee, a "pas3bopkn” ¢ Her ByayT nosgHee.
[na onpeneneHHOCTH, HYXKHO "NPUBA3aTbCs K Ha4anbHOM TOYKe oTcyeTa'.
To ecTb, aTb OTBET Ha Bonpoc: "Kakoe 3HaKoMeCTO NIMHENKN, nocne Bnéta paboyen ToUku
nporpammel, B MM gUHaMUYeCKon UHOMKALMU, HYXKHO aKTUBMU3MPOBaTb NepBbIM?"
O6bI4HO, HAYMHAKOT C CaMOro MnaaLlero 3HakomecTa (pa3psaa), YTo U UMeeT MecTo ObITb.
Copepxumoe cyeTUYMKa Manbix Konew mHauMkauum cobpaceisaetca B O (clrf Index ).
Mepepq "BNETOM" B Manoe KOnbLUo UHAMKALMK, B CHETYUK KonnyecTBa O0onbLUMX Konew,
MHAMKauum Count , HY>XHO 3anMcaTb KOHCTaHTY.
To ecTb, KONn4ecTBO HGONbLUNX KOMEL MHAMKALUKN, KOTOpbIe AOIMKHA "oTMOTaTh" paboyast Touka
nporpamMmbl Ans TOro, YTobbl BbINTM U3 NOMHOrO LUKNa ANHaMUYeCKon nHaMkauum (no cueHapuio
"nporpamma ncnosnHsaeTca ganee”).
KoHcTaHTa ykasaHa B obwem Buge (X).
Ee uncnoBsoe 3HayeHve onpegenseT NporpaMMmcT.
[anee, no TekcTy nporpaMmmsl, Bl BuanTe obLyto "Touky Bxoga" B Marnoe 1 6onbLuoe konbua
nMHOMKaumm, kKoTopon aendaeTca nepsasi komaHga MM CYCLE (moviw LEDO ).
MocmoTpuTe B "Wanky" nporpaMmmel.
Bbl yBMaWTE, 4TO B Hew "nponucaHbl” 8 pernctpoB obuero HasHavyeHusa LEDO ... LED7.
B Hux, c cobnogeHemM nopsaka CTapLUMHCTBA, XPaHATCS ABOUYHO-AECATUYHbBIE YNCNa, KOTOpbIE, B
JarnbHenwemMm, HyXXHO "npoTawuTe” Yepes MM koaMpoBKKN K NOCre 3TOro, BbIBECTU Ha MHAUKALNIO.
OTu Yncna 3anucbiBaloTCA B HUX eLle 4o "BnéTa" paboden Toukm nporpammel B MM gnHammyeckon
nHankaumm (a nMeHHo, nocne otpaboTku NN npeobpasoBaHUA ABOMYHbIX YNCEN B ABOWYHO -
AECATUYHbIE).
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B nHTepBane BpeMeHn oTpaboTku NOAHOro Uukna ANHaAMNYeCKOn NHANKALUKN, NX COOEPKMMOE He
MeHsieTCS (B HUX HMYErO HE 3anncbiBaeTCs).

Mx cogepxumoe TonbKo nocriefoBaTenbHO CYMTLIBAETCA.

B TekcTe nporpammel, Bbl BUanTe Tonbko obpaweHue k pernctpy LEDO.

Kyna "ncnapunuce" octaneHble 7 peructpos (LED1 ... LED7), Beab B TEKCTE NpOorpaMmbl, NPAMbIX
obpalleHnii K HAM HeT?

OTu "yygeca" HasbiBalOTCS KOCBEHHOM agpecauuen.

Mpexae Bcero, K HEN HYXXHO NOArOTOBUTCS.

HeobxoamMmocTb 3TOM NOAroTOBKM OBycnoBneHa Tem, YTo Nocre Kaxagoro nepexoaa, ¢
npegbiayLLero Manoro KonsLa nHaukauuun, Ha nocrneayroLee, HyXXHO akTMBUMpoBaTh cnegytollee
(Mo cTapLUMHCTBY) 3HAKOMECTO.

To eCTb, NPUHLMNOM ANHAMUYECKOW MHONKALMN,

KomaHnga moviw LEDO saBnseTtcs "XuTpon" KomaHgomn.

Mo onpepeneHuto, ¢ ee NoMoLLbIo, B pernctp W, gormkHa 6bITb 3anmMcaHa Hekas KOHCTaHTa,

HO TONbKO rae oHa?

Ha ee "mecte" Haxoantca LEDO.

Bonpoc: "Kakas e 370 KOHCTaHTa"?

OTBeT: a camas YTO HM Ha eCcTb HaTypanbHas.

MocmoTpuTe B "Wanky" nporpaMmmebl.

Pernctpy LEDO, anpektmueon equ, npuceoeH agpec 10h.

OTO M eCTb KOHCTaHTAa.

B atom cny4ae, MPLAB "BnauT" He HasBaHue peructpa, a ero agpec.

Takum obpasom, B pernctp W, 3anuceiBaetcs agpec pernctpa LEDO.

To ecTb, komaHgon moviw LEDO 3agaeTcs "HavanbHasi Todka oTcyeTa'”, K KOTOpOou, Yyepes
npouenypy KOCBEHHOW agpecaunn, ocyLLLecTBNAeTCA "nMpmBaska” agpecosB Bcex octanbHbix LEDoB.
Coaepxumoe permctpa Index, OT uMkna K LMKy Manoro KonbLua nHankaumu, dyaet
WHKpPEMEHTMPOBATLCA, NocnegosaTensHoO Bo3pactada oT .00 go .08.

CnepoBaternbHO, eCnn B KaXX40M LMKIe Manoro Komnbla MHANKauumn, NpomM3BoanTb CyMMUPOBaHNE
dukcmpoBaHHoN KoHCcTaHTbl 10h (agpec peructpa LEDO) u cogepxumoro peructpa Index

(addwf Index,W ), TO OT LMKNa K LMKy Manoro Kosbla nHankauum, pesynbtaT CyMMUPOBaHMS
(coxpaHsieTcs B peructpe W) BygeT nocnegoBaTtesnibHO yBennumeaTtbes oT 10h go 17h.

Moyemy He oo 18h?

MoTomy, 4TO "nosiBneHune”, B pernctpe Index, BOCbMepKK, eCTb KpUTepum cbpoca ero cogep>XMmMoro
B 0, KOTOpPbIA NPONCXOOUT B CaMOM Ha4vane ee (BOCbMepKM) "NnosiBrneHns".

Takum obpasom, B xoge otpabotkum NN guHamuyeckon nHaunkaumm, B permctpe W, byget
npovcxoauTb nocregoBaTtenbHbI nepebop (No konbuy) agpecoB pernctpos LEDO ... LED7.
3a4yeM 3TO HYXKHO U "K KaKON CTEHKE NPUCIIOHUTL" COAEPKMMOE 3TUX PETMCTPOB?

UTo6bl OTBETUTL HA 3TOT BOMPOC, HYXXHO nonoapobHee pa3obpaTtbCsa C TEM, YTO Ha3bIBAeTCA
KOCBEHHOMN agpecauunen.

B vacTtu kacarowenica 6anT-opMeHTUPOBaHHbIX KOMaHA (KoMaHabl paboTbl C KOHCTAHTaMu He B
CYET), OO cuX Nop, ncnosb3oBanach TONbKO NpsaMas (HenocpeacTBeHHas) agpecaunsd, npyu KOTopon
KoMaHaa obpallaeTcs K Ha3BaHWUIO perucTpa.

KoceeHHast adpecayusi ecmb cnocob obpaueHust K co0epXumMomy peaucmpa, nocpedcmeom
eblbopa e2o adpeca (HazeaHue peaucmpa He yKa3blieaemcs).

K komaHgam paboTbl C KOHCTaHTaMM 3TO HE OTHOCUTCS.

OTa HyXHasl, HO "TeMHas nowagka" MHOrMM NonopTUna HEPBbLI, Tak YTO MMeeT 60NbLLIOK
NpaKkTU4ECKUIN CMbICA C Helr pa3obpaTtbes.

Kpome Toro, kocBeHHas agpecauns — "BeLlb” NCKNIOYNTENBHO Nones3Hasl, Tak Kak 0O4eHb 4acTo, ee
NPUMEHEHME NO3BONSIET 3aMEHUTb "TPOMO3aKue" npouenypbl Ha 6bonee "koMnakTHbIE" (BbIUIPbILL NO
KOnnyecTBy KOMaHA), npuyem, 6e3 nameHeHus PyHKLMOHaNbHOCTN.

KocBeHHas agpecauns HaumHaeTcsl ¢ KonupoBaHus (Yepes pernctp W), ua obnactn onepatnBHoOm
namMsaTu, B permcTp creumansHOro HasHadeHna ¢ HasBaHnem FSR, agpeca peructpa, cogepxmmoe
KOTOpPOro, B AarnbHewnwem, 6yaeT ncnonb30BaThCs.

PerncTtp FSR 3agencTByeTcs TONbKO NPU KOCBEHHOW agpecaunu.

EcTtectBeHHO, 4YTO 00 UCNONHeHWs KomaHabl movwf FSR , agpec aToro permctpa gOmKeH bbITb
3anucaH B pernctp W (cm. moviw LEDO ).

B naHHoM cnyyae, B pernctp W, Ha caMOM nNepBoM "BUTKE" Manoro KosbLla UHAMKaLuuy,
3anucbiBaeTcs uncno 10h, n ganee, B xoge otpabotku MMM guHaMMyYeckon MHAMKALMK, B PETUCTP
W, ByayT nocnegoBaTtenbHO M MO KOMbLy, 3anncbiBaTbCA Yncna B AnanasoHe ot 10h go 17h
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(agpeca peructpos LEDO ... LED7).

Cpasy xe nocne 3anucu, B peructp W, nioboro 13 atux 4yncer, oHo konupyetcs, n3 peructpa W, B
pernctp FSR (movwf FSR)).

OTO NPUBOANT K TOMY, 4TO Mo xony oTtpaboTku Ml guHamunyeckon nHankaumm, B permctpe FSR,
npoucxoaunT nocrnegoBatenbHbIN "nepebop” agpecos (Mo KOmbLy) TEX PEMMCTPOB, COAEPKUMOE
KOTOpbIX, B AanbHenwem, byaet ncnonb3oBaTbCs.

[na Toro 4Tobbl cKONMPOBATL (CYMTaTb) COOAEPXKUMOE perucTpa ¢ agpecoM, ykasaHHbIM B perncTpe
FSR, B peructp W (ansi ganbHenLwero Ncrnonb3oBaHns), HYXXHO BbINONHUTL Komanay movf Indf,W .
To ecTb, 06paweHue k pecucmpy Indf coomeemcmeyem obpauwjeHuro k co0epPKUMOMY Mo20
peaucmpa, adpec Komopo20 3anucaH e peaucmpe FSR.

[ns yoo6ctea, MOXHO KOBapHO nepedpasnpoBath Tak: komaHga movf Indf,W obpaluaercs He K
"peructpy” Indf ("uucTtaga nogcrtasa”, Tak Kak OH (hmMsmyeckn He peanusoBaH. [pocTo "KHOMKa,
KoTopas BKIloYaeT AencTBMe"), a K CoaepXXMMOMY TOro perucTpa, agpec Kotoporo "nexuT"” (Ha
MOMeHT obpaLlleHus Kk Indf) B pernctpe FSR.

Peructp cneunansHoro HasHadeHus Indf, Takke, kak u permcTp cneumansHoOro HasHavyeHusa FSR,
3ae1CTBYyEeTCA TOMbKO NPM KOCBEHHOW agpecauun.

O6a oHn HaxogsaTca B 0-m BaHke u oTobpaxatoTesa B 1-M OaHke, Tak YTo paboTaTb C HAMU MOXHO,
"He 3abuBag cebe ronosy" Bbibopamun GaHKOB.

WNTak, B pedynbtate paboTbl nepBbix 4-x komaHa MM CYCLE, Ha kaxaom "BUTKe" Manoro KonbLa
nHaunkaumm, B pernctp W, 6yget no ouepeau, nocnegoBaTefnlbHO KOMMPOBATLCA COAEPKUMOE
peructpos LEDO ... LED7.

Copepxunmoe 8-mu peructpor LEDO ... LED7 npencraBnsieT cobon 8 0BONYHO-AECATUYHBIX YMCen,
B AnanasoHe oT .0 o .9 (¢ "npmuBsA3KON" K NOPSAKY CTapLUMHCTBA), 3Ha4YeHNs KOTopbIX, nocne
nepekoanpoBKK, HY>KHO NocrneaoBaTenlbHO 0TO6pa3nTb B COOTBETCTBYIOLMX 3HAKOMECTax.

OTO Mbl yXXe NPOXoaunu.

BcnomuuTe MM TABLE, B KOTOpOW OCYLLECTBNAETCA NepekoanpoBKa ABOUYHO-AECATUYHOIO Kofa B
Kog 7-cerMeHTHbIX nHankatopos ("nporpamma” addwfpc.asm ).

B peructpe W, HaxoguTcs TO, YTO HYXXHO rnepekoauposaTsb.

OcTaHaBnuBaTbCs Ha 3TOM A He Byay (cMm. nporpammy addwfpc.asm ).

TonbKo 4YTO Mbl pacCMOTPENN NPUMEP OpraHn3aumMm KoceeHHoU adpecayuu ¢ obpaweHuUeM K
mab6bnuuye OaHHbIX.

To e camoe MOXHO caenaTb 1 6e3 NCnonNb3oBaHMUS KOCBEHHOW agpecaunn, HO B 3TOM criyyae,
KONU4eCcTBO KOMaH[ BO3pacTeT, U BECbMa CYLLEeCTBEHHO.

[ns "Bxoga B Tabnuuy", ncnonb3dyeTcsa komaHga ycnosHoro nepexoga call .

MNMocne Bo3BpaTa No CcTeky, nporpamma byaeT UCNONHATLCA Aanee.

B naHHoOM cniyyae, N TABLE pasmelyeHa B KOHLE NporpaMmbl, HO ee MOXHO pasMecTuUTb U B
Ha4ane nporpamMmei.

MocmoTpuTe B TEKCT nporpaMmebl Fsr.asm .

Mocne komaHabl call TABLE , Bbl BuguTE "fMiMHENHBLIN" y4acToK U3 4 nocriegoBaTensHO
UCMOMHAEMbIX FPynn KOMaHA4.

HeTtanbHo, nx coctas 1 paboTa 6ygyT pacCcMOTpeHbl Ha 2-M aTane “"pa3bopok”, a noka, bykBanbHO
napy Crnos O HUX.

3ayeM Hy)xHa rpynna KomaHg yCTaHOBKM 3ansiTON, MOHATHO yXe U3 ee Ha3BaHuS.

"pynna komang hopMMpOBaHUS agpeCcHOro kofda ynpasneHna gelmngpaTtopom opmMupyeT 3ToT
caMblli agpeCHbIN Kof.

PaHee, 9 "npueasan” gewmndpatop K m/cxeme 55507, nmetowlen 3 agpecHbix Bxoga v 8 BbIXxo4oB
(ma 6yger TaKk).

B 3aBMcMMOCTM OT agpecHoro koga, Ha KakoM-nnbo ogHOM 13 8-Mu BbIXOL4OB AelumdpaTopa
yctaHasnueaetcs 0 (Ha ocTarnbHbIX 1).

B pesynbTaTe aTOro, akTMBUPYeTCs TOT 7-CErMEeHTHbIV MHAMKATOP NMUHENKN, K 0BLLKUM KaTogam
KOTOPOro NOAKMOYEH 3TOT BbIXO[,.

BosHukaeT Bonpoc: "MoxHO nu obonTtuck 6e3 BHelHero gewmndparopa, nepeaas ero yHKLMm
MUKPOKOHTpOsnepy?

OTBeT: ga, MOXHO, HO TOSbKO B CNyyae HanuMyusa elle ogHoro (KpoMe AByX 3aelCTBOBaHHbIX)
8-BbIBOAHOrO NOpTa, K KOTOPOMY, B 3TOM Criyyae, MoryT 6bITb NOAKMOYEHbI 8 BbIBOAOB 06LLMX
KaTodoB 7-CErMeHTHbIX UHOMKATOPOB NUHENKN.

B PIC16F84A, TpeTbero nopta HeT 1 NO3TOMY NPUMEHEHNE BHELLHEro gelndpaTopa Heobxoanmo.
[ns MUKPOKOHTPONNEPOB, C KONMNMYECTBOM NOPTOB HE MeHee 3-X, AelndpaTtop MOXHO
opraHu3oBaTb NPorpaMmmHo.
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B aTom cny4yae, B npeanaraemyto Bawemy BHUMaHUIO "3aroToBKy" NporpamMmmbl, Ha MECTO rpynnbl
KoMaHg oOpMUPOBaHNS aapeCcHOro koga ynpasneHusa gemgpaTopoM, HYXXHO "nocTtaBute” rpynny
KOMaHf, KoTopas peanuayeT gelundpparop.
"pynna kKomaHA BbIBOAA HA UHAMKALMIO CUMBOJIOB AECATUYHbIX LMp Takke B 0COObIX NOSACHEHMAX
He HyXXZaeTcs: TOT UM MHOW CUMBOS AECATUYHON LmMdphbl, B BUAe NepekognpoBaHHoro banra,
BGaHanbHO 3anucbiBaeTCcH B 3allenku nopta B.
BbiBOA cmBOna Ha nHaMkaumio 6yaeT OCyLLEeCTBIIEH B TOT 7-CErMEHTHbIV MHAMKATOP, Ha 0BLNX
KaTtogax koToporo gelwmngpartop ycraHosun O.
®yHKUMA rpynnbl KOMaHA 3a4epXXku, onpeaensiowen BpemMs HaxoXaeHUs OOHOro 7-CerMeHTHOro
UHOMKaTopa B aKTUBHOM COCTOSIHUW, ICHA U3 HA3BaHWSA 3TOW rpynnbl KOMaHa.
B Hewn ocywecTtBnsieTca nogbop YMCrOBOro 3Ha4eHUsa BpeMsidaagatoLLlent KOHCTaHThbl (KOHCTaHT).
MpeanonoXxmm, 4To OAMH "BUTOK" Manoro Kornbla MHOMKaLUK "0TMOTaH", U NPOM30LLEN nepexos Ha
cnenyoLwmin ero "BUToK".
[na Toro 4tobbl, Ha 3TOM "BUTKE", 0bECNeYnTb:
- 0bpaboTky 6arTa, XxpaHsLerocs B cnegytowem (no nopsaky crapwunHetea) LEDe,
- M3MeHeHue afpecHoro koda gewmndparopa, npMoasLlee K akTmeaumn creyoLero

(no nopsaKy cTaplMHCTBA) 3HaKoMecCTa,
HeobXxoAnMO yBENNUUTL, Ha 1, cogepxunmoe "pyneBoro” permctpa Index, kKoTopoe 1 npomcxoguT
nocne ncnonHeHusa komadgbl incf Index,F .
MNMocne nHKkpemeHTa cogepXxmmoro pernctpa Index, Hy>xHO 06A3aTernbHO NPOBEPUTDL, a He
3aKkoH4Yunacb nn otpaboTka umkna 6onbLIOro Konbua NHAMKaLMK (MOCNne 3TOro, HY>XHO NEPEXOanNTb
Ha crnegylLwmn Lmkn)?
Mnun no-gpyromy: He yctaHoBUnach nu, B peructpe Index, Bocbmepka?
[nsa aToro, opraHMsyeTcs NpoBepoYHas rpynna KomaHa, ¢ 3agencTesoBaHnem drara HyneBoro
pesynbTaTa Z.
OTO Mbl yXXe NPOXoaunu.
OT1nunyme 3aknovaeTcst TONbKO B TOM, YTO BMECTO KOMaHAbl onepawmm ¢ KoHcTaHTom (sublw ),
ncnomnb3yeTcs KoMaHga onepauumn ¢ coaepxmmbim pernctpa (subwf ), kK koTopomy aTa KoMaHga
obpavyaeTcs.
B pernctp W, 3anucbiBaetcs koHcTaHTa .08.
®nar Z cbpackiBaetcs B 0 (2 MOXHO 1 He cOpacbiBaTb, TaK Kak 3To donar 1-n rpynnbl).
W3 copgepxmumoro pernctpa Index, BblumtaeTca cogepxmmoe pernctpa W (To ectb, umcno .08),
W nocne aToro, NPoBepsieTCHa COCTOSAHUe dhnara HyneBoro pesynstarta Z.
PesynbTtaT aTOM onepauuun 6yaeT HyneBbIM TOMBKO B TOM cryvae, ecnv B peructpe Index 6yget
"nexatb" Yncno .08.
Ecnn yucno, "nexaulee" B pernctpe Index, oTAIMYHO OT BOCbMEPKU, TO NOCIE NMPOBEPKN COCTOSHUSA
dnara Z, npousongeT 6e3ycnosHbi nepexog B MM CYCLE, To ecTb, Ha HOBbIM "BUTOK" Manoro
KonbLa MHAWKaLMK, Nocrne 4ero, onnucaHHas Bbille "Lenoyvka cobbITUA" NOBTOPUTCH, HO TOSNBKO
6yneT obpabaTbiBaTbCs COQEPXKMMOE criegyoLLlero, no ctapwmHetey, LEDa.
Ecnn uncno, "nexawee" B pernctpe Index, dyget paBHo 8-mMu, TO NOCe NPOBEPKM COCTOSHUSA
dnara Z, komaHga goto CYCLE 6GygeT npourHopupoBaHa (BMECTO Hee, UCMONHAETCS
"BUpTYyanbHbIA" Nop ), n 6ygeT oTpaboTaH cueHapui TMna "nporpammMa UCnonHaeTcs ganee'.
Ecnu 310 Tak, TO BbINONHAETCHA BblpaBHMBAKOLWMWA NOP .
B TOM cMmbIcne, 4TO OH ycTpaHseT "pa3Hobon” B 1 M.U. Mexay ykasaHHbIMU BbILLe, CLLeHapusaMmm
BETBMEHNUS.
W B camom gene, nepexon paboyen ToUKM NporpamMmmbl Ha 1-10 KOMaHAy OAHOro cueHapus,
npovcxoauT Yyepes 2 M.LU. (KomaHda goto mcnonHseTcs 3a 2 M.U.), a ee nepexo Ha 1-10 KomaHay
apyroro cueHapwus, yepes 1 m.u. (komaHga "BupTyansHoro" NOPa ncnonHsietcsa 3a 1 m.u.).
Ecnn peyb nget o "nnioc-MnHyC ABYX Nantax”, TO BbIpaBHMBAKOLWUN NOP He HyxXeH, Ho ecnu M1
ANHAMNYECKON NHAMKaUUKN y4acTByeT B (hOpMMPOBaHMM KannubpoBaHHbIX MHTEPBANoB BPEMEHU, TO
BblpaBHMBaHNE HEOOBXOAMMO.
OT0 BNUSET Ha CTabMbHOCTL Pe3yrbTaToB U3MEPEHUN.
B gaHHOM cniyyae, "pa3Hoboi" He BENWK, U Ha HEro BMOJSIHE MOXHO "3aKpbITh rnasa’, Ho 4eno He B
HeM, a B NnpuHuune.
A 9TO yXe cepbE&3HOo, TaK KaK peydb UAET O KayecTBe U3MepUTENbHbIX YCTPONCTB.
B naHHOM crniyyvae, BbipaBHUBAIOLLMIA NOP TOSbKO OOWH, HO B APYrMX Criydasx, X MOXeT
notpeboBaTbCA HECKOMBKO.
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Ha aToT "HeB3payHbIn”, BbipaBHUBAOLWMIA NOp s obpalato Balwe BHUMaHWe no Ton NnpuymHe, 4To B
crny4vasx Hanuyns BETBIIEHUIA, MPOUCXOASALWMX BHYTPY KanmbpoBaHHbIX LUUKNOB, He06X0OUMOCTb B
BblpaBHMBaHUN BO3HWKaAET 4OCTATOYHO YacTo.

Tonbko B 3TOM Criy4ae, MOXHO ChopMmnpoBaTh U KannbpoBaHHbIN, U BbICOKOCTabUNbHbIN MHTEPBan
BpEMEHU.

WNTak, B criydae UcnosiHeHNa cLueHapus "nporpammMa UCronHaeTca ganee”, nocne BbipaBHUBAKOLLENO
NOPa, ncnonnsietca komanga clrf Index .

To ecTb, 6anT "pynesoro” peructpa Index cbpacwiBaeTcs B 0, 4TO €CTb NOArOTOBKA K nepexony Ha
cneayoLwmi LMK 60nbLLIOro Komnbua NHANKaumu.

Mepepn Tem, Kak ero oCyLeCcTBUTb, C Lienbto obecnedeHns Boixoaa m3 MM guHammyeckon
nHANKaLMm, HeobxoOUMO YMEHbLLNTL, Ha 1, cogepXXumoe cyeTynka BonbLUmMX Konew, HanKaumm
Count (decfsz Count,F ).

KomaHnga BeTBneHus decfsz , Kpome AekpeMeHTa, eLe 1 ocyLlecTBNSeT NpoBepKy Tuna "pesynstaT
OEeKpeMeHTa paBeH UNu He paBeH Hyn?"

Ecnn pesynbTaT gekpemMeHTa coaepxumMmoro peructpa Count He paBeH HYINH, TO UCMOMNHUTCA
komaHaa goto CYCLE , n paboyas Touka nporpammbl "yneTuT" Ha Hayano criegqyowero uukna.
Mocne oTpaboTkM cneaytoLwero umkna 60nbLoro Konbua MHANKaUun, Npon3onaeT cnegyroLwmnin
OeKpeMmeHT cogepxumoro peructpa Count n 1.4.

[o Tex nop, noka B pernctpe Count He "nosisutca” 0.

Mocne atoro, komaHga goto CYCLE 6yaeTt npourHopupoBaHa (BMecTo Hee, "BupTyarnbHbin' NOP),
n nanee, 6yget ncnonHeHa komaHga BbipaBHmBatowero NOPa.

Mocne atoro, paboyasi Touka nporpaMmmbl Beixoant ua NN guHamudeckon nHgukauumn (3aBepLieHune
MOMHOro LMKNna AUHaMU4eckon nHankawumm), u nocrne ncnonHenus rpynn MM n komaHa,
OCYLLECTBASOLWMX pasnuyHbie "nonesHble” onepaunn, "ynetaet" (goto Bin2_10 ) Ha nepByto
komaHgy MM Bin2_10, KOTOPY MOXHO CYMTaTb TOYKOW BXOAA B NOSTHbIN LUK NPOorpaMmeil.

Mocne aToro, BCE TO, O YeM LWia peyb, OyaeT MHOroKpaTHO NOBTOPATLCA 40 TEX Nop, Noka He
OyaeT BbIKIYEHO NUTaHWE YCTPOMCTBA.

Bbixoa Ha cnegytowmnin umkn 60nbLIOro KonbLa MHANKaLMM NPONCXOAMT Cpasy e Nocre CMeHbI
coaepxumoro permctpa Index c¢ .07 Ha .08.

"Cpasy xe" 03Ha4yaeT TO, YTO ATOT BbIXOA NMPOUCXOANUT OYEHb BbICTPO, HO HE "MIHOBEHHO".
lMocMoTpuTE B TEKCT "nporpammbl’.

Mocne koMaH4bl MHKPEMEHTA coaepXXnmoro permctpa Index, n go komaHael cbpoca ero
cogepxumoro B 0 (B TOM cnyyae, ecnu pesyrnbTaT MHKpeMeHTa paBeH .08), oTpabaTbiBaeTcs 6 m.u,.
Takum obpasom, cMeHa BocbMepku Ha 0 nponsonget Yepes 6 M.uU. (B Havane 7-ro), To ecTb,
ObICTpO.

Btopowm atan

Tenepb paszbepemcs ¢ rpynnamm komaHa, kotopble B TekcTe MM guHaMu4eckon nHankaumm,
OTMeYeHbl NPEPLIBUCTLIMU NIMHUSAMN N3 TOYEK, TO €CTb, NONHOCTLIO 0hopMuM TekcT T
ANHAMNYECKON NHANKaLUN.

Bawemy BHMMaHuio npegoctasnsetTca ASM-cainn yHusepcansHou "3arotoku” 11 8-paspsgHon
OWHaMUYeCcKon MHAOMKAaLMK, C UCNOSb30BaHNEM BHELLHErO AelundpaTopa.

®dann nporpaMmmbl Ha3biBaeTcsA Dinam.asm (Haxogutcs B nanke " Tekcmabl npozpamMm’™).

OHa BbIMNAOUT Tak:

* * * * * * *kkkkkkkkkkk * * * *kkkkkkkkkkk * * *

; TPYIINA NOANIPOTPAMM 8- PABPSIIHOM IVMHAMUYECKOM MHOMKALMM C
; UCIIOJIb3OBAHMEM BHEWHET'O IOEIM$®PATOPA.

rkkkkkkkkkkkkkkkkkhkkkhkkkhhkkkhkkhkhkkkhkhkkkkkkkkkkhkkkx kkkkkkkkkhkkkhkkkkhkkkkkkkkkkkhkkk
1

; " WANKA ITPOI'PAMMEL"

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhkhkkkkkkkkkkhkkkkhkkkx kkkkkkkkkhkkkhkkkhkkkkkkkkkkhkkkk
1

. Dinam.asm YHMBepcanpHasi Tpynna NORNporpaMM 8- pasSpsifHOM AMHAMMYECKON MHIUKALNM

) Onpe.ue.ne:—me IIOJIOKEHMSI PerMCTpPOB CIeLMAaJIBHOI'O HABHAYEeHNS.



Indf equ 00h ; Permcrp INDF.

PC equ 02h ; PermcTp cueTumMkKa KOMaHg.
Status  equ 03h ; PermcTp Status.

FSR equ 04h ; Permcrp FSR.

PortA equ 05h ; Permcrp PortA.

PortB equ 06h ; Permcrp PortB.

LEDO equ 10h ; PermcTp 1- ro 7- cCerMeHTHOTO MHAMKATOPA.
LED1 equ 11h e 2- TO -- --
LED2 equ 12h e 3- TO -- --
LED3 equ 13h j -mmmm- 4- To -- --
LED4 equ 14h j -mmmm- 5- To -- --
LEDS equ 15h j -mmmm- 6- To -- --
LEDG6 equ 16h § e 7- TO -- --
LED7 equ 17h e 8- TO -- --
Index equ 0Ch ; PermcTp cueTumMkKa KOJMYECTBa
; MaJBX KOJIel, MHOUKALIMA.
Count equ 0ODh ; PermcTp cueTuMKa KOIUYECTBA
; BONBUMX KOJIeL, MHAMKALIINA.
Temp equ OFh , PermcTp BPEeMEHHOI'O XpPaHEHMSI OaHHEHIX.

w equ 0 ; PesynpTaT HampaBUTE B AKKyMYJSTOP.
F equ 1 ; PesynpTaT HampaBUTL B PETMUCTP.

Constl equ Y1 Y1 - BHAUEHME BpeMsiBafanmel KOHCTAaHTEH
o rpy6o" ( mo .255). BagaeTcss NporpaMMMCTOM.
Const2 equ Y2 Y2 - BHaYEeHME BpEeMsIBafaKiell KOHCTaHTH
" rouno” ( mo .255). BagaeTcss NporpaMMmMCTOM.
org 0 ; HauaTb BHIOJIHEHME MNIPOI'PaMMEI
goto START ; ¢ nomnporpamms START.
ok * * * * *% *% *% *% *% *% *% *% *hkkkhkkkkkkhkkkkhkhkkkhkhkkkkhkkhkkkhk
skkkkkkkkkhkkhkhkhkkhhhkhhhhhhhhhhhhhhhhhhhhhhhhrhhirihrd kkhkkkkkkkkhkkhhhhhhhhhhhhhhhhik
, PABOUYASsI YACTE IIPOT'PAMMEI

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhkkkkhkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
1

; llogroToBMTENBHEE OIepalun.

START oo
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; Ha pammmmi mMomenT, permcTps LEDO ... LED7 BarlOJIHEHH OBOMYHO- NeCSATHUYHEMKY YMCIJIaMU
; KOTOpHEe HeOBXOmMMO BHBECTM Ha MHamkaumo ( orobpaBsuTe) B JMHENKY us3 8- Mu

; /- CEerMeHTHBX MHIVKATOPOR.

; Ha MOMeHT Havajla T'pPyNmnsl NOANPOTPaMM IOMHAMUYECKOM MHIOMKALMUM, BCE [PEepHBaHUS

; IOOJIXHE BHITB BaNpeleH:E, BCe BHBOLH NopTa B u neperle 3 BHBOJA NOPTa A [AOJIXKHE OHTH
; HacTpoeHs Ha pabory " Ha BHXOZ', pa6oTa OOIXKHA IPOUCXOOUTE B HYJIEBOM OaHKe.
;************************************************** kkhkkkkkkkhkkhhhhhhhhhhhhhhhhik

;. [omroToBka cueTuMKa KOJMYECTBa MAaJIBX KoJen mHamkauum Index k Havany OOJHOTO

; LUMKJIAa OMHaAMMYECKOM MHIAMKALIMM.

clrf Index ; Cépoc B0 comepxmMoro cueTumka
: MaJIBIX KoJiel, MHImkauum Index.

; lpenBapuTenbHass B3aKjlagka KOJMYECTBA 6OJIBUMX KOJEL, MHOUKAUMUM, KOTOPOe HYXHO

; nponTy’ Sa OOMH IOJNHHN LMKJI OMHAMMYECKON MHIukaumm B permctp Count.

movlw X ; Bammce kxoncTanTH X ( KOIMUECTBO 60OIBUMX
: KOJIell MHOMKAaUMM, BaJaeTcsi IPOIrpPaMMMCTOM),
; B peructp W.
movwf Count ; Kommpomaume cogmepxmmoro permcrpa W B
: PeruMcTp CYeTuMKa KOJMUYEeCTBa OGOoNbUMX KOJel
: nugukammm Count.
s L T R a2 e e S S S S o S S o
; JcnompsBoBaHMe KOCBEHHOM ajpecauuyu npu pabore c Tabamuier JaHHBIX.

; [omroTroBka K KOCBEHHOM apgpecauuyu. Bammuck B peructp W ampeca permcrpa MiIamuero
; paspsifa JMHEMKM /- CerMeHTHHX MHIAMKATOpoB (' npmesiska' Kk /- CETMEHTHOMY

; MHAMKATOPY, C aKTHMBAUMM KOTOPOT'O HAYUMHAETCS I[IOJIHBM LMKII IIepBOT'O 6OJIBIIOIOC

; KOJbLAa MHOUKALMMK).

CYCLE moviw LEDO ; Bamuce B perumcrp W agpeca peructpa LEDO.
addwf Index,W ; YBemmuenme agpeca peructpa LEDO na Benmunuy
; umMcia, BanMCaHHOI'O B PermMcTpe cueTumMkKa
: KOJIMYeCcTBa Majkx KoJjen mHamkauum Index,
e coxpaHeHMeM pesyibTaTra B permuctpe W.

; KoceBenmnass agpecauusi.

movwf FSR ; Kommpomaume cogmepxmmoro permcrpa W
; B permcTp FSR.

movf Indf,W ; KonmpomaHmMe COOepXMMOT'O pPermMcrpa C agpecoM,
; sanmucaHHeM B perucTtpe FSR, B permcrp W.

call TABLE ; Ycnoeumi nepexopn ( agpec clenywoumer KOMaHIEH

; BaknangeBaercs B crek) B I TABLE.
- BosepaTr no crexky us Il TABLE
L at a T
; T'pynma koMaHJ yCTaHOBKM BalsTOI.

movwf Temp ; Kommpomaume cogepxmumoro permcrpa W (7-
; CerMeHTHHEe KOIH MHIULMPYEMHX IBOMUYHO-
; OeCSTMUYHHX dYMCcCes) B perucTp lemp.

moviw 5 ; Banuce B permcrp W xoncranTs .05.
bsf Status,Z ; NomusiTme bnara HyJleBoro pesynbTara Z.
subwf Index,W ; BruecTs comepxmuMoe permcTpa W ( umcno .05)
; us comepxmMoro permcrpa Index
i ( uncna or .00 gmo .07).
btfss Status,Z ; [poeepka cocrosiuust bnara Z.
goto No_Dot ; Ecymu pnar Z onymen ( pesynsTaT onepaunmmu
; ne=0), ro nepexoxm =B Il No_Dot
i ( BansiTass He BHCTABJISIETCS).
bsf Temp,7 ; Ecym pnar Z nogust ( pesynsrar onepaumn=0),
; TO yCTaHOBKA B eOMHMIy /- TOo 6ura
i ( YyCTaHOBKAa BamsiToil) permcrpa lemp.

; T'pynmna xoMaHI BHBOJA HOECSTUYHOM UMOPH Ha MHIOUKALIMIO.
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No_Dot

;" T'pyboe"
moviw Constl
movwf Temp
PAUSE decfsz  Temp,F

movwf

movf

)

PortB

Temp,W

Konuporaume comepxmuMmoro permcrpa lemp (7-
CerMeHTHHEe KOIH MHAMULUMPYEMBIX IBOWYHO-
mecsiTMuHex umcen) B permctp W.
Konmporanme comepxmumoro permcrpa W

B 8 Bsamenok nopra B.

T'pynna koMaHp GopMMpPOBaHMsST afpeCHOTO KOfa YIpPaBJIeHUS meumbpaTopoM.

movf

movwf

Index,W

PortA
03

T'pynna KOMaHp BalepXKu,

Kommporaume comepxmumoro permcTpa Index

B peructp W.

Konuporaume copepxumoro permcrpa W B nepsre
samenku nopra A ( pabora" Ha BHXOZL"),

yOpaBiasomme ampecHHMM BXOAAaMM BHEUWHET'O

neumbppaTopa.

onpe.ne.nmou:er}'t BpeMss HaXOXIOeHMusi OOHOI'O 7- cerMeHTHOTO

MHAMKATOPa B aKTMBHOM COCTOsiHUM ( Onpemensulell BpeMst NPOXOXOEHMS Major'o
KONbLA MHAMKALNAN).
dopMupoBaHMe BpeMEeHM MOJIHOT'O LMKJIA AMHAMUYECKON MHAMKALMA.

goto

PAUéE

)

Bamnuce B perucrp W xomcranTn Y1 ( cM"wmanxy')
Komuporaume copepxmumoro permcrpa W

B permucTp emp.

JexpeMeHT cCoOmepXMMOTo permcTpa lemp C
COXpaHeHMEeM peByJibTaTa B HEM Xe.

Ecnu pesynbTaT gexpemeHra He=0

To nepexon B I PAUSE.

Ecnn pesynsraT mexpemenTta =0,

TO IporpaMMa MCIOJIHSIETCSI palee.

YBenuuenne Hal COAEPXMMOTO CUETUMKA KOJMUECTBA Malsx Kojen muamkanuu Index c
nocjenyell NpOBEPKOM pesylbTaTa MHKPEeMeHTa Ha paBeHCTBO ( umiam Her) umcay .08.

incf
movlw
bcf
subwf
btfss

goto

Index,F
.08

Status,Z
Index,W

Status,Z

CYCLE

)

; 8),

YBenuuenne Ha l comepxmmoro permcTpa Index

C COXpaHeHMEeM peSByJbTaTa B HEeM Xe.

Bamuce B perucrp W xoncraunTs .08

Cé6poc bsara nyneBoro pesyisTara Z.

BruecTer M3 cCOmepxmuMoro permcTpa Index

copepxumoe permcrpa W, c coxpanHenHmem

pesyneTaTra B perucrpe W.

PesynbTaT onepaunuy BHYUTAHUSI PABEH

WM HET HYJI?

Ecimu He =0 ( B permcrpe Index - uMCcIoO He

paBHoe 8), TO Hmepexon K LMKIY aKTMBMSBaLUM

CllenyKnero IO CTapUMHCTBY /- CEI'MEeHTHOT'O

unguxkaropa ( mepexon Ha HOBOE Majioe KOJBLIO

uugukaumuu, To ectb, B I CYCLE).

Ecmn =0 ( B permctpe Index - 4MCIIO paBHOE
TO IporpaMMa MCIOJIHSIETCSI palee.

Hauasnio nmepexoma Ha HOBOeE 6oJsibIOe KOJBIO MHAMKALMM [OCJIe TOr'o, Kak

noclenoBaTeNILHO AaKTUBUPYTCS Bce 8 7-
; ( nocme mpoxoxpmeHmst 8- MM MaNHX KOJIEL, MHIUKALMMA).

nop
clrf

Index

CerMeHTHEIX MHIOMKAaTOopa JIMHEeNKN

BripaBuuBaommiz NOP.
Cépoc B0 comepxmumoro permcTpa Index.

YMenvmenne Ha l COOepXMMOIr'o CYeTuMKa KOJIMYeCTEAa 6oNnpUMX KOJIel, MHIOMKALMN Count.

decfsz

goto

Count,F
CYCLE
 (

)

JeKpeMeHT COAEepPXMMOI'O CYeTUMKa KOJIMYeCTBa
Bonpumx koJen mEgmkammu Count,

C COXpaHeHMeM peByJbTaTa B HEeM Xe.

Ecnn pesynbraT mexpemeHTa He=0, TO nepexog
B 1 CYCLE

nepexon Ha HOBOe 6OoJbllOe KOJNBLO MHOMKALIMMK)
Ecin pesynbraT mexpemeHnTa =0, TO nporpamma
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; ucnonusiercsi pnanee ( Nepexon Ha HOBBEIM I1OJIHBIA
; LMK OMHaAMMUYECKOM MHIOMKALIUNA).
nop ; BuipaBumsaumiz NOP.

; Tpynmnsl NOoAmporpaMM M KOMaHJZ, OCYIUeCTBISKIME PaBjIMYHEE ONepalyn.

;" TouHoe" OGopMMPOBaHME BpPEeMEHM MOJIHOT'O LMKJA AUHAMUYECKON MHIAMKAauuu ( ecnm
; TpebyeTcs TOYHO KanMOpoOBaHHOE BPEMs IIOJIHOT'O LMKJa AMHaAMMYECKOM WMHIAMKaLUMM OIS
; WMCIONIBBOBAHMSI €r'0 B KaueCTBE MBMEPUTENBHOT'O MHTEpBaja).

moviw Const2 ; Bammce B permcrp W xomcranTn Y2 ( cM'wmanxy')

movwf Temp ; Konmupomamme comepxmmoro permcrpa W
; B permucTp emp.
PAUSE_1 decfsz  Temp,F ; JexpeMeHT COImepXMMOT'O permcrpa lemp c
; COXpaHeHMEeM peByJlIbTaTa B HEeM Xe.
goto PAUSE 1 ; Ecim pesyneTaT nekpeMenTa He=0,

: To nepexon B Il PAUSE 1.
: Ecin pesynsraT mexpemenTta =0,
: TO IporpaMMa MCIOJIHSIETCSI palee.

; TameHme axTMBHOT'O palBpsajfa JIMHEMKM.

moviw 0 ; Bammce B permcTp W xomcrTanTs .00.
movwf PortB ; CBpoc B0 Bcex Bamenok nopra B.
; Ha pammmmi mMomenT, permcTps LEDO ... LED7 BarnoJIHeHs OBOMYHEIMM YMCJIaMM, KOTOPHE,

; B panbHeMeM, HYXHO NPeo6pasoOBaTh B NBOUYHO- HECSTUYHHE M COXPAaHUTB MX BCE B TeX
; we permcrpax LEDO ... LED7.
goto Bin2_10 ; BesycnoBumm nepexopn B I Bin2_10.

; [[pyMeHeHNe BEUYMCIISIEMOT'O Iepexona.
; ( mpeoBpasoBaHMe OBOMYHO- HECSATUYHOTO KOAA B KOJK /- CEI'MEHTHOI'O MHOMKATOPA)

TABLE addwf PC,F ; Comepxmumoe cuerumka komann PC yeemmumeaercs:
: Ha BEIMUMHY COLEPXMMOTO akkymynisrTopa W.
retlw b'001111171" . ..FEDCBA =0 llpoucxomouT ckauek IO Tabiuuie
retlw b'00000110" T CB. = Ha CTPOKY CO BHaueHMeM,
retlw b'01011011' . .G.ED.BA=2 BaNMCAaHHIM B aKKyMyJsSTOpE,
retlw b'01001111' :.G.DCBA =3 U pajee - BOBBpaT O CTEKY.
retlw b'01100110 . .GF..CB.=4
retlw b'01101101" . .GF.DC.A=5
retlw b'01111101 . .GFEDC.A =6
retlw b'00000111" S CBA=7
retlw b'01111111' . .GFEDCBA =8
retlw b'01101111" . .GF.DCBA =9
;********7\'***************************************** kkkkkkkkkhkkhhhhhhhhhhhhhhhhik
end ; Komern mporpaMMsl.

YacTb aTON NporpamMbl Mbl yXKe pa3obpanu, a octaTtok “pasnoXmm Ha Monekynbl" cendac.

HayHy ¢ "wankun".

Bbl BUAUTE, YTO B HEM AONOSTHUTENBHO "NPOonUcaHbl” 2 perncTpa cneumanbHOro HasHavyeHns
(perncTpbl ynpasneHus 3awlenkamm noptos A n B: PortA u PortB ) n ognH pernctp obuiero
Ha3Ha4yeHnst Temp, KOTOpbI/ BbINOMHAET PYHKLUN MHOrOLIENEBOro perncTpa onepaTnBHOM NaMmsaTm
("®urapo 3gecb, Purapo Tam").

B Hero, no xoay ucnonHexus MM guHammnyeckon nHankaumm, 6ygyt 3anncbiBaTbCsl KOHCTAHThI
pasfiMyHoro (pyHKUNOHaNbLHOro npegHasHavyeHus.

M ewie oanH HoBLIM "npubambac": Ha3BaHWs Takke MOXHO NMPUCBOUTb U KOHCTaHTaM.

Co6cTBEHHO, 00BACHATL TYT 0C000 M Hevero (CM. "wanky").
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Mepexogum k paboyern 4acTv nporpammbil.

Mocne otpaboTkm NN TABLE , BO3BpaT U3 HEE NPOUCXOAMT Ha NEPBYHO KOMaHAY rpynnbl KOMaH4
yCTaHoBKM 3anston movwf Temp .

B aTon rpynne KomaHa, MOXXHO BbICTaBUTb AECATUYHYIO 3ansTyto B IOOOM 3HAKOMECTE NTIMHENKN,
4YTO ecTb "MpuMBA3KA" K eanHuLEe namepeHus (Hanpumep, ru, Kry, Mry, ...).

MpeanonoXuMm, YTo 3ansaTy0 HYXHO BbICTaBUTb B 5-M 3HakomecTe.

YTto6bI He BbINno NyTaHuubl, obpalyato Bawe BHMMaHWe Ha TO, YTO B AAHHOM Cry4vae, peyvb naeT o
Hymepauumn ot 0 oo 7.

Ecnn "npueasatbea” Kk "obbiBaTenbckon” Hymepaumm (o1 1 go 8), To 910 OyaeT cooTBeTCTBOBATb
6-My 3HaKoMecTy.

AHanunanpyem TO, 4TO Mbl UMeeM nocre Bo3spaTa u3 [ TABLE.

Mocne aToro Bo3BpaTa, B 3aBUCUMOCTU OT TOrO, Kakoe 13 8-Mu MarnbIxX Konew nHaMkauum
oTpabatbiBaeTcs, B pernctpe W, yget 3anucaHo kakoe-nnbéo ogHo ua 10-Tv ABOUYHbIX Yncen (He
3abbiBaviTe, yto NUK paboTaeT TONbKO C ABOUYHBLIMY YUCNaAMK) pesynbTata KogupoBkK (Mnu
nepekoaupoBKK, YTO MO CyTWU, OAHO U TO Xe).

HanomwuHato, 4To Takas pasHOBUAHOCTb ABONYHbLIX YMcen No3BonseT oTobpasnTb, B OQHOM U3
aKTUBMPOBAHHLIX 3HAKOMECT, OAUH M3 cMmBosoB Lndp (ot 0 4o 9).

Ecnn peyb noet o 5-m 3HakomecTe, TO Ha 5-M "BUTKe" Marnoro Konbla uHamkauum, Heobxoaumo
N3MEHNTb KOAUPOBKY TakuM o6pasom, YToObI He BO3AENCTBYS Ha CEKTOPbI 7-CErMEHTHOrO
nHaMkaTopa ¢ HasaHuamu A, B, C, D, E, F, G (MHade ByaeT nHaNUMpOBaTbLCS HE TO, YTO HYXHO),
"BbICTaBUTL" eguHuLy B cekTope H ("3aropaHune” 3ansaton).

B nHTepBane BpeMeHn 0TpaboTkn ocTasnbHbIX 7-MW "BMTKOB" Manoro KofbLa UHaukauuu,
npouenypa ycTaHOBKW 3ansiTOM AOIMKHA UrHopmpoBaTbcs (06XxoanTbes).

To ecTb, UMeeT MecTo BbITb 2 CueHapus UCNOSTHEHNSI NPOrpaMMbl.

CnepoBaternbHO, A0MmkHa BbITb NPUMEHeHa KOMaHAa BETBIIEHUS, NPOBEPSAIOLLAs COCTOSHUSA
Kakoro-to doniara.

Peub nget o Bbibope 0gHOro-pa3begmMHCTBEHHOIO Yncna (M3 rpynnbl Yicen) n "npuBA3ke”, K aTOMy
4yncny, O4HOro 13 2-x cueHapueB paboTbl NPOrpaMmel.

MepBoe, YTO NpUXOAMT Ha YM, - 3aencTBoBaHWe hnara HyneBoro pesynbTtaTa Z.

Ero coctosiHmsa JomMKHbI aHanmM3npoBaTbCsa C MOMOLLbI0 6aT-OpUEeHTUPOBaHHbIX KOMaHA btfsc nnu
btfss .

Ecnn 3agencteyeTca pnar Z, To eCTb, OCyLlecTBNAeTCs "NPUBA3Ka" K HyNeBoMy NN HEHYNEBOMY
pe3ynbTaTy UCMOSTHEHUSA HEKOW KOMaHAbl, BAUSIOLWEN Ha COCTOSHUE 3Toro dnara, To OAHUM K3
pe3ynbTaToB UCMOMHEHUSA 3TON KOMaHAbl JOSMKEH ObITb HOMb.

Mpu "pasbopkax” ¢ hnarom Z, Mbl 3TO ke npoxoannu (komanga subwf ).

Mocne Bo3BpaTa Mo CTEKY, HYXXHO CKONMPOBaTb coaepxmmoe pernctpa W B Kakon-HMbyab perncTp
onepaTuBHOW NamaATHn.

B maHHoM cniyyae, aT1o pernctp Temp (movwf Temp ).

HeobxoamMmocTb 3TOro coxpaHeHus obycnosneHa Tem, 4To B ganbHenwem, pernctp W 6yager
3a[1eICTBOBaH, 1 €CNKn He NPUHATL Mep MO COXPaHEHUIO ero Coaep>KMMOoro, To OHO, nocne 3anncu
"no Bepxy", bygeT "notepsaHo".

Ecnn cogepxnmoe pernctpa W coxpaHeHo B pernctpe Temp, 1o pernctp W "Bbiceoboxxgaetcs” n
B HEr0 MOXHO 3anucaTtb KOHCTaHTy .05 (moviw 5 ), ong nocnegyoLlero ee Ucnonb3oBaHus B
onepauuu BblYUTaHUS.

[ns pasHooGpas3uns, B KomaHge moviw 5 , 9 ykasan YncroBoe 3HadeHne KOHCTaHTbl 6e3 aTpmbyToB
CUCTEM UCHUCIIEHUS (O TaKON BO3MOXHOCTUN FOBOPUIOCH paHee), HO MOXHO "HacTyyaTs" 1 .05 unm
05h, nnv b'00000101".

[anee, komaHgown bsf Status,Z dnar Z nogHMmaeTcs.

Mo 6onbloOMy cyeTy, 3Ta KOMaHAa He HyxxHa (Z — cpnar 1-1 rpynnbl), HO 1 ee BBeN B TEKCT
nporpamMmmbl Ans ygobcTea oTcrnexmnsaHms paboTbl npouenypbl B cumynatope (B obyyaroLmnx
uensx).

Mpwn aTOM, 9 UCXOAMN U3 TOrO, YTO 5-€ 3HAKOMECTO OAHO, a KONMYECTBO OCTarbHbIX 3HAKOMECT — 7.
MoaTomy n nogHan donar Z.

Ecnu ata komaHga Bam He HpaBuTca, To MOXeTe ee ybparthb.

Mocne ncnonHeHnsa komaHgbl subwf Index,W , donar Z 6yaet nubo onyweH (ecnu B permctpe Index
"nexut" ogHo u3 yncen .00, .01, .02, .03, .04, .06, .07), nu6o nogHAT (ecnu B peructpe Index
"nexnt" ynucno .05).

Ecnn dnar Z nogHsncs, To cHadana ucnonHutced "BupTyanbHbi' NOP, a 3aTtem 6yaeTt ncnonHeHa
komaHga bsf Temp,7 .
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B pernctpe Temp, "nexuT" pesynbTaT NEPeKoANPOBKKN, B KOTOPOM 3anaTtasi nporpaMmmHo
"norawweHa" (but Ne7 = 0).

YctaHoBka eguHumubl B 6ute Ne 7 (bsf Temp,7 ), COOTBETCTBYET akTMBaLmm 3anaTton ("3aroputcs”
cektop H 5-ro 3HakomecTa).

Tak kak Ang yCTaHOBKM 3anATOM NpUMeHsAeTCs BUT-OpMeHTUpOBaHHas KoMaHaa, To OHa He BygeT
BO3dencTBoBaTb Ha cektopbl A, B, C, D, E, F, G (Bo3gencTByeT TOMbKO Ha cekTop H).

Mocne ncnonHeHnsa komaHgbl bsf Temp,7 , paboyas Todka nporpaMmbl NEPEXOOUT HA METKY
No_Dot.

Ecnu donar Z onyuieH, To ¢ nomowbio komaHabl goto No_Dot , paboyast Touka nporpamMmmbl
nepexogut Ha meTky No_Dot, "nepeckakuas" 4yepes komangy bsf Temp,7 (9To0 HasbiBaeTcs
ob6xodom).

B atom cny4ae, 3ansatas He MoXeT ObITb BbICTaBneHa.

B koHe4HOM uTOre, B 5-M 3HakoMecTe, 3ansaTtasn bygeT "BbicBe4MBaThCA" OAHOBPEMEHHO C
"BbICBEYMBaHMEM" CMMBONA LMAPLI, @ B OCTalnbHbIX 3HAaKOMecTax, cektop H 6yget "noraweH", n Ha
nHAnKaumo 6yayT BbIBOAUTLCS TONbKO CUMBOSbI LUAP.

Bonpoc: "Kak uaMeHnTb NnonoxeHue 3ansaton'?

OTtBeT: o4eHb NpocTo. B komanae moviw 5 , nAaTepKy HYXXHO 3aMeHUTb Ha HOMep TOro 3HAKOMeCTa,
B KOTOPOM €€ HY>KHO BbICTaBUTb.

Bcé. 3anaTas BbicTasneHa.

Mepexoaum K UCNONHEHMIO rPYNMNbI KOMaHA BbiBOA4A AeCATUYHOM Lndpbl (CMMBONA) Ha MHAUKALMIO.
Tak e, KaK 1 "Bce nytu BeayT B Pum", o6a cueHapusa rpynnbl KOMaHz, yCTaHOBKM 3anATomn
"ynepnuce" B komaHgy movf Temp,W .

Oanee, movwf PortB - noAarotoBka K BbIBOAY CUMBOIa Ha MHAUKALNIO.

"TMogroToBka" NOTOMY, YTO HYXXHOE 3HAKOMECTO He aKTUBMPOBAHO.

3HaunT, HYXXHO 03ab0TUTLCA POPMUPOBAHNEM aapPECHOrO KoAa, KOTOPbIV yNpaBnaeT BHELLUHUM
aewmndpaTtopom.

Yt0 1 caenaHo: movf Index,W u movwf PortA .

Mocne aToro, cMmBoOn "BbICBETUTCA" B HY>)KHOM 3HAKOMECTE, a NpoLLe roBopsi, oH 6yaeT BbiBEAEH Ha
NHANKaLMIO.

Ha Bcsakui cnyyain, "cgenato BTOpor 3axoq” (Xy»Ke oT 3Toro He 6yaer).

B pernctpe Temp, HaxoguTcs ABONYHOE YMCO (pe3ynbTaT KoAUPOBKK), NpeaHasHavYeHHoe Ans
oTobBpaxkeHust B TEKyLL,eM 3HaKoMecCTe, B BUuae cumBona umdpsbl.

Mocne ncnonHeHna komaHasl movf Temp,W , 310 umcno konunpyetcsa B pernctp W (cpasy ero
ckonupoBaTb B 3awlernku nopta B Henb3s), a 3atem, us pernctpa W, B 3aLLenkm (Bo Bce 8 LITyK)
nopta B (movwf PortB ).

Takvum obpasom, Ha aHo4ax CBETOAMOAOB NIMHENKW, BbICTaBMEH KO4 O4HOMo 13 CUMBOMOB Lndp
(0...9).

Kakoe nmeHHO 3HakomecTo 6yaeT akTMBMPOBaHO, 3aBUCUT OT TOro, Kakum ByaeT yncnosoe
3Ha4yeHMe agpecHoro Koga, KoTopbi ynpasnseT BHELWHUM AewngpaTtopom.

YucnoBoe 3HavyeHue 3TOro Koga, B CBOK ovepeb, 3aBUCUT OT TOro, Ha KakOM MMEHHO, 13 8-Mu
"BUTKOB" BOMbLLIOro KonbLUa MHAMKaLMmn (0AHO BonbLIOe KOMbLO MHAVKALMM UMEET B CBOEM COCTaBe
8 ManbIx Konew nHAMKauun), HaxoguTcs paboyvas Touka nporpammbl.

Kak pa3 aTum "genom n 3aHMmaeTtcsa" rpynna komaHg doopMMpoBaHUS agpecHoro koga.

3apgada cBoguTCs K BbIBOAY, B NepBble 3 3awenku nopta A, unicna (.00 ... .07), "nexawero" B
pernctpe Index ("pyneson").

[nsa aToro goctaTtodHo BCcero Asyx komaHa: movf Index,W un movwf PortA .

EcTecTBEHHO, YTO B 3TOM Criyyae, BbIBOAbI NOpTa A, ynpasngoLllme BHELWHUM AelundpaTopom,
nepeg "Bnétom" B MM gnHammyeckon nHamMKaumm, AomkHbl ObITb HACTPOEHbI Ha paboTy "Ha Bbixoq'".
Mocne Bbixoga paboyen Toukm nporpammbl 13 MM guHamuyeckon nHanKaumm, X MOXXHO
nepectpavBaTtb Noj peLleHne apyrnx 3agad. Ho Tonbko nocne 3Toro BbIxoAa.

HanpaBneHusa paboTbl ocTanbHbIX 2-X BbIBOAOB NnopTa A He BaXHbl (OHM He 3aaencTBytoTcs B M1
ANHAMNYECKON NHAMKaLUUK), HO 3TK BbIBOAbI MOryT OblTb Kak-TO 3a4eNCTBOBaHbI B " 2pynnax
nodnpozpaMM U KOMaHO, ocywiecmeJsisirowux passiuyHbie onepayuu”, 4To Ha NPaKTUKE U
npoucxoauT.

CooTBETCTBEHHO, HanpaBneHnst paboTbl 3TUX 2-X BbIBOAOB ByayT onpeaensartbcs TeM, 4YTO
NPOUCXOAUT B 3TUX "pasnnyHbIX onepaumax”.

Moem ganbLue.

Mocne Toro, Kak aapecHbIn Ko yrnpasneHus gemgpaTopom chopMnpoBaH (akTMBMpPOBanoch
O[HO 13 3HaKoMecT), paboyas To4ka NporpaMmbl YCTaHaBIMBAETCH Ha NEPBYO KOMaHAy rpynnbl
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KOMaHZ 3afiepXKKN.
OTa rpynna KomaHg €CTb He 4YTO MHoe, Kak cTaHgapTHas [Nl 3agepxkm 6e3 "Bpe3ok”, Ha OCHoBe
npocTenLero, ogHo6anTHOro cYeTYMKa.

OTO Mbl yXe pa3bupanu paHee, Tak YTO OCTaHOBIIOCb TONMbKO HA OCOBEHHOCTSIX.

Komanga moviw obpalaetcs K KOHCTaHTE He HanpsiMylo, a Yepes ee HasBaHue, "nponMcaHHoe" B
"Wwanke" "nporpaMmmbl"”.

Pernctp Temp nocnegHun pas 3agencTeoBarcs B rpynne KoMmaHza BbiBO4a CUMBOSIOB Ha
MHOMKaLUMIO.

Mpn 3TOM, CBOIKO (PYHKLIMIO OH UCNOJSTHUM, N HA MOMEHT Hayarna rpynrbl KOMaHg 3aepXKu, OH
aBnsaeTcs "cBoboaHbIM Kak BeTep B none".

A pas aTo Tak, TO ero MOXXHO MOBTOPHO 3aeNCTBOBATbL, HO YXXe AN 3anucu B Hero (Yepes peructp
W) koHcTaHTbl Constl , 4To U caenaHo.

MognobHoro poaa MHOrohyHKLMOHANbHOCTL S Ha3blBak coBMeLeHnem pyHkummn ("durapo 3aece,
®urapo Tam").

C peructpamu Index unmn Count nogobHble "MaHUNyNAUUM NpoaenbiBaTh"” HEMb3d, Tak kak nobown
13 HUX, B TedyeHne 60rbLuen YacTh umkna uHaMU4eCcKon MHOUKaUMK, BbINOSTHAET OAHY (DYHKLMIO U
noaTomy, “"co ceoboaon y H1x npobnemsbl".

N3meHsasa BennymHy kKoHCTaHThl Constl (370 genaetcsa B "warnke'"), MoXxHo "rpy6o” perynuposaTtb
BpeMsi 0TpaboTKM OQHOrO LMKIa Manoro Komnbla UHAUKaUmMm, a COOTBETCTBEHHO, U BOMbLLIOIO TOXe.
Bonpoc: "MoxHO 1 He NpucBamBaTh KOHCTaHTe Ha3BaHus Constl (a Takke n Const2), a ykasaTtb
€e Yyncnosoe 3Ha4YyeHue B komaHge moviw ... "?

OTBET: KOHEYHO e MOXHO.

B aTom cny4dae, Hy>kHO ybpaTb, 13 "Lwanku", COOTBETCTBYIOLLME "MPONUCKX".

Moem ganblue.

Cnepytowmne HeCKOmbKO rpynn KOMaHA s Npornyckako No NpuynHe Toro, 4YTo ux pabota Obina
paccMoTpeHa Ha 1-m aTane.

Ecnu Heobxoaumo cdopmupoBaThb KanmbpoBaHHbIN MHTEPBA BPEMEHU, B COCTaB KOTOPOro BXOAUT
NMHTEepBan BpeMeHu oTpaboTKN NOMHOro Lukna AUHaMNUYeCKon NHANKALMKN, TO YNCITOBOE 3HAYeHVEe
KOHCTaHTbl Constl HyxHO nogobpaTtb Takum 06pa3om, YTOObl MHTEPBaN BpeMeHM OTPaboTKm
MOSIHOrO LMKNa AUHAMUYECKON NHAMKaL MK BblNl HEMHOrO MeHbLUe TpebyemMon BENNYUHbI
KannbpoBaHHOro nHTepearna spemexu ("epybast dosodka").

Mocne aToro, ¢ NOMOLLBIO AONONHUTENBHON 3adepXku (ocyLecTBnseTcs nogbop YMCnoBoro
3Ha4YeHUs ee KOHCTaHTbI/KOHCTaHT), HY>XHO TOYHO "40BECTU" CyMMapHbIA MHTEpBaI BPpEMEHMU
OTpaboTKN NOMHOro UuKna ANHAMUYECKON NHANKAUUKN, 3TON 3a4ePXKKN U "COoNyTCTBYOWMX" KOMaHA,
0o Tpebyemon BenmumHbl KannbpoBaHHOro MHTepBana BpeMexu (" moy4yHast 0oeodka").

"TovHasa [oBOAKaA" OCYLLECTBNAETCS Cpasy e nocsie OKOHYaHNA NOSTHOroO Luka ANHaMmn4eckom
nHaMKauuu.

[MocMoTpuTEe B TEKCT NporpamMMmel.

Mo cBoen "KOHCTPYKUKUK", rpynna KoMmaHg "TOYHOW 40BOOKKN" - NPakTUYECKM TO XKe caMoe, YTO U
rpynna komang "rpybon noBogku”.

Ha momeHT Havana "To4Hon gosoakn”, peructp Temp "csobogeH", n No aTon NpuYnHe, OH B
oyepeHoun pas 3agencTeyeTcs.

Ecnun Bo3MOXHbI ONYCKK, 1 B CBA3W C 3TUM, TOYHOWN KannbpoBku He TpebyeTcsd, TO rpynny KoMaHza
"TOYHOM AOBOOKM" MOXHO UCKMIOYNTL N3 TEKCTa NporpaMmmbl.

Mocne Bbixoga pabouyer Todkm nporpammbl u3 MM gnHamudeckon nHanKauumn, oguH 13
7-CEerMeHTHbIX MHONKATOPOB NUHENKN ByaeT HaXoAUTbCS B aKTUBHOM COCTOSIHMM, BMMOTb A0
Hadana crnegyroLwero Lukna AuHammy4eckon nHamkauuu.

XoT4 npakTu4eckoro (BU3yarbHOro) BbiMrpbIlla B "ralleHnn” aToro 7-CerMeHTHOro nHaukaTopa v
HeT, HO "Ansa nopsgka”, ero ny4yile noracutb, yCTaHOBUB Bce 3aLllenku nopta B B 0.

A MOXHO 1 He "racutb". Kak roBoputcs, eno X03amnckoe.

B pnaHHOM cniyyae, M1 guHamnyeckon nHankaumm opopmrieHa B Buae yHmBepcarnbHOM "3aroToBku",
"Bpe3aHHON" B HEKYHO MporpamMmMy, COCTaBHble YacTu KOTOPOW NpeacTaBrieHbl B BUAe CTPOK 13
TOYeK.

O6paTtuTe BHMMaHWe Ha HECKOSbKO CTPOK U3 TOYEK, KOTOPbIE PAcnofoXeHbl Nocne nocrnegHen
KOMaHAb! rpynnbl KOMaHS, ralleHnsa akTUBHOMo paspaia JIMHENKU.

B aTom "MecTe" 4OmKHO (hopMmnpoBaTbCS ABOUYHOE YNCHO, 4eCATUYHOE 3HaYEeHNE KOTOPOro 1
OyaeT MHAMLMPOBATLCA B NMIMHENKE U3 8-MWN 7-CErMEHTHbIX MHANKATOPOB.

Ecnn B nnHewke 8 3HakoMecCT, TO Heobxoammo cdopmMmmpoBath 4-6anTHOE ABONYHOE YNCIIO
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(ecnn 7 3HakomecT, To 3-6anTHoe. [Nodyemy? O6 3TOM roBOPUNOCH paHee).

B gaHHOM, "y4ebHO-TPEHMPOBOYHOM" Criyvae, He UMEET 3HAYEHMUs, KaKUM UMEHHO 0Bpa3om
cdopmmpoBaHo 4-6aniTHOE ABOMYHOE YNUCTIO.

BapnaHToB ero gpopmmpoBaHusa MoXeT BbiTb MHOXECTBO.

Nx BbIGOP 3aBUCUT OT DYHKLMOHAMNBHOrO NpegHasHayeHns paspabatbiBaeMoro ycTpomcTaa u
BblGpaHHOro cnocoba ero annapaTHOM U NPOrpaMMHON peanu3auun.

KonunuecTtBo "pabounx” 3HAKOMECT NIMHENKN MOXHO U3MEHUTb.

Ecnu TpebyeTca konmyecTBO 3HAKOMECT MeHbLLee, YeM 8, TO B rpynne KomaHg YeesiuyeHue Ha 1
co0epXXuMo20 cHemyuka ..., HyXHO 3aMeHUTb Yncro .08 Ha YMCNO AECATUYHBLIX Pa3psSAoB,
KoTopoe Tpebyetcs (.07, .06, ...).

Hanpumep, KOHCTpyupyeTcsa yCTPOMUCTBO C UCMOMb30BaHNEM 4-X 3HAKOMECT.

3ameHsiem .08 Ha .04.

Mocne aToro, B rpynne KoMaH4 yCTaHOBKM 3ansTOM, HYXKHO 3aMeHUTb NATEPKY Ha TOT HOMep
3HaKoMecTa, B KOTOPOM HY>KHO BbICTaBUTb 3anATyl0 U onpeaennTtbca ¢ Bpemsasagarowmnumm
KoHcTaHTamm X, Constl n Const2 .

B aTom cny4vae, cTpoku ¢ "nponunckon” pernctpos LED4 ... LED7, u3 "wankn" nporpaMmmbl, HY>XHO
yaanutb (He UCrorb3ylTcs).

Ecnn 3anaTyto BbICTaBAATb HE HYXXHO, TO BCE KOMaHAb! rpynnbl KOMaHg, YCTaHOBKU 3andTon n
nepBylo KOMaHAy rpynnbl KOMaH4 BblBOAA AECATUYHON LUNdPbI HA MHAMKaUMo (BMecTe C
HasBaHnem meTkn No_Dot ), MOXHO yoanuThb.

B atom cny4ae, Bosepat (13 NN TABLE) 6yaeTt nponcxogmTtb Ha komaHgy movwf PortB .

Ecnn 8-mu 3HakomMecT Mano 1 nx KoNMYecTBO HYXXHO YBEMNUYUTbL, TO NPUHLKUM TOT Xe caMbli, 3a
NCKNIOYEHMEM TOro, YTO B 3TOM cny4yae, notpebyeTcsa HapalwmBaHue paspsagHOCTM agpecHoro koga
(ynpaBneHue gelmngpatopom) ¢ Tpex A0 YeThblpeX (Hy>XeH eLle OAWH BbiBOA NopTa), 3aMeHa
aewndpartopa 555107 Ha gewmdpatop (¢ "Gerarownm” Hynem), umerowmn 4 agpecHbix Bxoga u
6onee 8-mu BbIXOOOB, yBENMYeHne uncna LEDoB, koppekTupoBka "6anTHOCTM" U T.A4.

C aTon yHMBepcanbHOM "3aroToBKOW" BNOSIHE MOXHO paboTaTtbk, HO "ANnS NOMIHOro c4acTbs”, He
xBaTaeT "pasbopok” ¢ MM npeobpazoBaHmst ABONYHbIX YMcen B ABONYHO-AecaTuyHble (M1 Bin2_10)
06 aton NN 6yneT pacckasaHo B CreayroLlweM pasgene.

[lononHuTensLHo

B obyvatowmx uensx, rpynna komaHg paboTbl C cogepXumesiM peructpa Index nporpammbl Fsr.asm
(HaumMHaeTcs ¢ komangbl incf Index,F , a 3akaHunBaeTca komaHgon goto CYCLE ) npegocTtasneHa
B TOM BuAe, B KOTOpoM Bbl BUaUTE ee B nporpamme Fsr.asm .

B Hewn "durypupyeTt" BocbMepka, KoTopas "6pocaeTcs B rnasa”. Tak ygobHee.

Ho MoxHO "3anTu 1 ¢ gpyroro 6oka".

Mpun nepexoae ot uncna 7 kK uncny 8, 6ut Ne3 nsmeHseT ceoe coctosiHne ¢ 0 Ha 1, a BO BCex
ocTanbHbIX cryvasix (0T 0 40 7 BKIIOYMTENBHO), OH MMeeT 3HadveHume 0.

BoT 3a 3T0 1 MOXHO "3auenuTbes”.

Mony4yaeTcsa Takas KOMMNaKTHasA rpynna KomaHa:

incf Index,F
btfss Index,3
goto CYCLE

KOTOpOIZ CMero MOXHO 3aMeHUTb COOTBETCTBYIOLLYIO rpynny KOMaHA4 nporpamMmbl Fsr.asm.
970 Ha3blBaeTCcH MHOroBapmaHTHOCTbIO.
Jlioan nbITNMBOro cknaga yma Haﬁqu B 3TOM MHOIo MHTEpPECHOrO.

A aTo KapTUHKa, NOACHAKOLWAaA NpuHLUnN OMHaMNUYEeCKON MHOMKaLUK (I/ICI'IOJ'Ib3yeTCFI NUHerKa n3
BOCbMM 7-CErMEHTHbIX MHOWKATOpPOB C O6LLI,VIM KaTOD,OM)Z
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OpraHuzaumna 8 - paspAgHOW JUHAMWUYECKOW MHAWKALMMK.
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16. MNMpeobpasoBaHne ABOMNYHbIX YNCEN B ABONYHO-AeCATUYHbIE. OkOHYaTenbHoe
opMMpOBaHNE TEKCTA NOANPOrpaMmMbl ANHAMUYECKOWN NHANKALNN.

PaboTa nognporpammbl npeobpa3oBaHns ABOUNYHbIX YNCEN B ABONYHO-OECATUYHbIE AOCTATOYHO
CrnoXHa Anst NOHUMaHWs, U CKopee BCero, A1 HaunHaroLWwmx, AeTanbHbln "pa3bop aTMx noneTos”
OyaeT cBA3aH C HemanbIM1 TPYAHOCTAMW.

C Opyrown CTopoHbI, "pa3bopkn” ¢ Hel, XoTA Bbl, HA yPOBHE OBLLNX NOHATUIR, aBCONOTHO
HeobXxoauMbI, TaK Kak eCriv HY)XXHO BU3yanbHO 0TO6pasnTb Yncna B 4ECATUYHOM Buae, To 6e3
amol nodnpozpaMMbI MPOCMo He ob6olimuchs.

Ecnn 4 "Bblgam Ha ropa" rotoByto nognporpammy, To oHa 6yget nogobHa "becnnaTHoMy Chipy”
("pacnnaTa" HacCTynuUT NpU NEepPBOM e 3aTpyAHEeHUN), a ecnu "yruay B getanu', To C HENPUBbLIYKY,
MOXET NONy4nTbCA "nepeHanpsr n oToutne nodek".

To ecTb, HEOOBX0ANM Pa3yMHbI KOMAPOMMUCC.

Tak n coenato.

A 3a04HO, "nonyTHO" pasbepemMcsi C HEKOTOPbIMU "HOBEHBbKUMU LITYYKamMn" 1 npuobpetem
nonesHble HaBbIKW.

1 npeobpasoBaHnsa ABOMYHbBIX YMCEN B ABOUYHO-AECATUYHbIE (fanee, Ans KpaTKoCTu, MpoCcTo
"I npeobpa3zoeaHuli yuces'") BXOOUT B COCTaB HEKOW YCITOBHOM nporpaMmmbl Bin2_10.asm , B
kotopowu [Nl npeoGpasoBaHuin Yncen paboTtaet B komnnekce ¢ MM guHamuyeckon nHgukauum, a
0be oHWu, B CBOIO o4epenb, "opraHn4eckn BnucaHbl" B MporpamMmmy, peanunaytoLLyo Hekoe
n3mepuTensHoe YCTPONCTBO.

PesynbTaTbl U3aMepeHuit BLIBOOAATCSA HA UHOMKAUUIO B NIMHENKY U3 8-MU 7-CerMeHTHbIX
MHOMKaATOPOB.

Mo GonbLlioMy CHETY, B JAHHOM CriyYae, HEBaXHO, YTO MMEHHO U3MepsieTcs.

"MaBHOE - YTOObI Ha KaXX4OM "BUTKE" MOMHOro Uukna "nporpammbl”, K MOMEHTY "BnéTta" paboyen
TouYkM nporpammel B NI npeobpasoBaHuin Yncen, TeEM UNu UHbIM cnocobom, Obino bl
chopmupoBaHo 4-6aiTHOE ABOMYHOE YNCHIO.

C Hum n BygeT pabotaTtb NI npeobpasoBaHuin ymucen, a nocne atoro, NN guHamuyeckon
nHOMKauuu.

dann nporpammbl HasbiBaeTcA Bin2_10.asm (Haxogutcsa B nanke " Tekcmebi ripozpamm’™).

OHa BbIrMaguT Tak:

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhkkkkhkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkhkkk
1

; TPYNNA MNOAPIPOT'PAMM NPEOEPASOBAHMA OBOMYHEIX UNCEJ
; B JBOMUYHO- NECATUYHEE

; ( Bns cnyuass mpeo6pasoBanust 4- GaiTHEHX [BOMUHHX 4YMCeN B 8- pasSpsifHie IeCSTHUUHEHE).

* * * * * *kkkkkkkkkkkkkkkkhhk * * *kkkkkkkkkkkkkkhk * *
’

; " WANKA ITPOI'PAMMEL"

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkk
1

; Bin2_10.asm YHuBepcanbHasi Tpylna NOANPOrpaMM NpeobpasoBaHust 4- BailTHEIX
; OBOUYHEIX uMcesl B 8- paspsifiHie [eCATUYHEE dYMcia.

Indf equ 00h ;  Permcrp Indf.
Status  equ 03h ; PermcTp Status.
FSR equ 04h ; PermcTp FSR.

LEDO equ 10h ; PermcTp xXpaHeHusI PeSyJlbBTAaTOB HnpeobpasoBaHMiA
; 1- TO ABOMYHO- HECSTHMYHOT'O paspsifa.

LED1 equ 11h  -mmm-e- 2- TO ---

LED2 equ 12h  -mmm-e- 3- TO ---

LED3 equ 13h R 4- TOo ---

LED4 equ 14h R 5- TOo ---
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LED5 equ 15h | m————e- 6- To -- .

LED6 equ 16h  -mmmm- 7- To -- -

LED7 equ 17h  -mmmm- 8- To -- -

Count equ 0Dh ; CueTuMK NPOXOHOB.

Mem equ 1Fh ; PermcTp onepaTMBHOM MaMSITH.

TimerL equ 1Bh ; PermcTp Mnammero paspsina 4- 6aiTHOIO
; IBOMYHOT'O UUCHA.

TimerM  equ 1Ch ; PermcTp cpemHero paspsina 4- 6aiTHOTO
; OBOMYHOI'O uYMCJa.

TimerH equ 1Dh ; PermcTp crapmero paspsina 4- 6aiTHOIO
; IBOMYHOT'O UUCHA.

TimerHH equ 1Eh ; PermcTp camoro crapmero paspsina 4- 6aiTHOTO

) OBOMYHOI'O dYMCIA.

W equ 0 , PesBynepTaT HanpaBUTE B aKKYMYJISTOP.
F equ 1 ; PesynpTaT HanpaBUTHL B PETMUCTP.

C equ 0 ; &yar nepeHoca- 3aémMa.
L e e e e
L e e e e
; s s s s s sy ————
org 0 , HauaTe BHNOJHEHME NPOI'PaMMEI
goto START ; ¢ nomnporpammu START.
shkkkkkkkkkkkkkkkkkkkkkkkkkkhhhhhhhhhkhhkkkkkkkkkkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
;
shkkkkkkkkkkkkkkkkkkkkkkkkkkhhhhhhhhhkhkhkkkkkkkkkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
;
; PABEOYAA YACTEH IIPOI'PAMMEI
-k *% * * *% *% *% *% *% *% *% *% *% *kkkkkkkkkkkkkhkkkkkkhkhkkhkhkhkkkhkkkhkk
L
START e,
L e
NEW call Bin2_10 ; Ycnommmmi nepexom B I Bin2 10

y Anpec clenywolie KOMaHIE BakKJIafgiBaeTCsi B CTEK

e e R e o o ST T T o
; TPYINA MOANPOT'PAMM 8- PABPSITHOM MMHAMMUYECKOM MHOMKALMM 6es I TABLE

;( To, uTO 6MJIO pacCMOTPeHO paHee).
S s o o B L o e L s o T

e B

; TPYINNA MOANPOT'PAMM &OPMMPOBAHMS 4- BAUTHOT'O OBOMYHOT'O YMCIJIA.
e T e e o o ST T T

; K sToMy MoMeHTy 4- BanTHOe naBOMuHOe umcio ( B permcrpe

; TimerL/TimerM/TimerH/TimerHH) OOJIXHO OHTB CPOPMMPOBAHO LJjsI NOCHenyoen

; oBpaBoTkM ero B Ipylne NOINPOIPaMM npeobpaszoBaHMst 4- GAMTHEX OBOMYHEIX UMCEI
; B 8- paspsinHie OecaTHUYHHE YNUCIA.

goto NEW ; Besycnosumii nepexon Ha Merxky NEW
; noanporpamMsl START, To ecTs, Hauano HOBOTO
; MNOJIHOT'O LMKJIA ' MNPOT'PaMMEH .
e  a e at  E
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; TPYINIA NONIPOI'PAMM IIPEOEPABOBAHMS 4- EAWTHEIX IBOMUYHEIX UMCEJl B 8- PABPSIIHHE

; JECATHUYHBIE 4YMCJIA.

T I S

; MNMomroroBka k npeo6pas3OBaHMIO.

Bin2 10  bcf
movlw
movwf

Status,C
.32
Count

; TimerL/TimerM/
LEDO
LED1
LED2
LED3
LED4
LED5S
LEDG6
LED7

clrf
clrf
clrf
clrf
clrf
clrf
clrf
clrf

, [puMeuanmne:
; npeobpasoBaHus,

C6poc bsara nepeHoca- 3aéma.

Bamuces B permcTp Count wumcna npoxomos

npeo6pasoBaHMsi, PAaBHOI'O CyMMapHOMY

KOJMMYECTBY OGMTOB MHOI'OPal3pAfHOTO permcrpa
TimerH/TimerHH (8*4=32).

Cépoc B0 comepxumoro permcrpa LEDO.

LED1.

npouecc npeobpasoBaHMsI BaKaHUMBAETCSI [NPM YMEHBUEHMM UMCIa IPOXOIOB
KoTopse BanoxeHsl B peructp Count (.32),

0O HYyJs.

TimerL,F
TimerM,F
TimerH,F
TimerHH,F

rlf
rif
rif
rif

LEDO,F
LED1,F
LED2,F
LED3,F

decfsz Count,F

goto adeEb

; LEDO/LED1/LED2/LED3,

IMKIMYECKNI COBUT BJEBO 4- 6aMTHOTO IBOMYHOI'O
4Ypciia, SanMCcaHHOT'O B TPylle PerucTpPOB

TimerL/TimerM/TimerH/TimerHH, Ha OnHY
nosuumio uepes 6ur C permcrpa STATUS.

IMKIMYECKNUI COBUT BJEBO 4- 6aMTHOTO IBOMYHOI'O
4Ypciia, SanMCcaHHOT'O B TPylle PermMcTpPOB

Ha OOHY MNOSBUIMUI dYepes
6ur C permcrpa STATUS.

DexpemenT (-1) comepxmMoro permcrpa Count c
COXpaHEeHMEeM peByJIbTaTa B HEeM Xe.

Ecnu pesynerar He=0, To mepexoxn B I adjDEC
Ecin pesynsTar =0, TO nmporpamma
MUCIONHSIETCST najee.

; NopaspsimHoe pacnpegenenue comepxumoro permcrpos LEDO...3 (

obomux

; momy6aiiToB) mo MiamumMm nosy6anram permcrpoe LEDO...7.

swapf LED3,W
andlw  OFh

movwf LED7
movfw LED3
andlw  OFh

movwf  LEDG6 ;

andlw OFh

movwf LED5 ;
movfw LED2
andlw OFh

movwf LED4 ;

andlw OFh

movwf LED3 ;
movfw LED1
andlw  OFh

movwf LED2 ;

Bamuce crapwero nomy6artra LED3
B Muamumiz nony6amnT LED7.

Banuce Mnapgmero nosny6amra LED3
B Muamumiz nony6anT LEDG.

Bamuces crapwero nony6artra LED2
B Miuamumit noay6amnT LEDS.

Banuce Mnapgmero nosy6amra LED2
B Miuamumit noay6amnT LED4.

Bamuce crapwero nomy6arira LED1
B Muamumii nony6amnT LEDS.

Banmmce Mmnammero nony6amnTa LED1
B Muamumiz nony6amnT LED2.
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swapf LEDO,W ; Bammce crapwero nosny6aitra LEDO
andlw OFh . B Miuamumiz nony6amnT LEDI.
movwf  LED1 ; -

movifw LEDO . Bammce Mnammero nosay6amnTa LEDO
andlw OFh . B Mmiuamumiz nosy6anT LEDO.
movwf LEDO ; -

; Komen pacnpegnenenmsi. B mnagumx nosny6anrax permcrpos LEDO...7
; YCTaHOBJIEHH IBOUYHO- JECSATHUUYHEHE UYNUCJIa B [NOPsSAAKe BOBPACTaHUsSI PaBPSOHOCTMH.
; Crapume nosay6anTs = 0.

return ;, Illepexonm no cTexy B I'pPyHny NOANPOTPaMM
; 8- PaspsanHOM OUMHAMMYECKOM MHIAMKAIIUN.

; Banuce B peructp FSR agpecore perucrpor LEDO...3 OJIsT JanbHeMlel KOCBEHHOM
; ampecaumu k Hmm B I adjBCD.

; Iepexonm k obpaborke cnepymumero LED - mnocne BosepaTa mno creky.

adijpbEC  moviw  LEDO ; Banmuce B permctp FSR, uepes peructp W,
movwf FSR ; ampeca perucrpa LEDO ¢ panbuermmM nepexomom
call adjBCD ; B NIIadjBCD ( ampec cnenymmer KOMaHIH

; BakKJafgHBaeTCs B CTEK).
;--->  BossBpar mo crexky ms MII adjBCD.
moviw  LED1 ; -
movwf FSR ; To xe camoe pns perucrpa LEDIL.
call adjBCD ; eGEEEEEERE
;--->  Bossepar mo crexky ms MII adjBCD.
moviw  LED2 ; e
movwf FSR ; To xe camoe pns peructpa LED2.
call adjBCD ; eGEEEEEERE
;--->  Bosepar mno crexy wus I adjBCD.
moviw  LED3 ; e
movwf  FSR ; To xe camoe mns permcrpa LED3.
call adjBCD ; eGEEEEEERE
;--->  Bosepar mno crexy us I adjBCD.
goto Loopl6 ; Npoxoxm Bcex LED ( ¢ LEDO no LED3). IMepexon B
: I Loopl6, TO eCTh Ha CcJefywiee KOJBIO
; 4YMCJIIOBHX NpeoBpasoBaHMM.

; OCHOBHHE omnepauum npeocbpasOBaHMUSI NBOUYHHX YMCEJ B OEOUYHO- JEeCSATUUHEHE!
; omnepauumun crnoxenus: LEDO...3 u xoncrantr 03h,30h ¢ ycnoemsiMm no 3- My mum 7- My 6uram.

adiBCD moviw 3 ; Cnoxmre comepxumoe Texymero LED (LEDO...3) c
addwf o,w ;. umesnom 03h, c BanMcelO pesyJsibTaTa olepaLuu,
movwf  Mem ; uepes permctp W, B permcTp Mem.
btfsc Mem,3 ; AHanms cocTosiHusI 3- o 6mra permcrpa Mem.
movwf 0 ; Ecam 6umr M3 =1, wTo comepxmMoe permcTpa Mem

; xonupyercss B Texyuwmn LED.
movlw 30 ; Ecim 6ur N3 =0, To comepxmmoe Texymero LED
addwf o,w . ckJyagmBaercss ¢ koHcranToni 30h, ¢ nocrnepymmest
movwf Mem , Banmcepo pesyJipTaTa onepauuu, Yepes permucTp

T W, B permcTp Mem.
btfsc Mem,7 ; AHaIMB cocCcTosIHMsI /- T'o Bura permcTpa Mem.
movwf 0 ; Ecim 6mr N/ =1, wTo comepxmumoe permcTpa Mem

; xonupyercss B Texyuwmn LED.
retw 0 ; Ecam 6ur N7 =0, ro permcrp W oummaercs u

; npoucxomur BOBBpaT no creky B I adjDEC.
e o o o o L o o o o o o o i o o o I e B o o o o o o o o o o o o
; TPYIIIA KOMAHI IIPEOEPABOBAHMA IBOMYHO- HECATHUYHOI'O KOIOA B KOXI 7- CETMEHTHOI'O
; MHJIMKATOPA( OTHOCUTCH K T'pynne MNOANPOrPaMM AMHAMMYECKOMN nnnnxauma).
B I I o e o ot o o o o o o o o I e ot o o S o o o o o o o o o
TABLE e,
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end ; Komern mporpamMMsi.

CHavana pasbepemcs ¢ obLen "KOHCTpyKUMen" nporpammel.

B Hauane ee ncnonHeHus, paboyasa To4Ka NporpaMmbl HaYMHAET CBOE ABMXKEHME MO "NMHENHOMY"
yyacTtky MM START, HaunHaa ¢ 1-n ee komanabl 1 oo komaHabl call Bin2_10 .

Mocne ncnonHeHnsa komaHgbl call Bin2_10 , pabo4vas Touyka nporpammbl "npbiraet" Ha 1-t0 KOmaHgy
MM npeo6pasoBaHun Yncen Bin2_10, nocne 4Yero oHa HAYHET UCMOSNHATLCS.

B pesynbTaTe ucnonHeHna komanasl call Bin2_10 , agpec KomaHAbl, cnegyloLwen 3a KoMaHaom
call Bin2_10 , "3aknagbiBaeTcs" B CTEK M HAXOOQUTCA Tam OO OKOHYaHusa oTpaboTku M1 Bin2_10.
Mocne okoH4aHust oTpaboTku MM Bin2_10 (nocne ncnonHeHnsa komaHgbl return ), N3 BepLUNHbI
CTeKa "BbIrpy>KaeTcs" ykasaHHbIN Bbille agpec, 1 nocne oTpaboTkn Bcex ocTaBLumxcsa komang, M1
START, HaunHaeTcsa ucnonHeHue MM guHammnyeckon nHAnKaumm (To, 0 YeM roBOpUNOCH B
npegblayLiem pasgene).

Mocne otpaboTkm MMM anHammnyeckon nHamkauumn, paboyas Todka nporpammel nepexoaut B 1M1
dopmMmpoBaHus 4-6anTHOro, 4BONYHOIO Yncna.

O6pawato Bawwe BHMMaHMe Ha TO, YTO 3TOT nepexoq npomcxoaut 6e3 ncnonb3o0BaHNA KOMaHAbl
nepexoaa, Tak kak pabota nponcxoauT Ha "MMHENHOM" y4acTke nporpamMmbl (MPOCTO UCNONHAETCS
cnegyoulasi KomaHga).

"KoHCTpyKuuin" nognporpamm opmmupoBaHust 4-6anTHOro, 4BOMYHOrO YmMcna MOXeT ObiTb
MHOXECTBO. OTO 3aBUCUT OT (PYHKLMOHANbHOCTM YCTPONCTBA, KOTOPOEe 0BCnyXMBaeT nporpaMmma.
"maBHOe, 4TO6bI B pesynbtate paboTtbl aton M1, Tem unu nHeim cnocobom, 6bino chopmmpoBaHo
4-6anTHOE, ABOUYHOE YUCTIO.

Mocne Toro Kak aTo NnponsoLuno, ansa obecneyeHns nepexoaa B NN npeobpasoBaHuii yncen
("3akonbLOBKN"), ocyLlecTBnsieTcs 6e3ycrnoBHbIn nepexon Ha MeTky NEW, Bxogawyto B cocTas [
START.

Takum 06pasom, Mbl "NMPOLLANCE" MO KOMbLY MOMHOO LMKa NporpamMmmbl.

Mo xo4y NCNonHeHMsa NporpamMMbl, TakMx Konew, MoXeT BbITb "HaMOTaHO" MHOXECTBO.

OTO 3aBUCUT OT BPEMEHWN, B TEYEHNE KOTOPOro YCTPOMCTBO HAX0AMTCSA BO BKIHOYEHHOM COCTOSIHUW.
Pasbupaemcsa ¢ BO3BMOXHbIMU "HEMoHATKamMmn'".

Bonpoc: "3avem ocyuiectBnATh 6e3ycnoBHbIN nepexoq Ha meTky NEW? Ecnu aTtoro He genaTtb
(komaHga goto NEW n metka NEW oTtcyTtcTBytoT), TO 13 I dhopmmpoBaHns 4-6anTHOro,
aBounyHoro uucna, B NN npeobpasoBaHuii ymucen, pabodas Touka nporpammbl nepenget
CcamMoxooM (CTbIK HAXOOUTCA Ha NMMHENHOM yyacTKke nporpamMmel)”.

OTtBeT: ga, Taknm obpasom paboyas Todka nporpammel BonaeT B M1 npeobpasoBaHui Yucen, HO
BbITM M3 HEE OHA HE CMOXET, TakK Kak CTek Oyget nycton (kyaa nepexogutb? "lMniok").

A nycTton oH BygeT notomy, 4To nepes ncnonHeHunem Nl npeobpasoBaHuii Yucen, B HEro He
"sanoxunca" agpec Bo3epaTta (He ncnonHeHa komanga call).

[nsa Toro 4tobbl o6ecneunTb 3Ty "3aKknagky", a 3ao0gHO M BEPHYTLCA "Tyda, Kyda NonoxeHo",
Heo6xo4MMO BbINONMHUTL kKoMaHAdy goto NEW (nepewntu Ha ucnonHeHne komaHabl call Bin2_10 ).
Pasbupaemcs c MM START.

C Tou4kM 3peHunsa obecneyeHns HagexXHOCTN paboTbl yCTPONCTBA, MNOSHbI LMKIT NPOrpaMmbl nyylie
HaynHaTb ¢ ucnonHeHus MM START, a He C KOMaHAbl, KOTopasi HE BXOAUT B €e COCTaB.

B npoTtneHOM cnyuae, MM START 6ygeTt ncnonHeHa Bcero oavH pas (nocrne BKIKYEeHUs NUTaHNS
YCTPOWCTBA, Ha 1-M "BUTKE" MNOMHOro LMKa nporpaMmmsbl), U B Xoae AanbHenwen paboTbl
nporpammsbl (0T 2-ro "Butka" un ganee), MM START 6yget o6xoauTbes.

B aTom cny4vae, npy HEKOHTPONMPYEMOM U3MEHEHUN COAEMKMMOro 3a4eNCTBOBAHHbIX B
nporpaMmme permcTpoB (Hanpumep, B pesyrbTaTe Kakoro-1o cb6os), cywectsyeT BEPOATHOCTb
"3aBncaHusa" nporpamMmbi.

Ecnn npeanpuHaTel Mepbl no "6opbbe ¢ 3aBucaHusMn” (Hanpumep, paboTaeT CTOPOXKEBOWN
TanmMep), TO B NPUHLUNE, 9TO HE CTPALLHO, HO €CNW 3TUX Mep He NPeanPUHATO UMK CYLLLECTBYIOT
COMHEHMS, UnNn pedb naet o6 obecnevyeHnn makcumanbHOM HageXHOCTN paboTbl yCTPONCTBA, TO
nepecTpaxoBaTbCs He NoMeLlaeT.

Mpn HanU4MM Takom NepecTpaxoBkn, MOCNEACTBUS HEKOTOPLIX cboeB ByayT NMMKBMANPOBaHbBI 3a
cyeT npuBeaeHus "NoBpeXaeHHOro" coaepKMMoro permcTpoB K HopMe.

Hackonbko s noHMMato, B 0TBeTax Ha 9TOT "CKOSIb3KUIW BOMPOC", eANHOTO MHEHUS HET.

Mo>xHO, HaunHasa co 2-ro "BUTKA" MOMHOro umkna nporpammsl, o6ontu MM START.

Mo>HO He 0OXoanTb.
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MOXXHO BKNOYMTb B NOMHbIN LMK NporpamMmmel (OT 2-ro "Butka" n ganee) Hanbonee
"OTBETCTBEHHbIE", NnoAgroToBuTenbHble onepaunn NN START (3To YTO-TO TMNA KOMNPOMUCCHOIO
BapuaHTa).
Peanunsaumio nmeHHo Takoro nogxoga Bel u BuguTe B TekcTe nporpammel Bin2_10.asm .
"OTBETCTBEHHbIE" (3Ta OLEeHKa CyOBbEKTMBHA) KOMaHAbl NoAroToBUTeNbHbIX onepauumn MM START
pacnonaratTcs Hmke komaHabl call Bin2_10 , a komaHgbl NOAroTOBUTENbHLIX ornepauni, "paHrom
NOHMXe", pacrnonararTcs BbllLE ee.
OT0 03Ha4aeT TO, YTO KOMaHAbl NOArOTOBUTENbHLIX ONepaunii, pacnosararowmnecs Boille KoMaHabl
call Bin2_10 , 6yayT ncnonHeHbl Ha 1-M "BUTKE" MOSIHOMO LMKMa NporpaMmel, U B AanbHenwem (oT
2-ro "BUTKa" 1 ganee), OHM UCMNOMHATLCA He ByayT.
KomaHabl NOAroTOBMTENBHLIX ONepawmi, pacnonaratoLmecs Huwke komaHgbl call Bin2_10 , 6ygyT
WCMNOMHATLCA Ha KaXkaoM "BUTKe" MOSTHOro LMKIia nporpamMmmbi.
B "nepecTpaxoBoYHOM" criydae, HYXXHO 3aMeHUTb KomaHay goto NEW Ha komaHay goto START .
Ecnn ecTb Takoe xxenaHune, TO HUYTO He MeLLaeT OCYLLLECTBUTb TaKyto 3aMeHy.
A Tenepb gaBavite pasdbepemcs B CyTu NpeobpaszoBaHMii ABOMYHbIX YNCEN B BONYHO-AECATUYHbLIE.
Mpeanonoxum, yto rpynna MM popmuposaHna 4-6anTHOro, ABOMYHOIO YMcna "Bblgana Ha ropa”
4-6anTHoe, ABOMYHOE YMCHO.
Mo onpeaeneHuto, Takoe YMCNo AOMKHO BbITh "3anoxeHo" B 4 pernctpa obLero HasHauYeHus.
MycTb oHM ByayT HasbiBaTbCcA Timer...
Tak Kak perucTpoB 4 LITYKKU, TO HY>KHO OnpeaennTbCa ¢ NOPAaKOM UX CTapLUMHCTBA:
TimerHH, TimerH, TimerM, TimerL

PaHee 06 aTom roBopmnocs.
Ecnun Hy>KHO YTO-TO NoAacyuTaTh, TO peYb UAET O MHOrOpPa3psiAHOM, 4BOMYHOM CHETYUKE, KOTOPOMY
MOX>XHO NMOCTaBUTbL B COOTBETCTBUE, HANPUMEpP, OBOUYHbLIN CHETYMK Ha 8-Mn MUKpocxemax 555MES
(kaxxgasa 555MES paboTtaeT ¢ nonybantom, a He ¢ 6aNTOM, U NOITOMY TaKMX M/CXEM HY>KHO 8 LUTYK).
OTa aHanorus oTHocUTCA K opMe NpeacTaBneHns pesynbTaToB cyeTa.
Mo aTOoMy NokasaTento, aHanornusa nonHag.
To ecTb, B 06ounx cnyyasx, 32-6uTHoe, ABon4HOE 4ncno byageT otobpaxaTbCca B CTaHAAPTHOM
BECOBOM Kofe.
UTo Xe kacaeTcsa NpUHLUMMNOB CHETa, TO CYLLECTBYIOT BECbMa CyLLEeCTBEHHbIE pa3fivyuns, CBA3aHHbIE
c TeMm, 4To B 555MES5, cueT peanusyeTcs ToNbKO annapaTHbIMU CpeacTBaMMu.
MNownu ganbLue.
JInHelnka 7-cermeHTHbIX MHONKATOPOB, COCTOosILasa U3 8-Mn 3HAaKOMECT, MOXeT 0TobpasnTb
JecAaTu4Hoe 4Yucro He bonee 99 999 999.
[1BOMYHLIN 3KBUBANEHT 3TOro YMcna B CTaH4apTHOM BECOBOM KoAe:

00000101 11110101 11100000 11111111
CM. KOHBEPTOP CUCTEM UCHUCNEHNS, KOTOPLIN Yy Bac umeeTcsa (MoxeTe NnpoBepuTb).
Bonipoc: "YTo Takoe ABOMYHO-AECATUYHOE YMCIO"?.
OT1BeT: d8oUYHO-GecsiImuYHoe YUcsiI0 3mo 00OHO U3 Yuces1 Yucsioeoz2o duanasoHa 0 ... 9,
npedcmassnieHHoe 8 080UYHOU ¢hopme.
[BONYHO-OECATUYHOE YNCIIO, MO onpeaeneHnto, He MOXET ObiTb 6osbLue 9-Tu.
W3 aToro cnegyet 1o, UTO OHO OTOBpaxkaeTcs ToNbKO B Mnaglwem nonybante 6anta, a ctapLumnn
nony6ant 6arta Bcerga 6yaet paseH Hymo (0000xxxx).
Hanpumep, gecsatnyHoe vncrno 99 999 999, B 4BONYHOM BUAE, MOXKET ObITb OTPaXKEHO B 4-6aNTHOM
perncTpe, Ho B ABOMYHO-AECATUYHOM BUAE, TAKOE YMCIIO HE MOXET ObITb OTPaXXEHO B YETbIPEX
perucTpax.
B nocnegHem cnyyae, ons otobpaxeHusa aToro yncna notpedyerca 8 perncTpos.
Yucno 99 999 999, B 4BOMYHO-OECATUYHOM BUAE, BbIrMAONT Tak:

00001001 00001001 00001001 00001001 00001001 00001001 00001001 O0OOOO1001

Bbl BUguTE, UTO BO BCEX MIaALLmMX nonybantax Bcex 8-Mu perncTpoB, "nexar” 4eBsiTku, a BO BCEX
cTapLumx nonybanTax, Hynu.

BoT 3a4em 1 HyxxHbI 8 pernctpos LEDO...7, "nponucky” KoTopbix Bl BuaUTE B "LWanke" nporpaMmmebl.
MepBble YeTbipe 13 HMX (LEDO...3), B NN npeobpa3oBaHunii Yncen, 3agencTByOTCA OS5 XpaHEHUs
NPOMEXYTOUYHBIX M KOHEYHbIX pe3yrbTaToB NpeobpaszoBaHui.

Peructpobl LEDA4...7 ons 9Toro He 3agencTByoTCS.

Ha koHeuHown ctagun paboTsl NI npeobpasoBaHuin Yncen, U3 MNaaLwnx U cTaplimx nonybanTtos
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pernctpos LEDO...3, B Mnagwune nonybantbl pernctpoB LEDO...7 (3To He owmnbkKa, HUKaKon OLWnNBKM
HeT), NepenucbIBalOTCS KOHEYHbIE pe3yrnbTaTthl Npeobpa3oBaHMin Ymcen.

OTO 1 eCTb TO, YTO B fAarnbHenLweM, NoANEXUT KOOUPOBKE.

Mpwn aTom, B cTapumx nonybanTtax LEDO...7 "BbicTaBnsATCA" HYnW.

970 Kak pas3 To, 4To Bbl BuanTe B npumepe (ansa cnyvast 99999999).

B koHe4HOM uTOre, B Mnagwmx nonybavtax permctpos LEDO...7, Ha Bce Bpems nonHoro uyukna Ml
OWHaMUYeCKon MHAOMKaLMK, (OUKCUPYIOTCS OBOMYHO-AECATUYHbIE Yucha, ¢ KoTopbiMn aTa MM n
Oypet paboTaTtb.

B obwem Buae, paboty NN npeobpasoBaHuii Yncen MOXHO onucaTtb Tak:

Mocne "Bnéta" pabo4en Toukn nporpammel B NN npeobpasoBaHuin, B npeaBapuTesibHO
Ha3Ha4yeHHbIN cHeTYMK "NpoxogoB” Count, 3anNnCbiBAaeTCA KOHCTAHTA, 3Ha4eHne KOTOPOW paBHO
CyMMapHoMy konu4yectBy 6utoB 4-6avitHoro peructpa TimerHH/TimerH/TimerM/TimerL (B Hem
Haxoautcsa 4-6anTHOe, ABOUYHOE YMCIO, KOTOPOE HYXXHO Npeobpa3oBaTh B ABOMYHO-OECATUYHOE).
To ecTb, B J@aHHOM Clnyyae, YNCIoBOE 3HA4YEHMNE 3TON KOHCTaHTbI, AOSMKHO ObiTb paBHO .32.

Ha kaxxgom 13 32-x "BUTKOB" BHYTpeHHero uukna M npeobpasoBaHum Yncen, cogepxmmoe
cyeTyumka "npoxogos"” Count OekpeMeHTUpyeTCs, U ecrnvn pesynstaT JeKkpeMeHTa He paBeH 0, To
npovcxoaunTt nepexon paboyer ToUKM NporpaMMbl Ha criegyowmn "BUTOK" BHyTpeHHero uukna Ml
npeobpasoBaHnin Ymcen.

Takum obpasom, sonad B NI npeobpaszoBaHuin ynucen, pabodasi Touka nporpammel "HamaTtbiBaeT"
32 "BuTKa" BHyTpeHHero unkna NN npeobpasoBaHuii Yncern, KOTopble, B CymMe, COCTaBnsaoT
nonHein umkn MM npeobpasoBaHum Yncen.

Mocne atoro, oHa BbixoanT m3 NN npeobpasoBaHnin Yices No cueHapuio "nporpaMmma MUCrosHSAeTCH
Janee".

Mpw aToMm, cogepxMmoe cyeTymka "npoxodos” Count paBHO Hyro.

YTto npomcxoguT, B npouecce "NpoxoxaeHns" paboyen TOUKOM NporpamMmbl, Kaxaoro ns 32-x
"BUTKOB" BHyTpeHHero uukna NN npeobpasosaHum uncen?

CHavana npov3BoauTcA rpynnoBou, LIMKIIMYECKUI CABUT COO4EPXUMOro 8-6anTtHoro perncrpa
TimerL/TimerM/TimerH/TimerHH/LEDO/LED1/LED2/LED3 Bneso (4epes 6ut C pernctpa
STATUS).

Mepepn atum, (B Ha4ane ncnonHeHusa nonHoro uyukna Ml npeobpasoBaHui ynucen), B perncTpbl
LEDO...7 3anucbiBalOTCA Hynu.

To ecTb, ux "cTapoe” cogepXxmmoe yganseTtcs, nocre Yero oHU rotToBbl K paboTe.

B pesynbTaTe Kaxgoro Takoro rpynnoBoro casura (nocnegoBateribHbl CABUT COAEPXKUMOro 8-Mu
pernctpoB. 8 komaHg RLF), nponcxoant nepeHoc cogepXnmoro crapluero outa permctpa TimerHH
B Mnagwwmn 6ut pernctpa LEDO.

Takum obpasom, Yepes 32 Takux casura, cogepxunmoe TimerL/TimerM/TimerH/TimerHH
nepemectutca B LEDO/LED1/LED2/LED3.

Ecnu ato TpyaHo cebe npeacTtaBuTb, TO BCOMHUTE Npo "6eryLyyo CTpoky" unu "berywime orHn.
Ecnn npocTo nepemectutb cogepxumoe TimerL/TimerM/TimerH/TimerHH B
LEDO/LED1/LED2/LED3, TO 9TO HMYEro Nofe3HOro He JacT, Tak Kak KOHEYHbIM pe3ynbTaToM
Takoro nepemeLlleHusa 6ygeTt ucxogHoe, 4BOUNYHOE YMCHO.

CnepoBatenbHO, Nocre o4epeaHoro rpynnoBoro casura, HeobxogmMmo npeobpasoBaTth
cogepxummoe 4-6artHoro permctpa LEDO/LED1/LED2/LED3 Takum obpasom, 4TOObl HA MOMEHT
3aBepLUeHns Bcex 32-xX rpynnoBbIX CABUIoB (CHeTYMK npoxogos Count oyuLleH), BO BCeX 8-Mu
nonybantax 4-6antHoro pernctpa LEDO/LED1/LED2/LEDS, ¢ cobntogeHnem nopsigka
CTapLUMHCTBA, "ocenn” ABOUYHO-AECATUYHbIE Yucna (noboe 13 HUX MOXXHO 0To6pasnTb B
nonybanTe), TOYHO OTpaxarLue 3Ha4YeHne NCXOQHOro, ABOMYHOIo Yncna.

To ecTb, peyb MAET O npoueaype Tuna "4yreHme — Mmogudukaumna — 3anuce.

Tak kak 3anucb pesynbTaToB YNCNOBbIX NpeobpasoBaHUii NPON3BOAUTCS B TE e PerncTpbl, U3
KoTopbIx Npounssoannock YteHne (LEDO...3), To npu Moandukaumnm, AomKeH 3a4encTBoBaThCS
perncTp onepaTtuBHOM NamaATK (B Hawem cnydae - Mem), B KOTOPOM OyayT XpaHUTbCA Kak
NPOMEXYTOUHbIE, TaK U KOHEeYHble pe3ynbTaTbl Npeobpa3oBaHWi Ynucen.

Mo OKOHYaHUK TeKyLLero Lmkna Mmogudmkaumm, MogudmLnpoBaHHOE YMCIO, "oceBLlee"” B perucTpe
Mem, konupyeTtcs B Tekywmnn LED.

Mpeanonoxum, 4To 3TO MPOUCXOOMT.

Mocne Toro kak 6yget "oTMoTaHo" 32 "BuTKa" BHYTpPEHHero uukna NN npeobpasoBaHuii ynucen, Bo
Bcex 8-mu nonybanTtax 4-6antHoro permctpa LEDO/LED1/LED2/LED3 6yayT "nexatb" 8
OBONYHO-OECATUYHbIX YUCETT.
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OcraeTtcs Tonbko "packugats” ux (Takke ¢ cobniogeHnem nopsgka CTapwmMHCTBa) N0 MNaalm

nonybantam pernctpos LEDO, LED1, LED2, LED3, LED4, LEDS5, LED6, LED7 , a B nx ctapwuue

nony6anTel, "NPUHYANTENBHO" 3anucaTb HyNK (CM. NPUMEP ABOUYHO-AECATUYHOrO NpeAcTaBneHus

yncna 99999999).

Bcé. KoHeu npeobpasoBaHusi.

Mocne aToro, coagepxmmoe pernctpos LEDO...7 moxHo obpabateiBaTth B 11 anHammnyeckom

nHOMKauuu.

He cMOTps Ha [OCTaTOYHO CIOXHbIN anropuTM YMCOBbIX NpeobpasosaHun, padoTtath ¢ 1M1

npeobpa3oBaHMn YUcen COBCEM He CIOXHO.

B "wanke" nporpammel, "nponucbiBatoTcs” 2 pernctpa obLiero Ha3HaYeHUs: CHeTYMK Ymcna

NPOXOA0B M perncTp onepaTtMBHON NamsaTu (B HawweM cny4vae, Count n Mem).

B Havane Il npeobpa3oBaHui Yncen, B CHETUYUK MPOXOO0B, HY>KHO 3anucaTtb Yncro 6mutos

OBOWYHOrO Yncna.

Hanpumep, ecnu Hy>kHO 0TOBpa3nTb CUMBOSbI ECATUYHBIX YACEN HE B 8-MU, a B 4-X 3HAaKOMecTax

(makcmanbHoe 3HayeHne 9999), To peyb naet o 2-6anTHOM perucTtpe

(Hanpumep, TimerM/TimerL ).

Takum 0bpasom, B CHETUYMK YMCIia NPOXOA0B, HEOOX0OMMO 3anmcaTb KOHCTaHTy 8x2=.16.

B atom cny4vae, nuwHune LEDbI (LEDA4...7) n rpynnbl KOMaHg, KoTopble paboTatoT ¢ ux

COAEPXMMbIM, HYXXHO ybpaTb.

[ormkHbl ocTaTbesa Tonbko pernctpol LEDO, LEDL, LED2, LED3 wn Te rpynnbl KOMaHA, KOTopble

"paboTaloT" C UX COAEPKMMBIM.

CooTtBeTcTBEHHO, B [N NnpeobpasoBaHuii, BNIOTb 4O €€ KOHLOBKM (40 Npoueaypbl pacnpeneneHms

nony6anToB), HY>KHO NCMNONb30BaTb TONbKO perncTpbl LEDO n LEDL.

To ecTb, B 3TOM criydae, M3 Tekcta nporpammbl Bin2_10.asm , Hy>KHO "M3bsATb" HEKOTOpPbIE

KOMaHAbl.

[ns Toro 4Tobbl CTano NOHATHO, KakMe MMEHHO KOMaHAbl HY>KHO "u3biMaTb" nnn JobaenaTb

(B cnyyae paboTbl C ABOUYHBIMU YMcnamm, otobpaxkaembiMu 6onee yem B 4-x 6antax), Hy>KHO

nonogpobHee pasobpaTtbes co cTpaternen pabotol NN npeobpasosanHuin umcen (Bin2_10).

MM Bin2_10 HauyMHaeTcs ¢ NoAroToBUTEMBHbLIX OnepaLmi.

dnar nepeHoca-3aéma C onyckaetcs (6ut C pernctpa STATUS cbpacbiBaeTcs B 0), B CHETUMK

npoxogos Count 3anucbliBaeTCsl KOHCTAHTa, YACNOBOE 3HAYEHNEe KOTOPOW paBHO obLLemy

konuyecTtBy 6utoB 4-6anTHOro peructpa TimerL/TimerM/TimerH/TimerHH  (.32), n cogepxvnmoe

Bcex LEDoB cbpacbiBaeTcs B 0.

MoaroToBUTENbHBLIE ONEpaLUn 3aKOHYEHbI.

Hanee, HaunHaeTcs oTpaboTka MM Loopl6 .

B ee Hauane, NpoMCXoANT LUMKITMYECKUIA CABUM BNEBO, HA OAHY No3uumio (Yepes 6ut C peructpa

STATUS), cogepxumoro 8-paspsgHoro perncrpa
TimerL/TimerM/TimerH/TimerHH/LEDO/LED1/LED2/LED3 (8 komaHg rlf),

a NnoToMm, cogepXMmoe cyeTumka Konuyectsa npoxogos (Count) AekpeMeHTupyeTcs

(decfsz Count,F , pesynbTaT 4eKpeMeHTa COXPaHAETCS B HEM Xe).

Tak kak 6anT-opMeHTUpoBaHHas komanga decfsz sBnseTca kKoMaHOOW BETBEHWUS, TO BO3MOXHbI

ABa cueHapusa paboTbl nporpamMmbl.

Mpeanonoxum, 4to pesynbTat gekpemeHTa paBeH 0 ("oTMoTaHbI" Bce 32 "BuUTKa").

B aTom cny4yae, HauyHeTca oTpaboTka rpynnbl KOMaH4 NopaspsiAHOro pacrnpeaeneHns CoaepXMMoro

pernctpos LEDO...3 (06eunx nonybanTtos), no mnagwmm nonydantam pernctpos LEDO...7

(koHLOBKa).

OTou rpynne KOMaHA BNosiHE MOXHO ObIfio 6bl "NPUCBOUTL CTaTyCc" OTAENbHOM NoANPOrpaMMbl, HO

TakK Kak Ha 1-10 KoMaHay 9Tou rpynnbl KOMaHAa, NepexoaoB HeT, TO (hopmarnbHO, OHa BXOOMUT B

coctas Il Loop16 .

Ecnn pesynbTaT gekpemMeHTa cogepxumoro peructpa Count He paBeH 0, TO OCyLLecTBRseTcs

6e3ycnoBHbIn nepexog B NN adjDEC.

B cocTtas Il adjDEC BxogAaT 4 rpynnbl KOMaH, B KaX40W U3 KOTOPbIX OCYLLEeCTBASETCH YCNOBHbIN

nepexop B NN adjBCD .

BoaspaT nponcxoanT Ha criegyroLyto (U3 3TUX YeTbipeXx) rpynny KomaHg,.

Kaxxgast n3 atux rpynn komaHg pabortaet co "csoum" permctpom LED (c HyneBoro no Tpetui), To

ecTb, cobniogaeTcsa nopsagok crapwmnHeTea (B Havane MMM adjDEC, nponcxoauT "paboTa” ¢

cogepxummbim pernctpa LEDO, a B koHUe, € cogepxmmbim pernctpa LED3).

Mpegnonoxum, 4To ¢ cogepxnmbiMm pernctpa LED3 ocywectBneHbl Heobxogmmble 4eNCTBUS U

npousoLuen Bo3spaT Ha komaHay goto Loopl6 .
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Mocne ucnonHeHnsa aTon KoMaHabl, HAYHETCS "0TMOTKa HOBOro BUTKA" BHYTpeHHero uukna MMMl
Bin2_10 (HanomMuHato, 4YTO TakuX "BUTKOB" 32 LUTYKM).

Ha kaxxgom Takom "BUTKE", NpoOMCXoauT CABUI COOEPXKMMOro 8-0anTHOro permcrpa
TimerL/TimerM/TimerH/TimerHH/LEDO/LED1/LED2/LED3 Ha ogHy nosuuumto (6anT), no
HanpasneHuto oT TimerL k LED3.

To ecTb, 4-6anTHbI pernctp LEDO/LED1/LED2/LED3 6ygeT nocnenoBaTtesibHO 3anofnHATLCA
pe3ynbTaTtamMmu YNCNoBbIX NpeobpaszoBaHNi.

M adjDEC HMKakMx YNCroBbIX Npeobpa3oBaHUn He OCYyLLIECTBSET.

OHa ncnonHsaeT yHKUuMIo "agMnHUCTpaTopa”, To eCcTb, onpedenseT nopsgok obpaboTkm
cogepxumoro peructpos LEDO...3.

OH cnegytowmn: LEDO, LED1, LED2, LED3 (y4TeH NOpsiAOK CTapLUMHCTBA).

B cocTtaB kaxgomn n3 atux 4-x rpynn KoMmang, BXogsaT ABe KoMaHabl npoueaypbl "pa3opBaHHON”,
KOCBEHHOW agpecaunu.

CnoBo "pasopBaHHoOi" 03Ha4vaeT 10, 4to B [ adjDEC, ocyLiecTBNAeTCA TONbKO 3anuch, B pernctp
FSR, agpeca peructpa, C COAepXXMMbIM KOTOPOro 6yayT Npon3BOANTLCA AENCTBUS, @ CaMu 3TU
Jencteusa nponssoadarcsa B Apyroun nognporpamme (B MMM adjBCD).

Mocne necnonHeHnsa komangel moviw LED... (0, 1, 2, 3), B pernctp W, 3anuceiBaetcs agpec
Tekywero LEDa (BCMOMHUTE NpO TO, O YEM FOBOPUIIOCH paHee).

Mocne ncnonHeHna komaHabl movwf FSR |, aToT agpec, ns peructpa W, konuvpyetcsa B pernctp FSR
[anee, ocywecTtensaeTcs ycrnoBHbin nepexog B MM adjiBCD (call adjBCD ).

Mocne Toro, kak NN adjBCD 6yaeTt otpaboTaHa, T0 ecTb, OyaeT ncnonHeHa komanga retlw 0 ,
copgepxummoe pernctpa W cbpacbiBaeTcsa B 0 1 npoMcxoauT BO3BpaT Ha KOMaHAy 3anvcu, B PErncTp
W, agpeca cnenytowero LEDa.

MpoLye roeops, HaunHaeTca obpaboTka cogepxmnmoro crnegytowero LEDa.

W Tak BygeT npomcxoantb OO TeX nop, Noka He ByaeTt obpaboTtaHo cogepxmmoe pernctpa LED3.
Mocne aToro, ocywectenaetca 6e3ycnoBHbin nepexoa B [ Loopl6 , To ecTb, Ha HOBbIN "BUTOK"
BHyTpeHHero uukna MM Bin2_10.

A Tenepb 06paTUM BHMMaHWE Ha CTEK.

PaHee paccmaTtpuBanucb criydau, Korga B CTek "3aknagbiBanca” TofbKo 0O4MH agpec Bo3BparTa.

B maHHOM cniyvae, agpec Bo3Bparta Ha 1-10, nocrne komaHgbl call Bin2_10 , komaHay nporpammel,
OygeT "nexartb" B CTeKe BNOTb 4O OKOHYaHust oTpaboTku MMM Bin2_10, HO TONbKO
NpenmMyLLeCTBEHHO (OCHOBHYIO YacTb BPEMEHM), HE B BEPLUNHE cTeka (B 1- ero CTpoke), a Bo 2-i
CTPOKe, TakK Kak nocne ncnonHexHmsa komaHa call adjBCD , BepLunHy cTeka noovepegHo byayT
3aHMMaTb COOTBETCTBYIOLLME apeca BO3BPaTOB.

Takum obpa3om, ecsiu Ha MOMeHm UCMoJIHeHUs1 meKyuiel komaHObI call, 8 cmeke yxe
Haxodumcsi adpec (agpeca) eo3epama, " 3a/10)keHHbIU" 8 He2o paHee, mo 8 mabnuye cmeka
(Bcero B aToM Tabnuue 8 CTPOK), OH (OHM) cMecmumcsi Ha OOHY NMO3UYUI0 8HU3, @ 8 8epPWUHY
cmeka 3anuwemcsi adpec eo3epama, coomeemcmeyrouwuli mekyuwel (nocnegHen) komaHoe
call.

IMocne oceobox0eHus1 eepwUHbLI CMeKa, ece " uMeroujuecsi 8 HaJlu4uu', akmueHble adpeca
8038pamoe, CUHXPOHHO CMecmsimcsi 8eepx Ha 0OHY NMo3uyuro (CTPOKy), rnocsie 4ez2o, 8
eepuwuHe cmeka 6ydem "nexamsb" adpec eo3epama, paHee "oucroyupoesaswulicsi' 80 2-U
cmpoke.

WNtak, nocne 3anucu, B pernctp FSR, agpeca Tekywero LEDa (8 NN adjDEC), nponcxogut
ycnoBHbIn nepexog B MM adjBCD .

M adjBCD saBnsieTcsa Kak 6bl "OCHOBHOW KyxHeln" npeobpa3oBaHus Ymcen.

OHa obpabaTtbiBaeT pe3ynbTaTbl rPYNMOBbIX, LUKINYECKNX CABUIOB, HAXOOALIMECS B perncTpax
LEDO...3.

B Havane MM adjBCD, ¢ nomoLso KomaHabl moviw 3, B peructp W, 3anucbiBaeTcda KoHcTaHTa 03h
(00000011), koTOpasa fganee, ¢ NOMoLLbIO koMaHabl addwf O,W , cymmupyeTcs ¢ coaepKUMbIM
Tekywero LEDa.

OTON KOMaHLOM 3aBepLIaeTCs, paHee HavaTtas, npoueaypa KOCBEHHOW agpecaumm.

O6paweHnne k pernctpy INDF nponcxogut He HenocpeACTBEHHO (C "NPONMCKON” ero Ha3BaHus), a
yepes ero agpec (KOCBEHHO).

B gaHHoM crniyyae, npoucxoaut obpalleHue K ymcny 0, To ecTb, K agpecy perucrpa.

B obnacTtu onepatuBHon namatu, no agpecy 00h, "aucnounpyetca” pernctp INDF.
CnepoBaternbHo, obpalleHne NPoONCXo4UT UMEHHO K HEMY.
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A ecnn nponcxognT obpatueHue k pernctpy INDF (mpsimoe unu KocBeHHoe, 6e3 pasHuubl), TO Mo

onpegeneHunto, NPoOUCXoanT obpalleHre K coaepXnmMomy Toro perucrpa, agpec KoToporo 3anvcaH B

perucTtpe FSR.

B pernctpe FSR, "nexnt" agpec Tekywero LEDa, cnegoBaTtesibHO, Npon3onaeT CyMMmnpoBaHue

cogepxumoro Tekyliero LEDa ¢ paHee 3anucaHHou, B peructp W, koHcTtaHTon 03h.

PesynbTaT cyMmMnpoBaHusi coxpaHuTcs B peructpe W.

3artem, pesynbTaTt CyMMUpOBaHus, U3 peructpa W, KonmpyeTcs B peructp onepaTtMBHOM NamMaTu

Mem, nocne yero, coctosHue 6uta Ne3 aHanuaunpyetca (btfsc Mem,3 ).

Ecnu B aTom 6ute 1, TOo ucnonHaetcs komanga movwf 0 , KOTopasa Takke OTHOCUTCS K "paspsagy

XUTPbIX".

B Hen Takke (CM. BbilLE) NponcxoauT obpalleHne He K HassaHuio permctpa INDF, a k agpecy

peructpa INDF (00h).

To ecTb, npoucxoaut obpalleHune K cogepxmmomy Tekyiero LEDa.

Takum obpasom, komanga movwf 0 konupyeT cogepxxumoe peructpa W, B Tekywmn LED.

A TaK kak B pernctpe W HaxoamTcs TO e camoe, UYTO U B peructpe Mem, To hakTU4ecku,

NPOUCXOaNT KONMMpoBaHue coaepXumMmoro pernctpa Mem, B Tekywun LED.

Ecnn 6ut Ne3 pernctpa Mem paBseH 0, To npoueaypa CyMMMPOBaHMS NOBTOPUTCS CHOBA, HO

Tonbko B pernctp W 6ygeTt 3anucaHa He koHcTaHTa 03h, a koHcTtaHTa 30h (00110000), n 6yget

npousBedeH aHanm3 coctosHnsa He 6uta Ne3, a 6uta Ne7 peructpa Mem.

HanomwuHato, 4To ecnu B TeKCTe NporpamMMbl ykazaHo Yncno 6e3 atpubyToB CUCTEM UCHUCTIEHNS

(a B jaHHOM cry4ae Tak OHO M eCTb), TO peyb UaeT 0 16-pu4HOM CUCTEME NCHUCTIEHUS, a HE O

OEeCATUYHOMN.

Bmecto moviw 30 , MmoxkHO Hanucatb moviw .48 unu moviw b'00110000" .

PesynbTaT 6yaeT ogHUM 1 TEM Xe.

Ecnu 6ut Ne7 peructpa Mem 6yget paseH 0, To npousonaet Bo3spaT B 1IN adjDEC, nocne 4ero

npousongeT cMmeHa Tekywero LEDa, cnegytowmn nepexog B MMM adjBCD, ee oTpaboTka, Bo3BpaT B

MM adjDEC n T1.4.

[o Tex nop, noka He ByaeT 3akoH4YeHa obpaboTka cogepxnmoro permctpa LED3.

[anee, ncnonHaetca komanga goto Loopl6 , nocre yero HayMHaeTcd "OTMOTKa" cnegyroLlero

BuTka/konbua MMM Bin2_10.

N tak > 32 pasa.

Mocne Toro, Kak coaepXMMoe cyeTumka KonudecTtsa npoxogos Count ctaHeT paBHbIM 0, HA4YHeTCA

oTpaboTka rpynnbl KOMaHA NOpPa3psAHOro pacnpeaeneHua cogepxumoro pernctpos LEDO...3 no

Mnagwum nonybantam permctpos LEDO...7 ("koHUoBO4YHas" npoueaypa).

Ha momeHT Havana ee oTpaboTkn, B 8-mun nonybantax pernctpos LEDO...3, B nopsiake

CTapLMHCTBA, OyayT "nexartb" pesynbTaTthl npeobpasoBaHnii, B BUAE BOCbMU 4-OUTHbIX,

OBONYHO-OECATUYHbIX YUCErT.

HanpasneHne Bo3pacTaHMsa CTapLUMHCTBA: OT Mnaguwero nonybarita peructpa LEDO, n ganee

No-rnopsaakKy.

PacnpegeneHune HauMHaeTcs co ctapuero nonybanTta pernctpa LED3 (oH "yxoant" B MnagLiunn

nony6ant pernctpa LED7. B ero ctapwwui nony6ant 3anuceiBaetcsa 0) n ganee, no-nopsiaky (B

CTOPOHY YMEHbLLEHUS pa3psagHOCTUN) U aHaNOrMyHo.

MpumeyaHue: ecnu HavaTb 3TO pacnpeaeneHve ¢ Mnagwero nonybanta peructpa LEDO

("c apyroro KoHua"), To CoaepXXMMOe HEKOTOPLIX NonybanToB ByaeT yTepsiHo.

To ecTb, B 4aHHOM cny4dae (8 3HaKOMeCT), B HanNn4mMm SOMMKHO ObiTb 8 rpynn KOMaHg,

pacrnpegeneHus.

Mpuyem, npu pacnpegeneHnm kaxgoro nonybarita, 4OMKHa rapaHTMpoBaHHO obecneymBaTbCs

3anncb HyNda B CTapLumi nonybanT perncrpa-nonyyatens (noyemy? Cm. Bbile).

OTu 8 rpynn KomMaHg, No CyTu, BbIMOMHST O4HY U Ty Xe "paboTy", HO pasHbiMK cnocobamu:

- 4 rpynnbl kKOMaHg, paboTtatowme ¢ mnagwunmm nonybantamm permctpos LEDO...3, - ogHUM
cnocoobom,

- 1 4 rpynnbl KOMaHA, paboTatowme co ctapwmmm nonybantamm pernctpos LEDO...3, - gpyrum.

9710 06ycnoBneHo nonoxeHmem nonybarta B 6anTe.

Ecnu nony6ant ctapwimn, To HEO6X0AMMO 3a4eNCTBOBATb KOMaHA4y CMEHbl MecTamm cTapLlero u

mMnagwero nonybanTtos (swapf), a ecnvu nonybanT mnagwuin, To 3Toro He TpebyeTcs.

PaccmoTtpum paboTy nepsbix ABYX rpynn koMaHg (ocTanbHble napbl rpynn KomaHa paboTtatoT

aHanornyHo).

PacnpegeneHne HaumMHaeTcs co cTapllero nonybanta permctpa LED3.
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C nomoubto komaHgbl swapf LED3,W , ctapwumi n mnagwunn nonybantel pernctpa LED3
MeHSI0TCH MecTaMn. PesynbTaT aTon onepauumm coxpaHseTcs B peructpe W.
C nomoubto komaHgbl andlw OFh |, BeinonHseTcs nornyeckasi onepaums noé6utHoro U
cogepxummoro pernctpa W u koHctaHTbl OFh (.15 nnn 00001111).
To ecTb, hakTuyecku, BoinonHAeTca nooutHoe U cogepxunmoro permctpa LED3 (C y4eToM CMeHbI
mMecTamm ero nonybantos) n koHcTaHTbl OFh, ¢ coxpaHeHneMm pesynbTaTa 3ToW onepauun B
pernctpe W.
B pesynbTate 370ro, cTapwmin nonybant "BCcTaeT Ha MecTo" MragLlero, U B ctapwem nonybante
yctaHaBsnueaetcs 0.
Mo noruke onepaumn U, pesynbtat nobutHoro U c Hynem, Bcerga ectb HOMb, a pesynbTaT
no6utHoro U c egmHuuen, NOBTOpsSiET COCTOSTHME BTOPOro "y4acTHMKA" 3TON JIOrMYecKon
onepauuu.
Takum obpasom (movwf LED7 ), B mnagwun nonybant pernctpa LED7, 3anucbiBaeTcst cTapLumi
nony6ant pernctpa LED3, n B ctapwem nonybante permctpa LED7 ycraHaBnmnBaetca O.
Cnepytowas rpynna komaHa paboTaeT ¢ mnagwum nonybantom permctpa LED3.
B aTom cny4yae, MeHaTb MecTamu nony6antel peructpa LED3 He Hy>XHO.
MepBas komaHga (movfw LED3 ) konupyeT cogepkmumoe pernctpa LED3 B permnctp W.
MprmeyvaHne: moviw - He onevaTtka. Takowm KOMaHAgbl B pacnevatke komaHg Bbl He HargeTe (ecTb
movwf ), HO TeM He MeHee, komaHaa moviw paboTaeT (MoxeTe 4OGaBUTbL B CMUCOK).
KomaHgbl moviw (Hassanue pervctpa) M MoVl (Hassauue peructpa), W NpoOn3BOASAT OOHO U TO XKe
nencrteue.
PaboTa BTOpon komanabl (andlw OFh ) onucaHa BbiLe.
Pabota TpeTtben komaHabl (movwf LED6 ) onucaHa Bbile, pa3Huua TONbKO B TOM, YTO COAEPKMMOE
pernctpa W konnpyetcs He B pernctp LED7, a B peructp LEDG.
Takum obpasom (movwf LEDG ), B Mnaawmn nonybant permctpa LED6, 3anucbiBaeTcs Mnaaumm
nony6anTt peructpa LED3, n B ctapwem nonybante peructpa LED6 yctaHaBnmBaetcs O.
OcrtanbHble 3 napbl rpynn KOMaHA pacnpegeneHuns nonybantos paboTaroT aHanormyHo.
Mpwn pacnpegenexHnn nonybantos B pernctpbl LEDO...3, cogepXumoe nx paHee pacnpegeneHHbIX
nony6anTtoB Bo BHUMaHMe He BepeTcs (OHU yXKe pacnpenerneHbl), U ¢ HIMU MOXHO NPOBOAUTL
OnMcaHHbIe Bbille onepauun, He onacasach "yHUUTOXUTb HYXXHbIN" nony6anr.
Ha koHeu4Hon cTagmn pacnpegeneHus, Mnagwnin nonybanmt pernctpa LEDO konupyeTcs B HEro xe.
B uyem cmbicn? Begb cogepxunmoe mnagero nonybanta pernctpa LEDO, kazanock 6bl, MOXHO
BoobLLe "He TporaTtb" (HMYEro ¢ HAM He genatb).
Ho B aTom cny4yae, ctapwuin nony6ant pernctpa LEDO He ByaeT yCTaHOBMNEH B HOfb.
MoaTomy, nocnegHsas rpynna KoMmaHg pacnpegeneHns 4omkHa ObiTb MCNonHeHa B NOSIHOM obbeme.
Mocne ee ncnonHeHus, paboyvas Touka Nporpammbl NEPEXOANT Ha KomaHay Bossparta return (MM
Bin2_10 oTtpaboTaHa), u ganee, OCyLeCTBSETCS BO3BPAT Ha CreayroLyto, Nocrne KoMaHabl
call Bin2_10 , komangy MMM START.
Mocne otpaboTku komaHg NN START, HaunHaeTca ncnonHeHue NN guHaMMyYeckon MHANKaUMK
(BaHHbIE ANnsA ee paboTbl NOArOTOBMEHbI), U TaK Aanee.
[o cnegytowero "Bnérta" paboyen Tovkn nporpammel B MM Bin2_10.
"Ha dooHe" ckasaHHoro, MM adjBCD siBngeTcst HEKOM "TEMHOW NoLlaaKkon”.
B Tom cmbicne, 4To dhopManbHo (6e3 "NpuBA3KK" KO BCEMY OCTalnbHOMY), ee paboTa NOHATHA, HO B
KOMMIeKce CO BCEM OCTarlibHbIM, MOy4aeTcs AOBOSbHO-Takn 06 beMHasa 1 TPyAHO
BOCMpUHUMaemas "KpyroBepTb" yncen.
B 970 MOXHO "BbExaTb", HO Ha AaHHOW CTagumn 00y4YeHusl, KaKkoro-To 6OMbLIOro, MPaKTUYECKOro
CMbICMa B 3TOM HeT.
W BbIGOpa y MeHsa ToXe HET, Tak Kak B AanbHerwem, 6e3 nognporpammbl npeobpa3oBaHns
ABOMWYHbIX Yncern B ABOMYHO-OECATUYHbIE, HUKaK HE 0BONTUCS.
OTa nognporpamma paboTaeTt YeTKo, U B ee "aKcnryaTtaunn”, HUKaKkux CrioXXHOCTEN He Byaer.
Hy>XHO TONMbKO Hay4YnTbCA "TpaHcOopMUPOBaTL” ee TEKCT Nog To, YTO Bam HyXXHO (a BOT B 3TOM
€CTb "MOry4min", NnpakTM4eCcKnin CMbIC).
Kak aTo penaetca?

Mpumep

"Mepeobopyayem” MMM Bin2_10 nop NUHENKY, COCTOSALLYHO M3 4-X 3HAKOMECT.
B aTtom cny4yae, Heo6xooMMOo NPOM3BECTU crieayoLlme 4ENCTBUS:

B "wanke" npoepaMMbl
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1. Y6pamb pecucmpbi LEDA4...7, a peecucmpsbi LEDO...3 ocmasume.

2. Y6pamb pecucmpsbi TimerH u TimerHH , a peaucmpsbi TimerL u TimerM ocmaeume.
Takum obpa3som, epynna I1l1 gpopmuposaHusi G80U4YHO20 Yucra OoJKHa 6bImb
pacc4YumaHa Ha ¢ghopmupoeaHue 2-6alimHo20, 080UYHO20 YuUcJIa, KOMopoe OO/HKHO

"nexxamsb" e peaucmpax TimerL u TimerM.

B pabouyel Yacmu npozpaMmbi

3. 3ameHumb KOHcmaHmy 8x4=.32 Ha KOHcmaHmy 8x2=.16.

4. Yépamb 4 komaHObI Clrf LED4...7 .

5. Y6pamb 4 komaHOsb! rlf TimerH,F, rlf TimerHH,F, rlf LED2,F, rlf LED3,F

6. B epynne komaHO pacnpedesneHusi nosyb6aitmoe, y6pamb nepesnie 4 (ceepxy) epynnbi
KOMaHO pacnpedesieHusl.

7. B I ad]DEC, y6pamsb 3-t0 u 4-t0 (ceepxy) epynnbi komaHd (moviw, movwf, call ).

Takum xxe obpasom, MOXHO "nepeobopynosate” MM Bin2_10 nog nto6oe Konn4ecTBoO 3HAaKOMECT.
Ecnn ydecTb, 4TO Takoro e poga "nepeobopygosaHne” MoxHO npounssectu u B NN guHamuueckomn
nHankaumm (06 3TOM roBOpuUNOCH paHee), TO B KOMMNIEKCe, Nofy4aeTcs UMEHHO TO, YTO HYXHO.

A Tenepb cBegeM TOo, C YEM Mbl pa3bumpanucb No YacTaMm, K eQUHOMY LIENoMy.

MonyyaeTcsa Hekas "yHMBepcanbHas 3arotoBka' ¢ HasBaHueM Din_Bin.asm (HaxoauTcs B
nanke " Tekcmabl npo2pamm").

OHa BbIrMaguT Tak:

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkkkkkhkkkkkkhkkkkhkkkx kkkkkkkkkkkkhkkkkhkkkkkkkkkkkkkk
1

; Din_Bin.asm

YHMBepcanpHast ' BaroroBka' MNPOTPaMME, BKJIOYaKIeEX B cebs rpynny

nomnporpaMM AMHAMMYECKOM MHAMKALMKM B KOMIJIEKCE C TIPYNIIOon
nojmporpaMM npeobpasoBaHMM OBOMYHEIX YMCEJ B ABOUYHO- JECATHUYHEIE
Oisi caydasi 8- paBspsifHOM AMHAMMYECKOM MHIAMKAUMKU B JIMHelke us3 8- Mu

CeIr'MeHTHIX MHAOMKATOPOB C INIPMMEHEeHNEeM BHeUHeI'O .nemmbpa'ropa

*kkkkkkkkkkkhk * * *kkkkkkkkkkkkhkhk * *

WANKA ITPOI'PAMMEL"

) Onpene.ne:—me THUIIa MMKPOKOHTpPOJIEepa.

’ 7_
; agpecHoro koga 555 UI7.
' LIST  p=16F84a

__CONFIG

..... ; BuTe xoHOMTypaumm.

Indf equ
PC equ
Status  equ
FSR equ
PortA equ
PortB equ

; PermcTp Indf.

; CueTumMK KOMAaHJ.

; PermcTp Status.

; PermcTp FSR.

; PermcTp ynpaBieHuss BamenxkamMm nopra A.
;, PermcTp ynpaBieHuss BamenkamMm nopra B.

LEDO equ
LED1 equ
LED2 equ
LED3 equ
LED4 equ
LEDS equ
LED6 equ
LED7 equ

; PermcTp xXpaHeHMs pPeBylbTaTOB IpeobpasoBaHMIA
T'O ABOMYHO- AECATHMYHOI'O paspsina

O 2- ro ---
P 3- ro ---
— 4- 1o ---
;= 5- TO ---
;= 6- TO ---
O 7- ro ---
O 8- ro ---
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Index equ 0Ch ; PermcTp cueTumMkKa KOJIMYECTEA
; MaJyEX KOJIeL, MHIOUKALAN.

Count equ 0Dh ; PermcTp cueTumMKa KOJIMUYECTBAa OONBUMX KOJel
: urankanmumu. OH Xe - CUeTUMK IPOXOLOB.
Temp equ OFh , PermcTp BPEeMEeHHOI'O XpPaHEHMSI OAaHHEHIX.
Mem equ 1Fh ; PermcTp onepaTMBHOM NaMSTH.
TimerL equ 1Bh ; PermcTp Miuamwero paspsina 4- 6aiTHOTO
; IBOMYHOT'O UUCHA.
TimerM  equ 1Ch ; PermcTp cpemHero paspsina 4- 6aiTHOTO
; OBOMYHOI'O uYMCJa.
TimerH equ 1Dh ; PermcTp crapmero paspsina 4- 6aiTHOTO
; IBOMYHOT'O UUCHA.
TimerHH equ 1Eh ; PermcTp camoro crapwero paspsina 4- 6aiTHOTO

) OBOMYHOI'O dYMCIA.

W equ 0 , PesBynepTaT HanpaBUTE B aKKYMYJISTOP.
F equ 1 ; PesynpTaT HampaBuUTB B PETrMCTP.

C equ 0 ; &sar nepeHoca- 3aémMa.
4 equ 2 ; @Nar HyJIeBOT'O pesyJlbTaTa.

Constl equ Y1 (Y1 - BHAUEeHME BpeMsiBaflanileli KOHCTAaHTEH

0 rpy6o" ( mo .255). BagaeTcss NporpaMMMUCTOM.
Const2 equ Y2 (Y2 - BHaAYEHME BpeMsiBajfanlel! KOHCTAaHTEH

0 rouno" ( mo .255). BagaeTcss NporpaMMMCTOM.

org 0 , HauaTe BHNOJIHEHME NPOI'PaMMEI

goto START ; ¢ nomnporpamms START.
shkkkkkkkkkkkkkkkkkkkkkkkkkkhhhhhhhhhhhkhkkhkkkkkkkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
;
skkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk *kkkkkkkkkkkkkkkkkkkkkkkkkkkkk
L
; PAEOYAA YACTHL IIPOI'PAMMEI
shkkkkkkkkkkkkkkkkkkkkkkkkkkkhhhhhhhhhhkhkkhkkkkkkkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkx
;
START
L e e e e e e e e
NEW call Bin2_10 ; Ycnoeumiz nepexoxn B I Bin2_10

; Anpec clegnywolmer KOMaHIh BakjaniBaeTCsa B CTEK

e o B L B B o T e e o L o o S S e
: TPYNINA NOONPOI'PAMM 8- PABPHJIHO]'?I JIMHAMM‘IECKOﬁ MHIUKAIIMM 6es IIII TABLE

; ( rpynna xomamp I TABLE mnaxomurcss B caMOM KOHIE TeKCTa NPOI'PAMMEI).

s L L a0 T O O s e S S T S o S S o
; Ha pammmmi mMomenT, permcTps LEDO ... LED7 BarlOJIHEHH OBOMYHO- NeCSATHUYHEMKY YMCIJIaMU
; KOTOpHE HeOBXOOUMO BHBECTM Ha MHAmKaumo ( orobpasuTe) B JMHENKY u3 8- Mu

; 7- CerMeHTHHX MHAMKATOPOB.

; Ha MOMeHT Hauayia TI'pPynmns HOANPOTPaMM IOMHAMUYECKOM MHIOMKALMUM, BCE PEPHBAaHMUS

; IOOJIXHEl BHTE BaNpeleH:, BCe BHBOLH IopTa B M nepesle 3 BHBOJA HNOpPTa A OOJIXKHE OHTH
; HacTpoeHH Ha pabory " Ha BHXOZ', pa6oTa OOIXKHA IPOUCXOOUTE B HYJIEBOM OaHKe.
;************************************************** *hkkkkhkkkkkhkhkkkkhkhkkkhkhkkkkkkkkkk

;. HomroToBKa cUYeTuMKa KOJMYECTBA MaJHX KoJiel, mHOmKauuu INdeX k Hauvany HDOJIHOTO

; LUMKJIA OUHAMUMYECKOM MHIAMKALIMNA.

clrf Index ; Cépoc B0 comepxmMMOro cueTumMKa MaJbIX KOJer]
: unEgukamm Index.

; Hpe.qsapwre.nbﬂaﬂ BakjlafKka KOJMUMYECTBa 60JIBUMX KOJeL, MHOMKALIUM, KOTOpoOe HYXHO
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movlw X

movwf Count

)

)

; npornTy’' Ba OOMH MOJNHHM LMKI IUMHAMMYECKON MHAukaumum B peructp Count.

Bamuce koHCTAHTH X ( KOIMYECTBO GONBUMX
KOJIel, MHIOMKAUMK, BafaeTcsli NpoTrpPaMMMUCTOM),

B peructp W.

Kommporanme copepxmumoro permcrpa W,

B PEerMCTPp CYeTuYMKa KOJMYEeCTBa OOoNBUMX KOJel
nugnxanum Count.

e L
; JcnompsBoBaHMe KOCBEHHOM afpecaumuy npu pabore c Tabamuuer JaHHHIX.

; IllogroToBka K KOCBEHHONM ajpecaummu. sammuck B perucTp W azpeca permcrpa Miagwero
; paspsifa JMHEMKM /- CEerMeHTHHX MHIAMKATOpoB (' mnpmeBsiska' Kk /- CEIMEHTHOMY
; MHAMKATOPY, C aKTMBALMM KOTOPOT'O HAYMHAETCs I[IOJIHHEM LMKJ [IepPBOTO 6OJBWOIC

; KOJbLAa MHOUKALMMK).

CYCLE moviw  LEDO
addwf Index,W

,C

; KoceBenmnass agpecauusi.

movwf FSR
movf Indf,W

cal  TABLE

Bamuce B permcrp W agpeca permcrpa LEDO.
YBennuenne agpeca perucrpa LEDO ma Benmumny
ymMcia, BanMCaHHOTO B PermMcTpe cuYeTuMKa
KONMMYeCTBa MaJjexX Kojern mHamkaumm Index,
coxpaHeHMeM pesynbTarTa B permcrpe W.

Kommporaume copepxmmoro permcrpa W

B perucTp FSR.

KonmpoBaHMe COREPXMMOT'O PermcTpa C agpecom,
sanmcaHHEM B perucrpe FSR, B permcrp W.
Ycnosumnt nepexopn ( anpec clenyomel KOMaHME
BaknagsBaercss B crek) B I TABLE.

T I O

; T'pynma xoMaHI YCTaHOBKM BaNsITOM.

;--->  BossBpar mo creky ms I TABLE

movwf Temp

)

)

movlw 5

bsf Status,Z

subwf Index,W
(

btfss Status,Z

goto No_Dot
(

bsf Temp,7

)

 (

Konuporaume comepxumoro permcrpa W (7-
CerMeHTHHE KOMH MHAULUMUPYEMHX ABOMYHO-
OeCSTMYHHX dYMCcCes) B perucTp lemp.
Bamuce B permcrp W xoncrauTs .05
NogusiTe Qnara HyJneBoro pesynbTara Z.
BruecTe copepxumoe permcrpa W ( umcno .05)
us cogmepxmumoro perwmcrpa Index
uncna ot .00 gmo .07).
llpoBepka cocTosiHMsT dnara Z.
Ecnu dnar Z onymeHn ( pesysibTaT onepaummu
ue=0), To nepexom B I No_Dot
BansiTasi He BHCTAaBJISIETCS).
Ecnu bnar Z nogust ( pesynsrar onepaumn=0),
TO yCTaHOBKa B eOMHMIY /- T'o 6uTa
YCTaHOBKAa BamsiToi) permcTpa 1emp.

; T'pynna xoMaHI BHBOJA OECSATUYHOM LMOPH Ha MHIOUKALIMIO.

No_Dot movf Temp,W
; (7-

movwf PortB

)

KonmporaHme comepxmMoro permcTpa |emp
CerMeHTHHEe KOIH MHIULMPYEMHX IBOMYHO-

mecsTuuHHX umcen) B permctp W.

Konmporaume copepxmmoro permcrpa W

B 8 samenokx mopra B.

; T'pynna xoMaHI boOpMMpPOBaHMSI agpeCcHOT'O KOJa YIPAaBJIEHUST AeumppaTopoOM.

movf Index,W

movwf Port:A
03

)

KonupomBaume cogepxmmoro permcrpa Index

B peructp W.

KonupomBaume cogepxumoro perucrpa W B nepsse
samenxu nopra A ( paBora" ma Bmxoxn"),

yOpaBisioLye ampPeCHEMM BXORAMM BHEWHEI'O

meumbpaTopa.
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) I'pynna KOMaHJL BalepXKu, onpe,ne.nmou;er}'t BpeMss HaXOXIOeHMusi OOHOI'O 7- cerMeHTHOTO
, MHIOMKATOpa B AaKTMBHOM COC'I'OHI-IT/IT/I( onpe,ne.nmou;er}'t BpeMsi MNPOXOXIOEeHMUsI MaJIOT'oO KOJbIla

; mHpnxauumn). ' T'pyboe" dopMMpoBaHME BPEMEHM MOJIHOT'O LMKIJIA OUHAMMYECKOM MHAMKALAN.
moviw Constl ; Bammuce B permcrp W xomcrauTm Y1 ( cM'wmanxy")
movwf Temp ; Kommpomaume cogmepxmmoro peructpa W

; B permucTp emp.
PAUSE decfsz  Temp,F ; JexpeMeHT coIepXmMMoro permcTpa 1empc
; COXpaHeHMEeM peByJibTaTa B HEM Xe.
goto PAUSE ; Ecim pesyneTaT nekpeMenTa He=0,

: To nepexon B I PAUSE.
: Ecnn pesynsraT mexpemenTta =0,
: TO IporpaMMa MCIOJIHSIETCSI palee.

; YBemmuenme Hal COZEpPXMMOT'O CUETYUMKA KOJIMYECTBA MaNHx Kojen mummxamuu Index c¢
; IOCJenyKmell NPOBEPKOM pesyjibTaTa MHKPEMeHTa Ha paBeHCTEO ( umam Her) umcay .08.

incf Index,F ; YBemmuenme Ha l comepxmumoro permcrpa Index
; C COXpaHeHMEM peByJbTaTa B HEM Xe.

moviw .08 ; Banuce B perucrp W xoncranTs .08.

bcf Status,Z ; C6poc bmara myneeoro pesynbrara Z.

subwf Index,W ; BruecTe M3 comepxmumoro permcTpa lndex

; copmepxumoe permuctpa W, c coxpaHeHueM
pesyneTara B permuctpe W.

btfss Status,Z ; PesynbpTaT onepaumMy BHUMTAHUS PaBEH
; WM HET HYJI?

goto CYCLE ; Ecym me =0 ( B permcTpe Index - uMCcIoO He
; paBHoe 8), TO mepexon K LMKIY aKTMUBALUM

; CIIeAy Iero N0 CTapUMHCTBY /- CEI'MEeHTHOTI'O

: urgukaropa ( mepexon Ha HOBOE Majioe KOJIBIO
: uugukaumuu, To ectb, B I CYCLE).

; Ecmn =0 ( B permctpe Index - 4MCIIO paBHOE
; 8), TO mporpaMMa MCIOJIHSIeTCSI malee.

; Hauano nmepexofa Ha HOBOe BOJbllOe KONBIO MHAMKALMM [OCJIe TOIro, Kak
; MOCJIefOBaTeJIbHO AKTUBUBUPYKOTCSI BCe 8 /- CEerMeHTHHX MHIUKATOPA JIMHENKN
; ( nocme mpoxoxpmeHmst 8- MM MaNHX KOJIeL, MHIUKALMMA).

nop ; BripaBauBaommiz NOP.
clrf Index ; C6poc B0 comepxmmoro permcrpa Index.

; YMeHbUIeHMe Ha 1 COOepXmMMOIro CuYeTuMKa KOJIMYeCTEAa 6oNnpUMX KOJIel, MHOMKALMN Count.

decfsz Count,F ; JeKpeMeHT CONEepXMMOI'O CUeTuUMKa KOJUYEeCTBa
; Bonpumx koJen mEgmkammu Count, c
: COXpaHeHNeM peByIbTaTa B HEeM Xe.

goto CYCLE ; Ecnm pesyneTaT nexkpemMenTa He=0, TO nepexopm
: B 0 CYCLE
i ( nepexon Ha HOBOe 6OoJbllOe KOJBLIO MHOMKALMMK)
: Ecin pesynesraT mexpemenTa =0, TO nporpamma
; ucnonusiercssi pnanee ( Nepexon Ha HOBBEIM IIOJIHBIA
: LMKJI OMHAMMYECKOM MHIAMKALIVN).

nop ;  BripaBauBaommiz NOP.

; T'pynne nommporpaMM M KOMaHJZ, OCYUECTBISKIME PaBJIMYHEE OIepalun.

;" TouHoe" ¢QOpMMpOBaHME BPEMEHM IMOJIHOT'O LMKJIA AMHAMMYECKON MHIuxauuu ( ecym
; TpebyeTCs TOYHO KaIMOPOBAaHHOE BpPEeMsl IIOJIHOT'O UMKJIAa AMHAMUYECKON MHAMKALNUU OJIsI
; MUCIONBBOBAHMSI €TI0 B KauveCTBE MBMEepUTENILHOTO MHTEepBaya).

moviw Const2 ; Bammuce B permcrp W xomcrauTm Y2 ( cM' manxky")
movwf Temp ; Konmupomamme copmepxmmoro permcrpa W
; B permcTp lemp.
PAUSE_1 decfsz  Temp,F ; JexpeMeHT COIepXMMOT'O permcrpa lemp c

’ COXpaHEeHMEM pesyJsibTaTa B HEeM Xe.
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goto PAUSE_1 ; Ecyu pesynbrar pnexpemenHTa He=0,
; To nepexoxm B I PAUSE_1.
; Ecnu pesynbTaT nexpemexnra =0,
; TO MmporpaMMa MCIOJHSIETCsI nainee.

; TameHme akKTHMBHOI'O paspsana JIMHEeMNKMN.

moviw 0 ; Bamuce B permctp W xoncrauTs .00

movwf PortB ; CBpoc B0 Bcex zBamenok nopra B.
B s i a0 S B S S
. TPYIIA NOOINPOI'PAMM $OPMMPOBAHMUS 4- BAMTHOT'O OBOMYHOI'O YUCJIA.
o o T B e e e e ot LT S S S S S
S e e e e e e e e e e e e e e e e e e e e e e e 3JECE MOT'YT EBHTE PEAJIM30BAHEI
S e e e e e e e e e e e e e e e e e e e e e e e PABJIMYHEE " ®AHTABUN"
T e e e e e e e e e e e e e IIPOT'PAMMUCTA

; K srToMy MoMeHTy 4- BanTHOe ABOMUHOE umciyo ( B permucrpe
; TimerL/TimerM/TimerH/TimerHH) OOJIXKHO OHTE CHOPMMPOBAHO AJNSI NOCIEIYHeir
; oBpaBoTKM ero B Tpynne nomnporpaMM npeobpaBSoBaHms 4- GaMTHEX NBOMYHEIX YMUCE
; B 8- paspsinHEeE OeCsSTUYHHE YMUCIA.
goto NEW ; BesycinoBHmM nepexon Ha merky NEW
; nopnporpammel START, To ecTs, Hauvano HoOBOTO
; MOJIHOT'O LMKJA ' MNPOT'PaMMEH .
e L B L B B B o e o S o L L o o S B S e
; TPYINA MOANPOT'PAMM NPEOBEPABOBAHMS 4- BAWTHEIX [BOMUYHEIX UMUCEJ
; B 8- PABPAIHEE NECATHUYHEE UMCIJIA.
et o o S S S T S e S

; MNMomroroBka k npeo6pasOBaHMIO.

Bin2_10 bcf Status,C ; C6poc ¢dsnara mepeHoca- 3aéma

moviw .32 ; Bammuce B permctp Count wumcna npoxonos

movwf  Count ; Ipeo6paBoBaHMs, PaBHOT'O CYMMapHOMY
; KOJIMYECTBY OMTOB MHOTOPal3psamgHOIT'O permcrpa
; TimerL/TimerM/ TimerH/TimerHH (8*4=32).

cif LEDO ; Cépoc B0 comepxmmoro permcrpa LEDO.

ciff  LED1 — — LED1.

ciff  LED2 — — LED2.

ciff  LED3 R— L LEDS.

cif  LED4 R— L LEDA.

cliff  LEDS — — LEDS.

cliff  LED6 — — LEDSG.

ciff  LED7 — — LED7.

; IpuMeuanme. mnpouecc mnpeobpaBsOBaHMsI BaKAHUMBAETCS NPY YMEHBUEHUM UMUCIAa IPOXOIOB
; npeoBpasoBaHMsi, KOTOPHeE BajoxeHs B permcTp Count (.32), IO HYyJS.

Loopl6 rlf TimerL,F . IMKIMYECKMIZI COBMI' BJIEBO 4- 6aliTHOTO IBOMYHOTO

rif TimerM,F ; 4MCJla, BaNMCAHHOTO B I'PyIIe PerucTPOB

rif TimerH,F ; TimerL/TimerM/TimerH/TimerHH, Ha OIHY IIOBUIIMIO

rif TimerHH,F ; uepes 6ur C permcrpa STATUS.

rif LEDO,F . lMKIMYECKMIZI CIOBMI' BJIEBO 4- 6aliTHOTO IBOMYHOTO

rif LED1,F ; 4MCJla, BaNMCAHHOTO B I'PyIIe PerucTPOB

rif LED2,F : LEDO/LED1/LED2/LEDS, Ha OfOHY MOBMLMIO Yepes

rif LED3,F ; 6ur C permcrpa STATUS

decfsz  Count,F ; Dexpemenr (-1) cogmepxmmoro permcrpa Count c
; COXpPaHeHMEM peSBynbTaTa B HEM Xe.

goto adjDEC ; Ecnmu pesynbrar He=0, To mepexom B NI adjDEC
; Ecnu pesynsrar =0, TO mporpaMMa MCHOJHSIETCS
; manee.

; NopaspsimHoe pacnpegenenue comepxumoro permcrpos LEDO...3 ( oBomnx



; momy6aiiToB) mo MiamumMm nosy6amnram permcrpoe LEDO...7.

swapf LED3,W ; Bammce crapwero nosay6aitra LED3
andlw  OFh ;. B Myamumii nosy6anT LED7.

movifw LED3 . Bamnmce Mnamgmero nony6amnTa LED3
andlw OFh . B Mmiuamumiz nony6anT LEDG.

swapf LED2,W ; Bammce crapwero nosay6aitra LED2
andlw  OFh ; B Muapumiz nony6amnt LEDS.

movfw LED2 ;. Bammce Mumagwero noay6arnTa LED2
andlw OFh . B Mmiuamumiz nosy6amnT LEDA4.

swapf LED1,W ; Bammce crapwero nosy6aira LED1
andlw  OFh ;. B Myamumii nosy6anT LEDS.

movfw LED1 ; Bammce Miaagwero nosay6airra LED1
andlw  OFh ;. B Myamumii nosy6anT LED2.

swapf  LEDO,W ; Bammce crapwero nosay6aitra LEDO
andlw  OFh . B Mmiuamumiz nosy6amnT LEDI.
movwf  LED1 ;

movfw LEDO . Bammce Mnammero nosay6amnTa LEDO
andlw OFh . B Mmiuamumiz nosy6anT LEDO.
movwf  LEDO ;

; KoHeml pacnpegmenenmsi. B Mnamumx nomy6anTax permcrpos LEDO...7 YCTaHOBJIEHE!
; OBOMYHO- HECATUYHEE UYMCIIa B NOPSIKe BOBPACTaHMUSI PaBPSIOHOCTH.
; Crapume nomy6arnTs = 0.

return ;, llepexonm no cTexy B I'pynny NOANPOIPaMM
; 8- PaspsanHOM OUMHAMMYECKOM MHIAMKAIIUN.

; Banuce B peructp FSR agpecors perucrpor LEDO...3 AJIsT JanbHeMlel KOCBEHHOM
; ampecaumu k Hmm B I adjBCD.

; Iepexonm k obpaborke cinepymumero LED - nocne BosepaTa mno creky.

adjDEC  moviw  LEDO ; Bammuce B permuctp FSR, uepes permctp W,
movwf  FSR ; ampeca perucrpa LEDO c panprelmmM nepexomom
call adjBCD ; B NNadjBCD ( ampec cnegmymomer KOMaHZEH

; BaKJIafHBaeTCsI B CTEK).
;--->  Bosepar mo creky us I adjBCD.
moviw  LED1 ;
movwf  FSR ; To xe camoe gns permcrpa LEDI.
call adjBCD
;--->  Bosepar mo creky us Il adjBCD.
moviw  LED2 ;
movwf  FSR ; To xe camoe gmns permcrpa LED2.
call adjBCD ;
> BosepaTr no creky wus III adjBCD.
moviw  LED3 ;
movwf  FSR ; To xe camoe mns permcrpa LED3.
call adjBCD ;
> BosepaTr no creky wus III adjBCD.
goto Loopl6 ; Ipoxoxm Bcex LED ( ¢ LEDO mo LED3). MHepexoxn B
: I Loopl6, TO eCTh Ha CcJefyKnilee KOJBIO
; YMCJIOBEX IpeobpaB3oBaHMiA.




; OCHOBHEHE ornepauumM NpeobpasoBaHMS NBOMUYHEIX UMCEJI B ABOUYHO- HECSITUUHEHE!
; omnepauumun crnoxenus: LEDO...3 u xoncranr 03h,30h ¢ ycnoeusiMm no 3- My u 7- My 6uram.

adiBCD moviw 3 ; Cnoxure comepxmumoe Texymwero LED (LEDO...3) c
addwf OW : umecaom 03h, ¢ BanNMUCBO pesylbTaTa oIepaluu,
movwf  Mem ; uepes permctp W, B permcTp Mem.
btfsc Mem,3 ; AHanmuBs cocTosiHusi 3- ro 6ura permcrpa Mem.
movwf 0 ; Ecam 6umr M3 =1, To comepxmMoe permcTpa Mem

; xonupyercss B Tekyumn LED.
movIiw 30 ; Ecim 6ur N3 =0, To comepxmumoe Texymero LED
addwf o,w . ckiageBaeTcs c koHcTaHTom 30h, ¢ nocrmegmymest
movwf Mem ; BanmMcho pesyJibTaTa onepauun, uepes permuctp W,
; B permcTp Mem.
btfsc Mem,7 ; AHanmMs cocTosiHusI /- To 6mra permcrpa Mem.
movwf 0 ; Ecom 6ur N/ =1, o cogmepxmumoe permctpa Mem
; konupyercss B Texyuwmn LED.
retlw 0 ; Ecim 6ur N7 =0, o permcrp W oummaercs u

; npoucxomuT BOBBpaT no creky B I adjDEC.
a0 S S S S O o o
; TPYNIIA KOMAH]JI NPEOBPA30OBAHMA NBOMYHO- JECATUYHOI'O KOIOA B KOJ 7- CETMEHTHOI'O
; MHIVKATOPA ( OTHOCHMTCSI K Ipylne MNOLIPOTPaMM AWHAMUYECKON WMHIMKALMN).

S o L o o o o o o o e o o o o I S o T I o o o o o

TABLE addwf PC,F ; Comepxmumoe cuerumxa komann PC yeemmumeaercs:
: Ha BeIMUMHY COIEPXMMOTo akkymyqsiropa W.
retlw b'001111171" . ..FEDCBA =0 lpoucxomouT ckauek IO Tabuuie
retlw b'00000110 T CB. = Ha CTPOKY CO BHaueHMEM,
retlw b'01011011" . .G.ED.BA=2 BanMCaHHEM B aKKyMyJsITOpPe,
retlw b'01001111' :.G.DCBA =3 U pjajee - BOBBpaT O CTEKY.
retlw b'01100110' . .GF..CB.=4
retlw b'01101101" . .GF.DC.A=5
retlw b'01111101 . .GFEDC.A =6
retlw b'00000111" S CBA=7
retlw b'01111111' . .GFEDCBA =8
retlw b'01101111' . .GF.DCBA =9
;****7\'********'k*******‘k**************************** kkhkkkkhkkkkkkhhhhhhhhhhhhhhhhhrk
end ; Komerl mporpaMsi.

Bce 4to Bbl BUanTe, 66110 "pasobpaHo” paHee.

Cpasy bpocaeTcsa B rnasa "paspocLiasics wanka" nporpamMmmebl, YTO BMOSIHE ECTECTBEHHO.
Peructp Count Tak xe, kak u peructp Temp, 3agencTByeTca MHOrokpaTHO (B JaHHOM criyyae,

2 pasa).

Ecnu Bbl npoaccembnupyeTte TekcT nporpaMmmbl Din_Bin.asm , To nony4uTte coobLleHne o 7-mn
owmnbkax, YTo BMNOSIHE 3aKOHOMEPHO, TaK Kak B TEKCTEe 3TOW NporpamMmmbl, 3HaYEHUS TPEX KOHCTaHT
BblpaxeHbl B cumBonbHom Buge (X, Y1, Y2).

3710 3 "HeHopmarnbHocTK', KoTopble MPLAB "BOCnprHMMaeT" Kak oLINGKN.

OcTtanbHble 4 oWMOKM CBA3aHbI C "HEMOHATHOCTLID" TOrO, K YeMy obpallaeTcs ANpeKkTnaa
CONFIG (....) 1 "HenoHATHOCTLIO" nepeor komaHabl M1 START (....).

Ecnn cumBonbHble KoHCTaHThl X, Y1, Y2 ByayT 3aMmeHeHbl Ha uncna, aupektnsa CONFIG 6ygeTt
obpawuartbces k "HopmanbHoMy" uncny (Hanpumep 03FF1H) n 6ygeTt onpegeneHa 1-4 komaHga
MM START, TO HMKaknx coobLieHmn o6 owmnbkax He ByaeT.

Ecnun Bbl xoTuTe nepenTn K ApyroMy KOnnM4ecTBy 3HaKOMECT NUHENKU, TO PYKOBOLCTBYUTECH
N3NOXeHHOW paHee nHdopMaLmen, B KOTOPOK "pacnucaH” npuHLMN Takoro nepexoaa.
Uucnosble 3HayeHUs KOHCTaHT X, Y1, Y2 onpegenset NporpaMMUCT, UCXOASA U3 CTOALWLNX nepen
HUM 3agau.

Ha uTo BNUAIOT 9TV YMCNOBbIE 3HAYEHNS, yKa3aHO paHee.

Ecnu nsnoxeHHble Bbille METOANKN "TpaHcopMaunn™ 3ToON yHMBEpPCanbHOW “3aroToBKN" OCBOEHbI
W NOHSATHbBI, TO NOCHE JOCTUXKEHNSA KeNaeMoro, ee HYXXHO "OoyKoMMnekToBaTbk" NognporpamMmmon
dopmmpoBaHus N-6antHoro (N onpegenseTr nporpaMmMncT), ABOUYHOIO Yncna.

"KoHcTpykuna" aton MMM moxeT OblTb pasnnyHoMN.

B N-6GanTHoe, ABOMYHOE YMCNO MOXHO "3arHaTb" Nobon napameTp BHELUHEro (MO OTHOLLEHUIO K
MUKPOKOHTPONepy) curHana.

Bbi6op 6oratenwmn.
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Takum obpasom, B TOM, 4TO 9 Ha3ean Mpynnol nodnpozpamm ¢hopmupoeaHusi 4(N) - 6alimHoz20
080UYHOR20 YucJa, "CKOHLEHTPUPOBaH" 04eHb 06 bEMHBIN KNacc 3agay, Ha pelleHne KOTopbIX, B
GOonbLIMHCTBE CNyYaeB, U HanpaBneHbl OCHOBHbIE YCUMNUS NPOrpaMmucTa.

O6bem aTOro knacca 3agad Benuk n Moryd, Ho "Habop npuemMoB", KOTopbIi No3sonseT 9PPEKTUBHO
MX peluaTb, KOHEYEH.

OcBoeHMe 3TMX NPUEMOB - BNOJSIHE NOCKIbHas paboTa.

Bbl NO3HAKOMUITUCE C NX YacTblo (MHOMME NPUEMbI YHUBEPCAMbHbI), @ 3TO Y>Ke BMOSTHE NPUMNYHbLIN
cTapT.

Ecnu Bbl, ¢ nepBoro 3axoaa, NoHsanm xots 661 50% 13 TOro, 0 Yem Lwna peyb, TO 3TO YXe
HECOMHEHHbIV ycnex.

lMporpammupoBaHne — "Oeno HaXXMBHOE" 1 COBCEM He "Llanko3akugaresibckoe”.

Ecnn He nony4aeTtcs, To NoBTOpUTE "3axodbl”, U NPU HanMyuKM "ynépTocTn”, paHo Unn NO3aHo, "Bce
BCTaHET Ha CBOU MecTa".

MPOTUBHUK rPO3HBIA N O4YEHb JOCTONHBLIN.

OH, no onpeaenexHunto, byaet conpoTuBNATLCA. U 3TO HYXXHO Kak criegyeT NoHUMaTb.

Heckonbko "ronos", y 3T0ro "MHOroronioBoro ApakoHa, mMbl nocumbanu'.

[aBalite "nocwmdbaem" eule.

"CamMoyuuTenb no nporpaMmmupoBaHuto PIC KOHTpPONNepoB ANA HauyMHaloWwmx"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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17. MpuHumn cyeta. Pabota ¢ Tanmepom TMRO. MpuHLMN yCTaHOBKM rpynn KOMaHg, cyeTa
B TEKCT Nporpammsil.

Kak 370 He CTpaHHO, HO U3NOXEHHas HUXe NHPOPMaLUUS, NOYEMY-TO, 0GpPa3HO BbipaXasiCb,
SABMSETCH "CTpaLLHO CeKpeTHoMn".

B TOoM cMmbicne, 4YTO B CBOE BPEMS, MHE TaK U HE yaanocb HanTu 6onee-meHee "BHATHON"
MHdOpMaLK MO BbICOKOCKOPOCTHOMY CUETY.

OTO BbIHYQUIIO XOPOLLEHBKO "NMogHanpsaYbcs”.

A Kyoa nesatbca?

3aHnmaTbCa NporpaMMMpoOBaHMEM N MTHOPUPOBAaTL "6a3sy", 3TO HOHCEHC.

Hwke npeanpuHaTa nonbiTka 4OCTAaTOMHO NOAPOBHOro (Kak MHE KaXeTcs) onncaHns MexaHmama
HN3KOCKOPOCTHOIO U BbICOKOCKOPOCTHOIO CcYeTa, pacCyMTaHHaa Ha HavyMHaloLWwmx NporpaMMmCToOB,
YCBOMBLUMX NpeabiayLime pasgersoi.

HuskockopocTHOM cyeT

MepBuryHasa nHgopmaumsa o Tanmepe TMRO 1 npuHUMne cHeTa, OCHOBAHHOM Ha ero NpuMeHeHuu,
Oblna n3noXxeHa paHee.

Kasanocb 6bl, Bce NpocTo: npy paboTe OT BHELLIHEro MCTOYHUKA MMMYbCOB, MOACYUTLIBAETCA
KOSIM4eCTBO NepernofnHeHn.

OHO yMHOXaeTcs Ha 256, 1 K 3TOMY NPOon3BeeHUI0 NPUNIHCOBLIBAETCA YMCNO, HAXO4sLEeeCH B
TMRO Ha MOMEHT OKOH4YaHWA cyeTa.

[MpmevaHne: peyb 0 HU3KOCKOPOCTHOM CYeTe MAEeT B TOM criyyae, Korga ang nogcyera nmnyrnbcoB
npumeHsetcs Toneko TMRO (6e3 npegoenutens).

CurHan oT BHeLLUHero UCToYHMKa curHana, Ha Bxod TMRO, nogaeTtca Yepes3 CMHXPOHU3aTop.
®PyHKUMEN CUHXPOHM3aTOPA ABMSAETCA CUHXPOHMU3aL M CMrHana, NocTynaroLero OT BHELLHEro
WCTOYHUKA CUrHana, ¢ BHyTPEHHEN, TaKTOBOW YacTOTON M/KOHTposnepa.

B cBA3M ¢ 3T1M, nepuop curHana, nocTynaroLLero oT BHELLHEro UICTOYHUKa curHarna, He JOoImKeH
ObITb MeHee 4-X NepuogoB BHYTPEHHErO TakTa.

Hanpumep, npu npyumeHeHun kBapua HomuHanom 4 Mru., nepyvo curHana, nocrynaroLlero ot
BHELLHEero MICTOYHUKa curHana, He JomKeH ObiTb MeHee 1 MKC., U 3TO eCTb "rpaHuua’, 3a KOTopyto
"3axoauTb" HENb3S.

Takvum obpasom, Nnpu NCNoNb3oBaHMKU KBapua HommnHanom 4 Mruy., TMRO He moxeT paboTaTb C
yacTtoTamu Bbiwe 1 Mru.

Mntoc, npy npnbnmxeHnn K 3Ton "rpaHunue”, Hy)kHo ByaeT opraHn3oBbIBaTb A4OCTATOYHO YacTble
npoBepku Ha nepenosnHeHne TMRO, n ana xpaHeHus pesynbTaToB NOACYETOB NepenonHEHNIA,
OfHOro peructpa byaet manosaTo.

He cMoTps Ha To, 4TO No cnocoby CBoe OpraHn3aLmm, HU3KOCKOPOCTHOW CYET AOCTAaTOYHO NPOCT
(3apencTtByeTcsa Tonbko TMRO), HO OH, NO NPUYNHAM yKa3aHHbIM BbILLE, HE HAXOAUT LUMPOKOro
NpUMeHeHUs.

KakoB Bbixog?

Bbixoa = B UCMOMNb30BaHUKU nNpeaaenutens.

Hanpumep, ecnu ncnonb3oBath Npegaenntenb ¢ MakcumarbHbIM KoadduumeHToM genenuns (256),
TO nepenosniHeHne TMRO HacTynuT Yepes 256x256=65536 1nmnyrbLCcoB.

Ecnn namepatsb yactoty 30 Mru., To 65536 nmMnynbcoB "npockoyaT" NpUMepHo 3a 2,2 MC., YTO yxe
ecTb "3ep ryt" (MPUKMHBbTE, CKONbKO KOMaHA MOXHO MCNONHUTL 3a 2200 MKC.).

Mo npuymHe TOro, 4YTO B Criyyae UCnonb3oBaHusa nNpeggenutens, cyeTHelM BxogoM MNMKa sensaetca
He cyeTHbIn Bxo4 TMRO, a Bxoa npeagenutens, ycrnoBua HopMmasibHoro oyHkumoHmposanua TMRO
obecneynBaroTCa gaxe npy nogcyeTe MMMynNbCOB C 6ONbLUOW YacTOTOM CrnefoBaHUS.

W konnyecTBo npoBepok Ha nepenonHeHe TMRO pe3ko cokpallaeTcs.

Mano Toro, npy Takom "packnage"”, MOXXHO faxke NOAHATb YaCTOTHYHO, "MPOrpamMmMHyo rpaHuy”
(MakcMmanbHy CKOpPOCTb CHeTa, Ha KOTOPYH paccyuUTaHa nporpaMmma) Bbille YacTOTHOW,
"annapatHown rpanHuubl” NMKa (MakcMmanbHOM CKOPOCTU cyeTa, Ha KoTopyto paccuntaH MUK).

BbICOKOCKOPOCTHOM cYeT

JAnsa Toro 4ToObl ObINO MOHATHO, C YEM Mbl MUMEEM €0, ECTb CMbICI KOE-YTO HanoOMHUTb U
nobaBuTb.
Tanmep TMRO npegctaenseT cobon genurens Ha 256.
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9710 03Ha4aeT, 4YTo "unctoin" TMRO (6e3 ncnonb3oBaHusa npegaenutens) 6yoet nepenonHaTbLCA
Kaxkablv pa3 nocrne rnocTyrnreHns Ha ero cyeTHbIn Bxof (BbiBog RA4/TOCKI) "navkun” ns 256
nmnynbcoB (npu nepexoge ot .255 k .00).

TMRO cunTaeT TONbKO B OO4HY CTOPOHY (peBepca HeT), a UMEHHO, B CTOPOHY YBENUYEHMSI.

Ecnn B kadecTBe "npeameTa cyeta", BblbpaH BHELWHUIM TAKTOBLIN CUrHar, NPUCYTCTBYIOLWNA Ha
BbiBoAe RA4/TOCKI, TO NOACUYNTBIBAETCH KONMYECTBO UMMYNbCOB, (POPMUPYEMbIX BHELLHUM
WUCTOYHUKOM UMMYNbCOB.

MprmeyvaHue: "BHELHWIA TaKTOBbIN curHan" 0ygy HasbiBaTb "BHELUHUM TakToM". Tak Kopouye.

B cny4yae Bbibopa BHeLUHEro TakTa, UMnynbCbl BHyTpeHHero Takta (CLKOUT) He noacunTbiBalOTCA
(v HaoboporT).

TMRO Bcerga BknoYeH. BblkntouynTb ero Hemb34.

Mo aTon NnpuymnHe, ANSA TOro YToObI, NPU HANUYMM UMMYNbCHOM NOCeN0BaTENbHOCTU Ha BbIBOAE
RA4/TOCKI (BbliGpaH BHELLHWIA TaKT), OCTAHOBUTb MM PaspeLLNTb CHET, HY>KHO 3abMoKMpoBaThb
unu pasbnokmpoBaTb cyeTHbI Bxod MAKa (BbiBog RA4/TOCKI).

To ecTb, NPUMUTMBHO BblipaXasCb, Ero HY>KHO NMBO "3aKopoTUTL" Ha KOPNYC, NMUBO CHATL 3TOT
"kopoTbiw" (C aTMM, geTanbHO pa3bepemMcs No3gHee, "a Noka u Tak comageT”).

[ns atoro, BbiBoAbl RA3 (6riokuposka/pasbnoknposka) n RA4/TOCKI (cueTHbin Bxog MNKa)
SMNEKTPUYECKN COEANHAIOTCS Mexay cobown, 1 BNoKMpoBKa OCYLLEeCTBASAETCS NPOrpamMmmHo.

To ecTb, ecnu Ha BbiBoge RA3 (MOXHO UCMONb30BaTh U APYron BbIBOA NopTa) ycraHaBnmnsaetcd 0
(6noknpoBka), TO 3TO COOTBETCTBYET OCTAHOBKE CYETa, a ecnn 1 (pa3bnoknposka), To 3TO
COOTBETCTBYET paspeLleHunto cyeTa.

Kputepuem nepenonHeHns TMRO asnsetcs cnar npepbiBaHUA no nepenosiHeHuro TMRO

(6uT Ne2 peructpa INTCON c Ha3saHuem TOIF).

MoaHAaTne atoro donara (1) cBuaetTenbcTByeT 0 hakTe nepenonHeHms TMRO, a ero "onywieHne"
(0. UsBmHsOCH 3a HeBnaro3syyne) CBUAETENBLCTBYET O TOM, YTO nepenonHeHns TMRO Her.

B onpenenexumn dpnara TOIF, ynomuHaloTCA NpepbiBaHUA, HO 3TOT dnar pabotaeT He3aBUCUMO OT
TOro, paspeLleHbl NnNu 3anpeLleHsbl NpepbiBaHus no nepenonHeHmto TMRO.

To ecTb, ecnu NpepbiBaHuA No nepenonHeHnto TMRO 3anpeLueHbl, To dnar TOIF Toxe 6yaet
"nonHoLeHHO" paboTaTb.

®nar TOIF oTHoCcUTCS K doniaram 2-1 rpynnbl.

To ecTb, nocne Toro kak oH nogHancs (1), n dakr atoro cobbITUst NoAcCYUTaH
("3apokymeHTUpoBaH"), B KOHUe npouenypbl nposepkn TMRO Ha nepenonHeHune, dpnar TOIF HyXHO
onyctutb (0), a nHa4e, pesynbTaT criegytowwen(mx) npoeepkn(ok) TMRO Ha nepenonHeHue, bygeT
HEeOOBbEKTUBEH.

HanomuHato o Tom, 4To BCe chnarn 2-1 rpynnbl ONycKaroTCs TOSIbKO NPOrpaMmmMHO.

Pasbupaemcsa ganbLue.

[na Toro 4tobbl pasroBop Obin NpegMeTHbIM, pedb NONAET O YaCTOTOMEpE.

"MpuBsikycb" k 3-6aTHOMY pe3ynbTaTy NoAcHeTa UMMNYIbLCOB.

PesynbTaThl 3TOro nogcyeta 6yayT 3anuceiBatbes B 3-6anTHbi pernctp TimerH/TimerM/TimerL .
WHbIMK cnoBamu, nocne 3aBepLUeHns noacyeTa, B 3TOM perncrpe, ¢ cobniogeHmem nopsaka
CTapLUMHCTBA, "ocaaeT" 3-6anTHOe, ABOMYHOE YMCIO pesynbTaTta U3MepeHNst YacToThl.
UuTepBan BpemeHu usmepeHus: 0,1 cek. (100000 MKc.).

MakcumanbHas, namepsiemast yactora: 30 Mry. (nacnopTHas, MakcMmarnbHasa 4acTtoTa, KOTOPYHo
"cnocobeH BoCnpuHATL" cueTHbIN Bxog PIC16F84A).

Pa3psaaHOCTb NIMHENKN 7-CerMeHTHbIX UHAUKATOPOB: 7 AeCATUYHbIX pa3psaoB (3HaKoMecT).
MorpewHocTb nameperHuns: 10 ru.

PaccmoTpum crniyyar nogcyeTta MMnyrbCcoB UMMYNbCHOW nNocregoBaTensHoCcTy ¢ Yactoton 30 Mry,.
O6pawato Bawwe BHMMaHMe Ha TO, YTO B 9TOM crny4ae, pedb nget He o nogcyete 30 000 000
uMnyrecoB, a o nogcyete 3 000 000 MMNYNbLCOB, TaK Kak UHTEpPBan BpeMeHN U3MepeHuns
cocTtasnset He 1 cek., a 0,1 cek. (oTctoaga v norpewHocTs B 10 ru.).

C y4yeToM Cka3aHHOro Bbille, A5 TaKOW BbICOKOW YacTOTbl, BapuaHT cyeTa C UCNONb30BaHUEM
"ynctoro" TMRO He noaxoauT.

3HauuT, Heobxoammo 3ameanuTb cyeT TMRO.

To ecTb, HYXXHO caenaTtb Tak, YTobbl cHeTHbIN Bxog TMRO "pearvpoBan” He Ha KaxKabli MMMYIbC,
noctynatwowmi Ha BbiBog RA4/TOCKI, a Hanpumep, Ha kaxgbii 10-n, 20-i, 34-i, ... n 1.4. (Undpb!
"B34Tbl C NOTOSKA").

CootBeTcTBEHHO, B 10, 20, 34, ... pa3 yBennunTCca 1 BpeMs 04HOrO LMKIa NepenosiHeHNs, YTo n
TpebyeTca (NpoBeEpPKM Ha NepenofniHeHne He ByayT O4eHb YacTbiMK).

Onsa atoro, mexay BeiBogoM RA4/TOCKI (cyeTHbiM Bxogom NKa) n cyetHeim Bxogom TMRO,
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HeobxoanmMo BKITOYUTL Agenutens Ha 10, 20, 34, ...
Takon genutensb B NMKe nmeetcs.
OH HasblBaeTCcHa npepaenuTenem.
lMocmoTpuTe B pacneyatky pernctpa OPTION.
[nsa Toro 4tobbl 06ecneunTb Tpebyembln pexxum paboTbl YCTPONCTBRA, 4O "BNETA" B LMUKN cyeTa,
HY>KHO:
- yctaHoBuTb 6uT Ne5 B 1 (eb160p eHewHe20 makma ¢ ebieoda RA4/TOCKI),
- 6ut Ne4, obblvHO, ycTaHaBnmBatoT B O (mpupaw,eHue rno nepedHemy ¢hppoHmy),
- 6ut Ne3 yctaHaBnuBaeTcs B 0 (mpeddesrumens eksroyeH neped TMRO),
- ac6utammn NeNe 0 ... 2 (koaghghuyueHm OeneHusi npeddennumerisi) fjaBanTte pasbupartbes.
Kakon koadhuumneHT geneHvs npegaenutens ycTtaHoBUTL?
Bbibnpaem makcmanbHO BO3MOXHbIN KoeneHusa npegaenutens (256).
OTO COOTBETCTBYET 3a[aHUI0 HAMBbLICLLEro, YaCTOTHOrO "noToska".
MoxxHo "npuBsasaTtbes” 1 k nonybanty (128) u k yetBepTn 6anTa (64), HO NPU 3TOM HAXMBAKOTCA
HUKOMY HE HY>KHble NpobnemMsbl, CBsi3aHHbIE C HEOOX0ANMOCTLIO paboThl NMMBO ¢ nonybantamu, NGO
C yeTBepTAMM DariTa, CO BCEMM BbITEKAIOLLMMU, HE O4YEHL-TO "KOMGOPTHLIMUK', NOCNEACTBUSMM.
WNtak, B 6utax NeNe O ... 2 BbicTaBnseM eanHuubl (Kdenenus npeddenumens = 256).
B atom cny4vae, nepenonHeHne TMRO 6yaet NnpoucxoanTb He nocre nogcdeTta "nadvkun”, CocTosLwen
13 256-TM nMNynbLCOB, a Nocre nogcyeTta "navkn”, CoCTodALLen 13

256x256=65536-T1 MMNYnbLCOB.
Takum obpasom, 3a Bpems "npoxoxgeHma” 3 000 000 nmnynbcos, nponsonaeT 45 nepenonHeHni
TMRO (no npuHumMny "HegonyweHus nepebopa”, OKpyrneHo B CTOPOHY YMEHbLUEHUS).
65536x45=2949120.
OcTtartok: 3000000-2949120=50880.
O6paTtuTe BHMMaHWe Ha TO, YTO YNCNO .45 He BbIXOAUT 3a "BEPXHIOK rpaHmLy” YMCIIOBOro
AvanasoHa 6anTa (He 6onee .255), n oHo "ymecTuTCSa" B 0AHOM GawnTe.
Takum 0bpas3om, peyb naeT o0 TOM, YTO B Cryvae opraHM3aumnmn BbICOKOCKOPOCTHOMO cyYeTa, MOXHO
paboTtaTb (NporpaMmHoO) ¢ YactoTamm 6onee BbiCOkMMU, Yem 30 Mru.
30 Mru. 370 "odhmumanbHbIN, NacnopTHbLIM NOTONOK" PIC16F84A.
Ecnu 6ynet ncnonb3osaH 6onee 6oictpogencteyrowmin MUK, To nporpamma moxeT obecneunTb
ero paboty Ha YacTtoTax 6onee BbiCOKMX, YeM 30 Mru.
BepHemca kK maTemaTuke.
MmeeTca octaTok pasHbi 50880.
Ha 65536 ero genutb Henb3s, Tak Kak Nony4ynTCca YACNO MeHbLUE eQUHULbI, 3HA4YUT Aenum Ha 256.
C yyeTom cobrnitogeHnst Bce TOro e npuvHumna "HegonylieHust nepebopa’, nony4nTcs cnegytoulee:
256x.198=50688.
OcTraTtok: 50880-50688=.192.
Ewe pa3 obpaTute BHUMaHUE Ha TO, YTO M Yncno .198, n uncno .192 He BbIXO4AT 3a Npeqdensl
4YMCMOBOro gmManasoHa 6anTa, 1 Kaxgoe 13 HUX MOXHO oTobpasnTb B ogHOM banTe.
NToxumm: 3 000 000=256x256x45+256x198+192
Bbl BUANTE MaTeMaTudeckyto hopmy pasnoxeHus gecatndHoro ymcna 3 000 000.
[ns Toro 4tobbl y6eauTbcs B TOM, YTO MEXAy 3ToM bopmon npeacraBneHms Ynucna
(ncnonb3yemble Yncna - 4ECATUYHbIE) 1 ABOMYHON (BUHapHOWN) hopMOn NPpeacTaBeHns 3TOro Xe
yucna, meeTcs 0A4HO3HaYHOEe COOTBETCTBUE, B MPOrpaMmKe KOHBEpPTOpa CUCTEM UCHUCTIEHUN,
nmetowenca y Bac, "HacTyuumTe" ymcrno 3000000.
Bbl yBuMauTe, 4to gecsatuyHoe vmncno 3000000, B GMHapHOM BuAe, BbIrMSAMT Tak:

00101101 11000110 11000000

A Tenepb No YacTaM:
- cTapwumn 6anT: 256x256x45=2949120 (00101101 00000000 00000000), (00101101=.45),
- cpeaHun 6anT: 256x198=50688 (00000000 11000110 00000000), (11000110=.198),
- Mnaawwun 6aunT: 192 (00000000 00000000 11000000), (11000000=.192).

OcTtaeTtcs TonbKo "3akpenuTb"”

- 3a cTtapwum 6anTom (4ncno .45) > peructp TimerH,

- 3a cpegHuUM 6anTom (Yucno .198) > peructp TimerM,
- 3a mnaawum 6antom (4ncno .192) - peructp TimerL .

Kaxxgoe 13 atnx Tpex yncen otobpaxkaetca B ogHoM GanTe.
3-6ariTHOEe, ABOMYHOE YnCIo, 3anmucaHHoe B permctpe TimerH/TimerM/TimerL , 6yget
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COOTBETCTBOBATL 7-paspsgHoMy, gecsatuyHomy yucny 3 000 000.

MNepenonHeHne TMRO 6yaet npoucxoamTb 3000000/65536=45,776367 pa3 B 0,1 cek. (unu
457,76367 pa3 3a 1 cek.), YTO COOTBETCTBYET YMCIOBOMY 3HAYEHUIO MHTEpPBara BpeMeHU Mexay
OBYMS coceiHUMM nepenosiHeHnammu, 2184,5 MKc.

B aTOM UHTepBane BpemMeHn MOXHO UCMOSTHUTL COTHU KOMaHA.

M 31O € y4yeTom TOro, 4to pedb naet 06 namepeHnm 4oCcTaTouHO BbicOkon YacToTbl (30 Mruy.).
OTOT UHTepBasn BpeMeHU "MpeKpacHo BN1cbiBaeTcs" B Marioe KonbL,o AUHAMUYECKON
MHAMKauUK (NpoLuecckbl cyeTa U AMHaMN4eCcKon MHANKALUN COBMELLEHBI).

B gaHHOM crniyyae, BpeMs oTpaboTku OAHOro LmKna Manoro Kornbua ANHaMU4eckon MHANKauun He
OOMKHO npeBblwaTh 2184,5x2=4369 MKC., TaK Kak B NPOTMBHOM Cilyyae, BO3HUKHET NOrpeLlHoCTb
nogcyeta (2 nepenonHeHnss TMRO 6yayT cuntaTbCs 3a O4HO).

BbiBOA: B J@aHHOM cny4yae, NnpoBepku Ha nepenosiHeHne TMRO Hy>XHO Npon3BOANTb Yallle,

yeMm 1 pas 3a 4369 MKc.

Ewie oamH BbIBOA: AN TOro 4ToObl OTOABMHYTH BEPXHIOK, NPOrpaMMHyt0 rpaHuLy (oHa onpegensiet
ObicTpoaencTaune nporpammel, a He MNMKa) nonockl YacToT, B npeaenax kKoTopon NponsBoanTCs
cyeT, BBEPX MO OCY YaCTOT, HEOOXOAMMO YMEHbLUNTL BPEMS MOSTHOMO LMKIIa Marnoro KonbLa
OWHaMUYeCKON MHAONKaLMUW.

B aTom cny4ae, Hy>XHO He 3abbiBaTb O TOM, YTO 3TO BMUSIET U Ha BpeMs OTPaboTKM LmKna
OWHaMUYeCcKon MHAOMKALMK, U Ha BEJNTUMUHY HTEpBaria BpeMeHU N3MepeHns.

Mocne nogo6Horo poaa "kartaknuama' (ecnm oH MMeeT MecTO ObITb), HY)KHO NPOU3BOAMUTL
KOPPEKLMIO BPEMEHHbIX XapakTepUCTUK NporpamMmei.

WNTtak, komaHabl 1-n npoeepkn TMRO Ha nepenonHeHne "Bpe3atoTcs” B Manoe KonbLo
OWHaMUYecKon MHOMKaLMK, a pesynbTaTt 3TuX nogc4eTos "ocefgaet” B peructpe TimerH .

Bonpoc: "Kakum obpasom nponcxoguT nogcyeT''?

OTBeT: Kaxabl pas, npu Hanuyuu dakta nepenonHeHns TMRO (dnar TOIF nogHAaT), cogepxumoe
peructpa TimerH MHKpeMeHTUpyeTcs.

KonnyecTBO Takmx MHKPEMEHTOB HaMNpPsIMYyHO 3aBUCUT OT YacTOTbl UMMYMNbCHON
nocrnegoBaTenbHOCTU, NogaBaemon Ha BbiBog RA4/TOCKI (Ha Bxoa npeagenvrens).

B 3aBucmMmMocTn OT Hee (OT 4acToThbl), nepenonHeHna TMRO 6yayT NpomMcxoanTb HE Ha KaKaoM
"BUTKE" Manoro KosnbLla ANHaMUYeCKON MHAMKaUUM (Takoe BO3MOXHO TOMbKO Npu NpubnmxeHnm K
BEpPXHEN rpaHuue ObicTpoaencTenst NporpaMmmel), a Hanpumep, 1 pas 3a 5, 65, 231, 564 1 T.4.
"BuTKa" (LMdpbI "B3ATLI C NOTONKA").

Ecnn peyb noet o 1-n nposepke TMRO Ha nepenosiHeHne, TO AOMKHA ObITb U BTOpasn?

Tak OHO U eCTb.

Jeno B ToM, 4TO Mexay rpynnon komaHa 1-1n nposepku TMRO Ha nepenonHeHne n KoMmaHaon
OKOHYaHW4A cyeTa, pacnonaraeTcs rpynna KoMmaHg TO4YHOM "A0BOAKK" MHTepBaria BpemMeHu
NU3MepeHUs 1 rpyrnna KoMaHz 3aBepLUeHns namepeHust.

B nHTepBane BpeMeHu nx oTpaboTku, MOXET NponsonTn nepenonHeHne TMRO, koTopoe He byaeT
nogcynTaHo.

CnepoBaternbHO, Cpasy e nocrne OKOHYaHUA cyeTa, HeobXoaMMO NPOM3BECTYU eLLe OOHY NPOBEPKY
Ha nepenonHeHne TMRO (Ne2).

Ecnn, 3a ykasaHHbIN BbILLE MPOMEXYTOK BpEMEHU, NpousoLuno nepenonHeHne TMRO (13-3a manown
ero BenYnHbl, KONM4ecTBO NepenosiHeHUn He MoxeT 6bITb 6onbLue OAHOro), TO COAEPXXUMOoe
pernctpa TimerH MHKpeMEHTUPYeTCS, a ecinn He NPOU30LLNO, TO cogepxmmoe pernctpa TimerH He
MeHsieTCS.

WNTak, c pernctpom crapuero paspsga TimerH, B OCHOBHOM, pa3obpanuce.

[nsa yoo6eTtea, 6ygem cumtaTb, YTO cTapumi 6ant ymcna 01101101 00000000 00000000
(2949120) 3anucaH B pernctp TimerH, 1 oH "NexuT B onepaTuBHbIX 3akpomax” (">KaeT CBOero
yaca").

WTtor no peructpy TimerH .

B xoge ucnonHeHus npoueayp nocrnegoBaTterbHbIX NpoBepok nepenonHeHnss TMRO (npoBepka
Nel), uncnoBoe 3HayeHue 6anTa pernctpa TimerH 6yaeTt yBenuunaTbCs.

MHTEHCUBHOCTb 3TOr0 yBENMYeHUsa 3aBUCUT OT 3HAYEHUA U3MEPSIEMON 4YacToThl.

Mocne pa3spelleHnsa cyeTa, Ha KaxkaoMm "BUTKE" Manoro Konbla AMHaMUYeCcKON NHOMKaLNK,
npoucxoant nposepka nepenosiHeHna TMRO Nel, 3a cyeT KOTOPOW U OCYLLECTBIISIETCA OCHOBHON
"NpMpocCT" YNCNoBoro 3Ha4veHuns 6anTa perncrpa TimerH.

lMocne Toro kak cyeT 3anpeLlaeTcsd, ocywecTBnaeTcs 2-9 nposepka nepenonHeHna TMRO, koTopas
MoxeT NnMbo npmeecTun, NMBO He NPUBECTU K EQUHCTBEHHOMY MHKPEMEHTY COOEPXXUMOro permctpa
TimerH.
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Mocne npoBepku nepenonHeHns TMRO Ne2, B peructpe TimerH, 6yaeT OkoHYaTENbHO
chopMMPOBaHO YMNCNOBOE 3HaYeHne ctapwero 6arnTta 3-6anTHOro ABOMYHOIO Yncna pesynbraTa
nogc4yeta (M3MepeHus).
PaHee, ons onpegeneHHOCTH, Mbl YCNOBUITUCH, YTO 3TO Ymcno 0010 1101 (.45).
Tenepb o6paTMM BHUMaHWE Ha perncTp cpeaHero paspsga TimerM .
WNTak, cueT 3akoH4eH, 1 B pernctp TimerH 3anucaHo konn4yectso nepenosniHeHun TMRO,
npounsoLLeaLwwmnx B UHTepBare BpeMeHN N3amepeHuns.
Bonpoc: 4To HY>XHO 3anucaTtb B perucTp cpegHero paspsga TimerM ?
OTBET: B HErO HYXXHO 3anucatb cogepxumoe TMRO Ha MOMEHT OKOHYaHUSA cYeTa.
OT1a onepauus npoctas: cogepxumoe TMRO, yepes pernctp W, NpoCTO KONMPYETCS B PEFUCTP
TimerM.
Takum obpasom, B paccmaTpmBaeMoM cnydae, B cpegHuin 6ant 3-6antHOro 4BOMYHOrO Yncna
(TimerM) 3anuweTcs Yncno 1100 0110 (.198).
B "cBAske" ¢ pernctpomM TimerH , nony4nnock 3To:

01101101 1100 0110 00000000
Mepexogum K perncTpy mnaguwero paspsiga TimerL .
Bonpoc "Ha 3acbinky": ecnu konnvecTtBo nepenonHeHmn TMRO 3anucanock B pernctp TimerH, a
cogepxmumoe TMRO (Ha MOMEHT OKOHYaHUS cYeTa) CKonNMpoBanock B peructp TimerM, To 4TO Xe
Toraga 3anucbiBath B pernctp Timerl ?
OTBeT: ecnun He HanTU TO "MecTO", B KOTOPOM "NEXMUT XBOCTUK" pasnoXeHUs 3HaYeHus
noacyYMTbiBaEMOro Konuyectesa MMnNynbcoB (B HalLeM criyyae, Yncno .192), To 3anucbiBaTb B
peructp TimerL Hevero.
M B camom gene, TMRO "BbbkaT Kak Moyanka" 1 "BekMMaTtb" N3 HEro Heyero, HO 13 nNpegaenuTens
KOe-4TO "BbhKaTb" MOXHO.
MmeHHo B Bante npeggenurens un "Nexmnt 3TOT XBOCTUK".
A BOT 34€eCb-TO 1 HaYMHAETCa camoe UHTepPeCHoe.
Peub nget o Takon "rorioBOfIOMKE", Kak nognporpamMmma gocyera.
3 ee Ha3BaHUA NOHATHO, YTO OpraHN3yeTcs AOMNONHUTENbLHAA npoueaypa gocyeTa.
MmeHHo pesynbTaT paboTbl aTou M1 n 6yaeTt 3anmcbiBaTbea B pernctp TimerL .
[aeanTte pasbepemcs 4TO 3TO Takoe.
CHavana B npvHUune, a 3aTtemMm n 6onee getanbHo.

MpuHuun paboTbl nognporpamMmbl goc4yeTa

[ocuyeT 3TO CYeT C NpedyCTaHOBKOW, B Npefenax o4HOro LMkna cyeta.

Mepea ucnonHexmem MMM gocyeTa, cogepxmmoe pernctpa TimerL HeoGxoanmo cbpocuTb B HOMb
(nogroToBka K JocyeTy).

Tak KaK To, YTO HYXXHO noacyuUTaThb, PUKCUPOBAHO, TO HEOBXOAMMO OpraHn3oBaThb
"NPVHYANTENBHBLIA" CYeT.

[ns aToro Hy>kHo chopMNpPOBaTL CEPUD KOPOTKUX, CHETHBLIX MMMYITLCOB.

Mmnyrnbc doopmmnpyeTcs nyTem KpaTkoBpeMeHHOW YCTaHOBKM €ANHUYHOIO YPOBHA Ha BbiBOAE
OnoknpoBkn RA3, KOTOPLIN 3NEKTPUYECKM COEANHEH C BbIBOAOM cYeTHOro Bxoga RA4/TOCKI.

To ecTb, CYETHBIN UMNYNBLC PopMUPYETCH NPOrpaMMHbLIMU CPEACTBAMM.

B Hawewm cnyyae (npupaweHmne TMRO no nepegHemy poHTY), B MOMEHT Havana qopMmnpoBaHms
CYETHOro umnynsbca, PopmMmpyeTca akTUBHLIN Nepenag (nepexo ot 0 K 1), nocTynaroLwwmin Ha
cyeTHbin Bxoa MNMKa (To ecTb, Ha Bxog npegaenuTens), KOTopbin n 6yaeT NOACHUTAH.

BosHukaeT Bonpoc: "A He ByayT nu, BO Bpems (hOpMMPOBaHUSA €OUHNYHBIX YPOBHEN CHETHbIX
UMMyNbCOB, NAPa3NTHO MOACHUTLIBATLCA UMMYIbChI OT BHELUHEr0 NCTOYHNKA MMMYITLCOB, Bedb 3TO
Ny0Xo OTPasnTCs Ha NTOrOBOM peadyrnbTaTe nogcyera“?

OTBeET: MMNYNbCbl, OT BHELUHErO UCTOYHMKA MMMYNbCOB, NOACYUTLIBATLCA HE ByayT, TaK Kak B
nHTepBane BpeMmeHun ucnonHeHus Ml gocyeta, 6GNOKMPOBOYHBIV BbiBOL RA3 HAacTpoeH Ha paboTy
"Ha BbIX04", UTO COOTBETCTBYET NOAKIHOYEHNIO, K cHeTHOMY Bxoay MKKa, HM3koOMHOro Bbixoda
TpeTben 3awenkm nopta A.

B aTtom cny4ae, Ha cyeTHOoM BxoAe NMKa, amnnuTyga nMnynbcos, NocTynarwmux (Yepes racsawmn
pe3nCTop) OT BHELLHEro MCTOYHUKA MMMYIbCOB, 3a CHET LWYHTUPOBaHUsS cyeTHoro Bxoaa MNMiNKa
HW3KUM BbIXOAHbBIM CONPOTUBMNEHMEM TPETbEN 3allenkm nopta A, 6yaeT pe3ko CHMXKeHa, U OHa
(amnnuTypa) okaxkeTcs CyLLeCTBEHHO HbKe nopora "cpabaTbiBaHns" cyeTHoro Bxoaa MNMAKa.
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Mo aTon npuunHe, cyemHsbit exo0 [MMKa nepecmaHem " pea2upogamb" Ha UMIY/1bCbl OM
8HewHe20 UCMOYHUKa, HO 6ydem " peazupoeams" Ha CYHemMHbIe UMNYJIbChbI.
lMprmeyaHue: B npoLiecce OCHOBHOIO cyeTa, KOTopbIv Npoucxoamn o "Bnéta” B npouenypy
JocyeTa, Takoe LWYHTUpYoLee BNUSHUE OTCYTCTBYET, TaK Kak B MHTepBare BpeMeHN OCHOBHOIO
cyeTa, BbiBO4 RA3 HacTpoeH Ha paboTy "Ha BxoA4" (BbIXx04 3allernku OTKMYeH OT BbiBoAa RA3).
Mocne dopMMpoBaHMSA CHETHOIO UMMYSbCa, MOXET HacTynNuTb 2 COBbITUS:
- cogepxmnmoe TMRO He MHKpeMEeHTUPOBanoCh,
- cogepxunmoe TMRO nHKkpemeHTUpoBanoch.
Moka, npocTo NpUMUTE 3TO K CBEOEHUIO.
o cux nop, s He obpawan Bawero BHMMaHus Ha 6anT, "gucnoumpyowmincs” B npegaenvrene.
Mpuwna nopa ¢ HUM pasobpaTbes.
Bant npepggenutens, no oTHoweHuto K 6anty TMRO, aBnseTca Mnaawmm, n 3TUM BCe CKasaHo.
W B camom gene, rae, kak He B 6aniTe npeagaenutens, HAXOAMTbCA "XBOCTUKY" pe3ynbTaTa
namepeHua? pyroro He gaHo.
To ecTb, On1s1 nony4yeHusi decsiIMuU4YHO20 " akeusasieHma" 3- 6alimHo20 d8OUYHO20 Yucna,
MOYHO PagHO20 UCMUHHOMY pe3yJibmamy u3mMepeHusi (nodc4ema), codepxumoe 6alima
npeddenumerisi HYXHO 3anucamb 8 peaucmp TimerL .
OTO 1 ecTb Ta 3agaya, KOTOPYI HY>KHO pPeLUUTb.
Takum obpasom, B 6aniTe npegaenutens "nexuT” yncno .192 (ycnoBunucb paHee), u HyXHO
KakMm-TO obpasom "nepenpasunTb” 3TO YNCNO, 13 BanTa npeggenutens, B 6anT permuctpa TimerL .
3apaya, kasanocb 6bl, NpocTas, HO 3TO He Tak.
Tak kak npegaenuTens He ABNSETCS perncTpom, otobpaxxaemMbiM B 06nacTv onepaTMBHON NaMsTH,
TO Npu NoOMoLLM CTaHOapTHOW npouenypbl 3anucn (Yepes pernctp W), "nepenpaBuTs” ero
coaepxmmoe, B peructp TimerL , HeNb3s.
Camoe pasymHoe, 4TO MOXHO caenaTtb, Tak 3TO MHKPEMEHTUPOBATL coaepxumoe banta
npepgenntend 0o Tex nop, noka ymcno .255 cmeHntca Ha vncno .00.
B aTom cny4dae, nponsongeT UHKPEMEHT cogepxumoro permctpa TMRO, 4yto 1 byget aBnaTbCa
Kputepmem KoHua gocyeTta.
dakT nHKpemeHTa cogepxmmoro pernctpa TMRO ykaxeT Ha TO, 4To 6anT npepgenutens
WHKPEMEHTUPOBAH KONMNYECTBO pas, paBHOE pasHuLUe Mexay Yncrnom 256 u Yncrom, HaxoasLmmcs
B 6ariTe npeagaenntens Ha MOMEHT OKOHYaHUA cdeTa (TO eCTb, YUCIIOM, KOTOPOE HYXXHO
"nepenpaBuTb" B pernctp TimerL ).
MpumeyaHue: npupawenne cogepxmmoro TMRO He BygeT BNUSATb Ha pe3ynbTaT OCHOBHOIO cYeTa,
TakK Kak OHO MPOMCXOAUT NMocne Toro, Kak 3ToT pe3ynbTaT coxpaHeH B peructpax TimerH n TimerM.
MoacumTas KONUMYeCTBO MHKpeMeHToB BanTa npegaenutens (0T NepBOro UHKpeMeHTa n Ao
obHapyxeHna dakta npupaileHunsa cogepxunmoro permctpa TMRO) 1 ocyLecTBUB YNCITOBOE
npeobpasoBaHne, MOXXHO TOYHO BOCCTAHOBUTL YMCIOBOE 3HaYeHne 6arita npegaenutens Ha
MOMEHT OKOHYaHWsA OCHOBHOrO cyeTa ('XBOCTUK").
O6pawato Balwe BHMMaHMe Ha TO, 4TO B J@aHHOM criyyae, peyb UaeT O JocYeTe, a He O cHeTe.
CueT npon3BoaANTCA B MHTEPBANE BPEMEHU U3MEPEHNSA (OCHOBHOM CYET), HA MOMEHT OKOHYaHUSA
KoToporo, B 6ante npegaenvtens UKCUpPyeTCst HEKOE YNCIO.
[locueT Nnpon3BoANTCSA BHE MHTEPBana BPEMEHN N3MEPEHUS N "MPUHYOUTENBHO" (MporpaMmHas
"cumynsauma” cueta).
Ecnu no6asutb pesynbtaT gocyeTta K pe3ynbTaTy OCHOBHOIO cyeTa, TO NPorpaMmHasi NorpeLHoCTb
pes3ynbTaTta usmepeHus He 6yget npesbiwaTb 10-TM repu,.
"Tpueskemcs" K paccmaTpuaemomMy cry4ato (nogcyet 3 000 000 nmnynbcos 3a 0,1 cek).
WNtak, B GanTe npegaenutens "nexut" uncno .192.
3apgava: Hy>kHO "nepenpaBuTb” uncno .192, 3 6anTta npegaenutens, B pernctp TimerL .
MaTtemaTunyeckun 3710 BbIrMFANT Tak:
1. 256-192=.64 (3Ha4yeHWe pesyrnbTaTa JocyeTa).
2. NepeBogum gecatudHoe yncno .64 B GuHapHyto coopmy: 01000000.
3. MiuBepTnpyem Bce 6uThbl Yucna 01000000.

Monyyaem: 10111111, 4To cOOTBETCTBYET yncny .191.
4. 191+1(nHKkpemeHT)=.192 - TimerL .
Wtor: ynucno .192 "nepenpaeneHo”, u3 6anTta npegaenutens, B peructpa TimerL .
[nga Toro 4Tobbl Bbl y6eannuck, 4To 1 B opyrux cny4dasx, NpoMCXoauT To Xe camoe, npuseny elle
O4VH rpuMep.
Hanpumep, cumntaetca 1 500 000 nmnynbcos 3a 0,1 cek.
Jenaem pasnoxeHue: 256x256x22+256x227+96
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1. 256-96=.160 (3Ha4yeHne pesynbTaTa JocYeTa).
2. MepeBogum gecatuyHoe vmcno .160 B GuHapHyto coopmy: 10100000.
3. NuBeptnpyem Bce 6uthl yncna 10100000.
Monyyaem: 01011111, 4TO COOTBETCTBYET YmMcny .95.
4. 95+1(MHKpeMeHT)=.96.
Moka xBaTtuT ("apTnogrotoeka"). C getanammu pasbepemcs nosgHee.

Kpamkut, o6wut umoa
Hau6onbwull npakmu4eckuli uHmepec npedcmaesisiem MNPUHUUN op2aHuU3ayuu
8bICOKOCKOPOCMHO20 cyema.
IMpu amom, neped TMRO, eknroyaemcs npeddesumersib, Ha 8xXo0 Komopoz2o (npeaaenutens),
C 8bix00a eHeWHe20 UCMOYHUKa uMnyJsibcoe, mnodaemcsi nociedoeamesibHOCMb
umMnysibcoe, KosIu4ecmeo KomophbIiX HYXKHO rnoc4Yumamb 8 UHmepearsie peMeHu cyema.
OpzaHu3syemcs 3-6alimHsbIl (B pacCcMaTpMBaeMOM Criyvyae) peaucmp, 8 cmapuwuti pa3psio
KOmopoe2o 3anucbieaemcsi kosiudecmeo nepenonHeHul TMRO, npousowedwux 3a
UHMepeasn epeMeHU c4ema, e cpedHull pa3psio0 3anucbkieaemcs YucJsio, 3agpukcupoeasuieecst
e TMRO Ha MOMeHm OKOH4YaHUs1 cyema, 8 My1adwull pa3psio 3anucblieaemcsi 4YucJio,
3aghukcupoeasuweecsi 8 6alime npeddesiumersniss Ha MOMEHM OKOHYaHUsI cyema.

[na netanbHoro pasdupaTtensCcTBa C MEXaHM3MOM BbICOKOCKOPOCTHOrO cHeTa, MCnonb3yeTcs dain
TmrO.asm (Haxogutcsa B nanke " Tekcmbl npozpamMm™).

3TO BbIMMAOUT Tak;

. * * * * * *kkkkkkkkkkkkkkkkhkhk * *kkkkkkkkkkkkkkkhhhk * *
’

; TmrO.asm WILIIOCTPALIA IIPUHIUIIA BBEICOKOCKOPOCTHOI'O CUETA MMIIYJIBCOB
; OT BHEWHET'O MCTOYHMKA MMIYJILCOB C MCIIOJIBL30BAHMEM TAMMEPA TMRO

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkkkkkkhkkkkkkkkkkhkkkx kkkkkkkkkkkkhkkkkkkkkkkkkkkkkkk
1

;' Baroromka nporpaMmsl’, B KOTOPONM OCYIUECTEBJISIETCS BHCOKOCKOPOCTHOM cCueT

, MMIOYJIBECOB OT BHEUIHEeI'O MCTOYHMKA MMIIYJIECOB C MCIOJNBL3OBaHMEM ':r.'ar?mepa TMRO.

. HUcnonesyercst PIC16F84A.

; Kopa6ensumkor E.A. r.Jiuneux http://ikarab.narod.ru E-mail: karabea@lipetsk.r u

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk

; " WANKA ITPOI'PAMMEL"

Tmr0 equ 01h ; Permcrp TMRO.

OptionR  equ 01h ; PermcTp Option - Baux 1.
Status  equ 03h ; PermcTp Status.

PortA equ 05h ; PermcTp POrtA.

TrisA equ 05h ; PermcTp TrisA - 6anx 1.
IntCon  equ 0Bh ;  PermcTp IntCon.

TimerL equ 1Bh ; PermcTp Mnammero paspsina 3- 6aiTHOIO
; OBOMYHOT'O 4YMCJIA.

TimerM  equ 1Ch ; PermcTp cpemHero paspsina 3- 6aiTHOIO
; OBOMYHOT'O 4YMCJIA.

TimerH  equ 1Dh ; PermcTp cTapmero paspsifa 3- 6aMTHOTO

; OBOMYHOI'O uYMCJa.

w equ 0 ; PesynpTaT HampaBUTBL B AKKYyMYyJSTOP.
F equ 1 ; PesynpTaT HanpaBuUTbL B PEeruUCTP.



; [lpucBamBaHMe 6MTaM HaSBaHMIA.

Z equ 2 ; ®Jlar HyJIeBOT'O pesyJjnTaTa.
RPO equ 5 ; BriBop Banka.
L e e e e e e
; s e s gy ———————— = —y——_——
org 0 , HauaTe BHNOJHEHME NPOI'PaMMEI
goto START ; ¢ nomnporpamms START.
-k *% * * *% *% *% *% *% *% *% *% *% *kkkkkkkkkkkkkhkkkhkkkhkhkhkhkhkhkkhkhkkhik
L
shkkkkkkkkkkkkkkkkkkkkkkkkkkkhhhhhhkhhkhkhkkkkkkkkkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
;
; PABOYASI YACTL " IIPOT'PAMMEI"
skkkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhhhhhhhkhkkkkkkkkkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
;

START

clrf IntCon ; Bamper BCcex mnpepsBaHMIL.

clrf Tmr0 ; Cépoc B0 comepxmmoro permctpa TMRO.

clrf TimerH ; Cépoc B0 comepxmmoro permctpa TimerH.

bsf Status,RPO ; Nepexoxm B 1- i BaHuk.

movlw b'00100111" ; Ipenmenurens c ko3dpduumenTom penenmst 256
movwf  OptionR ; BrimodeH nepern TMRO, Bm6op BHeWHETO TaKTOBOI'O

;. curHana c emeoma RA4/TOCKI,
; npupamenne TMRO - no nepepuemy opoHTY.

moviw  b'00011000' ; Bammce B permctp W xoncranTs h'00011000'
i ( eueogst RA3 u RA4/TOCKI paBoranr " na Bxon',
: ocranebHie - Ha BHXOX').
On movwf  TrisA ; Kommpomaume cogepxmmoro perucrpa W B permcrp
; TrisA ( Havajo cuera).
bcf Status,RPO ; Nepexonm B 0- 11 6aHnk.

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkkhhkkkkkkkkkkkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk
1

; HAUAJIO T'PYIIH NI OUHAMUYECKOM MHOUKAIIMK ( BXOX B Majioe M BOJBIIOE KOJIBILO

OVHAMUYECKON MHIUKALMMA).
ok *% *% * *% *% *% *% *% *% *% *% *% *hkkkkhkkkkkkhkkkkhkkkkhkhkkkkkhkkkkhk

btfss  IntCon,2 ; TMRO nepenonxen wmnam HeT?

goto DoNothing ; HeT, He mnepemnojHeH --> 6eByCJIOBHEHI NEpPexoxn
; e 0N DoNothing.

incf TimerH,F ; Ta, NepernojHeH --> MHKPEMEHT COLEePXMMOI'O

; perucrpa TimerH ¢ coxpanenmem pesynbTara
; UHKPEMEHTa B HEeM Xe.

bcf IntCon,2 ; C6poc odmara nepenonnenmust TMRO.

goto O K ; BesycnoBumm nepexon B I O_K.
DoNothing nop ; BripaBuueatommiz NOP.

nop ; BuipaBumsaumiz NOP.

nop ; BuipaBumsaumiz NOP.

O K
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rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkhkkkhkkkkkkkkkkhkkkkhkkkx kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkk
1

; HMXKHSI TPAHMIIA MAJIOTO KOJIBIA OMHAMUUECKONA MHIVMKALIVNA.

Sk kR koo ko ok ok ok ok ok ok ook ook ok Kk ko kR ko koo
L
L e e e e e e e e e e e e e e e
sk ko ok ko ok ko ko ko ko ok ook ko ok ok ok Fkkdkkokkdkokk dok ok ko ko ook ok
)

o
; HWXHASA TPAHMIIA BOJBIUIOI'O KOJIBIIA IUHAMMYECKOM MHIOWKAIIAN.

rkkkkkkkkkkkkkkkkkhkkkhkkkhkkkkkhkkkkkkkkkkkhkkkkhkkkx kkkkkkkkkkkkkkkkhkkkkkkkkkkhkhkkk
1

; T'pynmna xoMaHI TOYHOM ' OOBOAKKM' BeJNMUMHE MHTEepPBAajla BPEeMeHM OCHOBHOTO cueTa
; B[O pacyYeTHOI'O BHAYEeHMs.

clrw ; Cépoc B0 comepxmmoro permcrpa W.

movwf  PortA ; Konmpomaume Hynst ums permcrpa W
; B permucTp POrtA.

bsf Status,RPO ; Nepexonm B 1- 11 6aHk.

moviw  b'00010000 ; Bammce B permcrp W xomcranTs b'00010000'
i ( eueog RA4/TOCKI pa6oraer " ma Bxoxm',
: ocranbHie - Ha BHXOX).

Off movwf  TrisA ; Konmporaume comepxmmoro permcrpa W B permcrp

; TrisA ( KOHel cueTa).

bcf Status,RPO ; Depexoxm B 0- 1 6aHk.

btfss IntCon,2 ; TMRO nepenonxen mnu HeT?

goto Analyse ; HeT, He mnepenoJsHeH --> 6eB3yCJIOBHEM Iepexon
; B II Analyse.

incf TimerH,F ; Ta, IepemnojHeH --> MHKPEMEeHT COIEePXMMOI'O
; perucrpa TimerH, ¢ coxparenumeM pesynbTaTa
; MHKpEMeHTa B HEeM Xe.

bcf IntCon,2 ; C6poc dnara nepenosnuenwuss TMRO.

Analyse  movf Tmro,wW ; Konmporaume comepxmumoro permcrpa 1TMRO
; B perucTtp W.
movwf  TimerM ; Kommpomaume cogmepxmmoro peructpa W

; B perucTp TimerM.

Countlt incf TimerL,F ; MHxpeMeHT comepxmMoro permctpa limerL ¢
; COXpaHEeHMEeM peByIbTaTa MHKPEMEeHTa B HeM Xe.

; KpaTxoBpeMeHHast pas6ioKkuMpoBka cuerHoro Bxoma | MRO.

bsf PortA,3 ; dopmmporanme Ha BmBOIe RA3 enmmumus.
nop ; Bpemennon " sasop'.
bcf PortA,3 ; dopmmporanme Ha BmHBOOe RA3 myns.
nop ; BpemeHnHO# " Basop".
; Jdocuemw.
movf TmrO,W ; Konmpomaume copepxmmoro permcrpa | MRO
; B peructp W.
bcf Status,Z ; C6poc bmara Hyneporo pesynbrara Z.
subwf  TimerM,W ; BruecTr MB comepxmMmoro permcTpa limerM
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; cogmepxmumoe permcrpa W
btfsc Status,Z ; PesynbTaT onepaummu BHUMTAHUSI PaBeH

: MM HET HYJI?
goto Countlt ; Ha, paBeH ---> nepexopn B III Countlt.
comf TimerL,F ; Hew, He paBeH ---> UHBEPTUPOBATE BCE OMTEH
; permcTpa TimerL, C COXpaHeHMeM pesyJbTaTa
; MHBEPTUPOBAHMSI B HEM Xe.
incf TimerL,F ; MHKxpeMeHT comepxmMoro permcTpa limerL,c

y COXpaHeHMeM pelybTaTa MHKPpeMeHTa B HeM Xe.

; Ha pauHmmi MoMeHT, B 3- 6amTHOM permcTpe TimerH/TimerM/TimerL cbopmMmuporsan

; pesyibTaT nozcueTra B Bume 3- 6afiTHOIO ABOMUYHOT'O UMCJA, KOTOPOe, gnajiee, MOXHO

; oBpabaTHBaTeE B I'pynne NONNPOTPaMM NpeoBpaBsoBaHMsI ABOMUHBIX UMCEJl B ABOMUUYHO-

; BeCsaTMYHEE MIM B I'PyInax MNOAIPOTPaMM APYI'Oro NpenHasHaueHwusi ( B BaBUCUMOCTHU OT
; cneumbuxm paspabaTiBaeMOIr'o yCTPONICTEA).

rkkkkkkkkkkkkkkhkkhkkkhkkkhkhkkkkkkhkkkkhkkkkkkkkkkhkkkx kkkkkkkkkkkkhkkkkhkkkkkkkkkkkhkkk
1

end ; Komen mporpamMmsi.

Pasbupaem TekcT nporpammbl Tmr0.asm .

pynna komanpg cyeTa HauMHaeTCsa C KOMaHa NOAroTOBUTENbBHBLIX OnepaLumi, cpasy xe nocne

KOTOPbIX CreayloT KOMaHabl Hayana cyeta.

"pynna komaHg NoaroToBUTENbHbLIX ONepaLnini COCTOUT U3 KOMaHAbl 3anpeTa npepbiBaHuim

(cIrf IntCon ), komaHabl cbpoca B 0 cogepxumoro permctpa TMRO (clrf Tmr0 ), komaHgbl cbépoca B 0

copgepxumoro pernctpa TimerH (clrf TimerH ) n AByx KOMaHA 3anncu KOHCTaHTbI B PErNCTp

crneuwnanbHoro HasHa4yeHna OPTION.

Pernctp OPTION "nexut" B 1-m 6aHKe, criegoBatenbHo, nepen paboTon C HUM, HYXXHO NEpPENTU B

1-n 6aHk (bsf Status,RPO ).

Mocne ncnonHeHnsa komaHabl movwf Option

- BbiBog RA4/TOCKI nogknoumTes K BXOAY npeaaenntens, a Bolxod npegaenntens nogknioymntcs
K Bxogy TMRO,

- KO3(bPUUMNEHT AeneHnsa npeaaenutens dyaet paseH 256,

- npupalleHme cogepxxmmoro TMRO 6ygeT npovcxoantb no nepenagy ot 0 k 1.

Ecmb 2 cnocoba o603HavyeHus1 nepernadoe umrysbca.

- cmeHa 0 Ha 1 > nepedHulli hpoHm umnyrnbca, cmeHa 1 Ha 0 - 3adHul ¢ppoHmM umnyrbca.

- cmeHa O Ha 1 - ¢ppoHm umnyrnbca, cmeHa 1 Ha 0 - cnad umnyrnbca.

lMocne ncnonHeHna kKoMaHa NoAroTOBUTENbHBIX onepaunin, HauMHaeTcsa dhopMmnpoBaHme

WHTepBana BpemMeHu cyeTa.

[na atoro Heobxoammo, 4Tobbl BbiBog RA4/TOCKI (cyeTHbIi BXog NWKa / Bxog npepgaoenutens) u

BbIBOA 6noknpoBkn RA3 paboTanu "Ha Bxoa".

B aTom cny4dae, conpoTuBneHune mexay BbiBogomMm RA3 n koprnycom Benuko (pa3briokmpoBka cyeTa).

Pernctp TrisA "nexut" Takke B 1-M BaHke, NnoaToMy 6aHK MEHATb He HYXXHO (1-11 6aHK 6bin

YCTaAHOBIIEH paHee).

KoHcTaHTa 00011000, 4yepes pernctp W, "nepenpasndetca” B peructp TrisA , nocrne 4ero, BbiBOAbI

RA3 n RA4/TOCKI HacTpauBaoTcs Ha paboTy "Ha BXxo4'", a BCe OCTanbHble BbIBOAbI MOpTa A, Ha

paboTy "Ha BbIxo4".

Tak kak ganee 6yayT Npon3BoANTLCA onepaummn ¢ permctpamm 0-ro 6aHka, B KOHLUE rpynmnbl KOMaH4

Hadana cyeTa, Heobxoammo "BepHyTbca" B 0-i 6aHk (bef Status,RPO ).

Y6eautech, 4To B TeKCTe nporpammbl Tmr0.asm, 9Ta nocneoBaTenbHOCTb AEACTBUN

cobntogaeTcs.

CueT paspeluaeTcs nocne Toro, Kak KOHCTaHTa GydeT 3anncaHa B perncTp TrisA, TO eCcTb, nocne

ncnonHeHna komanabl movwf TrisA .

B TekcTe nporpammebl, Ang yaobcTtea, s nomeTun aTy KomaHay meTtkorm On (Hayano OCHOBHOrO

cyeTa).

Ecnn aTa meTka He HyXHa, TO ee MOXHO yOpaTb, Tak Kak B TEKCTe nporpammbl, oOpaLLeHnit K Hen

HeT.
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To »xe camoe oTHocuTCA U K MeTke Off, KOTOpoM NOMeYeH KOHL@ OCHOBHOIO CYeTa.
lMprmeyvaHue: ycTaHOBKa METKMN (METOK), K KOTOPOW HET obpalleHunst, He SBnsieTcs ownbkom, n
paboTa nporpamMmmbl OT 3TOr0 HE HAPYLUUTCS.
Owunbkon aensaeTcs obpalleHme K MeTke, KOTOpPon HeT (KOTopas He YCTaHOBMEHA).
WNTak, nepen Bxogom paboyen Toukm nporpammel B NN guHaMmMyeckon MHOMKaLMK, NPOM3BELEHDI
noaroToBUTENbLHbIE OnepaLmm U pa3peLleH cyer.
B cooTBeTCTBUM CO CKasdaHHbIM BhbilLe, Aanee, 4OoMmKHa ObiTb Npon3BeaeHa nepsasi NpoBepka Ha
nepenonHeHne TMRO.
OHa gomkHa "BpesaHa” B Manoe KosbLo JMHAMUYEeCKON MHANKALUN.
B aTtom cny4yae, obecneumBaeTca nepuogn4HOCTb NPOBEPOK, rapaHTupytoLaa 6e30wmnboYHbIn
nogcyeT Konmyectsa nepenonHeHnn TMRO (cM. ckazaHHOe paHee).
MepBas npoBepka Ha nepenoriHeHne TMRO HaunMHaeTcs ¢ onpoca cocToaHUs donara npepbiBaHng
no nepenonHeHnto TMRO (btfss IntCon,2 ), nogHATME KOTOPOro He 3aBUCUT OT TOFO, paspeLLEHbI
npepbIBaHNUS UKW HET, a 3aBUCUT TOSTbKO OT dpakTa nepenosiHeHns TMRO.
PaHee, B noarotoBuTENbHBIX ONepaunsax, Bce 6utbl peructpa IntCon 6binm cbpowensl B 0,
cnefoBaTesibHO, HA MOMEHT paspeLleHus cyeTa, pnar npepbiBaHusA nNo nepenonHeHno TMRO
(TOIF) Byget onyLeH.
HanomuHato, 4yto donar TOIF aTo donar 2-i rpynnbl, 1 €Cin OH NOAHASNCA, TO OnycKaTb ero HY>KHO
nporpamMmMHo.
KomaHga BeTBneHus btfss IntCon,2 "pasBeTBnsieT" nporpaMmmy Ha 2 CLeHapusi, KOTopble, HUXKE No
TeKCTy NnporpaMmbl, CHOBa cxogaTcs Ha nepsor komange I ¢ ycnosHbIM Ha3BaHuem O_K (unu Ha
KomaHge, nomeveHHon metkon O_K, ecnu aTo cumTaTb METKOR).
B cnyyae Hanuunsa nogobHoro poga “"pasBeTBreHns" Ha 2 cueHapus, C NocrneayroLwmm nx
"cxoxageHveM" (a 3To 1 MMeeT MecCTO ObITb), HEOOXOAMMO MPUHATE MEPbI MO "3aTsHKKE" BpEMEHN
NCMNONHEHNS CLEeHapusa C MeHbLUMM BPEMEHEM UCMOSNHEHUS (BblpaBHMBaHME).
To ecTb, UHTepBan BpeMeHN UCMOMHEHNS 3TOr0 CLEHapuUs HYXXHO caenaTtb B TOYHOCTW paBHbIM
WHTEepBasny BPEMEHW UCMOSTHEHUSA APYroro cueHapus (0 Takon Heob6XoaMMOCTM rOBOPUITOCE paHee).
O6a aTnx cueHapusi UICNONHATCHA BHYTPW TAKOro "BaXKHAKA", Kak Manoe KonbLo AUHAMUYECKON
NHOMKaLMK, U NO3TOMY OHWM CUSTBHO BIMSAKOT Ha Npouecc (hopMUPOBaHUSA KanmbpoBaHHOMO
WHTepBana BpemMeHu cyeTa.
CnepoBaternbHO, BblpaBHUMBaHMe Heobxoaumo. Yto Bl 1 BUanTE B TEKCTE NPOrpaMmbl
(cwm. BeipaBHuBatoLwme NOPBbI).
Pasbupaem cueHapuu.

1-1 cueHapun.
Ecnn npousowuno nepenonHeHne TMRO (donar TOIF nogHancs), To komaHaa goto DoNothing  He
ncnonHsaetcs (BMeCTo Hee ucnonHaetcs "BupTtyanbHbii' NOP), n pabodas Touka nporpamMmbl
"BcTaeT" Ha Komangy incf TimerH,F .
lMocne ncnonHeHnsa 3To KoMaHAbl, MPOUCXOANT UHKPEMEHT CoAepXMMoro peructpa TimerH, ¢
COXpaHeHneM pesynbTata MHKPEMEHTa B HEM Xe.
Tak kak B xoge otpaboTtku MM guHammyeckon nHankaumm, gopmmupyetcsa 60nbLIoe KONMYecTBO
MarnbIxX Konew, AUHaMUYeCKon nHankaumm, To 6ygeT NpoMcXoanTb U Takoe e 6onbLloe KonM4ecTBo
npoBepok Ha nepenonHeHne TMRO.
B nto6om 13 cnyyaes obHapyxeHus pakta nogHaTus donara TOIF, 6yaeT ocylwecTBNeH MHKPEMEHT
coaep>xmmoro peructpa TimerH .
Takum 06pa3om, K MOMEHTY Bbixofa pabo4yer To4KM nporpaMmmbl M3 6ONbLIOrO KosbLa
OWHaMuyeckon nHavkaumum, B peructpe TimerH "ocageT” yMcno, paBHOe KONMYecTBY
nepenonHeHnn TMRO, nponsoweLlmx ¢ MOMeHTa paspeLleHns OCHOBHOMO cyeTa 1 O MOMEHTa
BblIxo4a pabo4ern ToUKM NporpaMmmMbl M3 BONBLLUOrO KOMbLia ANHAMUYECKON NHANKALUMN.
9710 "oceBLUEE" YNCIIO HAX0aUTCs B NPSIMO NPONOPLMOHANbHON 3aBUCMMOCTU OT 4acToTbl
MMMyNbCHOM NocrneaoBaTenibHOCTU, NogaBaemMon Ha cyeTHbIn Bxog MNMKKa.
Mocne nHkpemeHTa cogepxumoro permctpa TimerH, ons obecnevyeHms HEO6XOANMOro YCroBus
ocyLlecTBreHuna cnegytowien nposepku (donar TOIF gormkeH 6biTb OnyLLeH), C MOMOLLbIO KOMaHAbI
bcf IntCon,2 , 6ut donara TOIF cbpacbiBaeTcs B 0.
Mocne atoro nponcxoant 6e3ycnoBHbin nepexod B MM O_K.

2- cueHapun.
Ecnn nepenonHerns TMRO He npousowrno (dpnar TOIF He nogHanca), To kKomaHaa UHKpeEMEHTa
codepxmmoro pernctpa TimerH He BbINOMHSIETCS, a npomucxoauTt 6e3ycnoBHbIN nepexog B 1M1
"BblpaBHMBaHUA" ¢ Ha3BaHnem DoNothing (goto DoNothing ).
O "BbipaBHuBaoLWmX" NOPax roBopunocb paHee.
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Moyemy nmeHHo Tpu NOPa?

[asawnTte pasbupatbcs.

Ecnn cuntatb "Toukon passeTBneHnd”, Ha 2 cueHapusi, KomaHgy BeTerneHus btfss IntCon,2 |, a
"Toukon nx cnmusHus" nepsyto komaHay MM O_K (a 9170 Tak u ecTb), TO UCNOSNTHEHNE CaMOro
KOpPOTKOro 13 atux asyx cueHapues (btfss - 1 m.u. / goto - 2 m.u.) 3anmeT 3 M.U., a UCNOSTHEHME
camoro anuHHoro (btfss - 1 m.4. / "BuptyanesHbin” NOP - 1 m.4. /incf - 1 m.u. / bef - 1 m.u. / goto -
2 M.U.) 3aiMeT 6 M.L,..

6-3=3.

CnepoBatenkbHo, Ang "NMOATArMBaHUA" BPEMEHN NCNOSTHEHMS KOPOTKOrO CLEHapusi, K BpEMEHN
WCMOMHEHNST ANUHHOTO cueHapus, Heobxoaumo 3 "BbipaBHuBatowmnx" NOPa, 4yto Bbl 1 BUgMTE B
TEeKCcTe nporpaMmmel.

CootBeTtcTtBeHHO, NN DoNothing [omkHa NCNONHATLCA TONBbKO NPy 0TPaboTke KOPOTKOro
cueHapus.

Mocne rpynnbl kKOMaHA4 1- NpoBepkn Ha nepenonHeHne TMRO, cneayoT ocTanbHble kKomadab! 111
OMHaMUYECKON MHOMKALMU K rpynna KoMaHg TOYHOM "A0BoAKW" MHTepBana BpeMeHn OCHOBHOIO
cyeTa 40 pacCYETHOro 3Ha4yeHus.

Mocne oTpaboTkM LMKNa AUHAMUYECKON NHANKALMN U UCNOSNTHEHWS TPYNMbl KOMaH TOYHOW
"0OBOAKM" UHTEPBana BpeMeHU cyeTa 40 PacYeTHOro 3Ha4YeHus, Heobxo4MMO 3aBEPLUNTL CYET.
Mepepn Tem Kak 3TO caenatb, HeO6XoaANMO, Ha BbIXxoAe 3allenku BoiBoga RA3, ycTaHOBUTb
Hyneson (6rIOKMPYIOLLNIA) YPOBEHb.

B paHHoM cnyyae, B 0 cbpackiBaeTcsa He oguH Tornbko 6uT Ne3 pernctpa PortA (MOXHO coenath u
Tak: bcf PortA,3 ), a Becb 6anT.

Mpryem, aTa onepauyusa opraHnsoBaHa He C UCNOoSib30BaHNEM KOMaHabl moviw 0

(nnoc, movwf PortA ), a ¢ ncnonb3oBaHnem KomaHgbl copoca B 0 cogepxxmmoro pernctpa W
(clrw).

lMocMoTpuTE Kak 3TO caenaHo B TekcTe "nporpammbl” (clrw 1 movwf PortA ).

OTO MOXHO cunTaTh NPUMEPOM UCMONB30BAHUSA KOMaHAab! Clrw .

YcTaHoBKa, Ha Bbixoge 3allenku Ne3 nopTta A, HyneBoro ypoBHsi He eCTb OKOHYaHWe cyeTa, Tak Kak
BbiBOg RA3 paboTtaeT "Ha BxoA" (Bblxo4 3allenku OTKMoYeH oT BbiBoga RA3).

Cuert 3akaH4MBaeTCca Torga, Koraa aToT BbIBOA NEpekntounTcs ¢ paboTsl "Ha Bxog" Ha paboTy "Ha
BbIXo4'".

KomaHga, nocrne UcnonHeHnsa KOTOpoKr CHET npekpatlaeTtcs, nomedeHa metkon Off.

Tak Kak B npouecce Bbixoda pabo4den Touku nporpammel 13 MM guHammnyeckon nHaMkaumm (Ha
"yyacTke" nocnegHero "BUTKa" 60NbLIOro KonbLa ANHAMUYECKON NHAMKALUN, KOTOPbIV
oTpabaTtbiBaeTcs nocrne 1- npoBepkn) U AarbHeENLLEero MCNOMHEHNS rpynrnbl KOMaH4 TOYHOM
"0OBOOKN" MHTEpBana BpeMeHU cyeTa 4O pacYeTHOro 3Ha4YeHnd, MOXeT NPOMU3ONTN NepenonHeHne
TMRO, To Heo6Xx0AMMO OpraHnM3oBaTb BTOPYH NPOBEPKY Ha nepenonHeHne TMRO.

MpyHUMN ee opraHM3aLnn TakoM Xe, Kak U NepBOn NPOBEPKU.

B aTtom cny4dae (npoBepka Ne2), HeT He06X04MMOCTM B BblpaBHMBAHUN CLIEHApPUEB, Tak Kak
npoBepKa Npon3BoaUTCH TOraa, Korga OCHOBHOM CHET 3aKOHYEH.

Ecnn ncnonusetcs oanH cueHapun (nepenonHennss TMRO HeT), TO MHKpeMEHTa CoAEeP>KMMOro
pernctpa TimerH He npoucxoguT u ocywectensaeTcs 6e3ycnoBHbIn nepexog B MM Analyse .

Ecnn ncnonHsaetcsa gpyron cueHapui (nepenonHeHne TMRO ecTb), TO IPOMCXOAUT UHKPEMEHT
cogepxmmoro peructpa TimerH , donar TOIF nporpaMMHO onyckaeTcsl U HaunMHaeTcs oTpaboTka BCE
Tou xe [N Analyse ("Bce nytu BegyT B Pum").

B xoge 2- npoBepku Ha nepenonHeHme TMRO, KONMYECTBO MHKPEMEHTOB HE MOXET ObITb BornbLue
OLHOro, TaK Kak nocne nepBoro e MHKpPeMeHTa, paboyvas Touka nporpamMmmbl BbIXOAUT U3 NPOBEPKM
Ne2.

[Mocne okoH4YaHUA 3TOW NPOBEpPKK, coaepxumoe pernctpa TimerH GyaeT okoH4aTenbHO
chopMUpOBaAHO N MOXHO NEepPenTun K hopMupoBaHnio cogepxnmoro peructpa TimerM .

B aTom cny4yae, Bce NpocTo: cogepxumoe permctpa TMRO konupyeTtca (4epes permctp W) B
peructp TimerM (movf TmrO,W v movwf TimerM ).

Mocne aToro, B peructpe TimerM, 6ygeT "nexatb" cogepxumoe TMRO Ha MOMEHT OKOHYaHWS
OCHOBHOrO cyeTa.

Bonpoc: "Tlovyemy, nepen npoBedeHMEM CTOMb OTBETCTBEHHOW onepaunmn ¢ coaepXUMbIM perncrpa
TimerM, ero cogepxmmoe npegsapuTenbHO He Bbino copolweHo B 0, kak Hanpumep, nepeq
npoBedeHNEM HE MEHEE OTBETCTBEHHOW Onepaumn ¢ CogepXXnmbim permctpa TimerH"?

OtBeT: A 3a4emM? Beagb npoucxogut 3anuck "no Bepxy" (To, 4To "nexano Jo Toro", He umeeT
3Ha4YeHus).
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Uto kacaeTca cogepxunmoro pernctpa TimerLl Ha momeHT Hadvana [l gocyeTta Countlt, To ero,
nepen Havanom atom [, o6azaTenbHO HYXHO cbpocuTb B 0, Tak kak ganee 6yayT NponsBoaANTLCH
onepauuu ¢ "NPUBA3KON K Ha4arbHOM TOYKe oTcyeTa" (CHEeT OT Hyns).

Yto n cgenaHo (clrf TimerL ).

Tenepb MOXHO NepenTun K popmupoBaHmnio cogepxmmoro peructpa TimerL .

Pa6oTta nognporpamMmmbl gocyeTta

WNtak, doyHkumsa M1 gocyeta (Countlt ) 3akntovaeTcs B "BbiTanknBaHun" ynucna,
3admkcmnpoBaBLLerocs B 6ante npegaenurens (HA MOMEHT OKOHYaHWS OCHOBHOIO cYeTa), B
pernctp TimerL .

To ecTb, ININM gocyeta Countlt asnseTcs cneungunyeckon ("nM3oLpeHHon") pasHOBUOHOCTLIO
KONMMpOBaHMsA 3TOro Ymcna B perncTp obLero HasHavyeHus.

OTO KONMPOBaHWME NMPOUCXOAMUT HE HaNPsIMYHO, @ KOCBEHHO, TO €CTb, MOCPEACTBOM OpraHu3aumm
"NPUHYOMNOBKN", CMbICI KOTOPOW "3anoxeH" B TOM "MaTemaTuke", KoTopasi onnucaHa BbiLle.

MM pocyeta Countlt HauMHaeTCa C MHKPeMeHTa coaep>KMMoro peructpa TimerL , ¢ coxpaHeHnem
pesynbTaTa MHKpemeHTa B Hem xe (incf TimerL,F ).

[anee, nytem cMeHbl ypoBHeN Ha Bbixoae 3awlenkm Ne3 nopta A (BbiBog RA3), hopmupyetcs
KOPOTKUN CHETHBLIN UMMYIIbC.

Huyero cnoxHoro B npouecce ero gopMnpoBaHus HeT (CM. KOMMEHTapUN B TEKCTE MPOrpaMmbl).
Mo nepegHemy bpOHTY 3TOro UMMynbCa, NPOUCXOANT NpupaLLeHne (MHKPEMEHT) YUCOBOro
3HaveHus HGanta npegaoenuTens.

[anee, ¢ uenbto oTBETA Ha BONPOC: "M3MEHMMNOCh NN HE N3MEHMIOCh YMCINOBOE 3Ha4YeHne GanTta
pernctpa TMRO?", opraHnsyeTcsa npoBepka.

[ns ocywiecTsneHus aTon NpoBepKkn, HEOOBXOAMMO NPON3BECTN CPaBHEHNE YMCna, "nexawero” B
pernctpe TMRO g0 NpoxoXaeHna CHYETHOro UMMNynbca, ¢ Ynucnom, "nexawmm” B pernctpe TMRO
nocre npoxoXaeH!s CYeTHOro UMMynbca (OTCnexmBaHue dakrTa npupaLLeHuns).

PaHee, uncno, "oceswee" B pernctpe TMRO Ha MOMEHT OKOHYaHUSA cyeTa, bbINo CKoNMPoBaHO U3
peructpa TMRO B peructp TimerM (cm. M1 Analyse ).

OT0 "aTanoH" (OH He N3MeHsIeTCs), C KOTopbIM ByaeT NPOM3BOANTLCA CPaBHEHME.

C atnm "aTanoHoM" 6ygeT cpaBHMBATLCA cogepxumoe permctpa TMRO, koTopoe, B utore
oTtpaboTku Ml Countlt , Hen3bexHo yBenuunTcsa Ha 1.

OTO Npou3onaeT B Criydyae CMEHbl YNCMOBOro 3HaveHusa 6anta npegaenurens ¢ .255 Ha .00, nocne
yero 6ygeT ocyLlecTBneHo Yncnosoe npeobpasoBaHne, n paboyvas Todka NporpaMmmMbl BbIAET U3
MM Countlt no cueHapuio "nporpaMmma UcnonHseTca aanee”.

Bo Bcex ocTarnbHbIX cnyvasx, UHKpemeHTa cogepxunmoro pernctpa TMRO (BO3MOXEH TOMNbKO OAMH
WMHKpEeMEeHT) npousBoauTca He byaeT (ByayT Npom3BOaUTBLCS MHKPEMEHTbI coaepKumoro 6anta
npepaenutens), n paboyas Todka nporpaMmmbl 6yget "mMotatb BuTKM" B M1 Countlt .

Ha kaxgom Takom "Butke", hopmmpyetcst oamH cHeTHbIn nmnynsc (em. MM Countlt ), koTopbIn
WHKPEMEHTUPYET cogepxmmoe pernctpa TimerL .

B npouecce "HaMOTKN 3TUX BUTKOB", NHKPEMEHTbI COAEMKMMOro pernctpa TimerL OyayT
npovcxoanTb 4O TeX Nop, Noka YUCroBoe 3HadYeHne BanTa npegaenvTens He CMeHUTCA

¢ .255 Ha .00.

B MOMEHT aTOM CMeHbI, N0 onpeaeneHunto, NPONCXoauUT MHKPEMEHT coaepkmumoro pernctpa TMRO.
OTO NpuBeAET K TOMY, YTO B XOAe criegytoLlen nposepkn, byaet obHapyxeHo Yncrnosoe
pacxoxgeHue mexay "aTanoHoM” (YMCnoBbIM 3HavYeHnem 6anTa perncrtpa TimerM ) U YMCNOBbIM
3HayeHuem bavta pernctpa TMRO.

Mocne aToro, 6yaeT ocyLlecTBNEHO YMcroBoe npeobpasoBaHue, 1 paboyas Touka nporpammbl
BoingeT n3 MM Countlt no cueHapuio "nporpaMmma ncnorHaeTcs ganee”.

Ha MOMeHT Havyana MCnonHeHnsa 3Toro cueHapus, YMCnoBoe 3HadeHne banta peructpa TimerL
OyaeT B TOYHOCTU paBHO YMCNOBOMY 3Ha4YeHuo 6anTa npeaaennutenst HA MOMEHT OKOHYaHUSA
OCHOBHOrO cyeTa.

"MoTaHune Kosew" NponcxoauT B rpyrnne KOMaHa, peanusyrowmx cneundmyeckyto, Lumnknmyeckyto M1
3a0EpPXKKN.

BenuunHa aTomn 3agepkku 3aBUCUT OT YUCNOBOro 3Ha4YeHns 6anTta npeaaenuTens Ha MOMEHT
OKOHYaHWSA OCHOBHOIO cYeTa.

Yem 60nbwnm 6ygeT aTo 3HavYeHue, TeM MeHbLuen ByaeT 3agepxka (M HaobopoT).

OTy rpynny KOMaH4 MOXHO KnaccuuumpoBaTb Kak rpynny KomaHzg, peanvayowmx
00HOo6alimHbIl, cyMmmupyrowuli cHem4uk ¢ " nnaesaroweld” npedycmaHoeKkou.
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To ecTb, OT "BUTKa K BUTKY" MOMHOrO LiKKNa NnporpaMmmbl, YUCIIOBOE 3HAYEeHWEe NpeayCcTaHOBKN
MOXeET BbITb Ppas3nnyHbIM.
OTOT cyeTumK Kak 6bl paboTaeT B pexume "aBTOHOMHOrO camoobCnyxmBaHus'".
To ecTb, JOCYET He BNUSET Ha pe3ynbTaTbl NogcyeTa, NPou3BedeHHOro paHee (B xoae npoueaypbl
Aoc4yeTa, He BHOCUTCS MOrpeLlHoCTen B pe3ynbTaT OCHOBHOMO cYeTa).
Mpouenypa gocyeTta sIBASETCS YMCTO TEXHNYECKOM npoLeaypon "nepenpaskun” Yicna u3 banrta
npepaenutensa B 6ant pernctpa TimerL .
BepHemca k Tekcty Ml gocyerta.
Mocne gopMnpoBaHMA CHETHOIO UMMyMbCa, UcnonHsaeTca komadaa movf TmrOo,W .
To ecTb, cogepxnmoe pernctpa TMRO konnpyetca B peructp W.
Tem cambiM, 06ecnevmBaeTca AanbHenwas BO3MOXHOCTb CPAaBHEHUSA YMCna, 3anncaHHOro B
pernctpe TMRO, ¢ "aTtanoHom".
[nsa obecneyeHnss KOMOPTHOCTM OTCrnEXMBaHMa paboTbl nognporpamMmel, donar Hynesoro
pesynbTaTa Z npeaBaputenbHo copackiBaeTcs B 0: bef Status,Z (ecnm aTa KOMOPTHOCTbL He
HY>KHa, TO KoMaHAy bcf Status,Z MOXHO "BbIKMHYTL" U3 TEKCTA NPOrpaMmsl).
Oanee, npu nomoLm komaHabl subwf TimerM,W , npon3BoauTca cpaBHeHUe Yncer, 3anMcaHHbIX B
6anitax pernctpos W u TimerM.
CpaBHeHwue nNpon3BoanTCS NyTeM BblYUTaHUSA cogepxumoro pernctpa W, n3 cogep>xmmoro
peructpa TimerM, ¢ nocnegytoLLen NpoBepKon Ha HyneBon pesynbTar.
B peructpe TimerM HaxoguTca "aTanoH", To ecTb, Yncro, "3adukcuposaslueecs” 8 TMRO nocne
OKOH4YaHuS cyeTa.
B pernctpe W, MOXeT HaxoauTbcst Mnbo Yncrno paBHoe "aTanoHy" (ecnv nepenonHeHuns 6anta
npegaenntens Het), MMbo YMcno oTNMYHOoe OT "aTanoHa" (ecnu nepenonHeHne banTta
npegaenutens ectb).
Ecnu nocne ucnonHeHns komanasl subwf TimerM,W (komaHga subwf Bo3gencTsyeT Ha donar Z),
nNpoun3BeCcTN NPoBepKy cocTosHusA dnara Z (btfsc Status,Z ), yto B TekcTte NI Countlt n coenaHo,
TO B NEpPBOM criyyae, 6yaeT UCNOoNHEH cueHapui "HaMOTKM BUTKOB", @ BO BTOPOM criyyae,
cueHapui "nporpaMmma UCnonHaeTcs ganee”.
B cueHapum "HaMOTKM BUTKOB", MO KomaHae goto Countlt , nponcxoguT nepexoq paboyen ToUkM
nporpamMmbl Ha Havano ucnonHeHns Ml gocyeTa, nocne yero, NN gocyeTa ucnonHseTcs CHoBa, U
cogepxxmmoe pernctpa TimerL ewe pas MHKpEMEHTUpPYeETCS.
N Tak panee.
Takue "BUTKK" ByayT "HamaTbiBaTbCA" 4O TEX NOP, NMOKa YMCIIOBOE 3HaYeHne 6anTta npegoenutens
He nameHuTcs ¢ .255 Ha .00 (nepenorniHeHne), Nocrne Yero NPon3onaeT UHKPEMEHT COAEPKUMOro
peructpa TMRO.
Ha aTOoT MOMeHT BpemeHu, cogepxxmmoe pernctpa TimerL 6ygeT MHKpeEMEHTUPOBAHO KONMYECTBO
pas, paBHOE pasHuLe Mexay Ymcnom 256 n ymcnom, 3adukcnpoBasLLMMCs B Gante npegaenuTens
Ha MOMEHT OKOHYaHWSA OCHOBHOTO cyeTa.
Mocne nHkpemeHTa cogepxumoro TMRO, pesynbTaT UcnonHeHns komaHabl subwf TimerM,W
cTtaHeT He =0, 1 npomnsonaeT nepexoq Ha cueHapuin "nNporpaMmma UCNosnHaeTcs ganee”.
Mocne aToro, pabo4vas Touka Nnporpammbl "3akaeT"” B rpynny KOMaHg YMCrioBoro npeobpasoBaHus.
[lanee Bce o4eHb NPOCTO: BCNOMHUTE, KaK, 3aHUMaACb MaTteMaTuKON, Mbl "XUMUYUIN" C YACTTOM
.192 (c™m. Bbiwe).
To ecTb, nocnenoBaTenbHOCTb AEUCTBUIN JOSMKHA ObITh CriegytoLen:
1. iuBepcuns Bcex GMTOB cogepxmnmoro permctpa TimerL , ¢ coxpaHeHnem pesyrnbTaTa UHBEPCUM
B HeM xe (comf TimerL,F ).
2. iHkpemeHT cogepxunmoro peructpa TimerL , ¢ coxpaHeHnem pesynbtata UHKpeMeHTa
B Hem e (incf TimerL,F ).
Mocne aToro, pabovasi Touka NporpaMmebl, Mo CLEHAPUIO "NporpaMmma UCnosiHseTcs ganee”,
BbixoauT 13 NI gocyeTta n "pnanblie 6exnT genaTtb cBou Aena'.

Bonpoc: "MoxHo nu obonTtruch 6€3 BTOpon NpoBepkn Ha nepenonHeHe TMRO"?

OTBET: MOXHO, ecnn cpasy e nocne nepeon NPoBepPKN Ha nepenonHeHne TMRO, cyeT npekpaTuThb.
Ecnun opranmnsytotcsa 2 npoBepku Ha nepenonHede TMRO, To Bpems NpoxoXaeHust paboyen
TOYKOW NporpamMmmbl yyacTka nporpamMmsbl, Mexay okoH4yaHueM rposepku Nel 1 Hayanom npoBepku
Ne2, He OOMKHO NpeBbIWAaTL BpeMeHn ABOMHOro nepenonHeHmss TMRO Ha camMon BbICOKOW,
pacyeTHOW CKOPOCTU CHETa, a MHade, 2 nepenonHeHnsa NocHNTaTCA Kak O4HO.

Mpun BbIGOpE YacToThl NpoBepok Ha nepenonHeHe TMRO Ne 1, cnegyeT yunTbiBaTh TO, YTO YEM
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Yyawle oHu cnegytoT, Tem 60nbLUY0 NPOrpaMMHYK0 CKOPOCTb CHETA MOXHO AOCTUTHYTh, HO U
CMWLLKOM YacTbiMK UX Aenatb He cTOUT, Tak Kak npeBblleHne NPorpaMMHON CKOPOCTU cyeTa Haj
npegenbHO OOMYyCTUMOKM CKOPOCThIO cveTa npumeHaemoro MNMKKa, B npakTuyeckom oTHOLIEHUN,
BblMrpbilla He AacT (Bbilwe TOro, Ha 4To "cnocobeH" cyeTHbin Bxoa MNMKa, He "npbirHeLb").
Mpouecc cyeTta npomcxoauT B rpaHULAaX MHTepBara BpeMeHu cHeTa, U UMEHHO B 3TUX rpaHuuax,
OOIMKHbI ObITb OpraHn3oBaHbl NPOBEPKM Ha nepenonHeHne TMRO.

OTo npegnonaraeT Hanu4ne, B 3TUX rpaHuLax, LMKIMYECKOn nognporpaMmmbl, B KOTOPYHO U HY>KHO
"BpesaTtb" rpynny komaHg nposepku Nel Ha nepenonHeHne TMRO.

KonunyecTtBo "BUTKOB, HaMaTbiBaeMbIX" B HEN pabo4ven TOUKON NporpamMMbl, B UHTEPBanNe BpEMEHM
mMexay ee "BNéTtoM" B Hee 1 "BbINeToM" U3 Hee, eCTb KonnyecTBo npoBepok (Ne1) Ha nepenonHeHve
TMRO, nntoc, ogHa npoBepka Ne2.

Ecnn peyub nget o "Bnéte" B umknndeckyto MM, ¢ nocneayowmnm "BoinetomMm" U3 Hee, TO 3TO
npegnonaraeT HanMyue cyeTyYnKa BHYTPEHHMX LUUKNOB ("NOCTaHOBKA LUKNOB Ha cHETUMK").

B koHe4HOM uTOre, 3agaya cBoAUTCA K HegonyLeHuto nepenonHeHnsa TimerH BO BceM AvanasoHe
yactoT paboTbl NMMKa n k nogbopy onTMmansHOro BpemeHn otpaboTkm ogHoro uukna MM CYCLE.
OTOT UHTepBan BpeMEHUN JOMKeEH BbITb cTabuneH (HanoMmnHa Npo BbipaBHUBAHWE CLiEHAPUEB).
"BpesaTb" UTO-TO JONONHUTENBbHOE, B "MPOMEXYTOK" OT Hayana 1 o KoHua cyeTa, MOXHO, HO
HY>KHO YYUTbIBATb TO, YTO MOCME 3TOr0, HY>XHO NPOM3BOANTL KannbpoBKy.

B cnepytowiem pasgene, s1 pacckaxy, kak paboTtaeT "NnofnHoueHHasa" nporpamMmma 4yactotomepa.

To, yto Bbl npoynTanu, HaNnMcaHo B AOBOSIbHO-TAKU COEPXXAHHOM TOHe.

[anee, nocteneHHo, OygeT "BBOANTLCSA B 3KCMNNyaTaumio” ob6pasHoe MblLLSIEHNE.

MosBATCA pasnuyHble "NMepcoHaxun”.

To, YTO XKN3Hb HYXXHO pasHOObpa3nTb, MOHATHO, HO 4ENO HE TOSMbKO B 3TOM.

Peub nget o "BBOAE B SKCMNyaTaumio” Takoro MOLLHENLWEro "MHCTPYMEHTA", Kak No4co3HaHue.
MHorune He oco3HaloT ero mowmn. A 3ps ...

OcmanwbHas uHgpopmauusi Camoyqdumerisi no npozpammuposeaHuro PIC KoHmposnepoe Onsi Ha4uHarouux, a
marxe ecst uHgpopmauus [fpakmukyma no KOHCMpyupoeaHuro ycmpoticme Ha PIC koHmposnnepax,
Camoy4umerisi o npo2pamMMHO-annapamHoMy aHanu3sy u uHgpopmayus ObmeHa uHgpopmayuel u uéesmMu
npedocmaeJsisiemcsi MosibKo rnosib3oeamensm CD.

PasbsacHeHus: karabea@lipetsk.ru

"CamoyuuTenb no nporpammupoBaHuio PIC KOHTponnepoB AnsA HaunHaowmx"
http://ikarab.narod.ru E-mail: karabea@lipetsk.ru

276



3akntoyeHue

YBaxaemble yntaTenu.
Pa6oTta Hag "CamoyumTtenem..." pyHKLUNOHANbHO 3aKOHYEeHa.
A 06bacHMN paboTy BCcex cocTaBHbIX YacTen "HaunHkn" PIC16F84A, 0CHOBbI KOHCTPYMPOBaHUS
YCTPOWCTB Ha M/KOHTponnepax 1 "nposen” Bac no Bcen "Lienoyke” OT BO3HUKHOBEHUS HECKOIbKUX
naen v 4o nx npakTM4yeckon peanunsauun, ¢ NocTeneHHbIM HapalwBaHUeM CNOXHOCTU peLlaeMblX
3agau.
OTO YnCTO aBTOpPCKAsa MHAPOPMALINSA, U OHA SABMAETCHA PEAKON B TOM CMbICNE, YTO HACKOMbKO 51 3Hato,
HWKTO KPOME MEHS TaK U He OTBaXurcs "6pocnTbea Ha aTy ambpasypy” (noapobHoe onucaHune
npolecca KOHCTPYMPOBaHUS OCTAaTOYHO CMOXHOIo YCTPONCTBA Ha M/KOHTpOMNepe, C
npegbsaBieHNneM K 3TOMY ONUCaHMUIO BbICOKMX TpeboBaHmMi no "getanusaumm’ un
"yoobosapumocTtun®).
Mokaxunte MHe aTOro Yenoseka, U 9 6yay yBaxaTb ero 40 KOHLA XU3HUW, TaK Kak 3Hat0, Kakon aTo
fonbLion Tpya.
A noctapanca obecneunts Bam gocTtyn B "cBATasa CBATLIX" Npouecca KOHCTPYMPOBaHUSA YCTPONCTB
Ha M/KOHTponnepax, To eCcTb TyAa, rae Ha "Bxofe CTOMT OFPOMHbIN LWarbaym, 1 ero CTOPOXUT Kyya
cBupenbIx ncos".
[eTanbHoe onnucaHne 3Ton "yXacHOW KapTUHbI" BOBCE HE eCTb MPoLecC Nerkum n NpUsiTHbIN, HO
"Bpara Hy>KHO 3HaTb B NML0", @ MHa4Ye ¢ COBCTBEHHbIM NuuoM ByayT 6onblime npobnemsi.
Bes xopoulero "nynemeta v rpaHathl”, ByaeT Ta xe cutyaums, 4To u ¢ MaTpoCoBLIM: YECTU MHOTO,
a TOrnKy, NMMYHO ANS Hero, HUKaKoro.
"opasgo nparmaTudHee 1 pasymMmHee, C KOM(OPTOM, CMOKONHO U NO-AENOBOMY, "MepecTpendTb 3TUX
NcoB M3 nynemMeTa u wnaréaym B3opBath".
BoT aT0 y>xe genoBov Nogxon CUNbHOMo 1 yBaxatowero cebsa Myxuka (B CamoMm IyyllemMm CMmbicre
3TOro CrnoBa), KOTopbI, IMYHO MHE, BornbLue No AyLue.
Ha aty paboTy s notpatun no4tu 2 roga "nrnoTHon" paboTsbl.
Mpn aTOM, 9 CTPEMUIICH BIOXUTb B HEE CBOIO AyLY, caenaTb MHOopMaumnio MakcuMmaribHO
NOHATHOM M co3naTh "KnumaT" fobpoxenaTenbHOCTU U OpyXentobusi, OCHOBaHHLIN HA B3aUMHOM
yBaXkeHUW K Tpyay Apyr apyra.
B ntobom cnyyae, 3a cBo paboTy MHe He CTbIAHO, Tak Kak g Aenan ee ¢ yaoBOMbCTBUEM U
0006pOCOBECTHO.
OrpoMHoe, YenoBeyeckoe cnacubo BCEM TEM, KTO MEHS, B TOM UMW MHOM BUAE, NogaepXuean u
nogaepXmnBaeT B paboTe.
Bes atoro, s He cmor 6bl ocunUTL 3Ty "rMbIGY" MHOpMaumn.
Ecnu roBopuTb OTKPOBEHHO, TO B TEYEHME HEKOTOPOrO BPEMEHHU, A cumTan cebs "noxom”.
B TOM cMbIcne, 4TO "Bblalo Ha ropa" Takyto UHOpMaLMIO, KOTOPYHO "AHEM C OrHEM He ChblilleLlb”, 1
aenato Ty paboTy, 3a KOTOpYHo, BBUAY €€ BbICOKOW TPYLOEMKOCTU, HUKTO He BepeTcs.
N nepeybenmnu mens B 3Tom Bbl.
Ecnu pabota BoctpeboBaHa, TO BCe BMAUTCA B ApYroM CBETE.
B ocHoOBHOM, TpygHOCTM "Bbe3na B M/KOHTpOnepbl” CBA3aHbl C OTCYTCTBUMEM MOHATHON U
OOCTYMHOW, PYCCKOSI3bIYHOM "LLKONbI", CNOCOOHOM "NMpobunTbL MO3rM 4O camMoro runodgusa”.
Nmetowmecsa B Hanmumm kypcbl o6ydeHuns, B ToM yucne m B BY3ax, kpariHe HeadhpeKkT1BHbI, Tak Kak
OHW NpeacTaBnaT cobon hopMy 6€3 OCMbICIIEHHOIO U MOHATHOrO COAEPXaHUSA, Aa K TOMY Xe eLle
N HE OYEHb-TO "MPUBA3AHHYID" K pearibHbIM, )KU3HEHHbLIM NOTPEOHOCTAM.
£ 370 3HaK coBepLLUEHHO TOYHO, TakK Kak obLarock co cTygeHTammn BY3os.
[Jeno poxoguT gaxe o Toro, YTo npenogasaTerniv camu NpuaHaloT HeddPEKTUBHOCTb TOrO, YTO
OHM npenojator.
Bokpyr aTon "xenesskn" ¢ Ha3BaHMEM M/KOHTPOSINIEP, U3-3a HaLLEro cTpaxa, NPUPOLHON NEHN U
6e3ayMHOro "noKnoHeHns naony”, co3gaH Takon axunoTax (0, 3TOT "BEMKMIN U yXXacHbIN"
M/koHTpornnep!!!), 4To NpocTo AMBY AaeLlbCs.
HeT B HEM HMYEro "BENUKOro n yxxacHoro". 370 xe "Tynas xxenesska" !
YUrto Bbl el npukasanu, To oHa 1 caenaer.
Mpo6nema TonbKO B TOM, Kak Hay4MTbCS TONKOBO M rPAaMOTHO NpUKa3sbiBaTb.
Ho n3-3a oTcyTcTBusa npogyMaHHom 1 acheKTUBHOM CUCTEMbI 0ByYeHMs, Ha "dhoHe" NoNHenLwen
aHapxun (KTO BO YTO ropasa), NOMbITKM 3TOMY Hay4yMTbCH, BO MHOTUX Cry4YasXx, 3akaH4YnBaloTCs TeEM,
YTO YeNnoBeK HaYMHaeT YyBCTBOBaTb cebsi 4ebmnom (YCnoBHO).
OT0 He "ocyacTnuenueaeT", a "oTbrBaeT NoYKK".
Bce 910 A KanuTanbHO NPOYYBCTBOBAS eLle A0 TOro, Kak 3aTesisi CBol paboTy (MMet OrpOMHbIN
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onbIT "BOXAEHMA HOCOM No 6aTtapee” n "GMUTbs rofIOBOM O CTEHY", YTO KCTaTW, HE €CTb OAHO3HAYHO
naoxo).

Ho KkT0-TO e BeAb A0SPKEH NOMNOXUTb KOHel, aToMy "6e306pa3nto” unu, no KpanHen mepe,
nonbiTaTbCcs 370 caenaTb?

A Tam, msaguwb, N geno ¢ MepTBOW TOYKM COBUHETCA...

O6paLuato Bawle BHMMaHMe Ha TO, YTO KOHCTPYMpPOBaHME YCTPONCTB Ha M/KOHTponnepax (1
BOOOLLE KOHCTPYMPOBAHME) 3TO UCKYCCTBO, TO €CTb, YAEN NM0AEeN TBOPYECKNX N YBIEYEHHbIX.

Ecnu Bbl OTHOCUTECH K 3TOW KaTeropum "rycapoB-CXMMHUKOB", TO "MUMOCTU MPOCUM K HaLlemMy
wanawy" n gasanTte "KydkoBatbca". Tak BbPKUTb fnerye.

CBolo rnmaBHyto 3agayy s BUXY B TOM, 4TOObl BHECTM CBOM NOCUIbHBIN BKag B paboTy No co34aHuio
KayecTBeHHOM MHdOpMaLun, peanbHO NOMOoratoLLLen NoasMm.

"CamoyuunTenb..." MOXHO paccMmaTpmBaTh Kak NepBbl 3Tan 3TOM MOMOLLN.

O6pasHo Bblpaxasicb, Te U3 Bac, KTo ero nayuunn n noHAs, 0 YEM LUSa peYb, YXKe ABMAITCA, XOTS U
"3erneHbIMn”, HO "nenTeHaHTamun".

MoxeTe cmeno npasgHoBaTh "BbiNyCckHOM Ban" n nioboBaTbCH "BMPTYanbHOW KOPOYkon" 06
OKOHYaHWM cepbesHoro "BY3a", KoTopasi u eCcTb "nponyck” B UHTEPECHbIN, YBrIEKaTeNbHbIN K
cBoeobpasHbIn MUP M/KOHTPOSIEPOB.

Ycnexos Bam B paborte!
C yBaxeHuem, KopabenbHukoB EBreHnin Anekcangposud (pogom ns CCCP).

"CamMoyuuTenb no nporpaMmmupoBaHuto PIC KOHTpPONNepoB ANA HauyMHaloWwmx"
http://ikarab.narod.ru E-mail:  karabea@lipetsk.ru
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[lononHUTENBLHO

1. O 3apepxkax nporpaMmmbl Multi.asm .
Mpu npymeHeHumn kBapua Ha 4 MU, MakcMMmarnbHO BO3MOXHas YacTtoTa MynbTusmMbpaTopa
cocTtasngdet 50 kU,
Ecnu Hy>xHO nony4unTb YacToTy Bbiwe YeM 50 Kl'l, TO HY>XKHO NMPMMEHUTb KBapL, C YacTtoTon 6onee
4 mluy.
Ecnun Hy>XHO nony4nTb YacToTy NopsiAka HECKOMbKUX repl, Unun gonewn repua (Mnu ewe Hmxe), To
HY>KHO NMPUMEHUTb HE OQHOBANTHBIN, a 2-X UK 3-X6aNTHBIN CYETUUK.
[na peweHns 6onblWMHCTBA 3a4ad, CBA3aHHbIX C POPMMPOBaAHNEM HU3KOYACTOTHbBIX CUITHaNOoB,
00bI4HO, OCTaTOYHO K 2-X6aNTHOro cyeTvMka, paboTa KOTOPOro onncaHa npu "pasbopkax” ¢
nporpamMmmMon cus.asm .
N oAHOGaNTHbLIX CHETUYMKOB (3a4EePKKM OTpabaThiBaloTCA NocrnenoBaTesnbHO), He eCTb
N-6aMTHbIN CYETUMK.
Hanpumep, B cnyyae npumMeHeHus 2-x6anTHOro cyeTtdmnka, obecnevmBaetcs ropasgo 60nbwas
3a4epxKa, YeM B criydae nocrnegoBaTtenbHOM oTpaboTkn ABYX 3agepKek, (opMupyemMbIxX
OA4HOBAaNTHBIMY CHETYMKaMMU.

2. UHhbopmauusa no paboTte ¢ noptamm.
He ctOuT nbiTaTbCsa ynNpaBnaTh 3allenkaMmy BbIBOAOB MOPTOB M3 "Wankn” nporpaMmei.
3 aTOro HM4ero NyTHOro He NOMy4mTCS.
Mocne 6esowmnboyHon "nponuckn” pernctpoB TrisA, PortA, TrisB, PortB (a Takke n gpyrmx
PErncTpoB cneunanbHOro HasHavYeHus) No agpecam, ykasaHHbIM B pacneyartke obnactu
onepaTMBHON NamMATK, NPO 3TK CTPOKM (B "LLanke” nporpamMmmbl) MOXHO BoobGLLE "3abbITh" (YCOBHO).
YnpaeneHue 3aujesikamu rnopmoe ocyu,ecmaersisiemcsi mosibko e paboyel yacmu
npozpamMmel.
Ecnun Hy>XHO U3MEHUTb COCTOSIHNE TONbKO O4HOW 13 3aLlenok, TO UCNOoNb3YTCH
OUT-OpMeHTUpoBaHHble KoMmaHabl bef unu bsf.
Ecnun Hy>XHO M3MEHNTb COCTOSIHUS Cpa3y HECKONbKMX 3aLLenok (unu soobLue Bcex), To
NCcnonb3yTcsa 6anT-OpMeHTUPOBAHHbBIE KOMaHAbI.
Hanpumep, HeobxoanMo yCcTaHOBUTL Ha BbIBOgAX
RBO, RB1, RB2, RB3, RB4, RB5, RB6, RB7 :1,0,0, 1, 1, 0, O, O coOTBETCTBEHHO.
[na peanusauyum aToro gencteuns, B pernctp PortB , Hy>xHO 3anucaTtb ymcno 00011001.
HenocpenctBeHHO, 3anncaTb KOHCTaHTY, B pernctp PortB , Henb3as.
OTO MOXHO caenaTtb Tonbko vepes pernctp W.
[lenaeTtcsa aTo Tak:
moviw  b'00011001'
movwf  PortB
BmecTo b'00011001', MOXHO Mcnonb3oBaTb YMcno .25 unu 19h.
K coomeemcmeyrow,um ebie00am rnopmoe, 8bixo0bl 3auies10K NoOKIHYaromcsi mosibKo
moa0da, koeda amu 8bI800bl HacmMpoeHbl Ha pabomy "Ha 8bix0d".
Om ebIe0008 Nopmoe, HacMpPOeHHbIX Ha pabomy "Ha 8x00d", ebIxX00bl cOOMeemcmeyruux
3auies1ok OMKI/I0YeHbl.
MepekntoyeHaMm HanpaeneHnin padoThbl BbIBOAOB MOPTOB "pynaT” OMThl pernctpoB TrisA u TrisB .
BbiBOA 13 9TOrO Cneayowni: npoepamMma "' criocobHa" ynpaesnsmes cocmosiHusmu (0 nnu 1)
moJsiIbKO mex ebie0008 NMopmoe, Komopbie HacmpoeHbl Ha pabomy "Ha ebixod", a
COCmMOosiHUs1 8180008 NMOopmMoe, HaCMpPOEeHHbIX Ha pabomy "Ha exod", 6ydym onpedesnisimbcs
@HeWHUMU UCMOYHUKaMU CU2HaJlos.
Ecnu BepHyTbCA K NpuBEeAEHHOMY BbiLLE NPUMEPY U NPEeAnoSioXUTb, YTO Hanpumep, BbIBOAbI
RBO, RB1, RB2, RB3 HacTpoeHbl Ha paboTy Ha Bbixoa, a BbiBoabl RB4, RB5, RB6, RB7
HacTpoeHbl Ha paboTy Ha BXoA, TO NOCIe UCMOMHEHUS yKa3aHHbIX Bbllle ABYX KOMaH4, Ha
BbiBOgax RBO, RB1, RB2, RB3 yctaHosTcA 1, 0, 0, 1 COOTBETCTBEHHO, @ COCTOSIHUS BbIBOOOB
RB4, RB5, RB6, RB7 6yayT onpegenaTtbCsi BHELUHUMU UCTOYHMKAMW CUTHAMoB, He CMOTPS Ha To,
YTO Ha BbIXO4ax 3aLlernoK aTux BbIBOgoB ycTaHoBATcA 1, 0, 0, O COOTBETCTBEHHO.
YUTo KacaeTcs nocnegHero, To, No 60NbLLIOMY CYETY, TONKY OT 3TOW YCTAHOBKMN — HUKAKOTO.
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Tak e, kKak U OT yCTaHOBKM No60N KOMBMHALMKN Hyrnel 1 eaAnHNL, BeAb BbiXOAbl 3TUX 3aLLEerNok He
MOAKMNIOYEHbI K BbiBOAAM nopTa B.

3. O HapeXHOoCTU paboTbl NporpaMmmbl.
Bonpoc no nporpamme Multi.asm : "Kakon cMbicn BKMoyaTh nepsble 4 komaHabl M1 Start B nonHbIn
LMKIT NporpamMmbl, BeAb UCMOSHNB UX O4MH pa3 (Ha 1-M "BuTKe"), ganee, MX MOXXHO He UCNOSHATL"?
To ecTb, peyb MAET O BbICTABMIEHMM METKM HA koMaHae moviw .32 1 0 3ameHe koMaHabl goto Start
(B paboyen 4acTn nporpamMmmbl) Ha KOMaHay goto HazeaHue Memku?
MpeacTtaBbTe cebe 4OCTAaTOYHO OOLIYHYHO CUTYALMIO: NITOXOM KOHTaKT ¢ 6aTtapenkon unm no cetu
220v "npowna" nmnynbcHas nomexa B TO BPeMS, korga mynbTusmnbpartop pabortaer.
Ecnu npu aTom npounsongeT "HeCaHKUMOHNPOBAHHOE" U3MEHEHWE COAEPKMMOro pernctpos Status
n/vnn TrisB , TO YCTPOMCTBO MOXET nepectaTtb paboTaTb (MpOCTENLWNIA Cnydan 3aBncaHns
nporpamMmmeil).
B aTom cny4yae, BOCCTaHOBUTb paboTOCNOCOBHOCTb YCTPOMCTBA MOXHO TOSbKO MOCE BbIKMIOYEHNS
W nocneayroLwero BKNIOYEHNs NMUTaHus.
Ecnun xe 6e3ycnosHbI nepexoq ocywectensaetca B 11 Start, To B cnyyae Hanuuus "6aku”,
nocnencTena atoro cbosi 6yayT ycTpaHeH Ha crneaytoLlemM "BUTKE" NOMHOro LMKna nporpammel, 6e3
MaHUMynAUuun ¢ BelKNioYaTenem nuTaHus.
To ecTb, peyb MAET 0 "MepecTpaxoBke”, HEOOXOANMOCTb KOTOPON onpeaensieT NPorpaMmMuUCT.
OHa BoBCe He 0bsa3aTternbHa, HO 3HaTb 06 9TOM HYXHO ("B XM3HW BCAkoe bbiBaeT").

4. O pupekTnBe EQU.
Mpn npucBoeHnn Gutam perncTpoB cneumnanbHOro HasHadeHnsa nx HaseaHun (B "warnke"
nporpamMmbl), HazBaHWsi GUTOB NOBTOPATLCH HE OOJKHbI, HO HOMepa BUTOB NOBTOPATHLCA MOTYT.
Hanpumep, 6uty NeO MOXHO ogHOBpEMEHHO NpUCcBOUTL Ha3BaHus C n RBIF
(C equ O n RBIF equ 0).
B aTtom cny4yae, ecnu paboyas 4acTb KOmaHgbl > Status,C , To koMaHga obpaTutcs kK 6uty NeO
pernctpa Status , a ecnu paboyasa yactb komaHgbl = IntCon,RBIF , To komaHga obpaTutcs K 6uty
NeQ peructpa IntCon .

5. O peructpe OptionR.
B "wankax" TeKcToB nporpamMm, a crieaoBaTenbHO M B pabounx 4acTax nporpaMm, HassaHue
peructpa cneumnanbHoro HasHadeHuss OPTION o6s13aTenbHO JOMKHO MMETb B CBOEM Ha3BaHUM
Oyksy R.
A nnwy Tak: OptionR .
Ecnu Ha3BaHue aToro pernctpa He ByaeT cogepxaTtb OykBbl R, TO nocne accembnvpoBaHusa TEKCTa
nporpammbl, MPLAB BbigacT coobuieHme 06 ownbke n HEX-cpann cosgaH He bygeTt
(MoxeTe npoBepuUThb).

6. YUem otnnyaetca PIC16F84 ot PIC16F84A.
Mo "yokoneBke", OHW MOJIHbIE aHAaSIorNN.
EcTb 0TNMumnA B anekTpuyecknx n BpemeHHblx xapakrepucTukax, HoO OHM He OYEHb CYLLLECTBEHHDI.
C To4KM 3peHmnsa obecneyeHus nyywmnx BpeMeHHblx xapaktepuctuk, 6onee npegnovtuteneH
PIC16F84A.
C TOuYKM 3peHunsa obecneyeHmns NydLmxX ANEeKTPUYECKNX XapakTePUCTUK, bonee npegnoyTutTeneH
PIC16F84.
Tak kak OCHOBHasi YacTb YCTPOMCTB, COOpPaHHbIX Ha 3TUX M/KOHTponnepax, paboTaeT B
SIEKTPUYECKUX PEXMMAX, KOTOPbIe Janekn oT npeaeribHo AoNyCTUMbIX, TO B 3TOM Criydae,
npeanoyteHne HyXHo otaasaTb PIC16F84A.
CpaBHutenbHasi Tabnuua aneKkTpuyeckmx N BpeMeHHbIX Xapaktepuctuk atux MNMAKos "nexunt" Ha
cTpaHuue 78 gatawmnta PIC16F84A.

7. KakoB BepxHuin npeaen 6bicTpoaenctBus PICL6F84A no ero cueTHoMy Bxoay
(BbiBOA RA4/TOCKI)?
"TlepecTpaxoBOYHbIN" BapuaHT pa3paboTynkos - 30 Mru., HO peanbHO, OH BhILLE.
BnornHe obbiyHbIM ABnsAeTca "notonok” 50 ... 60 Mru., a Ang HEKOTOPLIX "BblOAOLLNXCA
3K3eMnnsapoB”, 1 Bbiwe. Ho Ha 3To ynoBaTb He cTOUT.
Kopoue, komy kak noBeser.
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8. O "nnaBaroLen” 3ansATon.
MpakTnyeckas Heo6XxoAMMOCTL B OpraHmn3aunm "nnasaroein” 3ansaTon NnosBnseTca Npy Hannvmm
HEeCKOIbK1X NpeaenoB usMepeHuin (Noac4eToB).
Ecnn nmeeTtcs Tonbko ogvH npefen nsMmepeHus, Kak Hanpumep, B nporpaMmme 7-paspsgHoro,
"yncTtoro" Yactotomepa Kea.asm, To He0OX0OMMOCTH, B OpraHn3aunn "nnaesatowen” 3anaTon, HeT.
MpoLue rosops, "NPoBONOYNHY", NOAKNIOYEHHYIO K 13-My BbiBOAyY NMKa (RB7), MOXHO OTKMOUNTD,
nocne yero, Yepes racawmin pesnctop (npumepHo 470 oM.), NOOKNIOYNTb 3TOT BbIBOA K +5B.
(3anATas NOCTOSIHHO BKIIKOYEHA), U FPYNny KOMaHA YCTaHOBKM 3ansiTON MOXHO aHHYNMpoBaTb.
Mpun aTom ocBoboXxaaeTcsa BbiBOoA NopTa B RB7, KOTOPbIA MOXHO MCMONb30BaTh ANS Yero-To
apyroro.
HomuHan racswero peanctopa 3anston Hy>HO nogobpaTtb TakuMm 06pa3om, YTOObI APKOCTb ee
cBeyvyeHus (oHa BygeT CBEeTUTbLCS SAPKO) Obifla MPUMEPHO TaKOW Xe, KakK U IPKOCTb CBEYEHMS
OCTanbHbIX CErMEHTOB.
EcTecTBEHHO, YTO NOCre Takoro U3MeHeHUst TeKCTa nporpaMmbl (BMeLLaTeNnbLCTBa B "CBATas
cBATbIX"), HEOBXOANMO NMPOU3BECTU KOPPEKLMIO UHTEPBAsia BpEMEHU N3MEPEHNSI B CTOPOHY ero
yBenu4eHus.
[MprmevaHue: B TekcT nporpaMmmbl Kea.asm, rpynna KomaHz yCTaHOBKW 3ansTon BBeJeHa B
obyyatoLmx Lensx.
[ns Toro 4Tobbl OpraHM3oBaTh "MMaBatoLyo” 3anaTyto (pedb naeT 0 NPOrpaMMHOM N3MEHEHUN
NONOXEHUS 3anNATON, B 3aBUCUMOCTM OT BbICTaBEHHOro npeaena nsmMmepeHnd), B TEKCT NporpamMmel
Kea.asm, HyXXHO BBECTM rpymnny KOMaHg onpoca KrasmaTypbl U Ha3Ha4YNTb AOMONHUTENLHbLIN
pernctp obuwero HasHaveHus. Hanpumep, Pin.
B 3aBucMMocCTM OT pesynbTaTta onpoca kKnasuaTypbl, B Hero yayT 3anvcbiBaTbCs
COOTBETCTBYIOLLNE KOHCTAHThI (9TY 3aMnCb MOXHO NPOU3BECTU HUXKE TOYKM BXOAA BO 2-1 U
nocneayrowme "BUTKM" MOMHOro LMKNa NporpamMmmbl), KOTopble U ByayT onpenenstb NoSIOKEHNS
3anaToun.
A panblue BCe NpocTo: B rpynne KOMaHA4 YCTaHOBKM 3anATon, KomaHga moviw 5 3ameHsieTcs Ha
KomaHgy movfw Pin .
EcTecTBEHHO, 4TO KONMMYECTBO MOMOXKEHN 3ansTON MOXeT ObiTb 1 Bonee OByx.
OTO 3aBUCUT OT 3aMbicria NPOrpaMmei.
B panbHenwem, 9 B getansax pacckaxy, Kak MMEHHO opraHuayeTtcsa paboTa ¢ "nnasatowen”
3anaToun.

9. NosicHeHuA K nporpammam Retr_1.asm u Retr_3.asm.
[nsa nporpammbl Retr_1.asm.
B paHHom crniyyae, WDT (BkntoyeH B 6utax KoHdurypaummn) pabotaet 6e3 npegaenvrens
(npeppenutens BkNtodeH nepeg TMRO, KOTOpbIV HE 3adeNCTBYETCS, U cnegoBaTesibHO,
npegaenutens oTkodeH ot WDT) 1 nveet Bpems cpabaTbiBaHUs NpUMepHO 18 Mc.
Y4uutbiBas TO, YTO NO XO4Y UCMNOSTHEHWUSI NPOrpaMmbl, OH cOpacbkiBaeTCs O4EHb 4acTo, 3TOro
BpeMeHM ¢ n30bITKOM xBaTaeT anga obecneyeHus "6e3cbpocHon” oTpaboTkM NporpaMmmei.
To ecTb, B 4aHHOM cny4dae, HeobxoAMMOCTY B NoaknYeHun npegaenutens, K WDT, HeT, n He
HY>XKHO "flomMaTb ronoBy" Ha4 3agaHnem ero koadduuneHTa geneHns.
B 6utax Ne 0,1,2, MOxxHO BbicTaBuTb O (2 MOXXHO U eQUHWLIBbI T KOMBUHALMIO HYNen 1 eguHuL,
OT0 He BNuseT Ha paboTy nporpammsl), nntoc 0 B 6ute Ne3 (npegaenutens BknoveH nepen TMRO,
a cnegosaTtenbHo, oTktodeH ot WDT), nntoc 0 B 6utax Ne4 n 5 (He nmeeT 3Ha4YeHUs, MOXHO
BbiCTaBuTb U 1), nntoc 0 B 6utax Ne6 n 7 (onpepeneHo 3agaHnemM Ha pa3paboTky).
BoT 1 nony4aetcs, 4To B pernctp OptionR MoxxHO 3anucatb KoHCTaHTy .00.
[na nporpammbl Retr_3.asm .
Kpome ckazaHHOro Bblille, 3HavyeHne 6uta Ne6 He BaxkHO (YXO40B B NpepbiBaHUSA HET).
Mo3TOMy B KOMMEHTapWUM M CKa3aHO "OCTaribHOE He CYyLLLEeCTBEHHO", HO B 6uTax Ne3 1 7 AOmKHbl
ObITb YCTAHOBMNEHbI HYMW.
B octanbHbIX 6uTax, MOXXHO BbICTaBUTb "BCE YTO YrOAHO" (HE BaXKHO), HO MPOLLE BCEro BbICTaBUTb
Hynu. YTo n caenaHo.

10. Kak "3arpy3uTb" TEKCT NporpamMmmbl, B TEKCTOBbIN pegakTtop MPLAB, u3 "BuHBopaa”
(pacwmpeHue .doc) n Apyrux TeKCTOBbIX peaaKkTopoB?
Hanpumep, TEKCT nporpammbl HaxoamuTcs B hanne ¢ pacumpeHmem .doc.
B "BuHBOpAge", oTkpbiBaeTe aT0T dhann, wenkaete no Beidenume ece, a 3atem, no Konuposams.
Mocne aToro, TeKCT nporpaMmmel "ynget" B 6ydep obmeHa.

281



3akpbiBaeTe "BuHBOpA" (NOSIBNAETCA ANANoroBoe OKHO ¢ BornpocoM Hy»xHo siu cdenamb
codepxxumoe 6ychepa o6mMeHa ocmyrnHbIM Opy2uUM MPUJIOXKEHUSIM, yCmaHOo8J/1IeHHbIM Ha
Bawem komnibromepe? Xmute a).

Cospaete npoekT (onucaHo B "Camoyuutene...").

LlenkaeTe no Bcmasumab, 1 TEKCT NPOrpaMmbl CKOMUPYETCA B MyCTOE OKHO cO3aHHOro Bamu
ASM-danna.

BepHee Bcero, nocne aToro, oopmMaTUpoBaHne Tekcta byaeT HapyLeHo, 1 nocne
accembnupoBaHus, 6yaeT BblgaHa ownbka Error 8 (HEX-chann co3paH He 6yaer).

Ecnn ato Tak, T0 B COOTBETCTBMM C "NpaBunom 12-tn npobenos”, cTonbLbl TEKCTa NporpaMmbl
HY>KHO BbIPOBHATD.

Mocne Takoro "HaBeaeHMs nopsigka”, Npu yCrnoBuK, YTO B TEKCTE NpOrpamMMbl HET OLLNBOK,
accembnupoBaHue NponaeT YCreLHo.

Mpw 3arpy3ke TEKCTOB NpOrpaMm U3 ApYyrux TEKCTOBbIX Pe4aKTOPOB, HY>KHO PYKOBOACTBOBATLCA
ONMCaHHbLIM BbILLE NPUHLMMNOM.

Ecnu ucnonb3oBate ASM-pegaktop lNeTtpa BbicoyaHckoro (B HeM OcyLLeCTBRseTCA
aBTOMaTuyeckoe oopmaTupoBaHune), To paboTy no BblpaBHMBAHWUIO CTONBLIOB MOXHO CYLLLECTBEHHO
yNpOCTUTb.

11. K Bonpocy 0 TOYHOM U CTabunNbLHOM POPMUPOBAHMU BESNTUYUH U3MEpPUTENbHbIX
MHTEepBanoB BPpeMeHW.

HepaBHO npocmoTpen oguH u3 oopyMoB, Ha KOTOPOM 0bBCyXaancsa aToT BONPOC U 06HapyXun
CCbISIKM Ha MOM CanT, CMbICI KOTOPbIX B TOM, YTO 51, IKOObI, yTBEPX4at0, YTO CHOPMUPOBAHHbIN
nNporpaMMHbIMU CPeACTBaMU UHTEpBart BpeMeEHU namepeHns byaet HecTabunbHbIM.
[a, oH ByaeTt HecTabunbHbIM, €CNV NPOrPaMMUCT NONEHUNCA (UK He 3HaET, KaK 3TO caenatb)
npoun3eecTu "BbipaBHMUBaHWNE" CLLEHaApPWEB, KOTOPbLIE UCTMONMHATCA B "BHYTPU" MHTEpBana BpeMeHu
n3mepeHus.
EcTtectBEHHO, 4YTO Takoe MOXET ObITb, HO 3TO CBMAETENLCTBYET TOMBbKO O HEAOCTATOYHO BbICOKOM
YPOBHe npodyeccroHanmama.
B "Camoyuutene...", a1 nbiTatocb 06bSACHUTL, Kak nsbexaTtb aToro "nana”.
MoxxHO abcontoTHO TOYHO ('No HynAM"), NPOrPaMMHO CHOPMMUPOBATL BbICOKOCTAOMUITbHbIE
BENUYNHBI MHTEPBAIIOB BPEMEHU U3MEPEHUS.
Hanpumep, To4Ho 100 000, 1 000 000 unm 10 000 000 MaLUMHHBIX LMKIOB
(Mnun gpyroe KONNYeCTBO M.L,.), 1 6e3 kakux Obl TO HM ObIfo "ryNaHU" (ecnn NPon3BedeHo
"BblpaBHMBaHME").
O6paLwato BHMMaHne > MalUUHHbIX LUKIOB, a HE MUKPOCEKYHA,.
KonuyecTBo MalLMHHbLIX LUKMOB, 3@ BPEMS KOTOPbIX (hOpMUPYETCS MHTepBarn BpeMEHN N3MepeHUns,
onpeaensaeTcst TONbKO NPOrpaMMon 1 He NOABEPKEHO BO3AENCTBUIO AECTAOUNN3NPYIOLLMX
dakTopoB (Hanpumep, TemMnepaTypsbl).
Mpwn Takom "packnage", pevb MAET HE O NPOrpaMmHoOn, a 06 annapaTHOW HECTAOWIBHOCTW.
TeopeTudecku, Npyn NnpuMmeHeHun kapua Ha 4000000 My., 1 m.4. = 1 MKC., HO peanbHO,
dhopmupyeTcsa curHan ¢ 4actoTon oTnnyHyto ot 4000000 My., nntoc, agectabunusmpyrome
dhakTopbl.
Mo aTuM nprynHam, TpebyTCa 1 KOPPEKUMSA YacTOoThl TakToBoro reHepatopa NWKa (no
3TafloHHOMY 4YacToTOMEPY), U NPUHATUE MeP NO "CriaXmnBaHU" HEraTUBHOIO BNUAHNS
aectabununsnpyrowmx akTopos (TEPMOKOMMNEHCAUMS UM NPUMEHEHME TEPMOCTATUPOBAHNS).
Ecnu npuHaTL Mepbl N0 MUHUMU3ALUMU 3TUX UCTOYHUKOB NOrpeLlHOCTen/HeCcTabunbLHOCTH, TO C
y4yeToM cKasaHHOro ('no Hynsam" 1 "BblpaBHUBaHME"), MOXHO "CBasiTb" KNaccHoe, UsMepuTensHoe
YCTPOUCTBO.

12. ina yero HyXHa komaHaa andlw k ?
Yawie Bcero, ata komanga (nobutHoe "N" cogepxunmoro permctpa W n 8-paspsagHomn KOHCTaHThbI K)
NPUMEHSETCS NPX ONPOCe KrasmaTypbl, ANd "HenTpanusauun” Tex 6utos 6anTa, KOTOpble MOTyT
"MckasuTb" pesynbTaT onpoca, Bedb B nogasnstowemM 60nbWMHCTBE Cnyyaes, nog kKnasmnartypy
3a[encTByeTCa BCEro-nNuilb HeCKONbKo 6utoB GarTa, a onpawnBaeTca-To BeCb H6anT.
B aTux "BpeaoHOCHbIX" BUuTax, Hy>KHO NPOCTO BbICTAaBUTb HYNW, HE BO3AENCTBYS NPU 3TOM Ha
"paboune” Guthbl.
£ 370 HasbIBalo "HenTpanusaumen'.
[aeanTte pasbupatbcA.
B nogasnsiowem 60nbLLUMHCTBE Cyvaes, KHOMKM KraBMaTypbl NOAKMOYATCA K BbIBO4AM nopTta co
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CTOpOHbI Mnagwux ero paspsagos (RAO,L... vin RBO,1...).

910 06YyCnNoOBNEHO TEM, YTO NOCHE ONpoca COCTOSsIHMI BbIBOAOB NopTa (onpoca KrnaesuaTyphl), B
GonbLIMHCTBE cnyyaeB, oTpabaTbiBaeTCsi Npoueaypa BblYUCNAEMOro nepexoaa, 4s KoTopown
peako koraa TpebyeTcs 3agenctsoBaHne 6Gutos ¢ Homepamu 3...7.

Hanpumep, B UM/LILL, knaBmaTypa nogknioveHa K Boisogam RAO, RAL.

To ecTb, I onpoca knaBmaTtypbl (BKNOYAs N BIYUCTISEMbIA NEPEX0) paccynTaHa Ha paboTy ¢
ymcnamm ot .00 go .03.

Ho Beab 3Tn 2 Guta 9BAsOTCA TONbKO YacTbio 6GanTa, u HopMarnbHas pabota NI onpoca
knaesmaTypbl 6ygeT obecneyeHa TOMbKO MpU HyNeBbIX YPOBHAX B OCTanbHbIX 6-TK Butax.

B 6utax NeNe 5,6,7 Hynu O6yayT npucytcTBOoBaTb Mo onpeaeneHunto (B8 PICL6F84A, 6utel NeNe 5,6,7
BCErga YnMTatoTCa Kak Hynn).

A BOT c 6utamm NeNe 2,3,4 - cnoxHee: HY)XHO pa3obpaTtbCsa C COCTOAHUSAMU BbiBOAOB RA2, RAS,
RA4.

Mpo6nem He GyaeT, ecnu 3Th BbIBOAbLI paboTaloT "Ha BbIxo4" U, nepes onpocoM KnasuaTypbl, BCe
3aulenku nopta A copolueHsbi B 0.

Mpwn atom, 3awenku BbiBogoB RAO, RAL Toxe cbpacbiBatotcs B 0, HO 370 "no 6apabaHy"”, Tak kak
no npuymHe nx paboTbl "Ha BXOA", BbIXOAbl 3TUX 3aLLEenoK, oT BbiBogoB RAO, RAL (K HUM
NoAKMYeHa KnaBsunaTtypa), OTKIOYEHbI.

B atom cny4dae Bce "OK" u Hukaknx npobnem.

MmeHHO Takomn cnydam n umeet mecTo 6bITb B nporpamme YM/LILL.

YcnoxHaem 3agady.

3apgencteyem nopt B.

Moakrnovyaem 2-XKHOMOYHYHO KrnasuaTtypy K BbiBogam RBO, RB1.

K ocTaBwmMmCS WwecTy BbiIBOAAM, NOAKNOYAEM BbIXOAbl BHELLUHUX YCTPONCTB.

Takvum obpasom, nepea ornpocoM KraBmaTtypbl, BCe BbIBOAbI NopTa B A0MmKHbI ObITb HACTPOEHbI Ha
paboTty "Ha Bxo4".

BbIBOA: COCTOAHUA BbIXOOOB BCEX 3aLLENoK, Ha MOMEHT onpoca, NepecTalT BNMATb Ha pesynbTar
onpoca CoCTOSAHUSA BbIBOAOB nopTa B (BbIxO4bl BCEX 3aLLeNOoK OTKMOYEHbI OT COOTBETCTBYIOLLINX
BbIBOAOB nopTa B), un pesynbTaT onpoca byaeTt onpeaenaTbCs COCTOSAHUEM KnaBuaTypbl

(RBO, RB1) 1 COCTOSIHUAMM BbIXOLO0B BHELLUHMX yCcTporcTB (RB2...7).

[nsa HopmanbHoro yHkunoHmposaHua MMM BelvMcnsaemoro nepexona, ¢ BbiBogos RB2...7,
HeobxoanMOo cunTaTb Hynu.

Ecnn ato Tak, 10 Bce "OK" 1 HUKakmx npobriem, HO Ha NpakTuKe, YacTo BCTpeYatoTCs criyvau, korga
BbIXOAbl OOHOMO UMM HECKOSbKMX BHELLIHUX YCTPOWUCTB HaxogaTcsa B COCTOSHUM 1.

B aTom cny4ae cuntaeTtcs eamHuua (eanHuubl), nocne yero, B MM Belyncnsemoro nepexoaa,
paboyas Touka nporpammbl OygeT "oTdyTOONEHa" He Tyaa, Kyaa HYXXHO, a "COBCEM B APYryto
ctenb" (npupaweHme PC BygeT 6onbLle 0XXMgaemMoro), 4To eCTb HE YTO MHOE, Kak HapyLueHne
paboTbl NporpamMmbi.

Bonpoc: "Kak 6biTb"?

OTBeT: cpasy e nocrie onpoca CoCTosiHMS BbiBOAOB nopta B (movf PortB,W ) Heobxoanmo
npuMeHnTb KomaHgy andiw b'00000011" .

Jlormka onepauun "N" TakoBa, 4TO ecnu xoTa Obl 0guH 13 6UToB paBeH 0, TO pe3ynbTaTt 3TOM
onepauun 6yaeT HynesbIM.

MocMoTpuTE Ha KOHCTAHTY.

Butibl ¢ NeNe 7...2 ansaTcs HyneBbIMK, criegoBaTternbHo, 6uTbl ¢ NeNe 7...2 pesynbTaTta
nornyeckon onepauun "N" Takke 6yayT HyneBbIMU.

Mpu4yem, BHE 3aBMCMMOCTM OT TOTO, KaKne YPOBHM CHUTANMUCh NPy ONpoce KnaesuaTypbl C BbIBOAOB
RB2...7. Yto n TpebyeTcs.

OT0 TO, YTO 5 Ha3blBato "HenTpanusaunen” (MoXXHO NnpuaymaTb U Apyroe Ha3saHue).

Ewe pa3 nocMoTpuTE Ha KOHCTaHTY.

Butbl ¢ NeNe 0, 1 asnsawTca eguHuLamm, criegosatenbHo, 6utel ¢ NeNe 0, 1 pesynbTaTta
norudyeckou onepauun "U" 6ygyT B TOYHOCTW TakMMu xe, kak 1 6utbl ¢ NeNe 0, 1 pesynbTaTta
onpoca CoCcTosHMS BbIBOAOB nopta B.

BbiBoa: 6uThI pesynbTaTa onpoca BbiBogos nopta B, ¢ NeNe 7...2, "HenTpanunsoBaHbl'.

To ecTb, nocne ncnonHeHusa komangebl andiw b'00000011' , OHM rapaHTMPOBaHHO ByayT 3aMEHEHbI
Hynsmu.

CocTosiHMA GMTOB pesynbTaTa ucnonHeHns komaHgbl andiw b'00000011' , ¢ NeNe O, 1, 6yayT B
TOYHOCTM NOBTOPATL cocTosAHNA 6uToB ¢ NeNe 0, 1 pesynbTaTa onpoca nopTta B.

"[leweBo n cepauTo”.
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CyLiecTByIOT 1 gpyrmue cnyyau npumeHeHust komaHgbl andiw K .

Hanpumep, ecnu nponsBogsaTcs onepaumm "B rpaHunuax” nonybanta, To e MOXHO
"HenTpanusoBaTb" Nobor 3 nonybanTos.

Takke MOXHO OCyLLLeCTBUTb U BbIGOPOYHYIO "HenTpanusaumio” 6utos B barTe.

13. O pupektuBe INCLUDE wm yTo Takoe goto $+N ?
Oupektnea INCLUDE Takxe, kak u gpyrme QUpeKkTyBbl, 3TO BCEro-nuLlb "anemMeHT ygobcerea’.
B "Camoyuutene...", B y4eBOHO-TPEHNPOBOYHbIX LiensX, "Wwanka" nporpammMbl 0hopMiseTcs no
NPUHUMNY "NPONUCKN" TONBKO HYXXHOTO, N He Boree Toro (HNYEero fNLLHEro).
N B Byayuiem s cobrpatocb 4eNCTBOBATL Tak Xe.
To ecTb, Npexae Yem nepexoauTb K "yaobcTBaM”, HYXKHO Kak criegyeT "BXUTbCA CTPYKTYPY Luanku'.
[nsa Tex xe, KTO CUMTaET, YTO OH B Hee "Bxuncsa”, n cywecteyet ampektnea INCLUDE.
Bocnonb3soBasLumch anpektmeon INCLUDE, MoXHO "nponucaTtb BCE onToM" (KpOMe permcTpoB
obLLero Ha3Ha4YeHns), HO ATOT "ONT OKaXKEeTCA 3a kKagpom”.
EctecTBeHHO, 4YTO Nocne aToro, "Macca Lwarnku" cyLeCcTBeHHO YyMeHbLLaeTCs.
A Tenepb getanu.
Mpwu "BBOAE B akcnnyaTaumo” gnpektnebl INCLUDE, "n3 Hegp" MPLAB n3Bnekaetca u
"nogkrtoyaeTca K pabote" pann ¢ pacwmpeHmem .INC, KOTOpbIN eCTb HE YTO MHOE, Kak "3aroToBka
Lwankun" nporpamMmmel C yxe "nponucaHHbIMK” B HEN, NO-MaKCUMYyMY, perMcTpaMmm creumnanbHoro
Ha3HayeHus (BKNo4Yas n "nponucky” 6utos naros, 1 "NPONMCKy" MECT COXpPaHEHWSI pe3yNnbTaToB
onepauun).
Onsa kaxgoro Tvna NWKa numeetca "ceon” dpann ¢ pacwumpeHuem .INC, u Bce aTu cainbl HaxoaaTcs
B nanke MPLAB .
Otkponte nanky MPLAB , n Bbl Tam ux obHapyxute uenyto "Ky4dy".
[aBanTte NpoCMOTPUM Kakon-HNMBYAb U3 HUX, Hanpumep, dann ¢ HaseaHvem P16F84a.INC (gns
PIC16F84A).
OTkpowiTe aTOT chawn.
Ecnn npu ero otkpbITun, Bel yBuanTte Bonpoc C noMouwibro Kakou rnpoz2paMmMbl OMKPbIMb?, TO
BblGepeTe MKOHKY nporpammbl MPLAB (a ecnu ee HeET B Cnncke, TO co3ganTe).
Mocne atoro, B TekcToBOM pegaktope MPLAB, Bl yBuguTe 10, 4TO nocne "BBoja B
akcnnyatauno” gupektnebl INCLUDE, "6yaeT HaxoouTbCs 3a 3aHaBecoM".
[ns Toro 4Tobbl BOCNOMNBL30BaTLCSA 3TUM "40BPOM", HYXKHO "COBMOCTU HEKOTOPbIE POpPManbHOCTU™:
1. B paboyen yactu nporpammbl, Ha3BaHUA PErMCTPOB 1 BUTOB AOMKHbI ObITb B TOYHOCTU TaKUMM
Xe, Kak 1 B TekcTe danna ¢ pacwmpeHnem .INC.
To ecTb, ecnu HanncaHo STATUS, To 1 HyxHO nucate STATUS, a He kak-To uHade (Hanpumep,
Status ), a nHaye bygete nonyyatb coobuieHms o6 owmnbKax.
2. Heckonbko nameHunacb dopma npeacraBneHms 6utoB KoHdurypauum (Ut ¢ HasBaHUEM ...
BKITHOUYUTL/BBIKIIOYNTB), NO3TOMY HET HEOOXOANMMOCTU “"NnomaThk ronoBy" Hag onpeaeneHnem
3Ha4eHuns Ymcna, BbipaxatoLero ux coctossHusa (Hanpumep, 03FF1H).
Ewe pa3 nocmoTtpute B TeKkCT dhanna P16F84a.INC n obpatnte BHMMaHWE Ha TO, YTO PErnCTpbl
cneumanbHoro HasHadeHusa 1-ro 6aHka (Hanpumep, OPTION_REG, TRIS...) "nponucaHbl’ No CBOMM
dakTnyeckmm agpecam, To ecTb, 81h, 8...h, a He no agpecam Hynesoro 6aHka 01h, 0...h, koTopble
S UICNOMb3Y0 AN HanMcaHus TEKCTOB Nporpamm, He cogepxawimx aupexktnssl INCLUDE.
To »xe camoe oTHocuTCA U K dharnam ¢ pacwmpenmeM .INC gpyrux Tunos MNMAKos.
[onycTum, 4To TEKCT NporpaMmmel, B KOTOpOW ncrnonb3yetca aupektnea INCLUDE, He coaepXxut
ownBOK.
Mocne aToro "Ha ropa 6yaeT BblaaH" cnmMcok cooblieHui ¢ ntorom Build completed successfully
(ycnewHoe accembnunpoBaHue).
Bce aTn coobLueHunsa saensoTca nHgpopmupyowmmmn (Message ).
OHu He aBnstoTcs owmnbkamm (Error ).
Tunbl, UNdpPoOBLIE KOOI U coaepaHue coobLeHn pacnncaHsl B "MPASM. PykoBoacTBO
nonb3oBartens".
MosiBneHne Takmx nHdopMUpyoLLnX coobLleHnin obycnoeneHo "nponnckon”, B danne ¢
pacwumpeHuem .INC, chakTU4eckmx agpecoB permcTpoB cneumanbHoro HasHadeHus 1-ro 6aHka.
MoxeT Bo3HMKHYTb Bonpoc: "Novemy B "CamoyumTene...", BO Bcex "Wwankax” nporpamm, permcTpbl
cneumanbHOro HasHadyeHusa 1-ro 6aHka "nponunceiBaoTCca” Mo agpecam Hynesoro 6aHka, a He no
CBOMM (paKTUyeckum agpecam?"”
OTBeT: 4Tobbl N36aBUTLCS OT COOBLLIEHNN MHCPOPMATUBHOIO XapakTtepa Tuna Message[302] ,
KOTOpPbIX 4OCTAaTOYHO MHOTO.
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Mpwn aTOM, 51 pyKOBOACTBYHOCb TEM COOBpaXKeHNEM, YTO Ha NEPBbIX Nopax, He XenaTenbHO
pacnblfisaTbe CBOE BHUMAHWE Ha NPOCMOTP M aHanu3 Kakux-To AfMHHBLIX CMCKOB COOBLLEHUN.
Mpwn "BBOAE B akcnnyaTauut” gupektuebl INCLUDE, gomkHbl 6bITb MPUMMEHEHBI CheLnanbHble
CUMBOSbI, U B "LUANKe" nporpaMmmbl, HanncaHue Ha3BaHusa INC-canna He gOormKHO OTnn4aTbCs oT
HanucaHusa Ha3BaHua cooTBeTcTBYoLWero INC-danna, "nexawiero” B nanke MPLAB .

YTo Takoe goto $+N
O6paLuato Balwle BHMMaHWe Ha TO, 4TO pedb MAET He O cuMmBore S, a 0 cumeorne $ (gonnap).
N — 4ncno "npbikKa", KOTopoe MOXET BbITb OTOOPaAXKEHO B Pa3NUYHbIX CUCTEMAX UCHUCIIEHNS.
Hanpumep, ncnonHexHme komaHabl goto $+2 npmeegeT K "npbbkKy" paboyen ToUkn nporpammbl
Ha 2-10, nocne goto $+2 , komaHgy, No HanpaBneHo CBEPXY BHU3.
Ecnn BmecTo 3Haka "+", ncnonb3oBaTtb 3Hak "-", TO Oy4eT TO e camoe, HO MO HanpaBfEHUIO CHU3Y
BBEPX.
Mopobpas uncnosoe 3HaveHne N 1 3HaK, MOXHO "NpbIrHYTh" (OCYLLLECTBUTEL BE3YCIOBHbIN Nepexon)
Tyaa, Kyada HY>KHO.
Mpun aTom, oTNnagaetT HeobXOAMMOCTb B BbICTaBNEHUN METKN.
KomaHga goto $ > "mepTBsK" ("3akonbuoBka" Ha caMy cebsi, 6e3 BO3MOXXHOCTU BbIXOAa).
KomaHga goto $+1 3ameHsieT aBa NOPa.

14. O BbiBOge 6MTOB M 6aNTOB Ha BbIBOAbI NOpTa.
B cnyyae BbiBoga 6uta (6utos), cooTBeTCcTBYOWMI (M€) BbIBOA (bl) MOPTa NpeaBapuUTEnbHO
AOMXeH (Hbl) 6bITb HAaCTpoeH (bl) Ha paboTy "Ha BbIxoA4".
Ecnu BoiBoguTCA Becb 6anT, TO BCe BbIBOALI NOpTa NpeasapuUTeribHO A0MKHbI BblTb HACTPOEHbI Ha
paboTy "Ha BbIxo4".
"HacTtponika" HanpaBneHun paboTbl BbIBOAOB NOPTa OCYLLECTBSETCS B perncTpe cneynanbHoro
HasHayeHud TRIS...
Bbi60d 6uma ¢ nomouwbro komaHO BCF/BSF.
[nsa BbiBOAa 61Ta, UCNonb3yoTcs BUT-opueHTUpoBaHHble KomaHabl BCF (Ha BbiBoge nopta
HyrneBoW ypoBeHb) nnu BSF (Ha BbiBOAE NopTa €ANHUYHBINA YPOBEHD).
"3a o4uH npucecT”, MOXXHO BbIBECTM TOMbKO OOMH OUT.
Ecnu Hy)xHO nocnegoBaTtenbHO N3MEHUTb COCTOSAHMS, HanpumMep, 3 BUTOB, TO HEOBXOANMO TaK e
nocrnegoBaTenbHO, UCMONHUTL 3 BUT-OpMEHTMPOBaHHbIE KoMaHabl BCF/BSF
Hanpumep, BbiBOA HyN4, Ha BbiBog RB4 (M3BUHSKOCH 3a TaBTONOMM0), 6yaeT BbIrMsaeTb Tak:
bcf PortB,4 (yctaHoBWTb, Ha BbIxoAe 3allernku BoiBoga RB4, HyneBon ypoBEHb).
C yyeTom TOro, 4uto RB4 paboTtaeTt "Ha BbIxo4", 9T0 COOTBETCTBYET (POPMMPOBAHUIO, HA BbIBOLE
RB4, HyneBoro ypoBHs.
Bbieod 6alima ¢ nomouwbro komaHObI MOVWE.
[ns BbiBOga 6anta ucnonbayetcsa 6antT-opmeHTMpoBaHHasa komanga MOVWEF.
MpenBapuTenbHO, BCE BbIBOAbLI MOPTa AOSMKHbI ObITb HACTPOEHbI Ha paboTy "Ha BbIXo4'".
CHavana, 6anT (41cno) gomkeH ObiTb ckonupoBaH B pernctp W mn3 kakoro-Hmbyap perucrpa
obLero HasHayeHus unu aToT 6anT (YMCNO) SOMMKEH ObITb KOHCTAHTOW, 3anucaHHon B pernctp W ¢
nomMoLLblo komaHabl MOVLW.
Hanpumep: movwf PortB .
"Paclwmndgposka’”; ycTaHOBKa Ha BbIXxo4ax BCex 3allenok nopta B ypoBHen, npensaputesisHO
3anucaHHbix B pernctp W (npu paboTte "Ha BbIXo4", BbIXOA4b! 3aLLESIOK NOAKITHYEHDI K BbIBOAAM
nopra).
Ewe npole: BbiBOA cogepxumoro peructpa W B nopt B.
Ecnu B pernctp W 6bina 3anucaHa KOHCTaHTa, To oHa u 6yaeT BbiBegeHa B nopT B.
To e camoe MOXHO ckasaTb M O Cryvae KonmpoBaHus, B pernctp W, cogepXXMmMoro Kakoro-To
perncrpa obuero HasHa4yeHus, Hanpumep, ¢ HassaHnem ABCD (movf ABCD,W ).
B 6onblunHcTBE cny4vaes, B permctpe ABCD "nexuT" pesynbTaT "A0nron n KponoTnmeon paboTbl”
nporpamMmsl (B AHaMUKe).

"BbicmpsbIl" 81800 epynnbl 6umoe ¢ kosiuyecmeom 60sbWUM 1, HO MEHbWUM 8-MU.
Ocoboe mecTo 3aHMMaET criyyan, korga “3a oguH npucect” (6e3 ncnonb3oBaHUs
OUT-OPMEHTUPOBAHHBIX KOMaHA), B MOPT HYXXHO BbIBECTU KONMYecTBO 6muTOB BONnee ogHOro, HO
MeHee BOCbMW.

Mpeanonoxmm:
Ha BbiBoAbl Nopta B ¢ Homepamun 0,1,2,3 Hy>KHO BbIBECTW NONyOanT.
K BblBOAam nopta B ¢ Homepamu 4,5,6,7 noakrtoYeHbl BbIXOAbl BHELLIHUX YCTPOUCTB.
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UTo HyXHO caenaTb?
Mepepn BbiIBOAOM nonybanTa, Heobxoanmo "HacTpouTb" BuTbl pernctpa TrisB cnegyowmm
obpasom: BbicTaBuTb B 6GuTax ¢ NeNe0,1,2,3 Hynun (paboTa BbiBogoB RBO,1,2,3 "Ha BbIxo4"), a B
outax c NeNe4,5,6,7, BbicTaBuTb eanHuubl (pabota BeiBogos RB4,5,6,7 "Ha Bxog'").
3710 BbIMMAOUT Tak;

bsf  Status,RPO ;  BHOGOp 1- TOo Banka ( mmm bsf Status,5)
moviw b'11110000 ;  BanMcCh KOHCTAHTH B AKKYMyJISITOP
movwf TrisB ; xommpoeanme umciua 11110000, wus W,

; B peructp IrisB

Ecnu B ganbHenwem He TpebyeTcs NpomM3BoANTb KakMX-TO onepauuin ¢ cogepXXmMbiM pernctpa
(perncTtpoB) cneunanbHOro HasHadeHus 1-ro 6aHka, To nocne komaHabl Movwf TrisB , HYXXHO
BbI6paTth 0-n 6aHk (bef Status,RPO wnu bcf Status,5 ).

Bcé. BoiBoabl nopta B "HacTpoeHbl" Tak, Kak ObIf10 YKa3aHo Bbllle, U TENEPb MOXHO "BbIBOANTD
Hapyxy" nonybanr.

Bonpoc: "C BblBOAamMun, HACTPOEHHbIMKN Ha paboTy Ha BbIXoA, BCe ICHO. Ha Hux ByaeT BbIBOAUTLCSA
nony6ant. A He NOBNUSIET N NpoLecc BbiBoAa nonybanta Ha COCTOAHUSA OCTanbHbIX 4-X BbIBOOOB,
HaCTPOEHHbIX Ha paboTy Ha Bxoa?"

OTBeT: HeT, He NoBNUsET (XOTs Ha BbiIXxO4ax 3allenok BbiBogoB RB4,5,6,7 BbICTaBATCS Kakne-To
ypoBHU. B faHHOM cnyyae, He BaXXHO Kakue) No ToW NpUYMHE, YTO BbIXOAbl 3TUX 3aLLenok
3NEKTPUYECKM OTKMNIOYEHDbI OT BbiBO40B RB4,5,6,7 (paboTa "Ha Bxoa'").

YpoBHU, NpUcyTCTBYIOLWME Ha BbiBogax RB4,5,6,7, ecnu B AanbHenwemM oHn He ByayT
nepectpamBaTbCs Ha paboTy "Ha BbIXOA4", NONHOCTLIO ONPEeAENnSATCS COCTOAHUAMN BbIXOO0B
BHELLIHUX YCTPOMCTB, MNOAKMIOYEHHbIX K HAM.

B pernctp W gomxkHa 6b1Tb 3anncaHa nmbo koHcTaHTa (moviw k , rge k - koHcTaHTa), Nubo B Hero
AOJIMKHO ObITb CKOMMPOBAHO COAEPXKMMOE perncTpa obLero HasHavyeHusl, B KOTOPOM XpaHUTCA
pesynbTaT npegwecTteytowern pabotel nporpammbel (movif ABCD,W ).

3aTtem, movwf PortB , n gpeno caenaHo.

Bonpoc: "A ecnu HyXHO, Hanpumep, BbIBECTU Tpu Buta. N He cocegHux Apyr ¢ Apyrom, a AonyCTuMm,
c NeNe1 4, 77"

OTBET: OHM BbIBOAATCH TaK Xe, Kak U B ONMUCAHHOM BbILLE CIy4ae, TONbKO HY>XHO BHECTU
KOPPEKTMBbLI B 3HAYE€HME KOHCTaHThI, 3anncbiBaeMoin B pernctp TrisB .

[nsa cnyyasa paboTbl ocTanbHbIX BbIBO4OB nopTa B "Ha Bxog'", oHa GyaeT BbirnsgeTs Tak: 01101101
CyLLecTBYIOT 1 ApyrMe pasHOBMAHOCTU BbiBOAA "HapyXy" rpynnbl 6uToB ¢ konnyectsom 60nbLLIMM
1, HO MeHbLWNUM 8-MH.

PykoBoACTBYSICb CKa3aHHbIM BbILLE, NITKOC HEMHOMO CMEKasku, MOXHO peanu3oBaTb fobyto
pa3HOBUOHOCTbL BbIBOAA.

15. Mpumep opraHusauum 3-6aNTHOro cYeTUYMKa.

KoMauns! nporpaMMsl.

moviw L ; Banmce xonHcTaHTH L

movwf SecL ; B permcTp SecL.

movlw M ; Banmce xoHcTaHTH M

movwf SecM ; B permcTp SecM.

movlw H ; Bannce xoHcTaHTH H

movwf SecH ; B permcTp SecH.

.................. ;  JpyrmMe KOMaHZH MNpPOI'PaMME

.................. ;( Moryr 6mTE, a MOTYyT M He OHTH).
PAUSE decfsz SecL,F ;

goto PAUSE Knaccuueckui

decfsz  SecM,F ; 3- x GalTHIL

goto PAUSE ; BHYMUTAROWMNA

decfsz SecH,F ,  CUeTUYMK.

goto PAUSE ;

goto ............. ; Iepexon Tyma, kyAa HYXHO unau 6e3 B3TOM KOMaHMH,

ecnu paboTa NPOUMCXOOUT HA ' JIMHEMHOM' yduacTKe

NpOTPaMMEL.

I'IpM NMOMOLLUWN TaKOro cH4eT4mKa MOoXHO obecneynTb AOCTaTOYHO AJINTESIbHbIE 3aEPXKN.

286



Mo Takomy e NPUHLMNY MOXHO "CKOHCTPYMpOBaTh" cyeTymk nobon "6anTHoCTH".
To, uTo Bbl BugnTE, 970 KNaccuyeckmin 3-6amTHbIN BbIYUTAIOLWNI CYETUKK.
3ameHuB decfsz Ha incfsz , nonyynTe CyMMMUPYIOLLUIN CHETUNK.

MpumenuB n decfsz , n incfsz , nony4nTe KOMOMHMPOBAHHbLIN CHETUMK.

HoMuHarnbl KOHCTaHT 3aBUCAT M OT KOHCTPYKUUKN cHeTYMKa (B TOM YMCIe U C y4eTOM "Bpe3ok™), n oT
BENNYUHbI TpeByeMon 3aaepXKu.

" Camoy4yumerb no npozpammuposaHutro PIC koHmposnnepoe Onsi Ha4uHarowux"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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