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MpunoxeHne Nel

Kak n3rotoBuTb nporpammatop PonyProg u paboTtatb C HUM

Ansa HaunHarowmx, nporpammatop PonyProg , Ha Mo B3rnsag, Hanbonee npegnovTuTeNeH.

OH nopaepXnuBaeTAOCTaTOMHO BOMbLLOE KONMMYECTBO TUMNOB MUKPOKOHTPOSIIIEPOB Y MUKPOCXEM
namATy NocrefoBaTenbHOro Tuna u HagexeH B pabore.

Ero annapaTtHas YacTb NpocTa B U3roTOBMEHUN, COCTOUT U3 AeLUEBbIX, JOCTYMHbIX BCEM,
paguogeTtanemn, U1 OHa COBMeCTMMa C nporpaMmmon, obcnyxusatowen nporpammatop IcProgl05 .
KoHeuHo Xe, cyllecTByeT U Macca Apyrmx NnporpaMmaTopoB, HO 3TO yxXe "AanbHenwee passutue
Tembl".

Pycckas Bepcus nporpammbl PonyProg BkntoyaeT B cebsi 3 apxmBHbIX dhanna:

- apxus ponyprogV205a.zip

- apxus PonyProg2000-Russian.zip

- apxus Pony.zip

OHM HaxopATcA B nanke PonyProg , KoTopasa BnoXeHa B nanky /Ipoz2paMmebi.

| YcTaHOBKa pyccKoi Bepcuu nporpammbl PonyProg

Cospante B nanke Program Files gucka C (unu B niobom yaobHom ansa Bac mecte) nanky
PonyProg wu pasapxusunpynte B Hee apxusbl ponyprogV205a.zip n Pony.zip .

Pycudpumkatop PonyProg2000-Ruussian.zip noka pasapXxvMBupoBaTb HE HYXHO.

Mocne atoro B nanke PonyProg Bbl yBnaUTE yCTaHOBOYHLIN (hann nporpamMmel: setup.exe m

10 dhanrnos ¢ paclumpeHuem .gif .

CHayvana Heo6xoQUMO YCTaHOBUTb aHIMIUIACKY0 BEPCUIO MPOrpamMMbl.

LLiénkHnTe no dhanny setup.exe .

"3anyctuTca" cTaHgapTHaa npoueaypa yCTaHOBKM Mporpammbl.

B xoge atou npoueaypsbl, cornawlanteck ¢ Tem, Yto Bam 6ygeTt npeanaratbcs.

Koraga Bam 6yget npeanoxeHo BbiIbpaTb MECTO "ANCNOKauMn' NPorpaMmebl, yKaXXuTe narnky
PonyProg , 0 KOTOpPOI roBOPUIOCH BbILLIE.

Korga yctaHoBKa aHrMACKON BEPCUM MPOrpaMMbl 3aKOHYMTCS, B CIUCKE NporpaMm, NosiBUTCH
cTpoka PonyProg .

[anee, HYXHO NponsBecTn pycudmkaumio.

[nga atoro, Heob6xoaMmo pasapxusmpoBaTtb apxuB PonyProg2000-Russian.zip B nanke PonyProg .
B npouecce pasapxmBaLmm, NOSBAUTCA OKHO C BOMPOCOM, HYXXHO N1 3aMeHuUTb dhann PonyProg.exe
aHrMMNCKOM BEpCUMN NporpaMmmbl, Ha dhans pycckon Bepcum nporpaMmmbl?

Kmute Ha da.

Ha atom, npoueaypa yCTaHOBKM PYCCKOM Bepcum nporpaMmmel PonyProg 6ygeTt 3akoH4YeHa 1 ¢ Hen
MOXHO paboTartb.

Mocne 3Toro, ykasaHHble Bbille apx1Bbl, MOXHO nNnbo BoobLie yaanute, NMbo He yaanaTe (ecnu
npeanonaraeTcsa UX NCNOMb30BaTh B AanbHENLLEM).

| M3rotoBneHne annapaTHoM YacTu nporpammaropa PonyProg

"MaTepuHcKasa", npuHUMnManbLHasa cxema nporpammaropa si-prog-v2_2.pdf npunaraercsa:

nanka lipozpammbl - nanka PonyProg .

MporpammaTop cocTonT M3 6a30BOro MOAYNA Y CMEHHbLIX MOAYNEN.

basoBbI MOAYSb UMEET BHELLHUW Pa3beM, K KOTOPOMY, B 3aBUCMMOCTW OT TUna

MUKPOKOHTPONIIEpa Unn MUKPOCXEMbI MaMATN, NOAKNIOYAETCA TOT UNU UHOW CMEHHbLIV MOy b.
BasoBbI moaynb

Hangute Ha npyHUMNmManbHOM CxeMe Cxemy ¢ Hagnucbio Base board .

970 1 ecTb 6Ga30BbIN MOLYIb.

MoxHo cobpaTb 1 ero, HO s Mory nopekomeHgoBaTb Bam cobpatb TO e camoe, HO Ha

OTeYeCTBEHHbIX paauogetansax (IMYHO 4, Tak U caenan).

XnonoT ropasgo MeHbLUe, 1 paboTaeT OH HAYEM HE XyXKe YeM "WTaTHbIN", 6a30BbI MOAY b.

To, oT vyero 4 "oTTankuesanca”, BbIrNAaUT Tak:
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Ha pesnctopax R4,R5,R6 n ctabunutpoHax VD3,VD6,VD7, cobpaHbl Tpy 0OUHAKOBbIX
npeobpasBaTens ypoBHen (MpoCcTeNLME napaMeTpmyeckme ctabunmsaTopbl), KOTopble
OrpaHvYnBalOT aMmnNInTyay MMNynbCoB, nocTynatowmx ¢ COM nopTta komnbtoTepa, Ao 6e3onacHoro,
ansa NWKa, yposHS.

Tak kak NMVKn 3anuTbiBatoTCA HanpskeHnem 5V, To ypoBeHb OrpaHuyeHuns JOIMKeH ObITb He Bbllle
3TOro 3Ha4eHus.

MoaTomy, B kayecTBe ctabunutpoHos VD3,VD6,VD7, HeobxogumMo Ncnonb3oBaTh CTabUNMUTPOHBDI
KC147A c HanpsxeHueMm ctabunusauum 4,7V (unu B kpanHem crniyqae, KC139A).

EcTtecTtBEHHO, 4TO U "3abyropHble"” CTabUINTPOHBLI TOXE MOXKHO UCMOMb30BaTh.

Ha anopax VD1,VD2,VD5 u koHgeHcaTtope C1, cobpaHOo yCTPONCTBO yrpaBneHns COCTaBHbIM
TPaH3UCTOPHbLIM KINOYEM (TpaH3ucTopbl VT1 n VT2).

Ecnu Ha aHogax VD1,VD2,VD5 ogHoBpeMeHHO ByaeT NpucyTcTBOBaTb HYNEBOM YPOBEHb
(Hanpumep, ecnu cucTeMHbIN 60K KOMMNbOTEpPa BbiKoYeH nnn COM nopT He NOAKMOYEH), TO
COCTaBHOW TPAH3UCTOPHbIV K4 3aKpbIBAETCH, U HanpskeHue nutaHusa 5V, Ha nporpaMmMmnpyemMyto
MUKPOCXeMY, He noJaeTcs.

Ha TpaH3ncTtope VT3 cobpaH knio4eBon kackag, ynpaBrneHust CMEHHbIMU MOOYNSIMU.

Ha mukpocxeme DAL cobpaH cTaHgapTHbIM cTabunumaaTop HanpshkeHus 5V.

K pasbemy XT1, OT BHELLIHEro UCTOYHUKA NUTaHUS, NOOBOAUTCS NOCTOAHHOE HanpshkeHue 12V.
Yno6Hee Bcero (NU4YHO S, caenarn Tak), UMeTb BHYTPEHHUIN, CETEBOW UCTOYHUK NUTAHUS, KOTOPbIV
CMOHTMPOBaH B Kopnyce 6a3oBoro 6roka.

PekomeHayo NOBLICUTL BENMYNHY BbIXOAHOIO HaNpsiXeHnst ceTeBoro 6rnoka nutaxusa ¢ 12V

0o 14,0 ... 14,5V (MoTnBauus — CM. HUXe).

Mpu nomoLm pasbema XT2, 6a30BbIv Moayrnb coeanHaeTcss ¢ COM nopTtoM KomnbroTepa.

To ecTb, B npouecce paboTbl C MUKPOKOHTPOMNEPOM UMM C MUKPOCXEMOWN NMaMATU, HA KOHTaKTax
3TOro pa3bema NMpUCYTCTBYIOT CUrHanbl ynpasneHnsa (KOHTakTbl 6 unu 7), BoipabaTbiBaemMble



KOMNbIOTEPOM (C NOMOLLLI0 NporpamMmMbl PonyProg ), a Takke CUHXpOUMMYNbChl U 3anucbiBaeMble

UIn CYUTbIBaeMble UMMYMNbCHbIE NOCNefoBaTeNbHOCTU (KOHTaKThI 3 U 4).

O6mMeH gaHHbIMU MeXAy KOMNbIOTEPOM U1 "nepudepment” ocyLLLeCTBNAETCS MO LWNHE AaHHbIX

nocrnegoBaTensHOro Tuna.

MmeHHOo noatoMmy PonyProg OTHOCUTCS K NporpammMaTopoM rnocriefoBaTeribHoro tmna.

Mpn nomoLum pasbema XT3, kK 6a30BOMY MOAYINIO NOAKMYAETCHA TOT UNN UHOW CMEHHbIN MOOYMb.

HAns obecneyeHuss coomeemcmeusi NPUHYUNuUaabHOU cxeMbl ome4yecmeeHHOU eepcuu

6a308020 MOOyis1 u NpPUHYUNuUanbHOU cxeMbl " PpoOHO20", 6a308020 MOAYJisi (NO

NOAKMIOYEHMIO Lienen K pasbemy CMeHHbIX MOAYNeWN), 8 MPUHYyUnuasibHoOU cxeme

omey4yecmeeHHol eepcuu 6a308020 MOAyYJisi, HYXKHO " nepebpocumsb KoprnycHou" rnpoeod ¢

8-20 koHmMakma pasbema XT3 Ha 10-U KOHMakm 3moao ke padbema (U NOMeHATb MecTamMu

cTtonbubl ¢ Ha3BaHuAMN KoHTakT 1 Lienb).

TpaH3ucmop VT3 omevyecmeeHHOU eepcuu 6azoeo20 mModys 3adeticmayemcs npu pabome

¢ m/koHmponnepamu ATI0Sxx , a npu pabome ¢ m/koHmponnepamu PIC16Fxx, He

3adelicmeyemcsi.

IMo amoli npu4uHe, 2-ii KOHMaKkm pasbema J8 cMeHHo20 modyJisi [IMKoe, eHympu amoz2o

CMEHHO020 MOOYIJIsl, HU K YeMy He nookto4eH ('Bucut").

MpuHUMNManbHyO0 cxemy 6a30BOro Moayssi MOXXHO U HY>KHO YNPOCTUTb, MCKITIOYMB U3 HETO

coctaBHom kntod VT1,VT2,R2,R3,R8 n ycTponcTBO ynpasneHuns M, cobpaHHoe Ha guopax

VD1,vD2,VD5 n koHaeHcaTope C1.

Kakoro-to 60nbLIoro, NpakTM4eckoro CMbICra, oT BBeAeHUs1 pa3paboTynkamu, B NpUHLMNNANbHYO

cxemy 6a30BOro Moayns, NepevmcrnieHHbIX Bbllle YCTPOWUCTB, MUYHO S, HE BUXY.

Ecnu B npouecce paboTbl nporpammaTopa

- nporpammupyemas m/cxema bygeT 3anuTbiBaTbCA NOCTOSIHHO,

- BygeT 3anuTbIBaTbCH NPU BbIKNIOYEHHOM CUCTEMHOM Broke KoMMbloTepa,

- BygeT 3anuTbIBaTbCA NPU OTCYTCTBUM INEKTPUYECKOrO CoeAuHEeHns mexay 6a3oBbiM Moaynem
n COM nopTtom,

TO HMYEro CTpaLlHOro He nponsonaeT.

Hanuune ctabnnntpoHOB 1 HU3KOE BXOOHOE COMPOTMBIIEHNE KItoya, COBpaHHOro Ha TpaH3ncTope

VT3, NpakTU4eckn NOMHOCTLIO UCKNIOYAET (KPOME COBCEM YX SKCTPaopAMHAPHBIX Cly4aes) BbIXOS

MUKPOCXeMbI U3 CTPos (B pesynbTaTe NpeBbilleHNs npeaensHO A0NYCTUMbIX 3Ha4YEHUIA BXOOHbIX

YPOBHEN).

Ecnun Bo3HMKHET HEOBXOAMMOCTb B CHATUM C HEe MUTAaLLEro HanpsXxeHms 5V, TO HYXXHO NPOCTO

BbIKIIOYNTb CETEBOMN BIIOK NUTAHUS.

B cBoem nporpammarope, 9 caenan UMeHHO Tak, N HAKaKMX OCNOXHEHWI 3TO He BbI3Barno (NeT nsatb

C HUM paboTato), a KOHCTPYKLUMNSA 6a30BOro Mogyns CyLeCTBEHHO yNpoCcTuniach.

lMoaTomy pekoMeHay UCKAYNTL, N3 NpuHUMnnanbHom cxemsl, VT1,VT2,VD1,VvD2,VD5,C1, a

MeXxay ToYKamu NoSKIMIYEeHNa KonnekTopa n aMntTepa ygarneHHoro TpaHaucrtopa VT1, noctaBuTb

nepembIyKy.

Mocne aToro, npuHuMnuanbHas cxema 6a3oBOro Moayns CTaHeT HaCTOMbKO MPOCTON, YTO ee

CMOXeT cobpaTb Aaxe HaunHaoWwmn pagnontobutens, Npuyem, B 3TOM criyvae, BOBCE He

obsa3aTenbHO U3rotTaBnNMBaTh NeYaTHyto nnary.

BasoBbIi MOAYIb, C HABECHLIM MOHTaXoM, ByaeT paboTaTb He xyxe.

CeTeBoW 6N0K NMTaHWs = NPOCTENLUNIA: CUINOBON TpaHcopMaTop 1 ANOAHbLINA MOCT.

A ncnonbsosan KLU407 (13-3a ero manbix pasmepoB), HO NO4OWAYT U Apyrne manorabapuTtHble,

AnogHble MOCTbI.

Ecnu aTtoro noa pykon HeT, TO MOXXHO cobpaTb ero Ha gnoaax.

Tak kak ncnonb3yeTcs ceTeBon GIOK MUTAHUS, B KOTOPOM NyfibCaLUn He CriaXmnsaroTcs,

HeobxoauMO YBENUYUTL EMKOCTU KoHAeHcaTopoB C2 1 C3.

B cBoem 6a3zoBom moayne, s yctaHosun C2 - 500Mkd/25v n C3 - 1000mkdp/16v (c 3anacom).

Takve HoOMUHanbl EMKOCTEN Bbille TOro, YTo TpebyeTca Ana HopmanbHon paboThl Nporpammaropa,

HO BO-NepBbIX, "Kally MacsioM He UCNOPTULLL", @ BO-BTOPbIX, TAKNE 3HAYEHNS eMKOCTEN

obecneunBaloT 3aWKUTY OT KPATKOBPEMEHHbBIX, PE3KMX KonebaHum HanpskeHus B cetn 220V, 4to

HeManoBaxHO.

MOXHO McxoanTb U3 NpuHUMNa "Jyem Gonblue, TeM ny4ie", ¢ y4eToM obecneyeHnsi npuemnemblx

rabapuToB 1 MaTepuarnbHbIX 3aTpar.

Cwunoowu TpaHcopmaTop - manorabapuTHblv (HanpumMep, OT CeTEBOro aganTtepa).

Ha Bxoge ctabunusatopa DAL, oH gormkeH obecneunBatb NOCTOsIHHOE HanpsikeHue 14,0 ... 14,5V
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(moxxHo fo 15,0V), a He 12V, kak 9TO yKa3aHO B CXeMe.
O6bsicHeHne aTOMy criegytoLee.
B cmeHHOM Moayne, ¢ NOMOLLbIO KOTOPOro OcyLecTBngeTca nporpammumposaHue PIC
KOHTPONEPOB, UCMOMb3yeTca NapaMeTpudeckmn ctabunuaartop Ha 12,5 - 13,0V.
[ns ero HopmanbHoM paboTkl, TpebyeTca HanpsXkeHne Bbiwe Yem 12,5 - 13,0V.
Tawke HYXXHO yyecTb TOo, 4To Ans m/cxembl KP142EHS5A (142EH5A), npeaensHO JonycTumoe,
BXO4HOE HanpshkeHue = 15V.
C yyeToM 3TOro, Ha BXo4 napaMeTpu4eckoro ctabunusaropa u Ha Bxoa ctabunmnsatopa DAL,
HY)XHO NofaBaTbh HanpsXkeHne senuumHon 14,0 ... 14 5V.
Mwukpocxema DAL moxeT paboTtaTtb 6e3 pagmaTtopa, HO NpU UCMONb30BaHUN METANSINYECKOro
kopnyca 6a3oBoro moayns, 4to 9 Bam pekomeHayto (He ctouT npeHebperaTb 3KpaHUPOBKOWN), ee
MOXXHO MeXaHU4eCKmn 3akpenuTb B Ntobom ygobHoM mecTe kopnyca.
Pasbem XT3 3akpennsieTcsa Ha kopnyce 6a3o0BOro moayns takum obpasom, 4Tobbl 66110 YyA06HO
BCTaBNATb B HEr0 CMEHHbIE MOOYNU.
MecTo ycTaHOBKM ceTeBOro Tymbrepa BkoYeHns broka nutaHus, MHAMKaTOPHOro ceeToanoaa
VD4 v BbiBOAA U3 MOAYIIS CETEBOrO LWHYpa - Ha Balue ycMmoTpeHue.
PekomeHgyto Takke yopaTtb pasbem XT2 1 pacnaatb NpoBoAa COeANHUTENBHOro kabena (Mexay
6a3oBbiM Moagynem n1 COM nopTom KOMnbiOTepa) Ha nnate 6a3oBoro Moayns, 3adnKCUpoBaB 3TOT
kabernb XoMyTUKOM (pa3beMHbIE CoegMHEHUS], 6e3 KOTOPbIX MOXHO OOOMTUCH, HE XKenaTerbHbI).
OnuHa aTtoro kabensa He gomkHa npeBbiwaTtb 50 CM. (4eM MeHbLUe, TEM fyyLlle).
YKenatenbHo, 4To6bl OH 6bIN 3KPAHMPOBAHHBIM.
Ha gpyrom koHue kabens, pacnanBaeTcsd CTaH4APTHbIN, 9-LUTbIPbKOBbLIN KOMMbIOTEPHbIN
COM pasbem ("nana”).
B panbHenwem, coeguHnTenbHbIn kabenb ByaeT noakntoyaTbes kK ceobogHomy COM nopry.
CyLiecTBYIOT TakKe cxembl nogknioveHnst 6aszosoro moaynst k LPT nopTy.
Ha nepBbix nopax, ¢ LPT nopTom coBeTYyIO "He CBA3bIBaTLCA", @ MICNOMb30BaTh NPOCTON, AeLUeBbIn
N NPOBEPEHHbIN B paboTe BapuaHT, KOTOPLIN NpeanaraeTcs.
B panbHerwem, ecrnv BO3HMKHET Takast He0b6XxoaMMOCTb, MOXHO ByaeT nepenTn Ha paboty ¢ LPT
NopPTOM.

CMeHHbIN Moaynb ans pabotbl ¢ PIC KoHTponnepamu
B kapTuHke hanina si-prog-v2_2.pdf , B npaBoOM HWKHEM Yriy, HANOUTE NPUHLMUNNAIBHYH CXEMY C
Ha3BaHnem PIC adapter .
OTO 1 €CTb CMEHHbIV MOAYIb.
YBenuubTe ero nynon "AkpobaTa” Tak, YTo6bl 6binv BUOHbI BCE AEeTaNN CXEMbI.
U9,U18,Ul17 cooTBeTCcTBEHHO: 18,28,8 - BbIBOAHLIE NaHeNbKM Ang Mukpocxem Tuna DIP (camble
pacnpocTpaHeHHbIE).
Ha TpaHsucTopax Q2 n Q5 cobpaH TpaH3UCTOPHbIN KoY.
Ecnu Ha 3-m BbIBOAE paszbema J8 npucytcTeyeT 1, To TpaH3nctop Q5 OTKpbIBaEeTCA U HanpsbkeHne
14,0 ... 14,5V, c 7-ro BbiBoAa pasbeMa J8, nogaeTtcs Ha Bxoq ctabunusaTopa, a ecnm 0, TO He
nogaetcs.
Crabunusatop npoctenwmin. CobpaH oH Ha cTabunutpoHe Z4 n pesuctope R10.
C ero BbIxoaa, HanpsixxeHne (okono 13V) noctynaeT (Mnv He NocTynaeT) Ha 4-i BbIBOA NaHEeNbKM
uo.
[nsa noBbIWEHNsT YCTOMYMBOCTM PaboThbl KITtoYa, K ero BbIXo4y NOAKMIOYEHA aKTUBHO - EMKOCTHas
Harpyska R19,C13.
Pesnctop R12 orpaHnymBaeT 6a30BbIN TOK TpaH3ucTopa Q2.
Pesuctopbl R13 n R14 obpasytoT genutenb HanpsbKeHWs!, a HanpshkeHue, "nagarowee” Ha
pesucTope R14, ynpasngaeTt TpaH3ucTtopom Q5.
OTWn XXe pe3ncTopbl ABNAOTCS CyMMapHOW, KONMMEKTOPHOM Harpy3kon TpaHsmctopa Q2.
Pesnctop R13, kpome aToOro, eLle n orpaHmymBaeT, Ao 6e3onacHoro ypoBHsi, 6a3oBbIn TOK
TpaH3uctopa Q5.
Ha TpaH3ncTtope Q3 Takke cobpaH Knto4, ynpaBnsembli CUrHanoM, NocTynawLwwmm ¢ 5-ro BeiBoga
pasbema J8.
Ha cxeme Bbl Takke yBugute 6atapeto 9V n nepekntoyatens JP1.
Mo 3ambicny paspaboTumka, OHM HeOBX0aUMbI AN TOro YTOObl OPraHM30BaTh PEXNM "bGaTtapenHon"”
3annTKM Knioya Ha TpaH3nctopax Q2 u Q5.
£ He cnyyYanHO NOCTaBWN KaBblYKM B cnose "6aTapenHon', Tak Kak, B 9TOM cny4ae (BbiBoabl 1 1 2
nepekntovatensa JP1 3amkHyTbl), Ha BXO4 KNtoda nogaeTcs cymmapHoe HanpsbkeHne 14V (5+9=14).
B aTom cny4dae, HopmanbHasa paboTa napameTpuyeckoro ctabunusaropa byget obecneveHa.
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Ho aTto "cpaboTaet" Torga, korga B Hanuyuum 6yget 5V, a 14,0 ... 14,5V B Hannyun He ByaeT.

BepoAaTHOCTb Takoro cobbiTnst 6nmnaka K Hyno.

Ecnu nponsonget kakasa-1o "6ska” ¢ 610KoM nNUTaHus, To "BblpydaTCca” 06a aTuX HanpsKeHus u

nporpammarop, no-ntobomy, pabotaTb He OyaerT.

EanHcTBEHHOE pasyMHOe 06bACHEHE 3TOMY COCTOUT B TOM, YTO OT TaKOro HOBOBBEAEHUS

MOBbLICUTCS MOMEXOYCTONYMBOCTb, HO OHa 1 6e3 3TOro BMoMHe npekpacHa.

BbiBoa: GaTtapeto 1 nepekntodatenb JP1 MOXHO cmeno yopaTtb. OT 9TOro HUYEro He yXyaLnTcs.

"opasgo npoue n ygobHee cobpaTb 9TOT CMEHHbIM MOAYIb Ha OTeYEeCTBEHHbIX paauoaeTansx.

JInyHo 9, Tak n cgenan. CoBeTyto TO e camoe caenatb 1 Bam.

Moaynb Ha OTe4eCTBEHHbIX paguMoaeTansax paboTaeT HUYEM He XyXXe CBOero "poautens” u ¢ ero

cOOpKOM MeHbLLE XIOMOT.

N3MeHeHns, BHOCUMbIE B CXEMY:

- 3ameHuTb TpaHancTop Q5 ¢ BC557 Ha KT361 (c ntobon bykson. A ncnonssosan ¢ 6yksown "[1"),

- 3ameHuTb TpaHancTop Q2 n Q3 ¢ BC547 Ha KT3102 (c ntobon 6ykson. A ncnonb3osan ¢ OykBou
"A")

- B KayecTBe cTabunutpoHa Z4, ncnonb3yetca A814[ unu ntobon gpyron, ¢ HanpskeHnem
crabunusaumm 12,5 ... 13,0V. 3710 "0TBETCTBEHHLIN" pagMoanemMeHT. He noneHuTeck nogobpatb
€ro rno HanpsKeHuo ctabunmaayum.

- yBenuunTb HoMmmHarn R16 ¢ 1 kom 0o 2,2 KoM.

- UCKITOUUTb U3 NpMHUMnManbHom cxemMbl batapeto 9V n nepekntodatens JP1. [locne aTtoro, HyXXHO
NOSKMIYNTL TOYKY COeANHEHU aMUTTEpa TpaHauctopa Q5, pesnctopa R14 1 koHaeHcaTopa
C21, k 7-my BbiBOAY pa3bema J8.

- ocTanbHoe 6e3 N3MeHeHUN.

Mocne Toro, kak Nnporpamma PonyProg 6yaeT yctaHoBneHa n 6yayT n3rotosrneHbl 6a3oBbii

MOZYrb U CMEHHbIN MOAYIb, NpeAHa3HavyeHHbIM Ans padboTsbl ¢ PIC KOHTponnepaMu, ¢ HUIMU MOXHO

paboTaTb.

Tak Kak B KOHTEKCTe 3asiBIIeHHOW TeMbIl, B MO MaHbl He BXOAUT "Bbe3a"’ B MUKPOKOHTpOMNep.bI

Apyrux pypm, To Ha 9TOM N OrpaHNYyChb.

Ecnu kto-To n3 Bac paboTaeT ¢ gpyrumm TMNamm MMKPOKOHTPOSINIEPOB, TO M3rOTOBbLTE

COOTBETCTBYIOLLNE CMEHHbIE MOAYNN (CM. NPUHLUNNATIBHYIO CXEMY).

OHu ewe npolle, 4em cMeHHbIn mogynb ans MAKos.

MpuHUMNManbHas cxema 6a3oBOro Moaysns U CMEHHOro MoaynsA Ans NporpaMMUpoBaHus
PIC koHTpoOnnepos.
[lopaboTaHHbIN (B COOTBETCTBMM CO CKa3aHHbIM) BapuUaHT NPUHLMNNAanbHON cxembl 6a3oBOro
MoAyns U CMEHHOro Moayns Ans nporpammupoBaHunsa PIC KOHTponnepos, kKoTopble S
NPOOOIMKUTENBHOE BPpeMS UCMONb3yLo B CBOeW paboTe:
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MprmeyaHue: B cxeme 6a30BOro Moayns, He ykasaH KOHTPOSIbHbIN cBeTOanoL (KOHTPOSb Hann4yms
U=5v.) ¢ ero racsmm pe3ncTopom.

[nsa Toro 4Tobbl HE NeperpyxaTb MaroOMOLLHbIA CETEBON TpaHCcopMaTop, XKenaTtenbHo BolopaTb
HOMWHanN 3TOro racsawero pes3nctopa He MeHee 1 KoMm.

MprHuMnnanbHas cxema 6a30BOro Moaynsa HACTONbKO NPOCTA, YTO MOXHO O6ONTUCH HABECHbBIM
MOHTa>XOM.

Mano Toro, ecnu npegnonaraeTca pabotaTtb Tonbko ¢ PIC koHTponnepamu, To TpaHsuctop VT4 u
pe3ncTopbl R11 1 R12 MOXHO UCKNIOYUTL U3 NPUHLUNWANBHOW CXEMBI.

Hwke, Bbl HageTe HEeCKOMbKO NeYaTHbIX NnaT, U3 KOTOpPbIX MOXHO BblOpaThb TO, 4TO Bam nogxoawur.

[ByXCTOPOHHAA NeyaTHaA nnata CMeHHOro Moaynsa Ans nporpammuvpoBaHus PIC
KOHTpPONepoB

PaspaboTtaHa B P-CAD. Pa3amep nnatbl 95x50 mm. Noka3zaHa B yBeNMYEHHOM BUAE.
OTOT CMEHHbIV MOAYIb A ANUTENbHOE BPEMS UCMNOMb3yto B paboTe.
3ameyvaHnin no ero pabote y MeHst HET (Nonb3ytock ¢ 2004-ro roga).
[daxe naHenbkn He MeHsn (No cocTossHMIo Ha 2008r.).
MpuMeHeH NoBePXHOCTHbLIN MOHTaX paaunoaeTtanen n DIP-naHenek.
BeiBoabl DIP-naHenek otrmbatotca Ha 90 rpagycoB Hapyxy, U B TakOM BUAE OHU W NMPpUNavBaroTcs K
KOHTaKTHbIM NNOLLaAKaM.
DIP-naHenbku obblyHbIE (YCIOBHO, "KOMnerka wryka").
Ecnn BO3HMKHET HEOOBXOANMMOCTL B UX 3aMeHe Ha 6onee "ceexune", To Npu Takom crnocobe
MOHTaxa, 370 [ileriaeTcsi LOBOSbHO-TaKN NPocTo (Mpy NOMOLLM NE3BUSA UMK Yero-To Nofo06HOro).
OcrtanbHble paguogeTtany nognavBalTCa K KOHTAKTHbIM NoLwankam Takum xxe obpasom.
Cepble KpyX04Kku - nepexofbl C OAHON CTOPOHbI NNaTthbl Ha APYryto (3ananmBaroTcs NepemMbIvKn).
"Mama" pasbema MPH14 yctaHoBneHa B 6a30BoM Moayne, a "nana“, Ha nnate CMEHHOro Moaynsi.

lNeyaTHas cMeHHOro PlC-MOﬂ,yJ'IFI C HalltoXXeHnem BCeX CI1oeB.

Moaynb PIC

MpaBaa He obownock 6e3 KoHdy3a: koraa "Baan” aty nnaty B P-CAD, N0 HEBHMMATENbHOCTH
"TKHYN" He B Ty NaHerbKy, U N03TOMY BMECTO y3Kon naHenbku DIP28, nonyyunack wmpokas.
"N3BepHynca” Tak.

JleBblit psig BbIBOAOB pacnasin “"Kak NofoXeHo".

Bbipesan 13 crtogbl NPoKiaaky U NOMecTust ee Mexay naHesnbkon v nnaTon.

MpaBbiv psg BbIBOAOB NaHenbkn DIP28 yanuHHM U COOTBETCTBYOLWMM 06pa3om pacnas.
Bce aTo "usBopauymBaHue" pabotaeTt 4o cux nop.



PacnonoxeHune pagunoaeTtanen:
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KapTuHku cTopoH nevatHon nnatel PIC-mMoayns "Ha Bce criyqam XusHu' (ans pasnmyHbiX
TEXHOMOrMN N3roTOBMNEHUA NeYaTHbIX Nnar).
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O6paTHas cTopoHa:
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To e camoe B 3epKanbHOM OTOBpaxXeHuu:
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OpHOCTOPOHHSASA "nevaTtka” ot Muxauna JlykbsiHoBa.

CmeHHbIU mMoOlynb Ons PIC koHmposnsiepoe ¢ 0OHOCMOPOHHUM MOHMAaXOM.
Ha puc.3, KpacHbIM LBETOM MoKa3aHbl NepeMblYKu.
M3 naHenek Hy>XXHO yaanuTb Te KOHTaKTbl, KOTOPbIe He 3a0eNCTBOBaHbI.
A nmeHHo, NeNe: Dip8 - 5, Dipl8 - 6, Dip28 - 4, 7, 18.
(MoxHo yganuTb Bce, kpome paboumnx). MacwTab kapTuHok B “Bopge™ 1:1.

Puc.1. Bwuj co CTOpOHbI yCTaHOBKM AeTarnen.
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Puc.2. Bug co CTOpPOHbI JOPOXEK.
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Puc.3. PacnonoxeHve fetanen (Bug co CTOPOHbI YCTAHOBKW AeTarnen).
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OpgHomMoAaynbHaA KOHCTPYKUMsA nporpammaropa ans PIC KoHTponnepos

OcobeHHOCTLI0 3TOro NporpamMmmaTopa SBNseTcs To, YTO 6a30BbIN MOAYb U CMEHHbIN MOAY b
00beamHeHbl Ha O4HOM NeYaTHoOW nNnaTe, TpaHauctop VT4, peanctopbl R11, R12 yaaneHsl (Npu

nporpammunpoBaHun NMNKoB OHU He UCNOMb3yTCS).
Takke yaaneHbl peanctop R1 n koHgeHcatop C1.
MporpammaTop npekpacHo paboTaeTt n 6e3 Hux.

ﬂpmmeanme: 3TN Ha3BaHWUA p/,u,eTaneVl OTHOCATCA K I'IpVIHLI,I/II'IVIaJ'IbHOIZ cxeme,

M3meHeHHasq npuHUUnmnanbHaa cxemMma BbIirnaanT Tak:

I'IpVIBe,EI,eHHOVI BblLLe.
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MpumeHeHa aBoriHasa ctabunusaums (N03anMCTBOBaHO U3 KOHCTPYKUun CTaHucnaea FeTMaHCcKoro
CMm. nogpasgen aToro pasgena ¢ Has3eaHuem "[ononHutensHas nHgopmaums™).

C BHewwHero 6noka nuTaHus (C BbIxo4a ANOAHOro MOCTa) NOCTOSIHHOE HanpsbkeHue +18...258
nogaetcs Ha pasbem X2.

KoHTponb BKMOYEHMS NporpaMmmaTtopa ocyLlecTsnsgeTcda npu nomowum ceetoaunona VD5 (AN3076
unum nbon NogxoasaLLmi).

| Pa6oTta c PIC koHTponnepamu B nporpamme PonyProg

B kauecTBe npumepa, g 6yay ncnonb3osatb PIC16F84A.

Mpw BbIKNIOYEHHOM KOMMbIOTEPE, NOAKIIYNTE pa3dbeM 6a30BOro Moayns K pasbemy cBobogHOro
COM nopra.

BctaBbTe PIC16F84A B naHenbKy CMEHHOro MOAyrs, a 3aTeM BCTaBbTe CMEHHbI MOAY b B
pas3bem 6a30BOro Moayns.

Bknounte KomnbroTEP.

MogkntounTe 6a30BbIN MOAYSb K CETW.

OTtkponTte nporpammy PonyProg .

Mocne atoro, Bbl yBnguTe 3actaBsky NporpaMmbl C CUMNATUYHOM NOLIaaKOW.

Huyero ocobo MHTEpECHOro Ha 3TOW 3acTaBke HET, NO3TOMY LWénkante no OK.

Mocne aToro, Bel yBuauTe OKHO NporpamMmbl U ABa NpeaynpexaeHns o ToM, 4To npexae Yem
paboTaTb C NporpaMMou, HY>XHO NPOU3BECTH

- KannbpoBKy

- N HacTpomnky obopyaoBaHus.

MpuMunTE K CBEAEHMIO 3TN NpeaynpexaeHns n yéepute umx, wenkHys no OK.

[ns yoo6cTea, packponTe OKHO NporpamMMbl Ha BECb 9KpaH 00bIYHBIM "BuHOoBCKUMM" cnocobom.

B BepxHen, NpaBon YacTn OKHa NporpaMmbl, Ha OOHOW NMHKMK, Bbl yBMaNTE OBE CTPOKK: BbIOOpa
BMAa 1 TMNa MUKPOKOHTponrepa (UM MUKpOCXeMbl NaMAaTH).

OHM cHabXeHbl KHoMKaMK, LENKHYB NO KOTOPbLIM, B BbiNagatoLem Crmncke, MOXXHO NPOCMOTpeTh Te
BMAbI U TUMbl MUKPOKOHTPOSNEPOB (M MUKPOCXEM NaMATU), KOTOpble NogaepXusaeT nporpamma
PonyProg .

B nesom cnucke, HyHO BblbpaTb PIC 16 micro , a B npaBom cnucke, PIC16F84A.

[anee, BbinonHaeTCA npoueaypa HaCTPONKM NporpamMmel (To, 0 YeM nporpamma npegynpexaana
paHee).

B rmaBHOM MeHI0 Nporpammel, LLEMKHUTE NO KHOMKe YcmaHoeKu.

B BbinaBLwem cnucke, COCTOALLEM U3 ABYX NYHKTOB, LEeNKHUTE No NyHKTY Hacmpolika
obopydoeaHusi.

PackpoeTcs okHo Hacmpolika nnamsl npo2pamMmMamopa, B KOTOPOM €ANHCTBEHHOE YTO HYXXHO
caenatb = NMOCTaBWUTb TOYKY B KpY»XO4ke ¢ HomepoM Toro COM nopTa, K KOTOPOMY MOAKITHoYeHa
annapaTHas YyacTb nporpammaTopa.

OctanbHoe = no ymonyaxuio (U3 BbiNnagaoLwero cnmcka AormkHa 6biTb BblbpaHa CcTpoka

Si Prog API , a B cnucke Bbi6op nosispHocmu cu2Hasioe yrnpasesieHus, BCe KBaapaTuKmn OOSMKHbI
ObITb 63 rano4yek).

3aTteM wernkaeTte nNo kHonke Ipoeepka, NoCne Yero packpbiBaeTcs ManeHbkoe okowko Notice ¢
Hagnucetlo Tecm OK (Bce B nopsike).

3akponite okowwko Notice , wenkHyB no OK, n okHo Hacmpolika ninamsi npozpaMMamopa, eLle
pa3 wenkHys rno OK.

Ha aTom HacTpovika o6opynoBaHUs 3aBepLUeHa.

Ecnu B okowke Notice npucytctByeT Hagnucb Tecm Owubka, To HeobxoauMo yoeanTbCsa B TOM,
4YTO B HacTponkax Bawero komnbtoTepa, BbibpaHHbIi Bamu nopT BktoveH, cBobodeH n 6a3oBbii
MOAYIb NporpaMmMmaTtopa NoAKMoYeH UMEHHO K HEMY.

Ecnu 310 TaK, TO HY>KHO MOMEHSITb MOMAPHOCTbL CUrHANOB ynpaBreHnsa nnu Bolbpatb B
BblNagatoLLeM Crncke ApYryo CTPOKY, Kaxabli pa3 NnpoBoasa TecT, A0 NofyYyeHnss coobeHns
Tecm OK.

EcTtectBEHHO, 4TO NapameTpbl HACTPOVKK 060pPYyA0BaHNSA 3aBUCAT OT KOHKPETHOrO KOMMNbIOTEPA, HO
B nogasnstoLemM 60nblUMHCTBE Criy4yaeB, HAaCTPONKM MMEHHO Te, KOTOpble BbINK yKasaHb! BbiLLe.
[anee npon3BoaMmM KannubpoBKy.

[nsa aToro ewe pas Hy)XHO LLENKHYTb NO KHOMKE YcmaHo8KU 1 U3 BbiNnagatoLLero crnucka, Boibpatb
nyHKT Kasiubpoeka.
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Mporpamma cHa4Yana CnpocuT paspeLLeHnst Ha 3anycK KanmbpoBKM.

Haxmute Yes.

Mocne aToro, nporpamma PonyProg HaudHeT "moroBapuBaTbCs C OnepaumMoHHON CUCTEMOM O
nopsiake nx cCOBMeCTHon paboTbl”.

JInyHo 5, He Habnogan crny4daes, YTOObLI OHU He "A0roBOPUNUCH".

B pesynbTate, Yepes onpeneneHHoe BpeMsi, OTKPOeTcs okoLwko Notice ¢ Hagnucbto
Kanubpoeka 3asepuieHa.

3akpowTe ero, wenkHys rno OK.

MporpammaTtop rotos K paborte.

3anucb AaHHbIX B PIC KOHTponnep u cynTbiBaHUe AaHHbIX U3 Hero

B NMNKax nveetcs aBa BMAa 3HEProHE3aBMCMMOM NaMATU: NaMsTb NPOrpaMm U NamMATb JAHHbIX.
3anucb B HUX MOXXHO NPOUN3BOAUTH MHOTOKPaTHO.

B namATb gaHHbIX 3anncbIBalOTCA JaHHbIE, KOTOPble HEOOXOAMMO COXPaHUTbL NOCE BbIKMIOYEHNS
NUTaHUS, C Lenblo UX UCMOMb30BaHUA NOcne cneayrLero BKIOYEHUS NUTaHnS.

B Hee mMoXeT Takke 3anucbiBaTbCsa MHGopMaumsa 06 aBTope NporpamMmmbl, a TakkKe TEXHUYecKas
nHopmaums (ecnu B HeEN ocTaeTcsa AOCTaTOYHO CBOGOAHOMO MecTa, TO MHOrMe NporpaMMnCTbl Tak
W nocTynator).

O6bem ee He Benuk. [Ina PIC16F84A, oH cocTtaBnsaeT 64 banta.

O6bem namaTu nporpamMm ropasgo bonblue.

MamsaTb nporpamm PIC16F84A no3sonseT pa3amecTutb B Her A0 1024 komaHA (Makcumym).
MMeHHO B naMsaTb NporpaMm 1 3anucbiBaeTcs NporpaMmma.

Crporo rosops, B MWK 3anuckiBaeTcs Tak HasbiBaemas "npowmeka” (HEX-dawn nporpammel),
KOTOpbIV Nporpammon PonyProg nepeBoanTCsA B MalUMHHbIE KOAbI.

MpucTtynaem k pabore.

HanomwuHato, 4To Ha 3TOT MOMEHT, BbibpaH PIC16F84A, nponsseneHbl HEOOX0ANMbIE YCTaHOBKM,
nporpammMaTop NoakmntoYeH u B Hero BcTasneH PIC16F84A, B namMATb NporpaMmm 1 B NamsTb
AaHHbIX KOTOPOro Heo6xoANMO NPOU3BECTU 3aNUCh.

CHa4ana Hy>XHO OTKpbITb HEX-cpann.

B rmaBHOM MeHI0 nporpammbl PonyProg , WwenkHuTe no kHonke Pads1 n BoibepeTe 13
BblNagatoLLero cnmucka cTpoky Omkpbimb ¢halinn ¢ OaHHbLIMU VN LWENKHUTE NO NUKTOrpaMMe ¢
XXenTown, OTKPbITOW Nankow (Npy HaBeAeHUU Ha Hee CTPEerKK, NoSBNAETCH BCNIbiBatoLlasa nockaska
Omkpbimb ¢hpalisl ¢ OaHHbIMU).

lMocne aToro, packpbiBaeTCcs CTaH4apPTHOE OKHO OTKPbITUS hannos.

Mepea npocmoTpom hannos, 13 BeinagaroLwero cnucka Tumn ghatisioe (B HKHEN YacTh OKHa
OTKPbITUSA (bannoB), HY>KHO BbiGpaTb popmaT .HEX.

[lanee HyXHO OTbICKaTb TO MECTO (Ha KECTKOM AUCKE KOMMbIOTEPA UMW HA BHELLIHMX HOCUTENSAX),
roe "nexut" HEX-ann, KOTopbIN HYXKHO OTKPbITb, U LLENKHYTbL N0 HEMY, a 3aTeM, MO KHOMKe
Omkpbimsb.

OKHO OTKpbITMA (halifioB CBEPHETCS, U B OKHE Nporpammbl PonyProg , Bbl yBuguTe 10, 4TO
npegHasadeHo ans 3anucu B MNMAK.

3anucb npomnssBoauTCcAa criegyowmmMm obpasom.

Heobxoammo nnbo wenkHyTb No NMKTorpamme 3anucams ycmpolcmeo (OPUEHTUPYMUTECH NO
BCM/bIBatoLLEen noackaske), nnmbo no ctpoke 3anucamsp ecé (B KomaHdax).

[oxautecb OKOHYaHWS npouecca 3anvcu 1 NpoBepkn (Bepudmrkaunm), B KOHLE KOTOPOro BbiaaeTcs
coobueHne 06 ycnewHom 3anucu.

Ecnu BblgaeTcsa coobuieHne 06 owmnbke 3anmcu, WEenkHUTE No NMKTOrpaMme C HapMCOBaHHLIM Ha
Hel 3aMKOM, M B OTKPbIBLLEMCS OKHe BUTOB KOH(Urypauum NnoCMoTpUTE, eCTb N ranoyka B
MarieHbKOM OKOLLKe ¢ HasBaHuem CP (6uT 3awmthbl).

Ecnn oHa ycTaHOBreHa, To CHayana 3anuuTe, a NoTOM cYMTanTe yCTaHOBMEHHbIE NPOrpaMmmon
OuTbl KOHUrypaumm (MEHATb NX UM BHOCUTL Kakue-rinbo N3MEHEHUS HE HYXKHO).

MNMocne cunTbiBaHUSA y6eanTech, YTO CHUTAHO TO XXe CaMoe, YTO 3anmncaHo.

Ota npouenypa G6biBaeT Heob6xoanMMON B Cnydae yCTaHOBKM nporpammon 6uta sawutsel (nogpobHee
06 aTOM, HUXeE).

B opyrux cnyyasx (a Takmx 60MbLWNHCTBO), 3TO AenaTb He 06A3aTenbHO.

Mocne 3aToro, OKHO BUTOB KOHUIypaLIMK HYXKHO 3aKpbiThb (LWenkHyTb No OK) n noBTOpUTb
npouenypy 3anucu.

Ecnn nocne c6opkn nporpammaTopa, NOCTOSIHHO BblgatoTcs coobuieHmst 06 owmbkax 3anucu, To
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"sangute" B Hacmpolky o6opydoeaHusi (CM. Bbile), OTKpONUTe OokHO Hacmpolika nnamsi
npozpamMmamopa 1 NnonpodynTe N3MEHNTb HACTPOWKWN, KaXabl pa3 Nocrne 3TOro KOHTPONMpys
pes3ynbTaT 3anMcu 4o nonyyYyeHns coobieHnsa ob ycneLwHom 3anmcu.

Heckonbko cnoB o ctupaHum (cTpoka Cmepems B KomaHOdax nnn nMkTorpaMma ¢ HapMCcOBaHHbIM
Ha Hen NacTMKOM M BCrnbiBatoLen noackaskon Erase all the device to FF - ycTaHOBUTB BO BCEX
6antax FF).

Mepepn 3anucblo, NPOM3BOAUTL CTUPaHUE BOBCE He 0b6s3aTenbHo.

[eno B ToM, 4TO 3anNncb NPOMN3BOANTCA "MO BEPXY" CTapbIX AaHHbLIX 1 MO BCEMY 00bEMY NaMsATK.
Mo aTon npuymHe, Npu 3anuUcK "HOBLIX" AaHHbIX, "cTapble” JaHHble aBTOMaTU4EeCKN
"yHUYTOXaKoTCH".

CTnpaHue MoxeT okasaTbCs NonesHbIM B TOM criyyae, ecnu PIC koHTponnep nepegaeTcs KOMy-To,
N NPY 3TOM HYXXHO, YTOObI 3TOT "KTO-TO" HE CMOr CYMTaTh TO, YTO paHee BbINo B HEM 3anncaHo.
[nsa Toro 4Tto6bI cYMTaTb AaHHbIe N3 3HEroHe3aBncuMon NnamaTn PIC koHTponnepa, Hy>XHO B
KomaHOdax, wenkHyTb No cTpoke CYumame 8cé nnv no NUKTorpaMmme C BCMIblBatoLLEn
nogackaskon Cyumamse ycmpolicmeo v AOXAATbCA OKOHYaHMS npoLecca CHUTbIBaHUS.

Ecnu 3annck nponssoguTca ycnewHo, To B nogasngatowemM 60mnbLWMHCTBE CyyYaeB, 3TO ABNAETCS
rapaHTuen Toro, YTo MU cYnTbiBaHMe ByaeT Npon3Be4eHO YCMELLHO.

Ecnn, Bce-Taku, Bl nonyynte coobLueHne o6 owmnbke, TO NOBTOPUTE CUNTBIBAHME eLle pas.
Ecnu Bbl cnuwkom yacTto nonyyaete coobuieHnsa o6 owmnbkax YteHns (3To e OTHOCUTCS U K
3anuncu), To 3aNMUTECb IKPAHUPOBKOWM CoeanHeHM mexay 6a3oBbiM ModyneM nporpammaTopa u
COM nopTom unn caenanTe ero Kopode.

Mocne okoH4YaHWs ycneLwHoro rnpouecca cYMTbiBaHns, Bbl He JOMKHbLI 3aMeTUTb HUKaKMX
N3MeHeHU B OKHe nporpammMel PonyProg .

OTO roBOpPUT O TOM, YTO TO, YTO Nepes CYMTbIBaHNEM BbINo 3anucaHo, TO U CYUTaHO.

OCHOBHYI0 YacTb OKHa nporpaMmmel PonyProg 3aHumaeT cogepXumoe namsitu nporpamMmm.
Coaepxnmoe NaMsiTu SaHHbIX HAXOAUTCS B CaMOM HU3Y (HY>KHO caenaTb NPOKPYTKY).

O buTe 3aWUTHI.

Mocne oTkpbiTMa HEX-harna, OTKpOMTE OKHO YCTaHOBKM BUTOB KOHpMrypaumm n obpaTtute
BHMMaHWE Ha KBagpaTuk ¢ Hagnucbto CP (6uT 3awmThbl).

Ecnu oH nycTon, To BUT 3almTbl HE YCTAHOBIIEH N CHUTbIBaHME (MOCcne 3annucu) CoaepXnmoro
MKa Bo3MOXHO (CM. BbiLwe).

Ecnu B Hem cTouT ranoyka, To 6UT 3aLWnTbl YCTaHOBMNEH NPOrpamMmMon.

B aTtom cny4yae, Bo nsbexanue "Bbigayuun” nporpammon PonyProg coobLieHnin 06 owmnbkax sanucu,
nepea 3anucbto, NPousBeauTe 3anucb-4TeHne GUToOB KOHUIypaLnn.

Ecnu 6uT 3awmThl ycTaHOBMEH NPOrpaMmon (B 3TOM Criy4ae, ero MOXHO CHATb TOSbKO B
nporpamme, a He B PonyProg ), cuntbiBaHMe nporpammaTopom (J1oObiM) AaHHbIX, U3
39HEeproHe3aBMCMMON NamMATN MUKPOKOHTPOMNIEpa, He NPeACTaBnsaeTca BO3MOXHbIM (CYMTaOTCA
Hynn).

Ha paboTe nporpammMbl BHYTPU MUKPOKOHTPOSSepa, 3TO HUKaK He OTpasnuTCs.

Ecnn y Bac ectb nporpamma (HEX-cbaiin), B KoTopon 6UT 3almTbl HE YCTaHOBMNEH, U BaM Hy>KHO
caenartb Tak, YToObl He AONYCTUTL TUpaxnpoBaHue "npowwmnskn” (HEX-canna) kem-1o apyrum, 1o
Bbl moxeTe, nepeq 3anucbto nporpammel B MUK, B nporpamme PonyProg , ycTaHOBUTbL BUT
3aWunThl.

[nsa 3TOro, HYXXHO OTKPbITb OKHO BUTOB KOHUrypaLmMmM 1 NOCTaBUTL ranoyky B kBagpatuke CP.
Mocne aTtoro, Heo6xo4MMO NPOMN3BECTU 3anuUCb BUTOB KOHMUrypaLumm, a 3aTemM, UX KOHTPOSbHOE
yTeHue.

[anee - npouenypa 3anucu (CM. BblLe).

Mocne ee 3aBepLueHust, Ans TOro YTobbl y6eanTbea B TOM, YTO CHUTBLIBAKOTCS TOMBKO HYNN, HY>KHO
NPOU3BECTUN CYUTbIBAHME.

Ecnn B ganbHenweM KTo-To nonbiTaeTcsa CHATbL OuT 3awmThl, To MK HeobpaTnmo 3abnokmpyeT
NCNOMIHEHME NporpaMmbl (YCTPOMCTBO NepecTaHeT paboTaTb M CYMTATb YTO-TO TONKOBOE BCE-PaBHO
He ygacTces).

Mo aTon npuymHe, GUT 3aLMThI, 3anncaHHbIN B Npouecce "npownskn” NMWKa, cHumaTtb
6ecCMbICNEHHO.
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[JononHuTernbHbIe BO3MOXHOCTU nporpammel PonyProg

OcCHOBHas 13 HUX - BO3MOXXHOCTb pefakTupoaHusa HEX-canna.

Takum pegakTMpoBaHUEM MMeEET CMbICN 3aHUMaTbCA B TOM Cryyae, ecriv TOYHO U3BECTHO, YTO
WMEHHO 1 KaK UMEHHO HYXXHO pefakTnpoBaTthb.

HanobHOCTM B 3TOM MOYTH HeT.

EcTb oamH cnyyan, koraa Takast HaQgOBHOCTb MOXET BO3HUKHY Tb.

06 atom bygeT pacckasaHo nosgHee.

HauunHatowmm, s1 He coBeTyto "3abuBaTtb 3TUM ronosy".

Mocne oTkpbITMA Ntoboro HEX-harna, B npaBow Yactn okHa nporpammbl PonyProg , Bel yBugnte
pe3ynbTaT paboTbl NPOCTEHBLKOW MNPOrpaMmmbl - PAaCKOANPOBLLNKA, KOTOPLIN NEepeBOANT YMCIOBbIE
3Ha4eHus 6anToB B CTaHAAPTHbIE CUMBOSbI.

B paHHon Bepcumn PonyProg , nporpamma otobpaxkaeT TONMbKO aHIIMNCKY0 packnaaky (Ha mecTe
CMMBOJIOB pycCKoro andasuta 6ygyT npoyepkm).

[axxe ecnu 6b1 oHa oTobBparkana n pycckyto packnagky, To NPakTUYECKNin CMbICI Takown
pacKkoANPOBKM OOCTATOYHO "TyMaHeH", Tak Kak UcrnosiHaemMas Yactb nporpamMmmbl HA Ha OOWH A3bIK
Hapo4oB Mypa He NepeBOAUTCS.

YTO-TO YnTaeMoe 1 OCMbICIIEHHOE MOXET ObITb TONMLKO B TOM Crly4yae, eCrin 9TO YNTaeMOe U
OCMbICIEHHOE "3an0XeHO" B TEKCT NporpaMmMbl MPOrpaMmMmMcToM (Hanpumep, hamunus astopa
nporpamMmmeil).

EcTb eLye HeCKONbKO "apXUTEKTYPHbIX N3NuwwecTB", 6€3 KOTOPbIX BNOSIHE MOXXHO OBONTUCD.

KoMy MHTepecHO 1 eCcTb BpemMs > MnoLlenkanTe.

[MprmevaHve: npvBedeHHas Bblle MHOPMaLUNA, KOHEYHO Xe, He ABNAeTCA AeTanbHOW.

A n He cTaBun nepen cobown Takyro 3agady.

OHa paccuutaHa Ha Tex u3 Bac, KoTopbIM HYyXHO, 0cO60 He BAaBasiCb B TOHKOCTU
nporpaMmMmmpoBaHusi, NpocTto "npowmnte” MUK unm cumtaTtb 13 HEro AaHHbIE, a TaKKe U Ha TEX, KTO
TOMNbKO HA4YMHAET cepbesHbIn "Bbe3a” B NporpaMMmnpoBaHue.

Hapetocb Ha TO, 4TO KONUMYECTBO NocnegHux GyaeT BHyLWaTb ONTUMMU3M.

DononHutenbHaa nHgopmauua

NHudbopmauusa ot Ctanncnaea NetmaHckoro 3 r. Camapa
(cTaTbsi aBTOpA).

PonyProg-RUS

[MporpammaTop He MMeEeT Kakmnx-NMbo opurnHarnbHbIX peLleHnid 1 Marno Yem oTnnyaeTcs oT
KIiaccuyeckoro BapuaHTta nporpammaropa PonyProg .

MpocTo ogHaxabl A pelumnn cam cobpaTtb Cxemy nporpaMmmaropa v «nononatue» VIHTepHeT,
npuvwen K BbIBOAY, YTO ANA AoMalLHeNn cOOopKn, a Takke MO BO3MOXHOCTSIM paboTbl C pa3HbIMU
koHTponnepamun (PonyProg nopgaepxuBaeTt BecbMa 60MnbLIOE KONMMYECTBO KOHTPONNEPOB), CaMbIM
onTUManbHbIM ABASETCS UMeHHO PonyProg .

OueHb BaXkHYH porib NpU 3TOM ChIrparno To, 4To Heobxoammoe nporpaMmmHoe obecnedeHue, a
TaKke pyKoBOACTBO MO UCNOSb30BaHMIO, Nerko AoCTynHbl Ha canTe EBreHna KopabenbHukosa.

3a 310 oTAenbLHOEe cnacmubo emy 1 BCeM TeM, KTO HAaCTOMbKO CUIEH MO XU3HU, YTO MOXET
noaennTbecsa ¢ ApYrumu.

HemHoro nepepaboTaB cxemy C y4eTOM pekoMeHAauMi pasnnuyHbIX aBTOPOB, S NPULLIEN K 3TOMY
BapuaHTy, KOTOPbLIA 1 Npeariarat BCEM TEM, KTO, BO3MOXHO, [eraeT nepsble Wwaru B HarnpasneHnm
OCBOEHWSI MUKPOKOHTPOSNEPOB.

[MporpammaTop O4eHb HENPUXOTAMB B MiaHe KOMMNOHEHTOB — PE3NUCTOPOB U TPAH3UCTOPOB.

Ero cmoxeT cobpaTtb Jaxe LWIKONbHUK, «40Ma Ha KOSTEHKe».

N ecnu 6yayT ncnonb3oBaHbl UCNpaBHble AeTanu, To Bce y Bac 3apabotaeT “c non-obopoTa”.
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Cxema cocTouT 13 ABYX YCIOBHbIX YacTeun, NeBOM 1 NpaBoun.

JleBas yacTb 310 6a30BbIV OM0K, NpaBas 3TO MOAYIb, NPeAHa3HaYeHHbIM ANS NPOrpaMMUpoBaHusA
PIC-koHTpONnepoB. YCNoBHaAsA NMHUA pasgena npoxoauT no LeHTpanbHOMY pasbemy «K.
MpaBas YacTb NogknNtoYaeTcs K NeBon YacTu NepemMbldkaMu - CTaH4APTHbIMU KOMMbIOTEPHBIMU
axemnepamu, ycTaHaBnmBaeMbiMn Ha pasbem «K».

MonobHoe pasgeneHne BbI3BaHO TEM, YTO €CNn Y BaC BO3HUKHET HEOOXOANMMOCTb paboTbl C
APYrMMU KOHTponepamu, TO, CHSB BCE MepeMblYKM, MOXHO MOAKIYNTL K 6a30BoMYy GroKy Apyron
mMoaynb.

Ecnu Bac He nHTepecyloT gpyrue KOHTPONepbl, TO pa3beM MOXHO BoobLLe He YyCTaHaBNMBaTb.
Cama no cebe cxema 4pesBbIiHaHO NPOCTa, 1 B CUITY TOrO, YTO BCE TPAH3UCTOPLI paboTaloT B
KINHOYEBBLIX peXnMax, HMKakon ocobom HacTponkn He TpebyeTcs.

EQoMHCTBEHHO Ha YTO Heobxoammo obpaTtuTb BHUMaHue, ATO BAXKHO, Tak 3To Ha BXO4HOM
pasbem UL. [leno B TOM, 4YTO JIMYHO Y MEHSA Ha nyiate NporpaMmmartopa yCTaHOBIEH 25 NMHOBLIN
pasbem (“Mmama”), N03TOMY, Ha NPMBELEHHON HMXE nnaTe, Toxe 25 nuHa.

MpocTo MHe Tak yaobHee No NpuUYnHE TOro, YTO A OTKIHOYaK CBON MOLEM, KOTOPbIN «BUCUT» Y
MeHst Ha COM2 n BMecTo Mogema NoAKnYaro nporpammarop.

Tak kak B MogeMe y MeHs pa3beM 25 nNnH, TO U, eCTECTBEHHO, B NpOrpamMmmaTope Toxe.

Kctatu, nuTaHme nporpammartopa s Tak ke 6epy oT 6rioka nuTaHusa mogema.

Ha cxeme nokasaH cnocob nogknioveHns K ctaHgapTHOMY 9 MMHOBOMY pasbeMy.

To ecTb, CKaxy npoLue: ecnu y Bawlero komnstotepa nopt COM nmeet 9 NMHOBLIN pasbeMm, TO
BEPXHMI KOHeL, pe3uctopa R1 gomkeH ObiTb COeQMHEH C BbIBOAOM 4 Ballero pasbema Ha
KOMNbIOTEPE 1 TaK Aanee.

lMnTaHue nporpammaTopa: nepeMeHHoe HanpsbkeHne 14 — 30B.
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B obuwem, c nogkntoyeHnem Bam ByaeTt Hy)KHO HEMHOMO NoAymaTb, TO €CTb, HaUTK
KOMMNPOMMCCHBIN BapuaHT, yCTpanBatoLLmi IM4HO Bac.

lMomHuTEe TOoNbKO TO, YTO ecnu BygeTte hopmmnpoBaTh kKabenb U3 OTAENbHbLIX NPOBOAOB, HE AenanTe
ero AnNuHHbIM (He 6onee 50cMm), Tak Kak BO3MOXHbI MOMEXM U1, Kak CneacTeme, olwmbkn npu
3anmcu/4TeHnn. Y MeHs, Kak 1 roBopwn, NporpammaTtop NOAKMNIYaeTcsi BMECTO Mogema W,
COOTBETCTBEHHO, UCMOMNb3yeTcs Kabenb rapaHTMPOBAHHOMO KayecTBa.

MOHTAX (macwTab 1:1)
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MoHTax nporpammaTtopa He crioxeH. Hanpumep, y MeHs, OT NOKYNKu aeTtanen u o nepBoro
3anporpammupoBaHHoro PICa, ywrno 3 gHs.

MnaTta n3rotosreHa n3 ABYXCTOPOHHEro PONbrMpoOBaHHOMO CTEKTOTEKCTONNUTA.

Henteim LBeToM NoKasaHbl JOPOXKN Ha 0OOPOTHOM CTOPOHE.

BONbLLWMHCTBO 3MIEMEHTOB YCTAHOBIEHO METOAOM NOBEPXHOCTHOrO MOHTaXa, TO €CTb, OHU
npunanBarTCa HeNocpeaCcTBEHHO K NpegHa3Ha4YeHHbIM A1 HUX KOHTaKTHBIM nnoLyagkam.

Ha nnate, nog ctabunusatopamm D1 n D2, nokasaHbl OTBEPCTUS.

PekomeHayto caenaTb MX Ha TOT criydan, ecnu UnuT. nporpammaropa 6yaeT npesbiwaTh 258.
Mpu 3TOM, BO3MOXHO, NPUAETCH YCTaHOBUTL oAnH obwmmn paguatop ansg D1 v D2, B Buae,
Hanpumep, ApanesBoro yronka.

Bca meTannuaauunsa obpaTHOW CTOPOHbI NNaThl, 3a UCKMOYEHNEM MOKa3aHHbIX JKEeNThLIM LUBEeTOM
OOPOXeEK, Y MEHs MoAKMno4YeHa K Kkopnycy pasbema UL.

Tem cambiM “obpaTka” nnaTbl, €CTb, MO CYyTWU, NPOOOIHKEHNE 3KpaHa Kabens u kopnyca
KomnbroTepa.

Tak kak ne4yaTHasi nnata HapucoBaHa B ctaHgapTHom WINDOWS-oBckoM pegaktope Paint
(pacwmpeHve .bmp), To Bbl MOXETE B 3TOM Xe pefakTope nogpenakrmposaTth nnaTty ¢ y4eToMm
BaLlero BapuaHTa NogknioyeHns K KOMnbloTepy, a 3aTteM, NobbiM AOCTYMHbLIM 4515 Bac Cnocobom,
N3roTOBUTb PN3MYECKYIO NNaTy Kak TakoBYHO, N HanasdTb Ha Hee Heob6XoaUMbIE ANTIEMEHTDI.
LleHTpanbHbIN pasbemM «K» nognamBaeTcs K BEPXHEN YacTu NnaThbl, U TONbKO BbIBOAbLI 6-NEBbLIN,
4-npasbli, NPOMNYCKaTCH CKBO3b NnaTy 1 npunanBatoTcs ¢ 06paTHOW CTOPOHBI.

OETANU

Pazuem "K'

CrvbamTea W
NPHNAHE 30 TCA

TATA MC ctabnnmnsaTtopoB MOXHO 3aMEHUTb NHOLIMU MMIOPTHBIMMN

Pzconooo | T o aHanoramu.
§ TpaHaucTopbl nogonayT ntodble bunonsipHbie
G- nepwd  MponyceawTea Ha o o
e o O (T A LI COOTBETCTBYIOLLEN NPOBOAUMOCTU, C MaKCUMarbHbIM U

KOJNEeKTop - aMuUTTEP He MeHee 20B.
MowwHocTb pesnctopos 0,125B8T, HO MOXHO UCNOMbL30BaTh U PE3UCTOPbLI APYron MOLLHOCTN.
HomuHanbl pe3ncTopos:
R1, R2, R30o14 no5,5«k., R4oT17p012k., R5,R100T110 0030k, R6,R14 ot 8000m go 1,5k.,
R7,R8, R9, R11 ot 1 go 3k., R12 o1 1 pgo 1,5k, R13 ot 50 go 100k., aTOT pe3ncTop MOXHO He
CTaBUTb BooOLLe.
CtabunutpoHsbl VD1, VD2, VD3 — KC147A vnu ntobble gpyrue, manon MowHocT Ha U
ctrabunusaumm = 4,78.
VD5 — manon moLwHocTu, Ha U ctabunusauum ot 12,5 go 13,58. 10T CTabUNMTPOH XenaTtenbHo
nogobpatb No ykasaHHOMY HanpskeHuto. Ha cxeme s ykasan OTe4YeCTBEHHbIN BapuaHT.
Mo cnpaBo4YHMKaM NOAOOHbIX CTaOUNMNTPOHOB OYEHb MHOTO.
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Cam g noctynun npotue. 3awen B MarasvH U nonpocun npogatbe MHe TO, YTO €CTb B HanNM4umn Ha
13B. B ntore y MeHsi Ha nnaTte CTOUT CUMMATUYHbLIA N ManeHbKUN.

Ceetoguogbl ntobble, No BKyCy.

EMKOCTUM BCex KOHOeHCaToOpOoB MOryT OTNNYaTbLCH OT YKa3aHHbIX Ha nroc-MuHyc 50%.

OunogHbin mocTt M1 nto6oro tvna Ha Tok ot 0,3A n U o1 308 1 BblLLE.

Ecnn Bbl npegnonaraeTte nuTaTb NporpaMmMaTtop OT NOCTOSHHOIO HanpsXkeHud, To M1 He HyXeH,
XOT4, Aaxe B 9TOM criydyae, MOCT pekKoMeHaY NoCTaBUTb.

OH yacTo cnacaet, ecnv Bbl BAPYr nepenytaeTe NoNspHOCTb MNOAKIMIYEHUS NUTaHKS, YTo bbiBaeT
Jaxe Y OMbITHbIX CeLnannucToB, NO3TOMY Jyylle BCe-Taku NOCTaBUTb MOCTUK, CTOMUMOCTb €ero He
Benuka, B pavioHe 10 py6.

Pa3bem «K»: He 3Hato0 TOYHO, Kak OH Ha3bliBaeTCs, HO 3TO Takasl BUIKa, “nana”, Hanogoodue Ton,
KOoTopasi CTOUT Ha MaTepPUHCKOW nnaTe KOMMbTepa U K KOTOPOM NoAKIoyaeTcs wrend ot
XeCTKOro gmcka. PacctosaHusa mexay WTblpbkamu 2,5Mm.

HAJNTALKA

Mo cywiecTBy, HUKaKoON Hanaaku u He TpebyeTcs. Hy>KHO TONbKO, Npexae Yem NoAaKnYaTbes K
COM-nopTy, OCyLLECTBUTbL NPOBEPKY, KOTOPAsi 3aKNo4aeTcsa B CneayloLem:
YcTtaHaBnmBatoTcs Bce 7 jKeMnepoB (Nepemblivek) Ha pasbem «K».
MopkntovaeTca nuTaHue.
3arem, BONbTMETPOM U3MEPSAIOTCA HaNPsXKEHMS Ha BbIXxof4ax CTabnnmsaTopos.
OHo yka3aHo Ha cxeme.
Ecnu Bce HopmanbHO, TO BO3bMUTE KycOK nposoga. O4uH KoHeL, nogkntoumnTe K Bbixogy D2, To ecTb
K +5B, @ ApYrMM KOHLIOM noovepeaHo npukacanTechb (TOMbKO NoakkypaTHee) K BEPXHUM KOHLLaM
pesucTtopoB R1, R2, R3, unu K COOTBETCTBYIOLLMM KriemMmam pasbema Ul.
Mpun kacaHnn R2 y Bac aomkeH 3aropaTbcs ceetoanoq VD6, npu 3TOM xenaTenbHO, Y4ToObl K
ctabunutpoHy VD5 Obinl NoaKNoveH BONbTMETP: Tak Bbl ybeguTtech, 4To U Ha cTabunntpoHe
COOTBETCTBYET yKazaHHOMY.
3artem nogkniovmTe BONbTMETP K pe3uctopy R8 n nogante +5B8 Ha BepxHUI KoHel R1.
Mpy 3TOM BONMBLTMETP AOMKEH U3MEHUTL CBOM NokasaHug oT 0 Ao 5B, TO eCTb NpoucxoauT
OTKpbIBaHWe TpaH3aucTopa VT2.
Ecnn nocne Bcex aTUX HEXUTPbLIX MaHUNYNALWIA Y Bac BCe 3aropaeTcs U OTKPbLIBAETCH, 3HAYUT, BCe
HOpMarbHO.
OTO rapaHTus TOro, YTo M Baw KomnbtoTep, Yeped COM-nopT, CMOXET ynpasnaTb BalMM
nporpammaTtopom, gaxe ecnu saw COM-nopT «cnabeHbKum».
A He BcTpeyvan COM-nopToB BbigaKOWMX CUrHAN MeHee 58B.
BoT, B 06LleMm, 1 Bce.
Hanee, yctaHoBUTE nporpammy, o6cnyxuBatoLLyto nporpammaTtop PonyProg , nogkniounte
nporpammatop Ha cBobogHbin COM n 3anyctute nporpammy.
Bce ycTaHOBKM B nporpaMmme - no yMOn4aHuio.
BHUMAHME: nporpammaTtop He UMeET BbIKSloYaTensa nuTaHus, noaTomy, nepes
YCTaHOBKOW/BbIEMKOW KOHTpOrfepa u3 naHenu, Heobxoanumo oTkYaTe NUTaHMe nporpaMmmaropa.
£ penato aTo, BbITacknBas pasbeM NuTaHus. XoTs, Obinu rpexu, 3abbiBan 310 Aenatb.
Moka npoHoCcuno, Ho ByabTe OCTOPOXHbI, BEPEXEHOrO Kak FOBOPUTCA...
Hapetocb, YTO MOS HEXUTpasa CXeMKa U NPOCTEeHbKas nraTtka KoMy-To NPUrogaTcs.
P.S.
CneumanbHO roHAn NporpaMmaTtop B pasHbIX pexumax, HuKakux cboeB He 3ameyeHo. PaboTtaeT
Ge3ykopnsHeHHo. Bce, 4To nporpammMaTtop nNueT B KOHTPOMNep, TO Xe N YnTaerT.

CraHucnaB lNeTMaHcKuUM r. Camapa

| Mepexop ¢ PonyProg Ha ICProg

Wcnonb3ysa annapaTtHyto YacTb nporpammaTopa PonyProg , MOXHO "cocTblkoBaTh" ee ¢ 6onee
"HaBOpOYEHHOM" NporpaMmMmon, koTopas HasbiBaeTcsa ICProg105.

OTO 0YeHb YAOOHO, TaK Kak UCMOoMb3ysa OAHY M Ty Xe annapaTHyo YacTb NporpamMmmaTopa, MOXHO
paboTaTb B ogHOM 13 AByx nporpamm (PonyProg u ICProg105).

O Tom, KaK 3To caenaTtb, pacckasbiBaeT CocHOBCKUM AnekcaHap, r. bepasHck (ctatbsa aBTopa).

HaBepHsika aTa cTaTbsl OKaXXeTCs None3Hon Ans MHOMX Noaen.

18



Hapetocb, 4TO Bbl MO AOCTOUHCTBY OLEHUTE NpocToe N adhdekTUBHOE peLleHne JOBOSbHO-Taku
HenpocTon 3aa4u.

Mporpammatop ICProg 105c-a. OnncaHne 0CHOBHbIX (PYHKLIMA N BO3MOXHOCTEMN.

[nsa Hayana Hy>XHO cKasaTb, YTO AaHHbIN NporpaMmMaTop 3TO oAHa U3 NOCreAHUX BePCUN KOTOPYHO
MOXHO cKayaTb Ha canTe paspaboTyumka Www.ic-prog.com

OTOT nporpammaTtop He TpebyeT nHcTannaunn, 4OCTaToOYHO pacnakoBaTb apXuB, W Nporpamma
rotoea k pabore.

[Mpwn cBoewn npocToTe nHTEpdenca n MMHMMansHoOM pasmepe anctpubyTtmnea, (npumepHo 2,7MB)
3TOT NporpammMaTop 3aMeTHO OTNUYaeTCa CBOMMU BO3MOXHOCTAMU U SPrOHOMUYHOCTBIO OT ApYrnX
nporpaMmmaTopoB NogobHoro Tuna.

B 37Ol cTaTbe 9 OCTAHOBMIOCH TOMLKO HA OCHOBHLIX (DYHKLUNSX 1 BO3MOXHOCTSIX 3TOW NporpamMmbl B
OTHOLeHun nporpammmnpoBanmns PIC koHTponneporB PIC16F84 n PIC16F628, 628A, 628A-1/P.
ICProg 105c-a nmeeT B CBOEM COCTaBe oveHb DonbLUyo Ba3y NnogaepXXmMBaeMblX KOHTPOSNEPOB, a
Tak xxe FLASH 1 EEPROM, 4TO HEMaNoOBa)HO: C ero NOMOLLIbIO MOXHO paboTaTb CO cMapT-
KapTamu (MmeeTcs NOMOLLHUK NPOorpaMMUpoOBaHUs CMapT-KapT).

Ha kapTuHke nokasaH nHTepgenc 1 CNnMcok nogaepknsaemMblx yCTPOMCTB.

penta _ S

aiin  [paeka quﬂeplﬂampoﬂm EormaHae: MHcTpureHTer Bro Okda Tobows

| | ﬁ[ﬁ 5 Hia ::-:h-ll:-l 42 re Eeprom b W | F:@
3 Brispaneis MNocasgHu 3 ILE E eprarm kT A .
Lppec - Mo amrHOTD | [porpatsaTop E3 FlazhuC Ee] |—KDH¢IJ1I'\..: PIC 16C734
1000: 3FFF 3FFF  Iectlporpammarops IM-BusEeprom b alll . ieoen
1008: 3FFF 3FFF  Onusd Microchip PIC 3 S
J0i0: 3FFF 3FFF CraaptiapTa [Fhioenix) Microwire Esprom # F'IC'I2C5IJS_ PIC 1 EC740
1018: 3FFF 3FFF Serial Eeprom 4 PIC 1205084
1020: 3FFF 3FFF__ Sopoc HacTpoex Serialnt v PIC12C509 en
1028: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3F  Soon b PIC120R098 FIC 16C77
J030: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3F cpjfepom v PIC{3CESE FIC 16F72
J038: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3F  coop v PIC12CESS PIC 16F73
1040: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3Fcr—orrr PIC 120671 PIC 18F74
1048: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF samaaaas PIC 190673 PIC 16F76
2050: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  amamaad .o . PIC 16F77
1058: 3IFFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF  amaasas oo PIC 1RCH
wapec - Jaddei: Eeprom BIC 1 2FE29 FIC 16F83
1000: FF FF FF FF FF FF FF FF saaaagaas PIC 12FE75 FIC 16784
J008: FF FF FF FF FF FF FF FF aagaaaas PIC 160433 FIC 16FE44
1010: FF FF FF FF FF FF FF FF saaaaaaas PIC 16054 FIC 18C505
1018: FF FF FF FF FF FF FF FF aagaaasa PIC 1EC5E PIC 160820
J020: FF FF FF FF FF FF FF FF saagagaas PIC 16050 PIC 16CE20
Jj028: FF FF FF FF FF FF FF FF aagaaaaasa PIC 1R PIC 16CE21
J030: FF FF FF FF FF FF FF FF saagagaas PIC 1ECE214A
J038: FF FF FF FF FF FF FF FF aagaaAaasa iy FIC 16CEZ22
e FIC 1RCE224
itfert | Buiter 2 | Buiter 3 | Butfer 4 | Butier 5 | FIC 16063 PiEERERSS
!JDM Programmer He Com2 E:E ::gggﬁ FIC 16CER24
PIC {ECES: PIC 1ECEEZE
PIC 16FE27
FIC 1ECESE e
PIC 1RCEE
v PIC 1EFEZ84
e FIC 1RFE30
fL i FIC 1RFE4EA
o FIC 1BFE7E
ﬂi_,. FIE 16C710

Kak BugHo uns kaptuHku, NMAKos npegoctaTo4vHO.

MNMpennonaraetcs, 4TO K KOMMbIOTEPY, Yepe3d COM nopT, nogknioveHa annapaTHasi YyacTb
nporpammartopa PonyProg , nHoopmMaLnio N0 U3roTOBEHUO KOTOPOW MOXHO HaUTWU Ha canTe
KopabenbHukoBa EBreHms AnekcaHgposuya.

Mpn ncnonb3oBaHWUM 3TOW annapaTHOM YacTu COBMeECTHO ¢ nporpammon ICProg 105c-a, HUKakmnx
AopaboTok ee NpUHLUMNManNbHOM cxeMbl He TpebyeTcs.

MNMocne 3anycka nporpaMmmbl, B 60NbLUINHCTBE Cryvyaes, aBTOMaTUYECKN NPOUCXOaNT
WHUUManmnsaumna nogknovyeHHoro COM nopTa, T.e. TeCT MOXHO He NPOU3BOANUTb, XOTH B MEHIO
(HacTponkn) PyHKUMS TECTUPOBAHUSA NMEETCS.

Mo Bcen BUANMOCTHN, 3TO cAenaHo Ans HecTaHOapTHbIX Cryvaes.

19



KctaTtn, nporpamma ICProg 105c-a paboTaeT Tak e 1 ¢ husmyeckumm nporpammaTopamu,

NOAAEPKUBAOLLMMM

[opaYMe KNSE MWK

CrmspTRapTa | Askir

MoaTEep®ieHA I CoobweHna I 12C

LM

LPT nopThl.

MepeTackMESHUE MEILED
| Lo aTaly (o8]

[~ Mpoeepka Nocne Npompanipo B EHAA

v MpoEepka MK NPO RAEMMMED BaHMA

x|

o |

OTMEHWTE |

HacTtpofru Nporpammaropa

MpomparamaTop:

Janepxka BeogaBeisoaa (100

— MHTepdeic
% [Mpanoi LocTyn K NopTan

{ Mcnonesya gpakeen Windows

x|

— MNapameTREl CHHEN0E

v WHEepcKa JanHb Beisogs
[~ WHEepcKa JaHHe:x: Beoga
[~ MHEepoWa TaKTMpOEEHKA
[~ WHEepcwa Chpoca (MCLR)
[~ WHBEpCoKA YOO

[~ MHEepcua PP

o |

OTMEHUTE |

Bun Okna  [Mordowk

=101 x|

[anee, B MEHI0 HacCMpPOUKU — onyuu, OTKpbIBaemM
BKMaAKy npozpaMMuposaHue N CTaBUM ranodky B
OKOLLIKE mpoeepkKa rpu rnpozpaMmMuposaHuu.
Mocne Bbibopa aTOM onummu, coobLleHne 06
owmnbke GyaeT BbiaaBaTbCA Cpasy Xe nocne ee
BO3HUKHOBEHWUS, U HE HY>XHO ByaeT foxugaTbcs
OKOHYaHWSA MOJSTHOMO LMKMa NporpaMmmupoBaHus u
NpoBepKu AaHHbIX, 3awmnTbix B MUK, ans Toro,
4TOObI NONY4YUTL 3TO coobLleHne (B criyvae
HanMuus owmnobKn).

34ecb e MOXHO BbICTaBUTb U A3bIK MHTEpdeNica.
Bce ocTtanbHoe ocTaBnsieM rno yMonyaHuio.

[danee 3axoanm cHoBa B MEHIO HaCMpPOUKU —
npozpamMmamop Vnv npocTo XXMeM knasuwy F3 n
nonagaem B ONUMU HACTPOMKN PU3NYECKOTO
nporpaMmmaropa: B Hallem crnyyae 370 annapaTHas
YyacTb nporpammaTtopa PonyProg .

3aecb Bce JOMKHO ObITh BbICTaBNEHO, Kak
nokasaHo Ha kapTuHke. MNMporpammaTop PonyProg
3pecb npencrasndetcd kak JDM Programmer .
OTO YTO-TO BpOAE yHMBEPCAlbHOro
nporpammaropa, pabotatouiero ¢ COM nopTom.
NmeeTca GonbLion BoiGOp NogaepKmBaemMblxX
nporpammaTopoB, paboTarLmx, Kak ObIrIo ckazaHo
Bbilwe, n ¢ LPT nopTamu.

Bce ocTtanbHoe ocTaBnsieM rno yMonyaHuio.

Xouy OTMEeTUTb, 4YTO, NPW NCMOMNBb30BaHMUN OPYroro
JDM nporpammartopa nog COM nopT, 3T onuyuu
MOTYT OTNIN4aTbCA.

Hanpumep, B none napamempbi cu2Hasos,
HY>KHO ByaeT NocTaBMTb ranoyky B none
Uneepcus [laHHbIx Beoda, a UHeepcuro

HaHHbix BbieoOda CHATb.

[anee, B okHe BbIbOpa NporpaMmMupyemMbiX YCTPOUCTB,

& |

| PIC 16FE28

PIC 16FB30
FFF F= gk PIC 16FE454,
Frr aana IS5
FEF  aaafpiC 160711
FFF aaaa|P|C 160712
FFF aaaa|PIC16CT15
FFF aaaaaasa
FFF aaaaaaaa

nporpammei.

NMOKa3aHHOM Ha 3TOM pUCYHKe, Bblbnpaem PIC
KOHTpOnnep, KoTopbin ByaeT nporpaMmmMmMpoBaThCs.
Mporpammupyembin MK gomkeH BbIGUpaTLCA UMEHHO
TOT, KOTOPbIN UCNOMb3YyeTCH B AENCTBUTENBHOCTN, T.€.
ecnu ato PIC16F628A TO MMEHHO €ro n3 nepeyHs u
BblOMpaem, Ho HuKak He PIC16F628, nHade, npu
nporpaMmMmpoBaHum, nony4mm cooblueHmne o6 owmndke
- Tuna “HensBeCcTHoe YCTPOMUCTBO”.

‘ ‘ Uepes MeHIo ghalisl, OTKpbIBAEM MOArOTOBIIEHHbIN

HEX-cpaiin.

Mocne 3arpysku danna, B OkHe KOHbuaypayus,
MOXHO HabntogaTe COCTOSAHNE BUTOB KOHUrypaumm, KoTopble Bbinn onpeaenexsl B “wanke”

34ech nokasaHbl BCce YCTaHOBMNEHHbIE OGUTbI KOHGUIypaLmm, a Takke 1 TUMN TaKTOBOro reHepaTopa
M/kOHTponnepa: B GONbLUMHCTBE Cry4aeB 3To OyaeT cTaHAapTHbIV KBapueBbI reHepaTop (XT).

B cTpoke cocTosiHusi byaeT ykasblBaTbCs

R |JDr-.-1 Programmer Ha Catn2

|hf|:Tp|:u'-'1|:TB|:u: PIC 16FE234 (146)

TWM UCMOMNb3yeMOro nporpammMaropa,
Homep COM — nopTa K KOTOPOMY OH

NOAKIIKOYEH, a TaKkKe Thn Bbl6paHHOFO nporpaMmmMmmpyemoro yCTpOVICTBa.

I
Mocne Bcex aTUX MaHUMyMAUUIA, XKMEM KHOMKY & knasumwy F5, 1 xaem okoHYaHWs npouecca

nporpamMmmmnpoBaHus.
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Ecnu npu ctapte, coobuieHnst 06 owmbke HET, TO Ha NpakTuke, 3To Ha 99,9% o3Ha4aeT To, YTO
npolecc NnporpaMMMpoBaHUs NPOAET YCMNeLLHO.

CkasaHHoe BbilLe, cnpaBeasIMBoO Al onepaumoHHbix cuctem Windows 9x 1 Windows ME .

C Windows XP pgeno o6CTont HEMHOro MHade, 0 YeM ByaeT ckasaHo HUXe.

Heobxonmmo ocobo otmeTuTtb, 4To B ICProg 105 xx umeeTcsa o4eHb NonesHbl 418 nporpaMmMmmncToB
BCTPOEHHbIN gusaccemModnep, ¢ NOMOLL b0 KOTOPOro MOXHO npeobpasoBaTthb “nNpoLumeky” (dann ¢
pacwupeHnem .HEX) B ucxogHbin accembnepHbin ko (dpann ¢ pacwmpeHmem .ASM), a aTo
npeaocTaBnseT BO3MOXHOCTb AeTanbHOro pasbuparenscTBa C BOCCTAHOBIIEHHbIM TakumM obpasom
TEeKCTOM nporpamMmbi.

[unsaccembnmnpoBaHme NpomMcxoguT Tak: cHavyana craHgapTHbIM o6pa3om oTkpbiBaeTca HEX-dhann,

MOCNE YEero Lenkaem no KHomnke @ n nonydyaem ASM-cpann.

Mpaeaa, 4nsa Toro 4TobbLI B NONHON Mepe “pacumndpoBaTth” TeKCT ASM-aina, Nony4eHHOro Taknum
obpasom, U NOHATb anropuTMm paboTbl MporpamMmbl, HYXXHO BbITb NPOrpaMMMCTOM 1 0bnagatb
onpegeneHHbIMU HaBblkamu paboTbl, NNOC U3PSAHO NOTPYAUTLCS.

YUto 6bl BepHYyTbCs 06paTHO k HEX-thanny, 4ocTtaTouHO HaxaTb KHOMKY ’ﬁ

Tak 47O, B 9TOM OTHOLLEHWUN, BCE OYEHb YOOOHO 1 yHUBEpPCAarbHO.

OpHako, Ha MoW B3rnsaa, eCTb Y 3TOM NPOrpaMmbl U HEKOTOPbIE HEAOCTaTKM.

K HUM MOXXHO OTHEeCTMU:

- AOBOJSIbHO ManeHbKoe OKHO MPOCMOTpPa 3arpy>kaemoro koga, Yto odeHb He yaobHo, ocobeHHOo
Ons Tex, KTo npueblk paboTtaTb ¢ PonyProg .

- CKOPOCTbIO NporpaMmMmMpoBaHusA JaHHbLIWM NporpaMmMmaTtop Takke yctyrnaet PonyProg , BepoAaTHO,
n3—3a 6onbLIOro KonnyecTsa npeaBapuTenbHbIX Y NOCNeayoLWMX MPOBEPOK B NpoLecce
nporpammMmupoBaHus. NpoBepeHHO Ha COBCTBEHHOM ONbITE: MalMHA Y MeHst He criabeHbkas
(1700 Atlon, mo3roB 512M) u npourpbIL B CKOPOCTM Obi1 3aMeTEH HEBOOPY)KEHHbIM F1a30M.
XoT4, MOXeT aTO 1 ny4iwe. Kak roBopsaT, “Macnom Kalluv He UCNopTULLb”.

W nocnenHee, Ha Yem xoTenocb 6bl 320CTPUTL BHUMaHWE, 3TO TO, YTO A0 nocriegHen Bepcum

yKkasaHHoM B 3aronoBke ctatbi, ICProg 105xx HekoppekTHO paboTan ¢ onepaunoHHON CUCTEMOM

Windows XP .

B ICProg 105c-a Bce 3Th HeocTaTKn UCnpaBreHbl, XOTs, N0 9TOMY NOBOAY, eLle BCTpevaeTcs

MHOrIO KPMBOTOJSKOB Mpu 06CyXaeHM AaHHOW TeMbl Ha hopymax.

OcTaeTcs TONbKO OTMETUTb HEOBXOAUMbIE YCITOBUSI U HACTPOWMKM NporpaMmbl Ang paboTsbl ¢

Windows XP , koTopble 6binin onucaHbl Ha hopymax 1 NpoBEPEHbI IMYHO MHOWN: Y MEHS, BCe

paboTano 6e3 npobnem.

B nepsyto ouepenpb, ons Tex, kto pabotaet ¢ XP, HyXHO, ¢ caiTa pa3paboTymka, NOMMMO CaMOK

ICProg105c-a, cka4aTtb crieumanbHbIn gpareep (apxus icprog — driver), KOTOPbINA HYXXHO

pacnakoBaTb B AUPEKTOPULO, FAe HaxoanTbcsa cama nporpamma ICProgl05c¢c-a .

Mocne 3anycka NnporpaMMbl, B MEHIO HACMPOUKU — ONMyuu, Ha BKNagke obwue, yctaHaBnMBaem

onuuto Bks1. INT/2000/XP dpatieep.

[anee cucrtema cnpocuT, yCTaHOBUTL ApanBep UIM HET, eCTECTBEHHO cornallaemMcs, U oHa ero

HaxoAWUT aBTOMAToOM, T.K. OH NEXUT TaM Xe rae u cama npora.

B HacTporkax nporpammaTopa, T.e. B MEHIO Hacmpoliku — npoz2pammamop (F3), octaBnsiem Bce

6e3 n3meHeHun.

B 3akntoyeHne xotenock 66l OTMETUTL, Y4TO, Bnarogaps UMEHHO 3TOMY NporpaMmmaTopy, MHe

yaanocb npowntb PIC16F628A — 1/P.

3anporpammupoBaTb €ro B Apyrux nporpaMmmaropax, B Tom uicne n B PonyProg , 6biro He

BO3MOXHO: NpW cTapTe NOSBMANOCh COObLLEHNE O HEN3BECTHOM YCTPONCTBE.

Ecnn ato coobLueHne nrHopmpoBaTb, TO MPOLLECC NPOrpaMMuUpoBaHns HavmHancs, Ho B MUK

3alimBanucb Bce Hynu.

Xota B PonyProg 206 wu BkntodeHa nogaepxka PIC16F628, Ho ato He PIC16F628A, To ecTb,

BEPOATHO, CyLLEeCTBYET ABHas pasHuua mexay atumu NMiNKamw.

CocHoBckuin AnekcaHgp HukonaeBu4 r. bepasaHck

Pa6oTta nporpammaropa ¢ onepaumoHHon cuctemon WindowsXP.
MHdopmauusa ot AnekcaHapa BonokutuHa (Ctatbs aBTopa).
OsHakoMmBLUMCE C MaTepunanamm canta http://ikarab.narod.ru pewwnn n3rotoButb NporpaMmmaTop
PonyProg .
Cxema npuvBnekna cBoen NpocTOTON N AOCTYNHOCTLIO MPOrpaMMHOro obecnevyeHus K He.
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MpoLuecc n3roToBreHns He 3aHAT MHOrO BPEMEHM.
MporpammaTop BbIMNOSIHEH B NOMHOM 06beme, 6e3 coKkpalleHWIA.
B kauyecTtBe orpaHn4MTENbHbLIX, UICMOMb30BaNINCb MMMOPTHbIE CTAOMANTPOHBI HOMMHaNom 5,1 B.
B kauyecTBe cpeacTBa MHCTPYMEHTANbHOrO KOHTPOSSA 418 U3roTOBIEHHOrO Nporpammaropa, boina
ncnosnb3oBaHa nporpamma TCOM, ckadaHHas C TOro e cauTa.
Mporpammatop PonyProg Obin noaknto4veH Kk KomnbioTepy Ha nopt COML.
KomnbtoTep Ha 6a3e npoueccopa AMD ATLON 64 3000+ ¢ maTepuHckon nnaton ASUS K8V
DELUXE.
3arpyxeHa onepaunoHHas cuctema XP SP2.
BbixogHow curHan Ha COM1 uccrnegoBancsa Ha amnnuMTygy pasmaxa.
JaHHble Bbixoaa: o1 -10B oo +10B.
Mpwn 3anycke nporpamMmmbl BbINOSHANUCE BCE TECThI U KanmbpoBkn 6e3 owmnbok.
MonbITKN NponsBecTn 3anuch gaHHbix B PIC16F84A 3akaHumBanucb coobLieHnamn Yempolicmeo
Heu3eecmHo(-24) n Owubka 3anucu.
M3meHeHnsa B HaCTpomKax nporpaMmbl HU K YEMY He nNpuBenu.
Mwukpocxema KoHTponnepa, paHee 3annucaHHas Ha gpyrom nporpammMmarope, Takke He YynTanach.
MonbITKN NOAHATE YPOBEHb HaNPSXXeHUA NporpamMmmupoBaHua o 5,5 B nogkntoyeHnem anoaa B
uenb obLiero nposoaa MukpocxemMbl 7805 1 yBenmyeHneM Toka cTabunusaumm orpaHnYnTENbHbIX
CTabuUNUTPOHOB, HN YeMyY He NpUBENMW.
Tak kak annapaTHas YacTb nporpammMaTopa 6bina npoBepeHa 1 nepenpoBepeHa MHOroKpaTHO, TO
0OCTaBaroch rpeLllnTb TOMbKO Ha camy rnporpaMmmy.
Ha cante http://ikarab.narod.ru 6bina BeinoxeHa ctatess CocHoBckoro A. H. lpoezpammamop
ICProgl105c-a. OnucaHue OCHOBHbIX (ByHKU Ul U 803MOXKHOCMel, rae 4OBOMbHO NogpobHO
pacckasaHo o nporpamme ICProgl05c .
YcTaHOBKa 3TOW NporpamMmmbl He BbI3Bano HUKaKuUX TPYAHOCTEN.
O6paTtuBLUMCL Ha canT pa3paboTynka Www.ic-prog.com, s ckadan gpansep nog sepcuto XP n
NoaKNYnn ero.
lMepea nporpammMmmMpoBaHMeEM yCTaHOBWUIT 3a4epKKy BBoga/BbiBoga 20 egmHumy (kHonka F3
Hacmpolika npozpammamopa).
AnnapaTtHas YyacTb U3roTOBMNEHHOro NporpamMmmMaTtopa He U3MeHUNnach.
PesynbTaT nopagosarn.
MporpammupoBaHme PIC16F84A npoxoauTt yctonumso, 6e3 owmnbok, Kak n Bca paboTta nporpaMmbl
B LierioM.
lMpoBepsanack nporpaMmma BO BCEX PEXMMAX U MPU pasHbIX BbICTABNEHHbIX 3a0epKKax
BBOAa/BblBOAA AAHHbIX.
Haunbonee yctonumnsas pabota nporpaMmmbl Habnoganack Npy BbICTaBNEHHbIX 3adepXKKkax He
MeHee 20 egnHuL,.
MporpammupoBanucek Mmukpocxembl PIC16F84A-041/P n PIC16F84A-201/P.
Ha cante paspaboTuynka ckayan obHoBneHHyto Bepcuto ICProgl05d, koTtopas agantupoBaHa nog
XP. Takum obpasom, onbITHbIM NyTeM Oblfo onpedeneHo, 4to Ha komnbtoTepax nog OC XP,
nporpamma ICProgl05d pa6oTtaeT Hanbonee yCTon4mMBo 1 NO3BOSMSET OCTUYb XKeNaeMblX
pe3ynbTaToB ,6e3 KakMx NMMbo n3MeHeHnn B annapaTHOW YacTu nporpaMmmaropa.

AnekcaHgp BonokutuH

ApxuBHbI chann nporpammsl IcProg105d (icprogl05D.zip) v apareep nog XP npunaratTtcs
(nanka lIpoepammbi = nanka IcProgl105).

OTtkponTe nporpammy IcProgl05d u B Onyusix Boibepute pyccKkuim s3blK.

3aTemM > nepesarpyska KoMnbloTepa.

3arem wenkHnute Hacmpoltku - lpozpammamop.

OTkpoeTcs okHo Hacmpoliku npo2paMmmamopa.

Bbibepute JDM Programmer (OH yCTaHOBIMEH NO YyMOn4aHuo) 1 Bkntounte ot COM noprT, K
KOTOpOMY MOAKII0YeHa annapaTHas YyacTb nporpammaTtopa PonyProg .

B HWXHEM neBoM yrny aToro okHa Bbl yBMAMTE NON3YHOK, KOTOPLIM BbICTaBIAKTCA 3a4€PXKKN
BBOJa/BbiBOAA.

OcTanbHble HACTPONKM = MO YMONYaHUIO.
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Ewe ogHa KOHCTPYKLMA NporpamMmmaropa.
MHdpopmauusa ot BacunbeBa NeHHagusa n3 N3panns.
EBreHunin AnekcaHopoBuu.
OTtnpaBnsto Ha Baw cyg cxemy nporpammaropa PIC.
MpuHUUNManBHO OHa HUYEM He OTnM4aeTcs oT Balen cxembl, NnpaBaa s eé caenan ToNbKo Ans
PIC16Fxx.
KomnoHeHTbI, ecTecTBeHHO, ucnonb3osan bypxyiickue (KEA: aTo He 6eaa. VIX MOXHO 3aMeHUTb Ha
OTEYECTBEHHbIE).
[nsa ynyyweHna noMexos3awuEHHOCTH, BBEN HECKONBbKO MESKUX KOHAEeHCaTopoB (3To Bcerga
nonesHo) n peanctopbl R3, R6 (OHM cnocobCTBYIOT NyylleMy 3annpaHmio TpaHanctopos Q2, Q3).
HO, CAMOE IMABHOE, A NSMEHW TOMOJIOIM'MKO CXEMBbI.
Ecnu pucoBaTtb cxeMy, OTTankuBasiCb OT pearibHOro pacnosioXeHns: BbIBOAOB Ha Xernese U
NPoOBOAUTL BCE NUHUKN NUTAHNSA 1 3a3eMneHus (B cmbicrie GND), To cxema nony4vaeTtca 3anyTaHHOM
N 3arpOMOXXAEHHON MACCOM BTOPOCTEMEHHbIX NIMHWUIA U HYXXHO LONr0 BOAUTb NanbLeM, YTobbl
MOHATL YTO, KyAa U 3a4eM UAET.
A gymato, 4To Npu pUCOBaHUKN CXeM, YHKLMOHAMbHbIN Nogxo4 6onee HarnsaeH.
To ecTb, 3aKOHYEHHbIE 6NOYKK (TpUrrepbl, MynbTUBMOPATOPbI M NP.) PUCYIOTCA B KNAcCUYeCKOM
BME M pacrnonaratoTcs o XoAy pacrnpoCcTpaHeHWsi CUrHaros, Npu4ém, cnesa Hanpaso.
Llenn nutaHmsa n obLime WrHbl He pUCYOTCA, a TONbKO 0603HaYatTCS.
CurHanbHbl€ NMHMK NPOBOAATCA C MUHUMAIbHBIM YUCITIOM NnepecevyeHnn n n3rnbos, YTobbl He
psbuIo B rnasax.
W uncTo BM3yarnbHO, cxema CTaHOBUTCS NPOLLE M NMOHATHEE N HUKYAA He HY)XHO BOAMTL narnbueMm.
MMeHHO Tak s u noctaparcs HapucoBaTtb NpeanaraeMyto cxemy.
MoxeT ObITb 3TO KOMY-HUOYAb 1 NPUrognTCS.
KoHeuHo, BC& 3TO He O4YeHb MPUHUMNNANbHO, HO S AyMato, YTO Takon NoAxXo4 CUIbHO yrpoLiaeT
NMOHMMaHWe CXeM W AanbHenLwyo paboTy C HUMW.

MprvHUMnnanbHas cxema nporpammaTtopa (Picl6f.gif ) HaxoguTcs:
nanka lipozpammbl - nanka PonyProg

O Bepudukaummn
Mocne oTkpbITNa HEX-danna n ao "npowunskn” NUKa, He HYXHO MblITaTbCA NPOU3BECTU TaK
Ha3blBaeMylo Bepupukauunio AaHHbIX, TO €CTb, NPOBepPKY 3anucaHHbIX B MUK gaHHbIX, Ha
npegMeT COOTBETCTBUS (UNM HET) "MaTEPUHCKOMY 3TarloHy", Be4b €CIN HUYEro He 3anmcaHo, To U
NpoBEepPATb HeYero.
EcTtectBeHHO, 4YTO Nocrne Takom NonbITkK, Bbl nonyymTe coobuieHne 06 owmboyHom Bepudmkauum.
Peub nget o cogepxMmom NyHKTa MeHIo nporpammbl PonyProg ¢ HasBaHnem KomaHObI.
OT0 CTpokK BbiNagatoLlero cnucka flpoeepums ecé, lNpoeepums npozpammy (FLASH) un
lpoeepumb daHHbIe (EEPROM).
Bcé 310 OTHOCATCS K npoueccy Bepudukaunm JaHHbIX, U LWEMKaTb N0 3TUM CTPOKaM UMEET CMbICH
TONbKO nocrie 3annucu gaHHbix B NMUK.
Mano Toro, NpakTU4eCcKoro cMbICria B X MpUMEHEHUN ManoBaTo, Tak Kak B KOHLEe npoueaypbl
3anucu, Bcerga nponssoanTcsa Bepudumkaums.
To ecTb, Hanuume coobLeHnst 0 6e30WMBOYHONM 3anncK 03HavYaeT 1 To, YTO BepudukaLms
3aBepLumnnack ycnelwwHo (nposepsietcs n FLACH, n EEPROM).
MoxHO He WénkaTb No cTpokam lpozpamMmuposaHue U Hacmpolka npo2paMMupogaHusi, TaK
KaK Te )Xe camble OeNCTBMS MOXHO npomnssecTu n 6e3 "yxoga" B KoMmaHAbl, XOTS, MOXeT ObITh,
KOMY-TO Takon cnocob paboTbl 1 NOKaXeTCsl yOOOHbIM.
INnyHo 9, peako Korga Nonb3ycb NYHKTOM MeHo KomaHObl. YaobHee WwénkaTtb No NMKTorpamMmmam.
B IcProg105 , Bepudmkaunsa npounssogutcs "ontoM" (KomaHdbl > CpasHumsb ¢ 6yghepom).

Mpumep BbINONHEHUA onepauun "YteHne-moaucukauma-sanuce” Npu paborte ¢ m/cxemammu
namsTU nocrieaoBaTeNibHOro TMna.
Mcnonbsyembii nporpammatop: PonyProg nto6on Bepcum.
"TMpuBsKycb" K pycudmumposaHHomn Bepcum 2.05a.
Mcnonbayembin TMn m/cxemMbl namatn: 24C64 (64 Kout nnn 64:8=8 Kbant) dpupmbl ATMEL .
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1. Moakntoyvato annapaTtHyto YacTb nporpammaTopa k COM nopTy: B AaHHOM cny4yae, Kk COM2
(a MOXHO 1 K apyromy cBo604HOMY), BKITHOYAKO KOMMbIOTEP, Y MOCIE OKOHYAHUA ero 3arpyskiu,
BCTaBnsw 24C64 B naHenbKy COOTBETCTBYIOLLLErO, CMEHHOIO MOAYNA.

Bkntoyato nutaHne nporpamMmmaTopa (a MOXHO caenaTb 3TO U NO3Xe).

2. 3anyckato nporpammy PonyProg , Ha 3actaBke wénkato no OK, nocnegosaTensHo, 2 pasa, B
OKHax npegynpexaeHun, wérnkato no OK, packpbiBato OKHO NPpOrpaMmbl Ha NOSHLIA 9KPaH.

3. 24C64 nmeeT 2-x 6anTHY0 agpecaumtio (Bcero 16 6utos), crieqoBaTenbHO BbICTaBMASA
I12C Bus 16bit eeprom

4. OTKpbIBalO CMMCOK TUMOB U BbICTaBNA0 2464/2465.

5. LLiénkato no Hagnucn YecmaHoeku, a 3ateM Bbloupato Hacmpoliky o6opydoeaHusi.

6. B okHe Hacmpolika nnambi npo2pammamopa, Bbibupato lNMocredosamesnbHbiti n COM2
(ocTanbHble HacTponku = no ymonyaHuio: S| Prog APl 1 Bce KBagpaTuku nycTble).

7. WWénkato no kHonke lMpoeepka v nonyyato coobuieHne Tecm OKk.

8. MNocnepgoBartensHo wWénkat no OK B okHe Notice u B OKHe
Hacmpolika nnamsi npoepammamopa.

9. Ewe pa3s weénkato no Hagnucn YecmaHoeku v Bbibupato Kanubpoeka.

10. B oTkpbiBLIEMCst OkHe Yes or No XMy Yes 1 A0XKMAAaCb OKOHYaHUA npoLecca KannbpoBKu.

11. B okHe Notice , wénkato no OK. NogrotoBka 3aBepLueHa. MoXxHo 4untaTtb.

12. HaBoXy ykasaTesnb MbllUM Ha NMUKTOrpaMMy C BCMSblBalOLWEN NOOCKa3Kom

Cyumamb ycmpolicmeo U Lernkato no Hen (a MOXHO LWENKHYTb KomaHObl - Cyumamb 8cCé,

6e3 pasHuubl).

13. [loxxmaarcb OKOHYaHWs npolecca cuntbiBaHus (nosieneHnst okHa Notice ¢ coobuieHnem
CyumsbieaHue 3asepweHo. Pazmep namsimu 8192 6atima).
MpumevaHue: 1 Kbant = 1024 6anta, a He 1000 6anTos.

14. B okHe Notice, wénkato no OK.
MpumMeyaHue: YTO genaTtb CO CHUTaHHOW MHGOPMaLMEN, KaXabIN peluaeT ansa cebs.
O6bI4HO, OHa, Nocne ee KoHBepTauun B yaoOHbIn bopmat (a MOXHO 1 6e3 aToro),
aHanusnpyeTcs Ha npeameT Toro, "a YTo 6bl Takoe M3MEeHUTb AN TOro, YTobbl NoNyYnTh
Xenaemoe?"
Mocne Toro, kak HanaeHbl 6anTbl, KOTOPbIE HYXXHO COOTBETCTBYIOLLMM 06pa3oM U3MEHUTb,
HauynHaeTcs npouenypa ux U3MeHeHus.
Hanpumep, B nepom 6ante 3anmcaHo yncno 19h (B okHe PonyProg , Bce 4ncna

npeacrtaBlieHbl B 16-p|/|‘-IHOl7I cucrtemMme ncHnCIeHnd, npmn3Haka 3TON CUCTEMbI UCHUCIIEHUS HET,

TO eCTb, Yncno 19h otobpaxaetcs kak 19).

15. PegaktupoBaHue npoussoautcs B 6ydepe. B Hayane peaakTMpoBaHusi, Hy)KHO LLENKHYTb Mo

kHonke lMpaeka, a 3aTemM no cTpoke PedakmupoeaHue 6ygepa.

16. HaBOXy ykaszaTenb MbILW HA YMCINOBOE 3Ha4YeHne banTta, CoaepKMMOE KOTOPOro HYXXHO
N3MEHUTb (B 4aHHOM criyvae, Ha 1-1n 6anT) n 1 pas HaXumato fieBYyt0 KHOMKY MbILLIN.
OTkpbiBaeTcsa okHO Pedakmupoeamb 6yghep, B KOTOPOM, B 16- 1 10-puyHOM cnuctemax

NCHUCNEHNA, NOKa3blBaE€TCA 3Ha4YeHne Bbl6paHHOFO Ana pegaktmpoBaHUA OaliTa, a Takke ero

CUMBOJIbHOE 3HAYEeHNe B MEXAYHAPOL4HOW KOOMPOBKE.
17. MpeanonoxuMm, Hy>KHO uaMeHuUTb 19h Ha 10h.

CTtaBnto MbILLKOW Kypcop cripaBa oT uudpbl 9 (B cTpoke LllecmH.), ybupato ee un Ha ee mecTe,

"HacTykmBato" 0.

LLlénkato no OK. KoHTponupyto nameHeHve 3HavyeHuna 1-ro 6anta: ymcno 19h sameHunoch Ha

10h. Ecnn B 3TOM eCTb HEOH6XOANMOCTL, TO MOXHO €eLLe YTO-HMOYAb NOMEHATD.
18. Utak, mogndmkaumnsa nponssegeHa. MoxHO 3anucbiBaThb.
HaBoxy ykasaTenb MbILWW Ha NMUKTOrpamMmMy C BCMNIIbIBaOLLEN NOLCKA3KON
3anucamb ycmpolicmeo 1 LWENKAK Mo HeN.
19. B okHe Yes or No, wénkato no Yes n oxmaarcb OKOHYaHMs npouenypbl 3anmcu.
20. Mo okoHYaHuK 3anucu, nosiensetca okHo Notice ¢ coobuieHnem 3anuck 3asepuieHa
(kpuTepui ycnewHomn, 6e3owmnboyHomn 3anucm). B okHe Notice , wénkato no OK.
21. Tenepb HyXHO (>kenaTenbHO, HO He 0b6dA3aTenbHO) yoeanTbCHa B TOM, YTO CYMTAETCS TO, YTO
3anucanocb (KOHTPOSIbHOE CYUTLIBAHMKE).
Mpoun3BOXy 3TO CHMUTBLIBAHUE LLENYKOM MO NukTorpamme Cyumame ycmpoticmeo.
22. OTKpbIBaeTcst okHO Yes or No ¢ BonpocoM CoxpaHumb 6yghep neped ymeHuem?.

Ecnu Yes, To fanee cnegyeT cTaHAapTHas npoueaypa coxpaHeHus daiina, a ecnu No, To oH
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He CoXpaHsieTcs (3TO KOMY KaK HpaBuTCs).
Hanpumep, wénkato no No. "3anyckaetca” npouenypa YTeHus.
23. [loxngarocb OKOHYaHUs npoueaypbl YTeHusl, B okHe Notice , wénkato no OK n y6exaarocs,
4yTO B nepBom BanTte cumtanochb 4mcrno 10h.
Ecnun Hy)XHO coxpaHuTb dann aToro KOHTPONBbHOMO CYUTLIBAHUSA (MK Apyrve, B TOM Yuchne 1
"yepHoBLIe" dhannbl), TO 3TO AenaeTcsd CTaH4apTHO:
®aiin > CoxpaHumb ¢hatinn ¢ OaHHbIMU Kak ....
lMprMmeyvaHue: ecrnm MMKpoCcxeMa NamsaT NocrneaoBaTenbHOro Tuna "He cekpetHas" (Hanpumep,
KynneHa B marasuHe, paboTtana B COCTaBe Kakoro-1o "He CEKpeTHOro" yCcTponcTea u 1.4.), To
06bIYHO, HUKAKNX CITIOXXHOCTEN Npu paboTe C HeWn HET (ECTECTBEHHO, eCnNn M/CXxeMa ncnpaBHa).
Ecnu ucnonbsyetca m/cxema, cHATasA € kKakoro-HnMbyap “"CekpeTHoro" yctponctaa (pa3paboTynkm He
3aMHTEepecoBaHbl B TOM, 4TODbI KTO-TO "B HEM X03anHM4an"), To B YacTb iMeek ee namsaTh (unv Bo
BCE AYEWNKM) HEBO3MOXHO ByaeT NpoM3BECTM 3annCb (MOXXHO TOSNbKO CYMTATD).

" Camoy4yumerb no npozpammuposaHutro PIC koHmposnnepoe Onst Ha4uHarowux"
http://ikarab.narod.ru E-mail: karabea@lipets  k.ru
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MpunoxeHne No2

OBJNACTb OMNEPATBHOW NMAMATU
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MpunoxeHne Ne3

COCTAB PEIMMCTPOB CIMNEUNAIIBHOIO HASHAYEHUNA PIC16F84A

Anpec Pernctp | but | HasBaHue HasHauyeHune
0 C dnar nepeHoca-3aema (pabota ¢ 6anTom).
1 DC dnar nepeHoca-3aema (pabota ¢ Mnagwnm nonybanTom).
03h/83h 2 z dnar Hynesoro pesynbrara.
STATUS | 3 -PD dnar BKMYEeHUs NUTaHKS.
Bakk0,1 4 -TO dnar nepenonHeHus cTopoxesoro Tanmepa WDT.
5 RPO BuTtbl BbIGOpa 6aHka
6 RP1 B npegenax rpynnbl 6aHKoB.
7 IRP but Bbibopa rpynn 6aHkoB (0,1 n 2,3).
0 PSO BuTbl ycTaHoBKM
1 PS1 KoadhpuLumeHTa aeneHms
2 PS2 npegaenuTens.
81h 3 PSA Bbut BbIGOpa cnocoba BKMYEHNUs NpeaenvrTens.
OPTION_R ™74 TOSE But BbIGOpa cnocoba npupaweHns TMRO nipu
BaHk1 BHELLHEM TakTe.
5 TOCS But BbIGOpa cnocoba nogaym TakTa.
6 INTEDG But BbIOGOpa akTMBHOro opoHTa CUrHana Ha Bxoae
npepbiBaHns INT.
7 -RBPU Bbut BKN-BbikN noaTarnearowinx R BbiBogos PORTB
RBIF dnar npepbiBaHW MO U3MEHEHUIO YPOBHEN CUrHaNOoB
Ha BbiBogax RB4...RB7 PORTB.
1 INTF dnar npepbiBaHuin No Bxoay INT.
0Bh/8Bh 2 TOIF dnar npepbiBaHWin Mo nepenonHeHuto TMRO
INTCON 3 RBIE BuUT paspelleHns npepbiBaHuii MO M3MEHEHWIO YPOBHEN
BaHk0,1 curHanoB Ha BbiBogax RB4...RB7 PORTB.
4 INTE BbuT paspeleHus npepbiBaHnin no Bxogy INT.
5 TOIE BbuT paspeleHus npepbiBaHnin o nepenonHeHnio TMRO.
6 EEIE BbuT paspelleHuns npepbiBaHuin No okoH4YaHMio EEPROM 3anucu.
7 GIE Bbut rmo6anbHoOro paspelleHns npepbiBaHuin.
0 RD But nHnumnanusaymm yteHus n3a EEPROM.
1 WR But Hnumnanusayum 3anncu B EEPROM.
88h 2 WREN But paspelueHus 3anucu 8 EEPROM.
EECON1 | 3 WRERR | ®nar owm6ku 3anvcu B8 EEPROM.
Bankl 4 EEIF dnar npepbiBaHNSA MO OKOHYaHWto 3anuc B EEPROM
5
6
7

0 RAO [ByHanpaeneHHbI BbIBOA nopTa A ¢ ypoBHamn TTJ1
1 RA1 [ByHanpaBneHHbI BbiBoA nopta A ¢ yposHamu TTJ1
2 RA2 [ByHanpaBneHHbI BbiBoA nopta A ¢ yposHsamu TTJ1
05h 3 RA3 [ByHanpaBneHHbI BbiBoA nopta A ¢ yposHsamu TTJ1
PORTA Mpy paboTe Ha BbIXO — 3aLLENKa C OTKPbIThLIM CTOKOM
BaHk0 4 RA4/TOCKI | MNpwn paboTe Ha Bxog — Tpurrep LWmnara.
TOCKI — Bxog BHelwHero Takta anst TMRO.
5
6
7
0 RBO/INT [ByHanpaBneHHbI BbiBoA nopta B ¢ yposHsamu TTJ1
WNU BHELLHWIA BXOZ npepbiBaHus INT.
06h 1 RB1 [ByHanpaBneHHbI BbiBoA nopta B ¢ yposHamu TTJ1
PORTB 2 RB2 [ByHanpaBneHHbI BbiBog nopta B ¢ ypoBHamu TTJ1
BaHk0 3 RB3 [ByHanpaBneHHbI BbiBoA nopta B ¢ ypoBHsamu TTJ1
4 RB4 [ByHanpaBneHHbI BbiBoA nopta B ¢ ypoBHsamu TTJ1
5 RB5 [ByHanpaBneHHbIn BbiBoA nopta B ¢ ypoBHamu TTJ1
6 RB6 [ByHanpaBneHHbI BbiBoA nopta B ¢ ypoBHamu TTJ1
7 RB7 [ByHanpaBneHHbI BbiBoA nopta B ¢ ypoBHsamu TTJ1




0 FOSCO Butel BbIOOpa
1 FOSC1 TUnNa reHepartopa.
2007h BuTbl 2 WDTE BuT paspelueHns paboTbl cTopoxkeBoro Tarmepa WDT
KoHAPUrypaLiy 3 -PWRTE Bbut paspelueHus paboTbl TaMepa BKMOYEHUS
nutaHna PWRT.
4 CP But 3aWmThHI.
5-13
7 6 5 4 3 2 1 0
03h(83h) STATUS IRP RP1 RPO -TO -PD Z DC C
05h PORTA RA4/TOCKI RA3 RA2 RA1 RAO
06h PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 | RBO/INT
0Bh(8Bh) INTCON GIE EEIE TOIE INTE RBIE TOIF | INTF RBIF
81h OPTION_REG | -RBPU | INTEDG | TOCS TOSE PSA PS2 PS1 PSO
88h EECON1 EEIF WRERR | WREN | WR RD
2007h KoHduryp. Butel ¢ 5 no 13 CP -PWRTE | WDTE | FOSC1| FOSCO
00h/80h INDF Pernctpbl kocBeHHoW agpecaunn. ObpalleHue k peructpy INDF Bbi3biBaeT
04h/84h FSR JencTBue ¢ perucTpom, agapec KoToporo ykasaH B FSR.
02h/82h PCL Pernctpbl cuetumka nporpamm PC. B PCL, mnagtwve 8 6uT.
0Ah/S8Ah PCLATH B PCH, crapwue 5 6ur.
08h EEDATA Pernctp xpaHeHust 4aHHbIX NPy YTEHUU U 3aNuUCK.
09h EEADR Pernctp xpaHeHus agpeca syeriku Npu YTEHUN 1 3anucu.
85h TRISA Bbibop HanpaeneHnsi paboTbl BbIBOAOB nopTta A.
86h TRISB Bbi6op HanpasneHns paboTbl BbIBOAOB nopta B.
0lh TMRO Pernctp xpaHeHus 6anta gns tanmepa TMRO.
89h EECON2 Mcnonb3yeTca B onepaunsax 3anmcn B EEPROM gns peanusauuu
0bs3aTensHON NocrnefoBaTeNbHOCTU KOMaHA.
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MpunoxeHne Ne4

Pernctp OPTION_ REG

7 6 5 4 3 2 1 0
BknroyeHue noaTArvBaroLWwmMx pe3amcTopoB nopra B:
bur 7 -RBPU | 1 — noagTarnBarowme pe3anctTopbl OTKIHOYEHbI
0 — noaTArMBaroLWme pe3amcTopbl BKIOYEHbI
Bbi6op akTMBHOro ¢ppoHTa curHana Ha Bxoge BHELLUHero
but 6 INTEDG | npepbiBaHus INT:
1 — npepbiBaHuA no nepeaHemy cpoHTy curHana (0/1)
0 — npepbiBaHMA No 3agHeMy hpoHTy curHana (1/0)
Bbi6op Takta gana TMRO:
Bbut 5 TOCS | 1 - BHewHUM TakT ¢ BbiBoga RA4/TOCKI
0 — BHyTpeHHun Takt CLKOUT
Bbi6op dpoHTa npupaweHna TMRO npu BHeLWWHEM TaKTe:
1 — npupaweHue npu nepenage (Ha Bbisoge RA4/TOCKI)
but 4 TOSE oT1k0
0 — npupallieHne npu nepenage (Ha BbiBoge RA4/TOCKI)
otOK1
Bbi6op cnocoba BKNO4YeHNA npeaaenuTens:
but 3 PSA 1 — npepaenuTenb BKIKOYEH nocre cTtopoxeBoro Taumepa WDT
0 — npepaenuTensb BKIOYeH nepea TMRO
PS2
Bbutr2-0 PS1 YctaHoBKa KoachduumeHTa aeneHnsa npeaaenutens
PSO

KOQ®DPUUMEHTbBI OENEHUA NPEAOENUTENA

3HavyeHue Onsa TMRO Onsa WDT
000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1.64 1:32
110 1:128 1.64
111 1:256 1:128
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MpunoxeHne Neb5

Peructp STATUS
[ R [ RPL [ RPO [ -TO [ -PD [ z [ bc [ C |
0

7 6 5 4 3 2 1
BuT BbIOOpa rpynn 6aHKOB.
Bur 7 IRP 0 — 6aHk 0,1 (000h — OFFh)

1 — 6aHk 2,3 (100h — 1FFh)

BuTtbl BbIGOpa 6aHKa B npeaenax rpynnbl 6aHKOB.

6aHk 3 (180h — 1FFh)

BuTt 6-5 RP1:RPO |6aHk 2 (100h — 17Fh)

6aHk 1 (080h — OFFh)

6aHk 0 (000h — 07Fh)

dnar nepenonHeHus ctopoxeBoro Tanmepa WDT:

but 4 -TO 1 — nocne c6poca no Bkno4veHUto nutauusa (POR) nnu
BbinonHeHus komaHg CLRWDT, SLEEP

0 — nocne nepenosniHeHnsa WDT

dnar BKIMOYEHUA NUTaAHUA:

but 3 -PD 1 — nocne c6poca no BknYeHUo nutanmsa (POR) unun
BbiNonHeHUuss kKomaHabl CLRWDT

0 — nocne BbINOSNIHEHNA KOMaHAabl SLEEP

®dnar HyneBoro pe3ynbTarta:

but 2 4 1 — HyneBOW pe3ynbTaT BbINONMHEHUA onepauumn

0 — pe3ynbTaT BbIMOJIHEHUS onepauun OTNUYHbINA OT HyNsA

®nar nepeHoca-3aema (paborta ¢ Mmnagwmm nonyoamTom)

(ans komavg ADDWF, ADDLW, SUBWF, SUBLW) :

but 1l DC 1 — 6bIN1 NepeHoc U3 MnagLwero nonyo6anTta

0 — He ObINO NepeHoca U3 Mnaguwero nonyb6amnrta

®nar nepeHoca-3aema (paborta c 6anTom)

(ans komang ADDWF, ADDLW, SUBWF, SUBLW) :

Bbut 0 C 1 — 6bIN NepeHoc u3 6anTta

0 — He ObINO NepeHoca U3 banTa

MpumevaHus: 1) Mpu 3aeme, cocTosiHUe hriara MMeeT MHBEPCHOE 3Ha4YeHune.
2) Mpu BbINONHEeHUM KOMaHA caBura, 6uT C 3arpyaeTcs cTapimm unm
Mnagawmm 6UMTOM CABUraeMoro perumcrpa.
3) Mpwn nomowwm pnaros —TO n —PD, MOXHO onpefennTb NPUYNHY
cbpoca MMKpPOKOHTpoOnnepa.

Pernctp PORTA

7 6 5 4 3 2 1 0

Peructp PORTB

7 6 5 4 3 2 1 0

Mpun paboTe BbIBOAA Ha BbIXOA, B COOTBETCTBYOLWMI OUT pernctpa TRIS... HykHO 3anucaTb O.
Mpwn paboTe BbIBOgA Ha BXOA, B COOTBETCTBYHOLWMNIN GUT pernctpa TRIS... HyHO 3anucatb 1.
Mpwn aTOM, OT BbIBOAA NOPTA, OTKMHOYAETCH BbIXOA COOTBETCTBYHOLLEN 3aLLENTKU.
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MNpunoxeHne Ne6

Pernctp INTCON

TOIF | INTF | RBIF |
7 6 5 4 3 2 1 0

FobanbHOe pa3pelleHue nNpepbIBaHUN:
bur 7 GIE 1 — pa3pelUeHbl BCe HEMaCKUpOBaHHbIe NpepbiBaHUA
0 — BCe npepbiBaHUA 3anpeLleHbl

PaspelueHue npepbiBaHUA NO OKOHYaHUIO 3anucu B EEPROM:
but 6 EEIE 1 — npepbiBaHue pa3peLueHo
0 — npepbiBaHue 3anpeLleHo

Pa3pelueHue npepbiBaHUA no nepenosiHeHuo TMRO:
but 5 TOIE 1 — npepbiBaHue pa3peLueHo
0 — npepbiBaHue 3anpeLieHo

PaspeweHue npepbiBaHus no Bxogy RBO/INT:
but 4 INTE 1 — npepbiBaHue pa3peLieHo
0 — npepbiBaHue 3anpeLueHo

Pa3spelieHune npepbiBaHUA NO U3SMEHEHUIO YPOBHEWN CUIHaNoB Ha
bur 3 RBIE BbiBoaax RB4...RB7:

1 — npepbiBaHUue pa3peLlueHo

0 — npepbiBaHue 3anpeLueHo

dnar npepbiBaHuA no nepenonHeHuto TMRO (copacbiBaeTcs
bur 2 TOIF nporpaMmmMHo):

1 — npou3sowrsio nepenonHeHune TMRO

0 — nepenonHeHna TMRO He 6bino

®nar npepbiBaHMa no Bxoay RBO/INT (copacbiBaeTcsa
bur 1 INTF nporpaMmmMHo):

1 — npousowno npepbiBaHue no Bxoay RBO/INT

0 — npepbiBaHuA no Bxoay RBO/INT He Gbino

dnar npepbiBaHUA NO U3MEHEHUIO YPOBHEN CUrHasnoB Ha

BbiBogax RB4...RB7 (copacbiBaeTcsi NporpaMmMHO):

but 0 RBIF 1 — 3acpukcMpoBaHO U3MeHeHNe YPOBHSA CUrHana Ha ogHoOM U3
BxonoB RB4...RB7

0 — He ObINO U3MEHEHUs1 YPOBHS CUrHasa HA Ha O4HOM u3
BxoaoB RB4...RB7

CUMBOJIbl KOHOUTI'YPALIUA

CocTaB CMMBOJIOB MOXHO y3HaTb U3 ¢hamna .INC

Ha3HauveHune CumBon HasHauveHue CumBon
_RC OSC COpoc no cHuxe- _BODEN_ON
_EXTRC_OSC Huo U nuT. _BODEN_OFF
_EXTRC_OSC_ CLKOUT Pexunm paboTbl _MLCRE_ON
_EXTRC _OSC NOCLKOUT BbiBoga —MCLR ~MLRCE_OFF
TaktoBbIN | INTRC OSC _CP_ALL
reHeparop _INTRC_OSC_ CLKOUT 3awmTa namMaTm _CP_ON
_INTRC_OSC_NOCLKOUT nporpamm _CP_75
_LP_OSC _CP 50
~XT_OSC _CP_OFF
_HS OSC 3awwmTta EEPROM _DP_ON
Crtopoxeson | WDT ON namMATU AaHHbIX _DP_OFF
Tanmep WDT | WDT OFF 3awmTa kanubpoBoy- | CPC ON
Tanmep Bkn —a | PWRTE_ON HOM UHcopmauumn _CPC _OFF
nuTaHusa _PWRTE_OFF
PWRT

31



MpunoxeHne Ne7

Pernctp EECONL1

7:5 — ynTtarorcsa kak 00h

| | | EEIF | WRERR | WREN | WR | RD |
7 6 5 4 3 2 1 0
dnar npepbiBaHUSA NO OKOHYaHUIO 3annucu B EEPROM
but4 EEIF (copacbiBaeTcs NporpaMMHO):
1 — 3anucb aaHHbIX B EEPROM 3aBeplieHa
0 — 3anucb gaHHbix B EEPROM He 3aBeplueHa unu He 6bina Ha4yarta
®dnar own6kn 3annucn B EEPROM:
1 - 3anucb npepBaHa
but 3 WRERR (npousowen oauH n3 copocos: no curHany MLCR, no
nepenonHeHuto WDT B HOpManbHOM pexume, No CHMXxXeHuro U
nutaHusa BOR)
0 — 3anucb 3aBeplLUeHa
Pa3pelweHue 3anucu B EEPROM:
But 2 WREN 1 — 3anucb paspelueHa
0 — 3anucb 3anpeLueHa
UHnumanusmsaumsa sanmcm B EEPROM (nporpaMmmMHO MOXeT ObITb
but 1 WR yCTaHOBJIEH TONbKO B 1, cOpacbiBaeTcs annaparHo):
1 — MHMUManusauymsa 3anucu
0 — 3anucb 3aBeplLUeHa
UHnumanusmsaumsa yreHusa ns EEPROM (nporpaMMHO MOXeT ObITb
But 0 RD yCTaHOBJIEH TONbKO B 1, cOpacbiBaeTcs annaparTHo):

1 — MHUUManNu3auus YTeHus
0 — YyTeHMe 3aBepLUEHO
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MpunoxeHne Ne8

Butbi KOHOUT'YPALIUU

Appec 2007h
131211 |10]|9]8]|7]|6]|5] cCP |-PWRTE| WDTE | FOSC1 | FOSCO |
He 3agencTBOBaHbI (YMTaKOTCA KakK 1) 4 3 2 1 0

BuT 3aWwunThI:

but 4 CP 1 — 3awmTa BbIKNIOYEHA

0 — 3awmTa BKINOYEHa

BuT paspelweHus paboTbl TanMepa BKITHOYEHUA NuTaHna PWRT:
but 3 -PWRTE | 0 — 6byaeT NnpoM3BOAUTLCA BbiAepiKKa NPU BKIIOYEHUUN NUTAHUA
1 — BblAEPXKKM NPON3BOAUTLCA He byaeT

BuT paspeweHus paboTbl cTopoxeBoro Tanmepa WDT:

but 2 WDTE 1 - WDT BkKnto4eH

0 — WDT BbIKnO4eH

burt 1,0 FOSC1 BuTbl BbIOOpa TUNAa reHeparopa

FOSCO
PeXxumbl TakTOBOro reHeparopa
00 LP - reHepaToOp HY reHepaTop ANs 3KOHOMUYHbIX NPUITOXEHUIN
01 XT - reHepaTtop CraHpapTHbIN KBapLeBbI reHepaTop
10 HS - reHepaTop BY kBapueBbIf reHepaTop
11 RC - reHepaToOp RC reHepaTop ¢ BHewHen RC uenbto
HanpsixeHne nutaHus Tun reHepaTopa Makc. pabo4as yactoTa
2-3vV RC 2 Mru
LP 200 Kry
3-6vVv RC, XT 4 Mruy,
LP 200 Kru
45-55v HS 10 Mruy,

Bumsi koHgu2ypayuu 3adaromcsi ¢ nomouwibro dupekmuebl CONFIG.

NMPAMEP:
LIST p=pl6C77 ; BbiGOp TMNa m/koHTponnepa.
#INCLUDE <P16C77.INC> ; NogkniodyeHne BcnomoraTtenbHoro dgamnna.

;HacTponka 6utoB KoHcurypaumm

__CONFIG _XT_OSC & PWRTE_ON & _CP_OFF & WDT_ON

org 0 ; YcTaHOBKa HyJleBOro agpeca B naMsiTu nporpamMmm.
goto START ; Hayano ucnonHeHuns nporpammeil.
end

Habop cumeonoe, docmynHbix 011 KOHKPEeMmMHO20 MUKPOKOHMpoJsisiepa, Haxooumcsi
e coomeemcmeyrouwem ¢hatine .INC
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MpunoxeHne Ne9

Tabnuua yncen, otobpaxaembix B ogHOM bante

D B H D B H D B H D B H
0 0000 0000 00 64 0100 0000 | 40 128 1000 0000 80 192 1100 0000 CO
1 0000 0001 01 65 0100 0001 | 41 129 1000 0001 81 193 1100 0001 Ci
2 0000 0010 02 66 0100 0010 | 42 130 1000 0010 82 194 1100 0010 C2
3 0000 0011 03 67 0100 0011 | 43 131 1000 0011 83 195 1100 0011 C3
4 0000 0100 04 68 0100 0100 | 44 132 1000 0100 84 196 1100 0100 C4
5 0000 0101 05 69 0100 0101 | 45 133 1000 0101 85 197 1100 0101 C5
6 0000 0110 06 70 0100 0110 | 46 134 1000 0110 86 198 1100 0110 C6
7 0000 0111 07 71 0100 0111 | 47 135 1000 0111 87 199 1100 0111 C7
8 0000 1000 08 72 0100 1000 | 48 136 1000 1000 88 200 1100 1000 C8
9 0000 1001 09 73 0100 1001 | 49 137 1000 1001 89 201 1100 1001 C9
10 0000 1010 0A 74 0100 1010 | 4A 138 1000 1010 8A 202 1100 1010 CA
11 0000 1011 0B 75 0100 1011 | 4B 139 1000 1011 8B 203 1100 1011 CB
12 0000 1100 0C 76 0100 1100 | 4C 140 1000 1100 8C 204 1100 1100 CC
13 0000 1101 0D 77 0100 1101 | 4D 141 1000 1101 8D 205 1100 1101 CD
14 0000 1110 OE 78 0100 1110 | 4E 142 1000 1110 8E 206 1100 1110 CE
15 0000 1111 OF 79 0100 1111 | 4F 143 1000 1111 8F 207 1100 1111 CF
16 0001 0000 10 80 0101 0000 50 144 1001 0000 90 208 1101 0000 DO
17 0001 0001 11 81 0101 0001 | 51 145 1001 0001 91 209 1101 0001 D1
18 0001 0010 12 82 0101 0010 52 146 1001 0010 92 210 1101 0010 D2
19 0001 0011 13 83 0101 0011 | 53 147 1001 0011 93 211 1101 0011 D3
20 0001 0100 14 84 0101 0100 | 54 148 1001 0100 94 212 1101 0100 D4
21 0001 0101 15 85 0101 0101 55 149 1001 0101 95 213 1101 0101 D5
22 0001 0110 16 86 0101 0110 | 56 150 1001 0110 96 214 1101 0110 D6
23 0001 0111 17 87 0101 0111 57 151 1001 0111 97 215 1101 0111 D7
24 0001 1000 18 88 0101 1000 | 58 152 1001 1000 98 216 1101 1000 D8
25 0001 1001 19 89 0101 1001 59 153 1001 1001 99 217 1101 1001 D9
26 0001 1010 1A 90 0101 1010 5A 154 1001 1010 9A 218 1101 1010 DA
27 0001 1011 1B 91 0101 1011 | 5B 155 1001 1011 9B 219 1101 1011 DB
28 0001 1100 1C 92 0101 1100 5C 156 1001 1100 9C 220 1101 1100 DC
29 0001 1101 1D 93 0101 1101 | 5D 157 1001 1101 9D 221 1101 1101 DD
30 0001 1110 1E 94 0101 1110 5E 158 1001 1110 9E 222 1101 1110 DE
31 0001 1111 1F 95 0101 1111 | 5F 159 1001 1111 9F 223 1101 1111 DF
32 0010 0000 20 96 0110 0000 60 160 1010 0000 A0 224 1110 0000 EO
33 0010 0001 21 97 0110 0001 61 161 1010 0001 Al 225 1110 0001 El
34 0010 0010 22 98 0110 0010 62 162 1010 0010 A2 226 1110 0010 E2
35 0010 0011 23 99 0110 0011 63 163 1010 0011 A3 227 1110 0011 E3
36 0010 0100 24 100 0110 0100 64 164 1010 0100 A4 228 1110 0100 E4
37 0010 0101 25 101 0110 0101 65 165 1010 0101 A5 229 1110 0101 ES
38 0010 0110 26 102 0110 0110 66 166 1010 0110 A6 230 1110 0110 E6
39 0010 0111 27 103 0110 0111 67 167 1010 0111 A7 231 1110 0111 E7
40 0010 1000 28 104 0110 1000 68 168 1010 1000 A8 232 1110 1000 E8
41 0010 1001 29 105 0110 1001 69 169 1010 1001 A9 233 1110 1001 EQ
42 0010 1010 2A 106 0110 1010 6A 170 1010 1010 AA 234 1110 1010 EA
43 0010 1011 2B 107 0110 1011 6B 171 1010 1011 AB 235 1110 1011 EB
44 0010 1100 2C 108 0110 1100 6C 172 1010 1100 AC 236 1110 1100 EC
45 0010 1101 2D 109 0110 1101 6D 173 1010 1101 AD 237 1110 1101 ED
46 0010 1110 2E 110 0110 1110 6E 174 1010 1110 AE 238 1110 1110 EE
47 0010 1111 2F 111 0110 1111 6F 175 1010 1111 AF 239 1110 1111 EF
48 0011 0000 30 112 0111 0000 70 176 1011 0000 BO 240 1111 0000 FO
49 0011 0001 31 113 0111 0001 71 177 1011 0001 Bl 241 1111 0001 F1
50 0011 0010 32 114 0111 0010 72 178 1011 0010 B2 242 1111 0010 F2
51 0011 0011 33 115 0111 0011 73 179 1011 0011 B3 243 1111 0011 F3
52 0011 0100 34 116 0111 0100 74 180 1011 0100 B4 244 1111 0100 F4
53 0011 0101 35 117 0111 0101 75 181 1011 0101 B5 245 1111 0101 F5
54 0011 0110 36 118 0111 0110 76 182 1011 0110 B6 246 1111 0110 F6
55 0011 0111 37 119 0111 0111 77 183 1011 0111 B7 247 1111 0111 F7
56 0011 1000 38 120 0111 1000 78 184 1011 1000 B8 248 1111 1000 F8
57 0011 1001 39 121 0111 1001 79 185 1011 1001 B9 249 1111 1001 F9
58 0011 1010 3A 122 0111 1010 7A 186 1011 1010 BA 250 1111 1010 FA
59 0011 1011 3B 123 0111 1011 7B 187 1011 1011 BB 251 1111 1011 FB
60 0011 1100 3C 124 0111 1100 7C 188 1011 1100 BC 252 1111 1100 FC
61 0011 1101 3D 125 0111 1101 7D 189 1011 1101 BD 253 1111 1101 FD
62 0011 1110 3E 126 0111 1110 7E 190 1011 1110 BE 254 1111 1110 FE
63 0011 1111 3F 127 0111 1111 7F 191 1011 1111 BF 255 1111 1111 FF




MpunoxeHne NelO

KOMAHﬂb| ACCEMBIJIEPA .D,ﬂﬂ NMNKoB (BapuaHT ¢ owmbkamu Nel)

MHEMOHUKA OMNMMCAHUME NMPUMEPDI Uvkn. | ®narm
BaﬁT-OpMeHTMDOBaHHbIe KOMaHAabl
CnoxuTb CogepxnumMoe permcTpos ADDWF _ABC,0
W u f [o BbINonHeHns
W=0x17
Ecnu d=0, pesynbTaT coxpaHsieTcs B ABC=0xC2
peructpe W. Mocne BbINONHEHMSA
Ecnu d=1, pesynbTaT coxpaHsieTcs B W=0xD9
peructpe f. ABC=0xC2
KocBeHHad agpecaums: Ang ee BbINOMHEeHNUs KocseHHasi agpecauuns
HeobOxoammMo obpaTuTbes k pernctpy INDF. ADDWEF INDF,1
OHo BbI3OBET AENCTBUE C PETUCTPOM, [o BbINONHEHMSA
ADDWE f. d afpec KOToporo ykasaH B FSR. W=0x17
KoceeHHas 3anuck B pernctp INDF He FSR=0xC2 (3HauyeHune
CnoxeHue BbI30BET HMKaKMUX AeNCTBUIA (KpoMe perncrpa c agpecom
Wwnf BO34encTBus Ha donaru B peructpe STATUS) B FSR=0x20) 1 C,DC,Z
KocseHHoe uTeHue INDF (FSR=0) gact lMocne BbINONHEHMSA
pesynbTat 00h. W=0x17
9-11 6uT KOocBeHHoro agpeca (IRP) coxpa- FSR=0xC2 (3HayeHune
HAeTca B peructpe STATUS<7>. perucTtpa ¢ agpecom
VMismMeHeHve afpeca cyeTymka komaHa PC B FSR=0x37)
(BblMMCISIEMBIN Epexoa) BbINOMHAETCA U3smeHeHue adpeca PC
KOMaHAou npupaLleHus k pernctpy PCL. ADDWE PCL.0
Mpu 3aTom HeobGXxoAMMO cneauThb, YTOObI [o BbinonHeHus
3HayeHne PCL He nepecekaro rpaHuuy W=0x10
6noka namsTK AaHHbIX (256 6anT, nHave PCL=0x37
paboTta no konbLy). C=x
PCL — mnagwwn 6ant (8 6ut <7:0>) cuetynka Mocne BbINONHEHMSA
komang (PC), 4OCTyneH AN YTEeHUs 3anucu. PCL=0x47
PCH — ctapwwin 6anT (5 out <12:8>) Cc=0
cyeTynka komaHg PC, He gocTtyneH aons ADDWF PCL,0
yTeHus un 3anucu). Bce onepaunn ¢ PCH [o BbinonHeHus
NPoOUCXoasT Yepe3 AONOMHUTENbHbIN W=0x10
pernctp PCLATH. PCL=0xF7
PCH=0x08
C=x
[Mocne BbINOMHEHUA
PCL=0x07
PCH=0x08
Cc=1
ANDWE ABC.,1
[lo BbINONHEHUS
W=0x17 (00010111)
ABC=0xC2(11000010)
BbinonHseTca nobutHoe “U” coaepxumoro lMocne BbINONHEHMSA
ANDWE f d pernctpos W u f. W=0x17
ABC=0x02 (00000010)
MobutHoe U Ecnu d=0, pesynbTaT coxpaHsieTcs B ANDWE  ABC.0 1 z
Wwnf peructpe W. [0 BbINOMHEHMS
Ecnu d=1, pe3ynbTaT COXpaHsieTcs B W=0x17 (00010111)
pernctpe f. ABC=0xC2(11000010)

[Nocne BbINONHEHUS
W=0x02 (00000010)

ABC=0xC2
KoceeHHasi adpecauusi
ANDWEF _INDF,1
[lo BbINONHEHUS
W=0x17

FSR=0xC2 (3HayeHune
perucTpa c agpecom B
FSR=0x5A)

[Nocne BbINONHEHMS!

35




W=0x17

FSR=0xC2 (3HayeHune
perucTpa c agpecom B
FSR=0x15)

Ounctutsb f

Ounctntb cogepxmmoe perncrpa f
M YCTaHOBUTL donar Z

CLRF FLAG REG
[0 BbINONHEHUS
FLAG_REG=0x5A
Mocne BbINONHeHNA
FLAG_REG=0x00
Z=1
KoceeHHasi aOpecayusi

CLRF INDF
[0 BbINONHEHUS
FSR=0xC2 (3Ha4eHune
perucTpa c agpecom B
FSR=0xAA)
Mocne BbINONHEHNA
FSR=0xC2 (3Ha4eHue perucTpa
¢ agpecoM B FSR=0x00)
Z=1

CLRW

Ounctute W

Ounctutb cogepxumoe perncrpa W
W yCTaHOBUTL onar Z

CLRW
[0 BbINONHEHUS
W=0x5A
Mocne BbINONHEHMSA
W=0x00
Z=1

COME f, d

WHBepTupo-
Batb f

MHBepTMpoBaTh Bce GuThl B pernctpe f

Ecnu d=0, pesynbTaT coxpaHsieTcs B
peructpe W.

Ecnu d=1, pe3ynbTaT coXpaHseTcs B
pernctpe f

COMF REG1,0
[0 BbINONHEHUS
REG1=0x13
Mocne BbINONHEHMS
REG1=0x13
W=0xEC

COMF REG1,1
[lo BbINONHEHUS
REG1=0xFF
Mocne BbINONHEHMSA
REG1=0x00
Z=1
KoceeHHasi adpecauyusi

COMF ___INDF,1
[lo BbINONHEHUS
FSR=0xC2 (3Ha4eHune
perucrpa c agpecom B
FSR=0xAA)
Mocne BbINONHEHMSA
FSR=0xC2 (3Ha4yeHue
perucTpa c agpecom B
FSR=0x55)

DECE f. d

BblyecTtb
1usf

[ekpeMeHTUpoBaTb COAEPXKNUMOE
peructpa f

Ecnu d=0, pesynbTaT cOXpaHsieTcs B
peructpe W.

Ecnu d=1, pesynbTaT coxpaHsieTcs B
peructpe f.

DECF CNT,1
[lo BbINONHEHUS
CNT=0x01
Z=0
Mocne BbINONHEHMS
CNT=0x00
Z=1

DECF CNT,0
[lo BbINONHEHUS
CNT=0x10
W=x
Z=0
[Nocne BbINONHEHMS
CNT=0x10
W=0x0F
Z=0
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KoceeHHasi aOpecauyusi
DECF _INDF,1

[lo BbINONHEHUS
FSR=0xC2 (3HayeHune
perucTpa c agpecom B
FSR=0x01)
Mocne BbINoONHeHNS
FSR=0xC2 (3HauyeHue
perucTpa c agpecom B
FSR=0x00)
Z=1

[ekpemMeHTUpoBaTb CoaepXnmoe

HERE DECFSZ CNT.1
GOTO LOOP

pernctpa f c nponyckom ecnu 0 CONTINUE
DECFSZ f,d .
Ecnu d=0, pesynbTaT coxpaHsieTcs B 1) [o BbinonHeHus
BbluecTb peructpe W. CNT=0x01
1unsfum Ecnu d=1, pesynbTaT COXpaHsieTcs B PC=agpec HERE 1(2)
nponycTuTb peructpe f. [Mocne BbINOMHEHUA
ecnn 0 CNT=0x00
Ecnu pesynbTat He paBeH 0, ncnonHsietcs PC=agpec CONTINUE
cneayoLlas UHCTPYKLMS. 2) [o BbinonHeHus
Ecnu pesynbTat = 0, To crnegytoLias CNT=0x02
MHCTPYKUMS HE UCMOSHAETCS, a KomaHaa PC=agpec HERE
BbINOMHAETCA 3a 2 uukrna (BO BTOPOM LUKIE [Mocne BbINOMHEHUA
BbinonHaetcsa NOP). CNT=0x01
PC=agpec HERE+1
1) INCF__CNT.1
[0 BbINONHEHUS
CNT=0xFF
Z=0
Mocne BbINONHEHMSA
CNT=0x00
z=1
2) INCF _CNT,0
[lo BbINONHEHUS
CNT=0x10
MHKpeMeHTMpOoBaTb coagepxmmoe W=x
INCF f, d peructpa f Z=0
lMocne BbINONHEHMSA
MpnbaButb Ecnu d=0, pesynbTaT coOXpaHsieTcs B CNT=0x10 1
lkf pernctpe W. W=0x11
Ecnu d=1, pesynbTaT cCOXpaHsieTcs B Z=0
pernctpe f. KoceeHHasi adpecayus
INCF  INDF.,1
[0 BbINONHEHUS
FSR=0xC2 (3HauyeHune
perucrpa c agpecom B
FSR=0xFF)
Z=0
[Mocne BbINOMHEHUA
FSR=0xC2 (3Ha4yeHune
perucrpa c agpecom B
FSR=0x00)
Zz=1
HERE INCESZ CNT.1
GOTO LOOP
MHKpemMeHTupoBaTh cogepxumoe CONTINUE
peructpa f .
INCFSZ f, d 1) [o BbINonHeHus
Ecnu d=0, pesynbTaT coxpaHsieTcs B PC=agpec HERE
peructpe W. CNT=0xFF
MpubaeuTtb Ecnu d=1, pesynbTaT coxpaHsieTcs B Mocne BbINOMHEHMSA
lkfun peructpe f. CNT=0x00 1(2)
nNpPonycTUTb PC=agpec CONTINUE
ecrm 0 Ecnu pesynbtat He paBeH 0, ucnosHseTcs 2) [o BbINnonHeHus

crneayoLas MHCTPYKUUS.
Ecnu pesynbTtat = 0, TO cnegytowias
MHCTPYKUMS HE UCMOSNHAETCS, KoMaHaa
BbINOMHSAETCH 3a 2 uukna (BoO BTOPOM LUKIe —
NOP).

PC=agpec HERE
CNT=0x00

[Mocne BbINonNHeHWs
CNT=0x01
PC=agpec HERE+1
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1) IORWF RES,0
[lo BbINONHEHUS
RES=0x13
W=0x91
Mocne BbINONHEHMs
RES=0x13
W=0x93
Z=0

2) IORWF RES,1
[lo BbINONHEHUS

Mo6butHoe “UNN" cogepxummoro RES=0x13
IORWFE__fd pernctpoB W u f W=0x91
Mocne BbINONHEHMSA
MobutHoe Ecnun d=0 — pe3ynbTaTt coxpaHseTcs B RES=0x93
“unn” pernctpe W W=0x91
W u f Ecnun d=1 — pe3ynbTaT coxpaHseTcs B z=1
peructpe f. 3) IORWF RES.1
[lo BbINONHEHUS
RES=0x00
W=0x00
lMocne BbINONHEHMSA
RES=0x00
W=0x00
z=1
KoceeHHasi aOpecayusi
IORWF _INDF,1
[lo BbINONHEHUS
W=0x17
FSR=0xC2 (3Ha4eHue
perucrpa c agpecom B
FSR=0x30)
lMocne BbINONHEHMSA
W=0x17
FSR=0xC2 (3HayeHune
perucrpa c agpecom B
FSR=0x37)
Z=0
MOVE FESR.0
[0 BbINONHEHUS
W=0x00
FSR=0xC2
[Mocne BbINOMHEHUA
W=0xC2
FSR=0xC2
Z=0
Cogepxumoe peructpa f nepecoinaercs MOVE FESR,1
B perucTp agpecara 1) [Oo BbiNnonHeHus
MOVE fd FSR=0x43
Ecnun d=0 — 3Ha4eHne coxpaHsaeTcH B [Mocne BbINOMHEHUA
Mepecnatb peructpe W. FSR=0x43
£ Ecnu d=1 — 3Ha4yeHne coxpaHsieTcs B Z=0
peructpe f. 2) [o BbInonHeHus
FSR=0x00
d=1 ucnonb3yeTcsa ANA NPOBEPKM [Mocne BbINONHEHMSA
cogepxumoro f Ha Honb. FSR=0x00
Z=1

KoceeHHasi aOpecayusi
MOVF INDF,1

[lo BbINONHEHUS
W=0x17
FSR=0xC2 (3Ha4yeHune
perucTpa c agpecom B
FSR=0x00)
Mocne BbINONHeHNA
W=0x17
FSR=0xC2 (3HayeHune
perucTpa c agpecom B
FSR=0x00)
Z=1
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MOVWEF f

Mepecnatb
W B f

Mepecnatb cogepxumoe W B f

MOVWF OPTION
[lo BbINONHEHUS
OPTION=0xFF
W=0x4F
Mocne BbINONHEHMs
OPTION=0x4F
W=0x4F

KoceeHHasi adpecauyusi
MOVWE INDF

[0 BbINONHEHUS
W=0x17
FSR=0xC2 (3Ha4eHue
pernctpa c agpecom B
FSR=0x00)
Mocne BbINONHeHNs
W=0x17
FSR=0xC2 (3Ha4eHue
pernctpa c agpecom B
FSR=0x17)

Z
o

HeT onepauwun

HERE NOP
[lo BbINONHEHUS
PC=agpec HERE
[Nocne BbINONHEHMS
PC=agpec HERE+1

RLF f. d

Linknuyeckun
cosur f
BMNEeBO Yyepes
nepeHoc

BbinonHaeTcs UMKNMYECKUn CaBuUr

BMNEBO coaepXummoro peructpa f yepes

(L

6uT C perncrtpa STATUS

Ecnun d=0 — pe3ynbTaT coxpaHseTcs B

peructpe W.

Ecnun d=1 — pe3ynbTaT coxpaHseTcs B

pernctpe f.

4

Penuctp

A

RLF REG,0
[0 BbINONHEHUS
REG=11100110
Cc=0
Mocne BbINONHEHUs
REG=11100110
W=11001100
Cc=1

KoceeHHasi adpecauyusi
RLF INDF,1

[0 BbINONHEHUS
W =XXXXXXXX
FSR=0xC2 (3Ha4eHue
perucrpa c agpecom B
FSR=0x3A-00111010)
Cc=1
Mocne BbINONHEHMs
W=0x17
FSR=0xC2 (3Ha4eHune
perucrpa c agpecom B
FSR=0x75-01110101)
Cc=0

RLF INDF,1
[lo BbINONHEHUS
W=XXXXXXXX
FSR=0xC2 (3HayeHue
perucrpa c agpecom B
FSR=0xB9-10111001)
C=0
Mocne BbINONHEHMS
W=0x17
FSR=0xC2 (3Ha4yeHune
perucrpa c agpecom B
FSR=0x72-01110010)
Cc=1

39




RRFE REG,0
[lo BbINONHEHUS
REG=11100110
W =XXXXXXXX
C=0
[Nocne BbINONHEHMS
REG=11100110

W=01110011
C=0
KoceeHHasi aOpecayusi
BbinonHaeTcs LMKNnYecknii casur RRF INDF,1
RRF f d BMNpaBO cofepXumoro pernctpa f yepes [0 BbINOMHEHMS
6ut C pernctpa STATUS W=XXXXXXXX
Linknuyeckun FSR=0xC2 (3Ha4yeHue
casur f Ecnu d=0 — pe3ynbTaT coxpaHsieTcs B perucTpa c agpecom B C
BrnpaBo 4yepes peructpe W. FSR=0x3A-00111010
nepeHoc Ecnu d=1 — pe3ynbTaT coxpaHsieTcq B Cc=1
peructpe f. Mocne BbINONHEHNSA
W=0x17
FSR=0xC2 (3HayeHune
. perucTpa c agpecom B
|'> C > Per[/[(:Tp i > FSR=0x9D-10011101
| C=0
RRF INDF,1
[lo BbINONHEHUS
W=XXXXXXXX
FSR=0xC2 (3HayeHune
perucTpa c agpecom B
FSR=0x39-00111001
C=0
Mocne BbINoONHeEHNSA
W=0x17
FSR=0xC2 (3Ha4eHue perucTpa
C agpecoMm B
FSR=0x1C-00011100
C=1
SUBWF REG.,1
[0 BbINONHEHUS
REG=0x03
W=0x02
C=x
BblyecTb cogepxumoe peructpa W Z=X
SUBWF _f d u3 peructpa f. [Mocne BbINOMHEHUA
REG=0x01
BbluecTb Ecnun d=0 — pe3ynbTaT coxpaHseTcs B W=0x02 C.DC,z
W uns f pernctpe W. C=1 (+ pesynbtaT)
Ecnu d=1 — pe3ynbTaT coxpaHseTcs B Z=0
peructpe f. SUBWF REG.,1

[lo BbINONHEHUS
REG=0x02
W=0x02
C=x
Z=x
Mocne BbINONHEHMS
REG=0x00
W=0x02
C=1 ( 0 — pesynbTar)
Z=1

SUBWF REG,1
[0 BbINONHEHUS
REG=0x01
W=0x02
C=x
Z=X
Mocne BbINONHEHMSA
REG=0xFF
W=0x02
C=0 ( - pesynbTar)
Z=0
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SWAPFE_f. d

[NomeHATb
MecTamu
nony6anTbl
B f

[TloMeHATb MecTamu CTapLumni U MnagLnm
nony6awnTbl peructpa f.

Ecnu d=0 — pe3ynbTaTt coxpaHsieTcsi B perucrpe

Ecnu d=1 — pesynbTaT coxpaHsieTcs B peructpe
f.

SWAPF REG,0
[lo BbINONHEHUS
REG=0xA5
W=x
[Nocne BbINONHEHMS
REG=0xA5
W=0x5A

SWAPF REG,1
[0 BbINONHEHUS
REG=0xA5
[Nocne BbINONHEHMS
REG=0x5A

KoceeHHasi aOpecayusi

SWAPF INDF,1
[0 BbINONHEHUS
W=0x17
FSR=0xC2 (3Ha4eHue
Peructpa ¢ agpecom B
FSR=0x20
[Nocne BbINONHEHMS
W=0x17
FSR=0xC2 (3Ha4eHune
Perunctpa c agpecom B
FSR=0x02

XORWEF f, d

MobutHoe “uc-
Krtoyatolee
mnn»
Wunf

CpasHeHue col0epxumoz0o peaucmpos
W u f (nposepka Ha oOuHako8oCcmb)

MNobutHoe “Uckntovatowee “UNA"
cogepxummoro permctpoe W u f.

Ecnu d=0 — pe3ynbTaT coxpaHsieTcs B perucrpe

Ecnu d=1 — pesynbTaT coxpaHsieTcs B peructpe

XORWF REG,1
[0 BbINONHEHUS
REG=0xAF
W=0xB5
[Nocne BbINONHEHMS
REG=0x1A
W=0xB5

XORWF REG,0
[lo BbINONHEHUS
REG=0xAF
W=0xB5
[Nocne BbINONHEHMS
REG=0xAF
W=0x1A

KoceeHHasi adpecauyusi

XORWF _ INDF,1
[lo BbINONHEHUS
W=0xB5
FSR=0xC2 (3Ha4eHue perucTpa
C agpecom B
FSR=0xAF)
[Nocne BbINONHEHMS
W=0xB5
FSR=0xC2 (3Ha4eHue peructpa
C agpecom B
FSR=0x1A)

Bur - OpUEHTUPOBAHHbIE KOMaHObI

(b-ot0 po 7)

BCF b
YcTaHoBUTb
B “0” 6uT B
peructpe f

Ouuctutb 6UT b B peructpe f

BCF REG,7
[0 BbINONHEHUS
REG=0xC7-11000111
lMocne BbINONHEHMSA
REG=0x47- 01000111
KoceeHHasi aOpecayusi
BCF INDF,3
[lo BbINONHEHUS
W=0x17
FSR=0xC2 (3Ha4eHue peructpa
C agpecom B
FSR=0x2F)
lMocne BbINONHEHMSA
W=0x17
FSR=0xC2 (3Ha4eHue perucTpa
C afipecoMm B
FSR=0x27)
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BSF
[lo BbINONHEHUS
REG=0x0A- 00001010
Mocne BbINONHEHMS

REG.7

BSFE__fb REG=0x8A- 10001010
YcTaHoBUTb YcTaHoBuUTb 6UT b B perucTpe f KoceeHHasi adpecauyusi
B“l"6ut B BSF INDF,3 1
peructpe f [o BbINONHEHMSA
W=0x17
FSR=0xC2 (3Ha4eHue perucTpa
C agpecoMm B
FSR=0x20)
Mocne BbINoNHeHNSs
W=0x17
FSR=0xC2 (3Ha4eHue peructpa
C agpecoMm B
FSR=0x28)
HERE BTFSC FLAG.4
FALSE GOTO ABC
TRUE
BTESC f. b Ecnu 6ut b B peructpe f =1, .
UCMONHAETCH cneayroLas MHCTPYKUKS 1) [o BbinonHeHus
Mpoeeputb 6uT | Ecnu 6ut b B peructpe f =0, PC=agpec HERE
b B peructpe f, | To crnegyowas MHCTPYKUMSA FLAG=XXX0XXXX 1(2)
ecrnm b=0, TO | He BbLINOMNHSAETCS, a KOMaHAa Mocne BbINONHEHNA
nponycTuTbL BbINOMHSAETCS 3a 2 Uukna T.k. FLAG<4>=0,
crnegyoLyo (BO 2-M umkne BbinonHsietcs NOP) PC=agpec TRUE
MHCTPYKLMIO 2) [o BbinonHeHus
PC=agpec HERE
FLAG=XXX1XXXX
Mocne BbINONHEHNA
T.k. FLAG<4>=1,
PC=agpec FALSE
HERE BTFSS FLAG/4
FALSE GOTO ABC
BTFSS f,b Ecnu 6ut b B peructpe f=0, .
UCTONHAETCH cneayroLas MHCTPYKUMS 1) Ao BbINOMAHEHMWS
MpoBepuTtb 6uT | Ecnn 6ut b B pernctpe f=1, PC=agpec HERE
b B peructpe f, | To cnegyowas MHCTPYKUMSA FLAG=XXX0XXXX 1(2)
ecnm b=1, To He BbINOSHSETCs, a kKoMaHaa Mocne BbINoNHeHNs
nponycTuTb BbINOMHSAETCH 3a 2 Uukna T.k. FLAG<4>=0,
cregyoLyo (BO 2-M umkne BbinonHsietcs NOP) PC=agpec FALSE
MHCTPYKLMIO 2) [o BbInonHeHus
PC=agpec HERE
FLAG=XXX1XXXX
Mocne BbINONHeHNA
T.k. FLAG<4>=1,
PC=agpec TRUE
KomaHgbl onepaumin ¢ KOHCTaHTamu (k—o10po255)
ADDLW __ 0x15
[0 BbINONHEHUS
W=0x10
Mocne BbINONHeHNA
W=0x25
ADDLW REG
ADDLW Kk Copgepxumoe pernctpa W [lo BbINOMHEHMS
cknagbiBaeTca € 8 — paspagHou W=0x10
Cnoxutb KOHCTaHTOn K. REG=0x37(agpec pe- 1 C.DC,z
KOHCTaHTy rmcrpa)
cW PesynbTtat coxpaHsieTcs B peructpe W Mocne BbINoNHeHNs
W=0x47
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ADDLW HIGH(LU_TAB)
[lo BbINONHEHUS
W=0x10
LU_TAB=0x9375 (ag-
pec B NamsiTh npo-
rpamm)
Mocne BbINONHEHMS
W=0xA3

SUBLW Kk

Bblvectb W
n3
KOHCTaHTbI

Bbluectb cogepxumoe pernctpa W
M3 8 — pas3psaaHOM KOHCTaHThbl K.

PesynbTaT coxpaHsieTcs B peructpe W.

SUBLW _ 0x02
[0 BbINONHEHUS
W=0x01
Cc=?
Z="
Mocne BbINONHEHMS
W=0x01
C=1 (pesynbTaT +)
Z=0

SUBLW _ 0x02
[0 BbINONHEHUS
W=0x03
Cc=?
Z="
Mocne BbINONHEHMSA
W=0xFF
C=0 (pesynbTaT -)
Z=0

SUBLW 0x02
[0 BbINONHEHUS
W=0x02
Cc=?
Z=
Mocne BbINONHEHMSA
W=0x00
C=1 (“0"- pesynbTar)
Z=1

SUBLW _ REG
[0 BbINONHEHUS
W=0x10
REG=0x37 (agpec
peructpa)
Mocne BbINONHEHMSA
W=0x27
Cc=1

C,DC,z

MOVLW__ k

Mepecnatb
KOHCTaHTy
B W

[Nepecnatb kOHCTAHTY K B pernctp W

B Hevcnonb3yeMbix GuTax accembnep
yctaHaBnueaeT 0

MOVLW 0x5A
[lo BbINONHEHUS
W=0x10 (ntoboe)
Mocne BbINONHEHMS
W=0x5A

MOVLW  REG
[0 BbINONHEHUS
W=0x10
REG=0x37 (agpec
peructpa)
Mocne BbINONHEHNA
W=0x37
Z=0

MOVLW HIGH(LU_TAB)
[lo BbINONHEHUS

W=0x10

LU_TAB=0x9375 (agpec B
namsiTy NporpamMmm)

Mocne BbINONHEHMS
W=0x93
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ANDLW _k

MobutHoe
w4
KOHCTaHTbI
nw

BbinonHsaeTca nobutHoe “U” cogepxmmoro
pernctpa W_u 8 — paspsgHom
KOHCTaHThl K.

PesynbTaT coxpaHsieTcsi B peructpe W

ANDLW Ox5F (01011111)
[lo BbINONHEHUS
W=0xA3 (10100011)
Mocne BbINONHEHMS
W=0x03 (00000011)

ANDLW REG
[0 BbINONHEHUS
W=0xA3
REG=0x37 (agpec
peructpa)
Mocne BbINONHEHNA
W=0x23

ANDLW HIGH(LU_TAB)

[0 BbINONHEHUS

W=0xA3

LU_TAB=0x9375 (agpec B
namsaTy Nporpamm)

Mocne BbINONHEHMSA
W=0x83

IORLW kK

BbinonHsaetca nobutHoe “UJTN” copepxmnmoro

MobutHoe
YN
KOHCTaHTbI
nw

pernctpa W 1 8 — pa3psagHOM KOHCTaHTbl K.

PesynbTaT coxpaHsieTcsi B peructpe W.

IORLW 0x35
[0 BbINONHEHUS
W=0x9A
Mocne BbINOMHEHMSA
W=0xBF
Z=0

IORLW REG
[0 BbINONHEHUS
W=0x9A
REG=0x37 (agpec
perucrtpa)
Mocne BbINONHeHUs
W=0x9F
Z=0

IORLW HIGH(LU_TAB)

[0 BbINONHEHUS
W=0x9A

AB=0x9375 (agpec B
namsaTy Nporpamm)
Mocne BbINONHEHMSA
W=0x9B

IORLW 0x00
[0 BbINONHEHUS
W=0x00
Mocne BbINONHEHMSA
W=0x00
Z=1




XORLW__k

CpasHeHue codepxxumozo peaucmpa W
u KOHcmaHmel (Mposepka Ha 0OUHaKo-
80CMb)

XORLW OxAF(10101111)

[lo BbINONHEHUS
W=0xB5 (10110101)
Mocne BbINONHEHMS
W=0x1A (00011010)
Z=0

XORLW REG
[0 BbINONHEHUS

W=0xAF
BbinonHaetca nobutHoe REG=0x37 (agpec
MobutHoe “Uckniovarowee UIW” cogepxmnmoro pernecrpa perucTpa) z
“Uckntovato- W _u 8 — pa3psiaHOM KOHCTaHTbI K. Moche BhiNoAHeH1s
wee AN W=0x18
KOHCTaHTbl PesynbTtaT coxpaHsieTca B peructpe W. 7=0
nw
XORLW HIGH(LU_TAB)
[0 BbINONHEHUS
W=0xAF
LU_TAB=0x9375 (agpec B
namsTM NporpaMmm)
[Mocne BbINOMHEHUA
W=0x3C
Z=0
KOMaHﬂ,bI ynpasJrieHnd
CALL Bbi3oB noanporpaMmbl.
HERE CALL ABC
Bbi3oB Agnpec criegytowien MHcTpykumm (PC+1) [0 BbINOMHEHMS
nognporpam- nometaeTcs B BepwnHy cteka (TOS). PC=agpec HERE
Mbl 11 6uT agpeca 3arpyxatoTcs U3 koga lMocne BbINONHEHMSA
(nepexoa no KOMaHAbl B CYETYMK KOMaHA PC=agpec ABC
Ko4y KOMaH- PC<10:0>. TOS=agpec HERE+1
Abl € ycro- 2 cTapwux 6uTta 3arpyxatTcs B

BMEM (CTEK))

cyeTynk komang PC<12:11> wm3 perucTpa
PCLATH.

GOTO Kk BbInonHnTL 6€3YCNoBHbLIV NEPEXOA.
GOTO ABC
Mepexog no 11 6uT agpeca 3arpyxatoTcs U3 koga [Nocne BbINONHEHMS
Ko4y KOMaH- KOMaHAbl B CHETYMK KOMaHA PC= agpec ABC
Obl 6e3 PC<10:0>.
ycrnoBus 2 cTapLumx buta 3arpyxaroTcs B
cYyeT4ymk komang PC<12:11>
13 peructpa PCLATH.
RETURN BoaBpar 13 noanporpammeil. RETURN
[Nocne BbINONHEHMS
Bosspat u3 BeplwuHa cteka (TOS) 3arpyxxaeTcs B PC=TOS(agpec u3
nognporpam- cyeTyuk komaHg PC. creka)
Mbl
CALL  TABLE
RETLW Kk .
B pernctp W 3arpyxaetcs 8-paspsa- TABLE ADDWF PCL,1
Bosspat 13 Has KOHCTaHTa. RETLW k1
nognporpam-mbl BeplmHa cteka (TOS) 3arpyxaeTcs B CHETUYMK RETLW k2
C 3arpyskom komaHng PC.
KOHCTaHTbI .
BW RETLW _ kn
[0 BbINONHEHUS

W=0x07

[Nocne BbINONHEHUS
W=3HauyeHune k8
PC=TOS=agpecHERE+1
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RETFIE Bosspat 13 nognporpamMmmbl 06paboTku
NpepbIBaHUN. RETFIE

Bosspat u3 BepwuHa cteka (TOS) 3arpyxaeTcs [Nocne BbINONHEHUS

nognporpam- B cyeT4uMK KomaHpg PC. PC=TOS
Mbl C YcTtaHaBnuBaeTcs B “1” cpnar rnobans- GIE=1

paspelleHneM | HOro paspelueHusi npepblBaHnin

npepbiBaHUN GIE (INTCON<7>).

CLRWDT

CLRWDT

Oumnctutb
WDT
(cTopoxeBon
Tanmep)

C6pacbiBaet WDT v npegaoenutenb
(ecnu oH nogkntoyeH K WDT).

B peructpe STATUS yctaHaBnuBaeT
6utel -TO n -PD.

Ha koadbuumeHT genutena WDT
He BnuaeT

[lo BbINONHEHUS
Cuetumk WDT-?
CueTumk genutens
WDT=1:128

Mocne BbINONHEHMS
CyeTunk WDT=0
CueTuunk genutens
WDT=0

-TO=1

-PD=1

Denutens WDT=1:128

-TO
-PD

SLEEP

Mepentn
B PEXUM
SLEEP

C6pocuTb dnar BKNYEeHU NUTaHus
-PD B “0".

YcTaHoBuUTh conar nepenonHeHns
WDT -TO B “1".
Ouuctutb Tanimep WDT un ero
npeogenutens.
[MepeBecTy MUKPOKOHTpONSEp B
pexum SLEEP v BbIKNOYUTL
TaKTOBbIV reHepaTop.

-TO
-PD

OPTION

MNepecnatb cooepxmmoe perncrpa W
B pernctp OPTION.

WHCTpyKUuna nogaepxmeaetcs ons
COBMECTMMOCTW NPOorpaMmbl C CEMENCTBOM
PIC16C5x.
3anucb-4teHune peructpa OPTION
MOXHO BbINOMHUTbL NPAMOW UM KOCBEHHOMN
agpecauuven.
He pekomeHayeTcs ucnonb3oBaTb ANs
COBMECTMMOCTM NporpammHoro obecne-
YeHus ¢ nocrneayrLnMm Bbinycka-
embiMun PIC16CxXx.

OPTION

TRIS

MNepecnatb cogepxmmoe perncrpa W
B pernctp TRIS.
CM. KOMMeHTapun 4ns KoMaHabl
OPTION

TRIS
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MpunoxeHne Nell

KOMAHﬂb| ACCEMBIJIEPA ,D,HFI NMAKos (BapmaHT c owwmbkamu Ne2)

MHEMOHMUKA | OMWCAHME | MPUMEPbI | Uvkn | dnarm
EaVIT-OpMGHTMpOBaHHbIe KOMaHAbl
Cnoxuntb cogepxumoe pernctpos W u f. ADDWF REG,0
ADDWEF f d [lo BbINOMHEHUS
Ecnun d=0, pesynbTaTt coxpaHsaeTcs B W=0x17
peructpe W. REG=0xC2
CnoxeHuve Ecnu d=1, pedynbTaT coxpaHsieTcs B lMocne BbINONHEHMS
Wunf peructpe f. W=0xD9
REG=0xC2
KocBeHHas agpecaums: Ans ee BbINOMHEHUS KocBeHHast agpecauus
HeoOxoammo obpaTuTbes k pernctpy INDF. ADDWEF INDF,1
OHo BbI3OBET AENCTBUE C PErMCTPOM, aapec [o BbInonHeHus
KoToporo ykasaH B FSR. W=0x17
KocseHHas 3anuck B pernctp INDF He Bbi3oBeT FSR=0xC2 (no atomy
HUKaKUX 4eNCTBUA (KpOMe BO3AENCTBUSA Ha chnaru agpecy “‘nexut” yucno 0x20) 1 Cc,DC,Z
B peructpe STATUS). Mocne BbINONHEHMS
KocseHHoe uTeHuve INDF (FSR=0) gact pesynbtat | W=0x17
00h. FSR=0xC2 (no atomy
9-11 6uT KocBeHHoro agpeca (IRP) coxpaHseTca B agpecy ‘nexut” ymcno 0x37)
pernctpe STATUS<7>. Bbluncnsaembin nepexoq
M3meHeHve agpeca cyeTyvka komang PC ADDWF PCL,1
(BblMMCNSiEMbIV Nepexo) BbINONHAETCA KomaHaon | [lo BbINONHEeHUs
npupatlexus k pernctpy PCL (ADDWF PCL,F). W=0x10
Mpy aTom HeobxoamMmo crneauTb, YToObI Npu PCL=0x37
MCMOSTHEHUN BbIYUCISIEMOrO nepexoia He Mocne BbINONHEHUA
NPONCXOANNO NepeceyeHnst rpaHnLbl 6rnoka PCL=0x47
namsaTy nporpamm (256 cnos). C=0
PCL — mnagwwn 6ant (8 6ut <7:0>) cuetunka ADDWF PCL,1
komaHg (PC), AOCTyNeH ANs YTeHWs 1 3anucu. [o BbinonHeHus
PCH — ctapwwii 6ant (5 6ut <12:8>) cueTumnka W=0x10
komaHg PC, He JOCTyneH AN YTEHUS U 3anncu. PCL=0xF7
Bce onepauun ¢ PCH npoucxogaTt yepes PCH=0x08
gononHuTenbHbI pernctp PCLATH. lMocne BbINONHEHMS
B cnyyae BbluMcnisiemoro nepexoga, npu PCL=0x07
nepenonHeHnn PCL, nHkpemeHTa PCH He PCH=0x08
NPOUCXOANT. c=1
ANDWF REG,1
[o BbINOMHEHUSA
ANDWEF f, d BeinonHaetca nobuTtHoe “U” coaepXxunmoro W=0x17
pernctpos W u f. REG=0xC2
Mocrne BbINONHeHUA
Mo6uTHoe U Ecnu d=0, pe3dynbTaT coxpaHsieTcs B W=0x17 1 z
W f perncrtpe W. REG=0x02
Ecnun d=1, pesynbTaTt coxpaHaeTcs B ANDWE  REG,0
peructpe f. [o BbinonHeHus
W=0x17
REG=0xC2
Mocrne BbINONHeHUA
W=0x02
REG=0xC2

KocseHHasi agpecaunsi
ANDWE INDF,1

[o BbINONHEHUSA
W=0x17
FSR=0xC2 (no atomy
agpecy “nexuT” 4mcno
O0x5A)
Mocne BbINONHEHMUSA
W=0x17
FSR=0xC2 (no atomy
agpecy ‘nexut” ymcno 0x15)
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CLRE f

Ounctutb f

Ounctntb cogepxmmoe perncrpa f
M YCTaHOBUTL donar Z

CLRF REG
[o BbINONHEHUSA
REG=0x5A
lMocne BbINONHEHMS
REG=0x00, Z=1
KocBeHHasa agpecaums
CLRF INDF
[o BbINONHEHUSA
FSR=0xC2 (no atomy
agpecy “rnexuT” ymcro
0xAA)
Mocne BbINONHEHMSA
FSR=0xC2 (no atomy
agpecy “‘nexut” yucno 0x00)
Z=1

CLRW

Ounctute W

Ouunctutb cogepxumoe perncrpa W
W YCTaHOBUTb thnar Z

CLRW
[o BbINOMHEHUSA
W=0x5A
Mocne BbINONHEHMS
W=0x00
Z=1

COMFE f, d

VHBepTMpoBaTh Bce OuThl B permctpe f

MHBepTMpoBaTh
f

Ecnun d=0, pesynbTaTt coxpaHsaeTcs B
pernctpe W.

Ecnun d=1, pesynbTaTt coxpaHaeTcs B
peructpe f

COME REG.,0
[0 BbINOMNHEHUSA
REG=0x13
lMocne BbINONHEHMS
REG=0x13
W=0xEC

COME REG.,1
[Jo BbINOMHEHUSA
REG=0xFF
lMocne BbINONHEHMS
REG=0x00
z=1

KocBeHHasi agpecauusi

COMF _INDF,1
[Jo BbINONHEHUSA
FSR=0xC2 (no atomy
ajgpecy “nexuT” 4mcno
OxAA)
lMocne BbINONHEHMS
FSR=0xC2 (no satomy
agpecy ‘nexut” ymcno 0x55)

DECE f. d

Bblyectbl n3 f

[ekpemeHT cogepxmmoro permcrpa f

Ecnun d=0, pesynbTaTt coxpaHsaeTcs B
pernctpe W.

Ecnun d=1, pesynbTaTt coxpaHaeTcs B
peructpe f.

DECF REG,1
[o BbINOMHEHUSA
REG=0x01
Z=0
Mocne BbINONHEHMS
REG=0x00
Z=1

DECF __REG,0
[o BbINONHEHNUSA
REG=0x10
W=x, Z=0
Mocne BbINONHEHUA
REG=0x10
W=0x0F, Z=0
KocBeHHasi agpecauus
DECF __INDF,1
[o BbINONHEHUSA
FSR=0xC2 (no atomy
agpecy “‘nexut” yucno 0x01)
Mocne BbINONHEHUA
FSR=0xC2 (no satomy
agpecy “‘nexut” yucno 0x00)
Z=1
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DECFSZ f d

Bbivectb
1usfc
BETBINEHNEM

[ekpeMeHT cogepxummoro pernctpa f ¢
BETBJIEHUEM

Ecnu d=0, pesynbTaT coxpaHsieTcsa B peructpe W.
Ecnu d=1, pesynbTaT coxpaHseTcs B peructpe f.
Ecnu pesynbTaT He paseH 0, To UCnonHaeTcs
cnepyowas MHCTPYKLUUS.

Ecnu pesynbtaT = 0, TO cnegyoLwwas MHCTPYKUKS
He ncnonHseTcs (NponyckaeTcs, BMECTO Hee
ncnonHsieTcsa “BupTyanbHbin” NOP), a komaHaa
BbIMNOSHAETCA 3a 2 uMKna.

LOOP DECFSZ REG,1
GOTO LOOP
CONTINUE ....

1) [o BbINOMAHEHUs

REG=0x01

Mocne BbINONHEHUS

REG=0x00

PC=agpec CONTINUE

2) [o BbINnonHeHus

REG=0x02

Mocne BbINOMNHEHWSA

REG=0x01

Mepexog Ha LOOP

1(2)

INCE f. d

MpnbaBntb
1kf

MHKpeMeHT coaepxxmumoro permuctpa f

Ecnun d=0, pesynbTaTt coxpaHseTcs B
pernctpe W.

Ecnun d=1, pesynbTaTt coxpaHsaeTcs B
peructpe f.

1) INCF  REG.,1

[0 BbINOMNHEHUSA

REG=0xFF

Z=0

Mocne BbINONHEHMSA

REG=0x00

z=1

2) INCF REG.0

[0 BbINONHEHUSA

REG=0x10

W=x

Z=0

Mocne BbINONHEHMSA

REG=0x10

W=0x11

Z=0

KocBeHHasa agpecaums

INCF  INDF.,1

[o BbINOMHEHUSA

FSR=0xC2 (no atomy

agpecy “rnexuT” ymcro

OxFF)

Z=0

lMocne BbINONHEHMS

FSR=0xC2 (no atomy

agpecy “‘nexut” yucno 0x00)

z=1

INCESZ f,. d

————

MpnbaBntb
lkfc
BETBIIEHNEM

VIHKpeMeHT cogepxmmoro peructpa fc
BETBMNEHNEM

Ecnun d=0, pesynbTaT coxpaHsieTcs B peructpe W.
Ecnun d=1, pesynbTaT coxpaHseTtcs B peructpe f.
Ecnu pesynbtaT He paseH 0, TO UCMonHAeTcA
cneayoLas UHCTPYKUMS.

Ecnu pesynbtaT = 0, TO cneayroLas MHCTPYKLUMS
He ncnomnHsaeTcs (NponyckaeTcs, BMECTO Hee
ncnonHseTcs “BupTtyanbHbin” NOP), a komaHaa

BbINOSHAETCH 3a 2 LuKna.

LOOP INCFSZ REG,1
GOTO LOOP
CONTINUE ........

1) [o BbINOMAHEHNs

REG=0xFF

Mocne BbINONHEHWSA

REG=0x00

PC=agpec CONTINUE

2) [o BbinonHeHus

REG=0x02

Mocne BbINONHEHUS

REG=0x03

Mepexog Ha LOOP

1(2)

IORWFE fd

MNoBuTtHoE
“unn
Wun f

[NobutHoe “UJTN” cogepxnumoro
pernctpoB W u f

Ecnun d=0 - pe3ynbTat coxpaHsieTcs B pernctpe W
Ecnu d=1 - pe3ynbTaT coxpaHsieTcs B peructpe f.

1) IORWF REG,0
[o BbINOMHEHUSA
REG=0x13

W=0x91

Mocne BbINONHEHMS
REG=0x13

W=0x93

Z=0

2) IORWF REG,1
[o BbINONHEHUSA
REG=0x13

W=0x91

Mocne BbINONHEHMS
REG=0x93

W=0x91

Z=0
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3) IORWF REG,1
[o BbINONHEHUSA
REG=0x00
W=0x00
lMocne BbINONHEHMS
REG=0x00
W=0x00
Z=1
KocBeHHasi agpecauus

IORWE INDF,1
[o BbINOMHEHUSA
W=0x17
FSR=0xC2 (no atomy
agpecy “‘nexut” yucno 0x30)
lMocne BbINONHEHMS
W=0x17
FSR=0xC2 (no satomy
agpecy ‘nexut” ymcno 0x37)
Z=0

MOVE fd

Mepecnatb f

Copepxumoe peructpa f nepeckinaercs B
pernucTp agpecarta

Ecnu d=0 — 3HayeHWe coxpaHsieTcs B peructpe W
Ecnu d=1 — 3HayeHune coxpaHsieTcs B peructpe f

MOVF REG,0
[0 BbINOMNHEHUSA
W=0x00
REG=0xC2
Mocne BbINONHEHWSA
W=0xC2
REG=0xC2
Z=0

MOVF REG,1
1) [o BbliNonHeHus
REG=0x43
Mocne BbINONHEHUS
REG=0x43
Z=0
2) [lo BbINONHEHMS
REG=0x00
Mocne BbINONHEHWSA
REG=0x00
Z=1

KoceeHHasi agpecauus
MOVE INDF,1

[0 BbINOMNHEHUSA
W=0x17
FSR=0xC2 (no atomy
agpecy “‘nexut” yucno 0x00)
Mocne BbINONHEHMSA
W=0x17
FSR=0xC2 (no atomy
agpecy ‘nexut” ymcno 0x00)
z=1

MOVWEFE _f

MNepecnatb
W B f

[epecnatb cogepxummoe W B f

MOVWE REG

[0 BbINOMNHEHUSA
REG=0xFF
W=0x4F
lMocne BbINONHEHMS
REG=0x4F
W=0x4F

KocBeHHasi agpecauusi

MOVWE INDFE

[o BbINONHEHUSA
W=0x17
FSR=0xC2 (no atomy aa-
pecy “nexut” yucno 0x00 )
lMocne BbINONHEHMS
W=0x17
FSR=0xC2 (no atomy
agpecy ‘nexut” ymcno 0x17)
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Het onepauun

NOP
[o BbINONHEHUSA
PC=agpec X
Mocne BbINONHEHMSA
PC=agpec X+1

RLE f. d

Linknuyeckmi
casur f
BMEBO Yepe3
nepeHoc

BbIinonHaeTcs UMKNUYECKUIA COBUT BIEBO

cogepxumoro pernctpa f yepes 6ut C peructpa

STATUS

Ecnu d=0 - pesynbTaT coxpaHsieTcs B pernctpe W

Ecnu d=1 - pesynbTaT coxpaHsieTcs B peructpe f

A

Percap |

[T

RLF REG.0
[o BbINONHEHUSA
REG=11100110
W=XXXXXXXX
C=0
lMocne BbINONHEHMS
REG=11100110
W=11001100
Cc=1

KocBeHHasi agpecauus
RLF INDF,1
[o BbINOMHEHUSA
FSR=0xC2 (no atomy
agpecy “nexut” ymcno 0x3A
- 00111010)
Cc=1
Mocne BbINONHEHUA
FSR=0xC2 (no atomy
agpecy “nexut” ymcno 0x75
-01110101)
C=0
RLF INDF,1

[0 BbINOMNHEHUSA
FSR=0xC2 (no atomy
agpecy “nexut” ymcno 0xB9
-10111001),
C=0
lMocne BbINONHEHMWSA
FSR=0xC2 (no atomy
agpecy “nexut” yucno 0x72
- 01110010)
Cc=1

RRE f d

—

Linknuyecknin
casur f
BMpaBo Yepe3
nepeHoc

BbinonHaeTcs UMKNMYECKUin CABUI BNpaBo

coaepxummoro peructpa f yepesout C permucrpa

STATUS

Ecnu d=0 - pesynbTat coxpaHsieTcs B peructpe W

Ecnu d=1 - pesynbTaT coxpaHsieTcs B peructpe f

Peructp

K 4
.
4

\ 4

RRFE REG.0
[o BbINONHEHUSA
REG=11100110
W=xx,
C=0
lMocne BbINONHEHMS
REG=11100110
W=01110011,
C=0

KoceeHHasi agpecauus
RRF INDF,1
[Jo BbINOMNHEHUSA
FSR=0xC2 (no atomy
agpecy “nexurt yncro 0x3A
—00111010),
Cc=1
Mocne BbINONHEHMWSA
FSR=0xC2 (no atomy
agpecy “nexut” ymucno 0x9D
—10011101),
C=0
RRF INDF,1

[0 BbINOMNHEHUSA
FSR=0xC2 (no atomy
agpecy “nexut” ymcno 0x39-
00111001),
C=0
lMocne BbINONHEHMSA
FSR=0xC2 (no atomy
agpecy “nexut” ymcrno 0x1C
—00011100),
Cc=1
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SUBWF f. d

Bbivectb
W u3 f

BblunTtanve cogepxunmoro pernctpa W
u3 peructpa f.

Ecnu d=0 - pesynbTaT coxpaHsieTcs B pernctpe W
Ecnu d=1 - pesynbTaT coxpaHsieTcs B peructpe f.

SUBWF REG.,1
[o BbINONHEHUSA
REG=0x03
W=0x02
C=x, Z=X
Mocne BbINONHEHMS
REG=0x01
W=0x02
C=1, Z=0 (“+" pesynbTaT)
SUBWF REG.,1
[o BbINOMHEHUSA
REG=0x02
W=0x02
C=x, Z=X
Mocne BbINONHEHMS
REG=0x00
W=0x02
C=1, Z=1 (“0”" pesynbTar)
SUBWF REG.1
[o BbINOMHEHUSA
REG=0x01
W=0x02
C=x, Z=x
Mocne BbINONHEHMS
REG=0xFF
W=0x02
C=0, Z=0 (*-" pesynbTar)

C,DC,z

SWAPE f. d

MomeHaTb
MecTamu
nonyGantbl
B f

[ToMeHATb MecTamu CTapLuMi U MaagLnm
nonybawnTbl peructpa f.

Ecnun d=0 — pe3ynbTtaTt coxpaHsietcs B peructp W
Ecnun d=1 — pesynbTat coxpaHsieTtcs B peructpe f

SWAPF REG.0
[0 BbINOMNHEHUSA
REG=0xA5
(1010 0101)
W=x
Mocne BbINONHEHMSA
REG=0xA5
W=0x5A
(0101 1010)

SWAPF REG.1
[0 BbINOMNHEHUSA
REG=0xA5
lMocne BbINONHEHMS
REG=0x5A

KocBeHHasi agpecauusi

SWAPE INDF,1
[o BbINONHEHUSA
FSR=0xC2 (no atomy
agpecy “nexut” yucno 0x20
— 0010 0000)
lMocne BbINONHEHMS
FSR=0xC2 (no atomy
agpecy “nexut” ymcno 0x02
— 0000 0010)

XORWE fd

Mo6uTtHoe
"ncknioyaroulee
WIN" W n f

CpaBHeHune cogepxumoro pernctpoB W u f
(npoBepka Ha 0AMHaKOBOCTb)

MobuTHoe "Uckntovatowee "UNN" cogepxnumoro
pernctpoB W un f

Ecnu d=0 — pe3ynbTaTt ToxpaHsieTcs B peructpe W
Ecnu d=1 — pesynbTtaT coxpaHsieTcs B peructpe f

XORWF REG,1
[0 BbINOMHEHUSA
REG=0xAF
W=0xB5
Mocne BbINONHEHMS
REG=0x1A
W=0xB5

XORWF REG.,0
[0 BbINOMHEHUSA
REG=0xAF
W=0xB5
Mocne BbINONHEHMS
REG=0xAF
W=0x1A

KocBeHHasi agpecauusi

XORWF INDF,1
[0 BbINOMNHEHUSA
W=0xB5
FSR=0xC2 (3Ha4eHue
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pernctpa c agpecom B
FSR=0xAF)

Mocne BbINOMHeHWs
W=0xB5

FSR=0xC2 (3Ha4eHue
pernctpa c agpecom B

BCE_ f b

FSR=0x1A)
BuT - opneHTUpoBaHHbIE KOMaHAbI (b-oT1 0 po 7)
BCE___REG

YctaHoBuTb B 0 6uT b peructpa f

[0 BbINOMNHEHUSA
REG=0xC7-11000111
Mocne BbINONHEHMS
REG=0x47- 01000111
KocBeHHasi agpecauusi
BCF INDF,3

YcTaHoBUTb [lo BbINONHEHMS 1
BOOGUT b FSR=0xC2 (no atomy
peructpa f afpecy “nexuTt” 4uc-no
Ox2F — 0010 1111)
Mocne BbINONHEHMSA
FSR=0xC2 (no atomy
agpecy “nexut” ymcno 0x27
— 0010 0111)
BSEF REG.7
[0 BbINOMNHEHUSA 1
REG=0x0A- 00001010
lMocne BbINONHEHMSA
BSF__f, b REG=0x8A- 10001010
KocBeHHasi agpecauus
YcrtaHoButb B 1 6ut b peructpa f BSF INDF,3
YcTaHoBUTb [o BbinonHeHus
B1l6ut b FSR=0xC2 (no atomy
peructpa f agpecy “nexut” 4yuc-no 0x20
— 0010 0000)
Mocne BbINONHEHUSA
FSR=0xC2 (no atomy
agpecy “nexut” ymcno 0x28
— 0010 1000)
BTFSC REG/4
GOTO LOOP
BTFSC f, b TRUE
Ecnu 6ut b B pernctpe f =1, 10 1) [Oo BbInonHeHus
MCNonHgaeTca criegyroulasi MHCTPYKUMSA REG=XXX0XXXX
MpoBepuTb OUT Ecnn 6ut b B peructpe f =0, Mocne BbINONHEHUSA
b B peructpe f, TO cnefyouias NUHCTPYKLIMA T.k. REG<4>=0,
ecnn b=0, To He ucnonHsgeTcs (NponyckaeTcs, BMECTO HEe PC=apgpec TRUE
nponycTuTb ucnonHsaeTcs “suptyanbHbii” NOP), a komaHaa 2) [o BbinonHeHus 1(2)
cneayoLlyto ncrornHgaeTcd 3a 2 uukna. REG=XXX1XXXX
WHCTPYKLMIO Mocne BbINONHEHMUSA
T.k. REG<4>=1,
(ncnonHsieTcs
GOTO LOOP)
BTFSS REG/A4
GOTO LOOP
BTFSS f,b TRUE
Ecnn 6ut b B peructpe =0, 1) Oo BbINonHeHus
MCNoNHAETCA criegyroulasi MHCTPYKUMA REG=XXX0XXXX
MpoBepuTb OUT Ecnn 6ut b B peructpe f=1, Mocne BbINONHEHUSA
b B peructpe f, TO cnefyouias UHCTPYKLIMA T.k. REG<4>=0, 1(2)
ecnun b=1, 1o He ncnonHsaeTca (NponyckaeTcs, BMECTO Hee (ncnonHsieTcs
nponycTuTb ucnonHaeTcs “smupTtyanbHbii” NOP), a komaHaa GOTO LOOP)
cneayoLLyo McnonHseTcs 3a 2 uukna. 2) [o BbInonHeHus
VHCTPYKLNIO REG=XXX1XXXX

Mocne BbINOMHEHUS
T.k. REG<4>=1,
PC=agpec TRUE
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Komangp! onepau,w?l C KOHCTaHTaMu

(k—ot10po255)

ADDLW Kk

Copepxummoe pernctpa W

Cnoxutb
KOHCTaHTy ¢ W

cknagblBaeTcsa ¢ 8 — paspsagHon
KOHCTaHTOn K.

PesynbTaTt coxpaHsieTcs B peructpe W

ADDLW 0x15
[o BbINONHEHUSA
W=0x10
Mocne BbINONHEHMS
W=0x25

ADDLW  REG
[0 BbINOMNHEHUSA
W=0x10
REG=0x37 (agpec pe-
rmcTpa, a He ero
coaepXXMmMoe)
Mocne BbINONHEHUS
W=0x47

ADDLW CONST
[o BbINOMHEHUSA
“INponuncka” B “wwanke”
nporpamMmsi:
CONST EQU 0x37
W=0x10
lMocne BbINONHEHMS
W=0x47

CDCz

SUBLW_k

Bblvectb W
"3
KOHCTaHTbI

BbluecTb cogepxumoe permctpa W
13 8 — pa3psaHON KOHCTaHThbl K.

PesynbTaT coxpaHsieTcs B peructpe W.

SUBLW _ 0x02
[o BbINONHEHUSA
W=0x01
Cc=?
Z=?
Mocne BbINONHEHMS
W=0x01
Cc=1,
Z=0
(“+” pesynbTar)

SUBLW _ 0x02
[0 BbINOMNHEHUSA
W=0x03
Cc=?
zZ=?
Mocne BbINONHEHMS
W=0xFF
C=0,
Z=0
(“-" pesynbTar)

SUBLW 0x02
[o BbINONHEHUSA
W=0x02
c=?
zZ=?
Mocne BbINONHEHMS
W=0x00
Cc=1,
Z=1
("0” pesynbTaT)

SUBLW __ REG
[Jo BbINOMHEHUSA
W=0x10
REG=0x37 (agpec
pernctpa, a He ero
coaepxmmoe)
Mocne BbINOMHeHMs
W=0x27
c=1

CDCz




MOVLW Kk

MNepecnatb
KOHCTaHTy
B W

Mepecnatb koHCTaHTy k B pervctp W

MOVLW Ox5A
[o BbINONHEHUSA
W=x
Mocne BbINONHEHMS
W=0x5A

MOVLW  REG
[0 BbINOMNHEHUSA
W=x
REG=0x37 (agpec
perncrpa, a He ero
CcoAepPXXMMOoe)
Mocne BbINONHEHMS
W=0x37
Z=0

MOVLW CONST

[0 BbINOMNHEHUSA
“INponuncka” B “wwanke”
nporpamMmei:
CONST EQU 0x37
W=x
Mocne BbINONHEHMS
W=0x37

ANDLW _k

Mo6butHoe “N”
KOHCTaHTbl 1 W

BbinonHsaeTca nobutHoe “U” coaepxu-
Moro peructpa W un 8 — paspagHon
KOHCTaHThbI K.

PesynbTaTt coxpaHsieTcs B peructpe W

ANDLW Ox5F (01011111)

[o BbINOMHEHUSA
W=0xA3 (10100011)
Mocne BbINONHEHMS
W=0x03 (00000011)
ANDLW REG

[0 BbINOMNHEHUSA
W=0xA3
REG=0x37 (agpec
perncrpa, a He ero
coAepPXXMMoe)
Mocne BbINONHEHMS
W=0x23

ANDLW CONST
[0 BbINOMHEHUSA
“Mponucka” B “wanke”
nporpamMmei:
CONST EQU 0x37
W=0xA3
Mocne BbINONHEHMS
W=0x23

IORLW _k

Mo6butHoe
“nUnn»
KOHCTaHTbl 1 W

BbinonHsetca nobutHoe “UNTA”
coaepxumoro permctpa W un 8 — pas-
pPSAOHOW KOHCTaHThl K.

PesynbTaT coxpaHsieTcs B peructpe W.

IORLW _ 0x35
(0x35 -00110101)
[o BbINONHEHUSA
W=0x9A (10011010)
Mocne BbINONHEHMS
W=0xBF (10111111)
Z=0

IORLW _REG
[0 BbINOMHEHUSA
W=0x9A
REG=0x37 (agpec
perncrpa, a He ero
coaepXXMmMmoe)
Mocne BbINONHEHMS
W=0x9F
Z=0

IORLW CONST

[0 BbINOMNHEHUSA
W=0x9A
“INponuncka” B “wwanke”
nporpamMmbi:
CONST EQU 0x37
Mocne BbINONHEHMS
W=0x9F
Z=0
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IORLW 0x00
[o BbINONHEHUSA
W=0x00
Mocne BbINONHEHMS
W=0x00
Z=1

XORLW kK

MNoBuTtHoE
“UcknovatoLiee
mnnun-
KOHCTaHTbl 1 W

CpaBHeHue coaepxumoro peructpa W
N KOHCTaHTbI (NpoBepKa Ha “oauHaKo-
BOCTb")

BbinonHseTcsa nobutHoe
“cknrovarowee NN cogepxumoro permctpa W
1 8 — paspsaHON KOHCTaHThI K.

PesynbTaT coxpaHsieTcs B peructpe W.

XORLW OxAF(10101111)

[o BbINONHEHUSA
W=0xB5 (10110101)
Mocne BbINONHEHMS
W=0x1A (00011010)
Z=0
XORLW REG

[0 BbINOMNHEHUSA
W=0xAF
REG=0x37 (agpec
perncrpa, a He ero
coaepXXMmMoe)
Mocne BbINONHEHMS
W=0x18
Z=0

XORLW CONST
[o BbINONHEHUSA
W=0xAF
“INponuncka” B “wanke”
nporpamMmbi:
CONST EQU 0x37
Mocne BbINONHEHMS
W=0x18
Z=0

KomaHgpbl ynpaBneH

n4d

BbINONHUTL YCNOBHbLIV NEpexoa.

CALL
- HERE CALL ABC
Anpec crniefyioliein MHCTpykuum (PC+1) [o BbinonHeHus
VCROBHbIN “3arpyxaetcs” B BepLlUMHy cTeka (TOS). PC=angpec HERE
nepexop 11 6uT agpeca “sarpyxatoTca” u3 koga Mocre BbINOMNHEeHUs
(nepexog no KOoMaHabl B cHeTYMK KomaHg PC<10:0>. PC=appec ABC
cTeky) 2 cTaplumx buta “sarpyxatTcs” B cHeTumk komaHg | TOS=agpec HERE+1
PC<12:11> un3 peructpa PCLATH.
GOTO kK BhinonHuTs 6€3ycnoBHbIi nepexon.

Be3sycnoBHbIin

11 6uT agpeca “sarpyxatotca” U3 koga
KOMaHAbl B CHETYMK KOMAHA,

GOTO ABC
Mocne BbINONHEHUA
PC= agpec ABC

nepexoa PC<10:0>.
(cTek He 2 cTaplumx buta “3arpyxatTcsa’ B
3aeNCTBOBaH) cyeTunk komaHg PC<12:11>
n3 pernctpa PCLATH.
RETURN
BosspaT 13 nognporpammsi. RETURN
Mocne BbINONHEHMSA
Bosspat Bepiuna creka (TOS) “Bbirpyxaetcsi” B cuetamk | P C=T0S (aapec,
no cTeky komaHg PC. BbIrPY>KEHHbIR" 13 TOS)
RETLW k CALL TABLE
Bosepat u3 nognporpamMmmbl. | ...
BosepaTt TABLE ADDWEFE PCL,1
no cTeky B pernctp W 3arpyxaetcs 8-pa3psa- RETLW ki1
C 3arpyskomn Hasa KOHCTaHTa. RETLW k2
KOHCTaHThI BepuuHa cteka (TOS) “BbirpyxaeTtca” B CHETUMK
BW komanpg PC. .
RETLW _ kn
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BosBpart Ha agpec

PC+1
RETFIE BosepaT 13 nognporpammbl 06paboTku
NpepbIBaHUN. RETFIE
BepLumnHa cteka (TOS) 3arpyxaeTtcs lMocne BbINONHEHMS
BosepaT no B cyeTyuk komaHg PC. PC=TOS
cteky ua rl OcyulecTBnsaeTca npeaBaputensHoe paspewexve | GIE=1
06paboTkm npepbIBaHUN
npepbIBaHUN (6uT Ne7 peructpa INTCON {GIE}
ycTaHaBnuBaeTcd B 1).
CLRWDT
CLRWDT Cbpoc WDT v npegaoenvrtens [o BbINOMHEHUSA
WDT v npeggenuternb He
(ecnu oH nogkntodeH Kk WDT). cOpoLueHbl
Cbpoc WDT B peructpe STATUS, 6utbl -TO u lMocne BbINONHEHMS -TO
(cTopoxeBoro -PD yctaHaBnueatotca B 1. WDT v npeggenutens -PD
Tanmepa) cbpoLueHbl
-TO=1
-PD=1
[MNepexon B “cnawimmn pexum”
SLEEP
Cbpoc dnara BKMOYEHUsI TUTaHWS SLEEP -TO
(-PD) B O. -PD
Mepexop, YcTaHoBKa crara nepenonHeHns
B PEXUM WDT (-TO) B 1.
SLEEP
C6poc WDT u ero npegaoenutens.
MepeBoa M/koHTponnepa B
pexum SLEEP 1 BbIknoyeHne
TaKTOBOro reHeparopa.
[Nepecnatb conepxumoe perncrpa W
OPTION B permctp OPTION. OPTION
WHCTpyKUMst NogaepkvBaeTcs A COBMECTUMOCTM
nporpammebl ¢ cemencteom PIC16C5x.
3anucb-yteHue peructpa OPTION
MO>HO BbIMOMHUTL NPSMOW UM KOCBEHHOW
agpecauuven.
He pekomeHayeTcs ncnonb3oBatb Npu paboTe ¢
apyrumm (oTnuyvHbiMmn ot PIC16C5x) Tuinamm
MAKos.
TRIS MNepecnatb conepxmmoe perncrpa W TRIS

B pernctp TRIS.
He pekomeHayeTcs ncnonb3oBatb Npy paboTe ¢

apyrumu (oTnuyHbiMmn ot PIC16C5x) Tuinamm
MAKos.

57



MpunoxeHne Nel2

KOMAHAblI ACCEMBJIEPA AJ1A MNWUKos

MHEMOHUKA | OIMNCAHUE | MPUMEPbI | Yukn | ®nazu
EGIZT-OpMeHTMpOBaHHbIe KOMaHAObl
ADDWF REG,0
Cnoxutb cogepxumoe peructpos W u f. [o BbINonHeHns
W=0x17
Ecnu d=0, pesynbTat coxpaHseTcs B peructpe W. REG=0xC2
Ecnu d=1, pesynbTaT coxpaHsieTcs B peructpe f. lMocne BbINONHEHMS
W=0xD9
KocBeHHasa agpecauus: onsi ee BbINOSHEHUS REG=0xC2
Heobxoammo obpaTutbes k peructpy INDF. KocBeHHas agpecaums
OTO BbI3OBET AENCTBME C PErNCTPOM, agpec ADDWEF  INDF,1
KOTOpOro ykasaH B pernctpe FSR. [o BbINOMNHeHUs
ADDWEF f d 3anuchb B pernctp INDF He BbI30BET HUKAKMX W=0x17
OeNcTBUIN (KpomMe BO3[AeNCTBUs Ha dnaru B FSR=0xC2 (no atomy agpecy
peructpe STATUS). “nexut” umcno 0x20)
CnoxeHne UteHune INDF (FSR=0) gact pesynbtaTt 00h. [Nocne BbINONHEHUSA 1 C,DC,z
W f W=0x17
U3meHeHue agpeca cyeTymka komaHg PC FSR=0xC2 (no atomy
(BblUMCHIsiIeMbIN Nepexon) BbINOMHAETCS agpecy “nexut” yucno 0x37)
KoMaHzou npupatleHus kK peructpy PCL Bbluncnsaembin nepexoq
(ADDWF PCL,1). ADDWF PCL,1
Mpu atom HeobxoaMMO cneauTb, YTOObI He [o BbINonHeHns
NPON30LLSO NepeceYveHns rpaHnLbl Mexay W=0x10
6nokamu namsTu nporpamm (B 6roke 256 cnos). PCL=0x37
PCL — mnagwmin 6anT (8 6ut <7:0>) cyeTumka lMocne BbINONHEHMS
komang (PC), 4oCTyneH ANns YTEeHUsI U 3anucu. PCL=0x47
PCH — ctapwwui 6anT (5 6ut <12:8>) cyeTtumka C=0
komaHg PC, He JOCTyNneH ANis YTEHUS U 3anucu. ADDWF PCL,1
Bce onepauun ¢ PCH npoucxogaTt yepes [o BbINoOnHeHns
ponosHuTernbHbIn pernctp PCLATH. W=0x10
B cnyyae BbluMcnsiemoro nepexoga, npu PCL=0xF7
nepenonHeHnun PCL, uHkpemeHTa PCH He PCH=0x08
NPOUCXOANT. lMocne BbINONHEHMS
PCL=0x07
PCH=0x08
Cc=1
ANDWF REG,1
[0 BbINOMNHEHUSA
W=0x17
REG=0xC2
Mocne BbINONHEHUSA
W=0x17
REG=0x02
ANDWE f d ANDWF REG,0
BbinonHsieTca no6utHoe “U” copepxumoro [lo BbINONHEHMS 1 z
peructpoB W u f. W=0x17
Mo6uTHoe U REG=0xC2
Wunf Ecnu d=0, pe3aynbTaT coxpaHsieTca B pernctpe W. | Nocne BbINONHEHUs
Ecnu d=1, pesynbTaT coxpaHsieTcsi B peructpe f. W=0x02
REG=0xC2
KocBeHHasa agpecaums
ANDWF  INDF,1
[o BbINONHEHUSA
W=0x17
FSR=0xC2 (no atomy
agpecy “nexut” yucno Ox5A)
lMocne BbINONHEHMS
W=0x17
FSR=0xC2 (no atomy
agpecy “nexut” yucrno 0x12)
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CLRE f

Ouuctuts f

Ouunctutb cogepxumoe pernctpa f
M ycTaHoOBUTb hnar Z

CLRF REG
[o BbINONHEHUSA
REG=0x5A
Mocne BbINONHEHWSA
REG=0x00
Z=1
KocBeHHasa agpecaums
CLRF INDF
[o BbINONHEHUSA
FSR=0xC2 (no atomy
agpecy “nexut” yncno OxAA)
Mocne BbINOMNHEHWSA
FSR=0xC2 (no atomy agpecy
“nexut” umcno 0x00)
Z=1

CLRW

Ouunctnte W

OuncTuTb copgepxumoe peructpa W
M ycTaHoBUTb ¢onar Z

CLRW
[o BbINONHEHUSA
W=0x5A
Mocne BbINONHEHMS
W=0x00
Z=1

COMFE f, d

MHBepTupoBaTb
f

MHBepTUpoOBaTL BCe GUTLI B perucTpe f

Ecnun d=0, pesynbTaT coxpaHseTtcs B peructpe W.
Ecnu d=1, pesynbTaT coxpaHsieTcs B peructpe f

COMF REG,0
[0 BbINOMNHEHUSA
REG=0x13
Mocne BbINONHEHMS
REG=0x13
W=0xEC

COMF REG,1
[Jo BbINOMNHEHUSA
REG=0xFF
Mocne BbINONHEHMS
REG=0x00
Z=1

KocBeHHasa agpecaums

COMF INDF,1
[o BbINONHEHUSA
FSR=0xC2 (no atomy
agpecy “nexut” yncno OxAA)
Mocne BbINONHEHMS
FSR=0xC2 (no atomy
agpecy “nexut” yucrno 0x55)

DECE f. d

Bblyectbl n3 f

[ekpeMeHT copgepxumoro peructpa f

Ecnun d=0, pesynbTaT coxpaHseTtcs B peructpe W.
Ecnu d=1, pesynbTaT coxpaHsieTcs B peructpe f.

DECF REG,1
[Jo BbINONHEHUSA
REG=0x01
Z=0
Mocne BbINONHEHMS
REG=0x00
Z=1
DECF REG,0
[Jo BbINOMHEHUSA
REG=0x10
W=x
Z=0
Mocne BbINONHEHMS
REG=0x10
W=0x0F
Z=0
KocBeHHasi agpecauusi
DECF INDF,1
[o BbINONHEHUSA
FSR=0xC2 (no atomy
agpecy “nexut” yucrno 0x01)
Mocne BbINOMNHEHMS
FSR=0xC2 (no atomy agpecy
“nexut” umcno 0x00)
Z=1
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DECFSZ f d

Bbiyectb
1usfc
BETBINEHNEM

[ekpeMeHT copgepxumoro peructpa f ¢
BeTBNEHueM

Ecnun d=0, pesynbTaT coxpaHsietcs B peructpe W.
Ecnu d=1, pesynbTaT coxpaHseTcs B peructpe f.

Ecnu pesynbmam He = 0, TO UCMOnHAETCH
cneayroLlas UHCTPYKLMS.

Ecnu pesynbmam = 0, To cnegytoLias
MHCTPYKUMS HE UCMONHAETCs (BMECTO Hee
ncnonHsieTcsa “BupTyanbHbin” NOP), a komaHaa
MCNONHAETCA 3a 2 M. L.

LOOP DECFSZ REG,1
GOTO LOOP
CONTINUE ....

1) [o BbiNonHeHus

REG=0x01

Mocne BbINOMNHEHUS

REG=0x00

PC=appec CONTINUE

2) [o BbINnonHeHus

REG=0x02

Mocne BbINONHEHWSA

REG=0x01

Mepexon Ha LOOP

1(2)

INCE f. d

MpnbaBntb
1kf

MHKPEMeHT cogepXumoro perucrtpa f

Ecnun d=0, pesynbTaT coxpaHsieTcsa B peructpe W.
Ecnu d=1, pesynbTaT coxpaHsieTcs B peructpe f.

1) INCF REG,1

[o BbINONHEHUSA

REG=0xFF

Z=0

Mocne BbINOMHEHUS

REG=0x00

Z=1

2) INCF REG,0

[0 BbINONHEHUSA

REG=0x10

W=x

Z=0

Mocne BbINONHEHUS

REG=0x10

W=0x11

Z=0

KocBeHHasa agpecaums

INCF INDF,1

[o BbINOMHEHUSA

FSR=0xC2 (no atomy agpecy

“nexut” yncno OXFF)

Z=0

Mocne BbINONHEHMS

FSR=0xC2 (no atomy agpecy

“nexut” umcno 0x00)

Z=1

INCESZ f. d

————

MpubaeuTb
1kfec
BETBMEHNEM

MHKpeMeHT cogepxxumoro perucTtpa fc
BeTBNEeHueM

Ecnu d=0, pesynbTaT coxpaHsietcs B peructpe W.
Ecnu d=1, pesynbTaT coxpaHsieTcs B peructpe f.

Ecnu pesynbomam He = 0, TO UCnonHsaeTcs
crneayloLas UHCTPYKLUUS.

Ecnu pesynomam = 0, To cnepyowias
MHCTPYKUMS HE UCMOSHAETCS (BMECTO Hee
mcnonHseTcs “BupTtyanbHbin” NOP), a komaHaa

MCMNoSTHAETCA 3a 2 M.L,

LOOP INCFSZ REG,1
GOTO LOOP
CONTINUE ........

1) [o BbiNonHeHns

REG=0xFF

Mocne BbINOMNHEHUS

REG=0x00

PC=appec CONTINUE

2) [o BbiNnonHeHus

REG=0x02

Mocne BbINOMNHEHUS

REG=0x03

Mepexopn Ha LOOP

1(2)

IORWFE fd

MNo6BuTtHoE
“unn”
W wn f

Mo6ummHoe “ UJTN' codepkumo20
peaucmpoe W u f

Ecnu d=0 - pesynbTaT coxpaHsieTcs B pernctpe W
Ecnu d=1 - pesynbTaT coxpaHsieTcs B peructpe f.

1) IORWF
[o BbINOMHEHUSA
REG=0x13
W=0x91

Mocne BbINONHEHMS
REG=0x13
W=0x93

Z=0

2) IORWF
[o BbINOMHEHNUSA
REG=0x13
W=0x91

Mocne BbINONHEHMS
REG=0x93
W=0x91

Z=0

REG,0

REG,1
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3) IORWF REG,1
[o BbINONHEHUSA
REG=0x00
W=0x00
Mocne BbINONHEHUS
REG=0x00
W=0x00
Z=1
KocBeHHasi agpecauusi
IORWF  INDF,1
[o BbINOMHEHUSA
W=0x17
FSR=0xC2 (no atomy agpecy
“nexut” umcno 0x30)
Mocne BbINOMNHEHUS
W=0x17
FSR=0xC2 (no atomy agpecy
“nexut” yncno 0x37)
Z=0

MOVE fd

Mepecnatb f

Codepxumoe pecucmpa f nepecbinaemcs e
peaucmp adpecama

Ecnu d=0 — 3HayeHWe coxpaHsieTcs B peructpe W
Ecnu d=1 — 3HayeHune coxpaHsieTcs B peructpe f

MOVF REG,0
[0 BbINOMNHEHUSA
W=0x00
REG=0xC2
Mocne BbINONHEHWSA
W=0xC2
REG=0xC2
Z=0

MOVF REG,1
1) [o BbliNonHeHus
REG=0x43
Mocne BbINONHEHUS
REG=0x43
Z=0
2) [o BbINONHEHMSA
REG=0x00
Mocne BbINONHEHWSA
REG=0x00
Z=1

KocBeHHasa agpecaums
MOVF INDF,1

[o BbINONHEHUSA
W=0x17
FSR=0xC2 (no atomy agpecy
“nexut” umcno 0x00)
Mocne BbINONHEHUS
W=0x17
FSR=0xC2 (no atomy agpecy
“nexut” yncno 0x00)
Z=1

MOVWE _f

Mepecnatb
W B f

lMepecnamb codepxumoe W e f

MOVWF REG
[0 BbINOMHEHUSA
REG=0xFF
W=0x4F
Mocne BbINONHEHMS
REG=0x4F
W=0x4F

KocBeHHasa agpecaums
MOVWF  INDF

[0 BbINOMNHEHUSA
W=0x17
FSR=0xC2 (no atomy aa-
pecy “nexut” uncno 0x00 )
Mocne BbINONHEHWSA
W=0x17
FSR=0xC2 (no atomy
agpecy “nexut” yucrno 0x17)
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Hem onepayuu

NOP
[o BbINONHEHUSA
PC=appec X
Mocne BbINONHEHUS
PC=apgpec X+1

RLE f. d

Linknunyeckui
cogur f
BMEBO Yepe3
nepeHoc

BbinonHsaemcs yuknu4deckuli cdeu2 esieeo
codepxxumoz0 peaucmpa f yepez 6um C
peaucmpa STATUS

Ecnu d=0 - pesynbTaT coxpaHsieTcs B pernctpe W
Ecnu d=1 - pesynbTaT coxpaHsieTcs B peructpe f

A

A

FLC'— Perucp £

RLF REG,0
[o BbINONHEHUSA
REG=11100110
W=XXXXXXXX
C=0
Mocne BbINONHEHMS
REG=11100110
W=11001100
c=1
KocBeHHasi agpecauusi
RLF INDF,1
[0 BbINONHEHUSA
FSR=0xC2 (no atomy agpecy
“nexut” umcno OX3A >
00111010)
c=1
Mocne BbINONHEHMS
FSR=0xC2 (no atomy agpecy
“nexxut” yucno 0x75 >
01110101)
C=0
RLF INDF,1
[0 BbINOMNHEHUSA
FSR=0xC2 (no atomy agpecy
“nexut” ymcno 0xB9 >
10111001),
C=0
Mocne BbINONHEHMS
FSR=0xC2 (no atomy agpecy
“nexut” ymcno 0X72 >
01110010)
Cc=1

RRE f d

—

Linknnyeckumin
caosur f
BMpaBo Yepe3
nepeHoc

BbinonHsiemcs yuknu4yeckul coeuz enpaeo
codepxumoz20 peaucmpa f yepezbum C
peaucmpa
STATUS

Ecnun d=0 - pe3ynbTat coxpaHsieTcs B pernctpe W
Ecnu d=1 - pe3ynbTaT coxpaHseTca B peructpe f

Penucap i |—

rC

RRF REG,0
[o BbINONHEHUSA
REG=11100110
W=xx
C=0
Mocne BbINONHEHMS
REG=11100110
W=01110011
C=0
KocBeHHasi agpecauusi
RRF INDF,1
[0 BbINOMNHEHUSA
FSR=0xC2 (no atomy agpecy
“nexut yncno 0x3A >
00111010),
c=1
Mocne BbINONHEHMS
FSR=0xC2 (no atomy agpecy
“nexxut” ymcno 0x9D >
10011101),
C=0
RRF INDF,1
[0 BbINONHEHUSA
FSR=0xC2 (no atomy agpecy
“nexut” yncno 0x39 >
00111001),
C=0
Mocne BbINONHEHMS
FSR=0xC2 (no atomy agpecy
“nexut” umcno 0x1C >
00011100),
C=1
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SUBWE f, d

BblyecTb
W us f

Bbiyecmb codepxumoe pezucmpa \W
u3 codepxxumozo peaucmpa f.

Ecnun d=0 - pesynbTat coxpaHsieTcs B pernctpe W
Ecnu d=1 - pe3ynbTaT coxpaHsieTcs B peructpe f.

SUBWF REG,1
[o BbINONHEHUSA
REG=0x03
W=0x02
C=x, Z=X
Mocne BbINONHEHMS
REG=0x01
W=0x02
C=1, Z=0 (“+" pesynbTaT)

SUBWF REG,1
[o BbINONHEHUSA
REG=0x02
W=0x02
C=x, Z=X
Mocne BbINONHEHMS
REG=0x00
W=0x02
C=1, Z=1 (“0” pesynbTar)

SUBWF REG,1
[0 BbINOMNHEHUSA
REG=0x01
W=0x02
C=x, Z=x
Mocne BbINONHEHMS
REG=0xFF
W=0x02
C=0, Z=0 (*-" pesynbTar)

C,DC,z

SWAPE f. d

MomeHATb
MecTamu
nony6anthbl
B f

lMomeHsimb Mecmamu cmapwul u maaowul
nony6alimsi pecucmpa f.

Ecnu d=0 — pesynbTaT coxpaHsieTcs B pernctp W
Ecnu d=1 — pe3ynbTaTt coxpaHsieTcs B peructpe f

SWAPF REG,0
[o BbINOMHEHUSA
REG=0xA5 - 1010 0101
W=x
Mocne BbINONHEHUS
REG=0xA5
W=0x5A - 0101 1010

SWAPF REG,1
[o BbINONHEHUSA
REG=0xA5
Mocne BbINONHEHMS
REG=0x5A

KocBeHHasi agpecauusi
SWAPF  INDF,1

[o BbINONHEHUSA
FSR=0xC2 (no atomy agpecy
“nexut” ymcno 0x20
- 0010 0000
Mocne BbINONHEHMS
FSR=0xC2 (no atomy agpecy
“nexut” yucno 0x02
- 0000 0010

XORWE fd

MNoBuTtHoE
"nckniovaroulee
MNnN" W n f

Mo6umHoe " Ucknrovyarowee " NN
codepxxumozo pecucmpoe W u f
(npoBepka Ha OANHAKOBOCTb)

Ecnun d=0 — pe3ynbTaTt ToXxpaHsieTcs B peructpe W
Ecnu d=1 — pesynbTtaT coxpaHsieTcsa B peructpe f

XORWF REG,1
[0 BbINOMNHEHUSA
REG=0xAF
W=0xB5
Mocne BbINONHEHMS
REG=0x1A
W=0xB5

XORWF REG,0
[o BbINOMHEHNUSA
REG=0xAF
W=0xB5
Mocne BbINONHEHMS
REG=0xAF
W=0x1A
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KocBeHHasi agpecauusi
XORWF  INDF,1
[o BbINONHEHUSA
W=0xB5
FSR=0xC2 (3HaueHue
perncTpa ¢ agpecom B
FSR=0xAF)

Mocne BbINoMHeHWs
W=0xB5

FSR=0xC2 (3HaueHue
perucTpa ¢ agpecom B

BCE f. b

————

YcTaHOBUTb
BOOUT b
peructpa f

FSR=0x1A)
BuT - opneHTUpoBaHHbIE KOMaHAbI (b-oT1 0 po 7)
BCF REG,7

YcmaHoeumb 6 0 6um b pezucmpa f

[0 BbINONHEHUSA
REG=0xC7 > 11000111
Mocne BbINONHEHMS
REG=0x47 - 01000111

KocBeHHasi agpecauusi
BCF INDF,3
[o BbINONHEHNUSA
FSR=0xC2 (no atomy agpecy
“nexut” umcno Ox2F >
0010 1111)

Mocne BbINONHEHWSA
FSR=0xC2 (no atomy agpecy
“nexxut” yucno 0x27 >

0010 0111)

BSE_f b

YcTaHOBUTb
Blout b
peructpa f

YcmaHoeumb 6 1 6um b peaucmpa f

BSF REG,7
[0 BbINOMHEHUSA
REG=0x0A -> 00001010
Mocne BbINONHEHMS
REG=0x8A -> 10001010

KocBeHHasa agpecaums
BSF INDF,3
[0 BbINOMNHEHUSA
FSR=0xC2 (no atomy agpecy
“nexut” ymcno 0x20 >
00100000)

Mocne BbINOMHEHUS
FSR=0xC2 (no atomy agpecy
“nexut” ymcno 0x28 >
00101000)

BTFSC f b

MpoBepuTb BUT
b B peructpe f,
ecrnn b=0, To
nponycTunTb
cneayoLLyo
WHCTPYKLIMIO

Ecnu 6um b e pezucmpe f =1, mo
ucnosiHsiemcs cnedyrouw,asi UHCMPYKYUst

Ecnu 6um b e peaucmpe f =0,

mo criedyrowasi UHCMPYKUUsI

He ucnosiHsiemcs (MporycKaemcsi, BMecmo Hee
ucnonHsemcs “ eaupmyasnbHbili’ NOP),

a KkomaHOa ucroJsiHsemcs 3a 2 M.u.

BTFSC REG/4
GOTO LOOP
TRUE ...

1) [o BbliNonHeHus
REG=XXX0XXXX
Mocne BbINONMHEHNSA
T.k. REG<4>=0,
ucrnonHsietca TRUE

2) [o BbINnonHeHus
REG=XXX1XXXX
Mocne BbINONHEHUS
T.k. REG<4>=1,

ucnonHsietca GOTO LOOP

1(2)




BTFSS f b

MpoBepuTb GUT
b B peructpe f,
ecnu b=1, 1o
nponycTuTb
crieqyoLLyto
WHCTPYKLMIO

Ecnu 6um b e peaucmpe f=0,

ucnosiHsiemcs cnedyrouw,asi UHCMPYKYUst

Ecnu 6um b e pezucmpe f=1,

mo cniedyrowasi UHCMPYKUUst

He ucnosiHsiemcs (MPornycKaemcsi, BMecmo Hee
ucnonHsemcs “ eaupmyanbHbili’ NOP),

a KkomaHOa ucroJsiHsemcs 3a 2 M.u.

BTFSS REG,4
GOTO LOOP
TRUE  .......
1) Jo BbinonHeHUs
REG=XXX0XXXX
MNocne BbINONHEHNSA
T.k. REG<4>=0,
ncnonHsetca GOTO LOOP
2) [o BbINONHEHMS
REG=XXX1XXXX
Nocne BbINONHEHNSA
T.k. REG<4>=],
mncnonHsietca TRUE

1(2)

OMaH[bl onepau,vu7| C KOHCTaHTaMWu

(k=010 g0 255)

ADDLW Kk

Cnoxutb
KOHCTaHTy ¢ W

Codepixxumoe peaucmpa W cknadbieaemcsi
c 8- pa3psioHOoU KoHcmaHmou k

PesynbTaT coxpaHsieTcs B peructpe W

ADDLW  0x15
[0 BbINOMNHEHUSA
W=0x10
Mocne BbINONHEHUS
W=0x25

ADDLW REG
[o BbINONHEHUSA
W=0x10
REG=0x37 (aapec peructpa,
a He ero coaepXMMoe)
Mocne BbINONHEHMS
W=0x47

ADDLW  CONST

[o BbINONHEHUSA
“lMponucka B wanke”
nporpamMmmbl:
CONST
W=0x10
Mocne BbINONHEHUS
W=0x47

EQU  0x37

CDCz

SUBLW Kk

Bblvectb W
13
KOHCTaHTbI

Bbiyecmb codepxumoe pecucmpa W u3
8-pa3psiOHoll KOHCMaHmbI K

PesynbTaT coxpaHsieTcs B peructpe W.

SUBLW  0x02
[0 BbINOMNHEHUSA
W=0x01
C=?27=?
Mocne BbINONHEHMS
W=0x01
C=1, Z=0
(“+” pesynbTar)
SUBLW  0x02
[0 BbINONHEHUSA
W=0x03
C=?27=?
Mocne BbINONHEHMS
W=0xFF
C=0, Z=0
(“-" pesynbTar)
SUBLW  0x02
[0 BbINOMNHEHUSA
W=0x02
C=?27=?
Mocne BbINONHEHMS
W=0x00
Cc=1, z=1
(0" pesynbTaT)
SUBLW REG
[0 BbINOMNHEHUSA
W=0x10
REG=0x37 (aapec peructpa,
a He ero conep»(mmoe)
Mocne BbINONHEHMS
W=0x27
c=1

C,DC,z
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MOVLW Kk

Mepecnatb
KOHCTaHTy
B W

lNepecnamb koHcmaHmy k e peaucmp W

MOVLW  Ox5A
[o BbINONHEHUSA
W=x
Mocne BbINONHEHUS
W=0x5A

MOVLW REG
[0 BbINOMNHEHUSA
W=x
REG=0x37 (aapec peructpa,
a He ero conep)i(mmoe)
Mocne BbINONHEHUS
W=0x37
Z=0

MOVLW  CONST

[0 BbINOMNHEHUSA
“IMponucka B wanke”
nporpamMmbi:
CONST EQU  0x37
W=x
Mocne BbINONHEHMS
W=0x37

ANDLW _k

Mo6butHoe “N”
KOHCTaHTbl 1 W

BbinonHsiemcsi nobumHoe “ ' codepxumoz20
peaucmpa W u 8-pa3psiOHoll KOHCMaHmMbI K

PesynbTaTt coxpaHsieTcs B peructpe W

ANDLW  Ox5F -01011111
[o BbINONHEHUSA
W=0xA3 -> 10100011
Mocne BbINOMNHEHMS
W=0x03 - 00000011

ANDLW REG
[0 BbINOMNHEHUSA
W=0xA3
REG=0x37 (aapec peructpa,
a He ero conep)i(mmoe)
Mocne BbINONHEHUS
W=0x23

ANDLW  CONST

[0 BbINONHEHUSA
“IMponucka B wanke”
nporpamMmbi:
CONST EQU  0x37
W=0xA3
Mocne BbINONHEHMS
W=0x23

IORLW K

MobuTtHoe
HMJ‘I Mn
KOHCTaHTbl 1 W

BbinonHsiemcsi nobumxoe “ UJTA’
codepxxumozo peaucmpa W u 8-paspsiOHol
KOHCcmaHmsbI K

PesynbTaT coxpaHsieTcs B peructpe W.

IORLW  0x35 -> 00110101
[o BbINONHEHUSA
W=0x9A - 10011010
Mocne BbINONHEHMS
W=0xBF > 10111111
Z=0

IORLW REG
[Jo BbINOMHEHNUSA
W=0x9A
REG=0x37 (agpec peructpa,
a He ero conep»(mmoe)
Mocne BbINONHEHMS
W=0xBF
Z=0

IORLW  CONST

[o BbINOMHEHUSA
W=0x9A
“lMponucka B wanke”
nporpamMmmbi:
CONST EQU  0x37
Mocrne BbINONHEHUS
W=0x9F
Z=0

IORLW  0x00
[0 BbINOMNHEHUSA
W=0x00
Mocne BbINONHEHMSA
W=0x00
Z=1
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XORLW__ k

[MNoBuTtHoE
“UcknovatoLiee
mnnun-
KOHCTaHTbl 1 W

BbinonHsiemcsi nobumHoe
“Ucknroyarowee UJTN' codepxumoz20
peaucmpa W u 8-pa3psiOHoOl KOHCMaHmMbI K
(npoBepka Ha “OAMHAKOBOCTL”)

PesynbTaT coxpaHsieTcs B peructpe W.

XORLW  OxAF ->10101111
[o BbINONHEHUSA
W=0xB5 - 10110101
Mocne BbINONHEHMS
W=0x1A -> 00011010
Z=0

XORLW REG
[o BbINONHEHUSA
W=0xAF
REG=0x37 (agpec peructpa,
a He ero conep)Klamoe)
Mocne BbINONHEHUS
W=0x98
Z=0

XORLW  CONST

[0 BbINOMNHEHUSA
W=0xAF
“lMponucka B wanke”
nporpamMmmbi:
CONST EQU  0x37
Mocne BbINONHEHUS
W=0x18
Z=0

KomaHabl yrnpasrneH

nA

CALL BbinonHums ycrnoeHsbili nepexod HERE CALL ABC

Agpec cniegytowien MHCTpykumm (PC+1) [o BbinonHeHus
YCnoBHbIn 3arpyxaeTcs B BepLUMHY CTeKa. PC=appec HERE
nepexop 11 6uT agpeca 3arpyxatoTcsi, B CHETUMK KOMaHS, lMocne BbINONHEHMS
(nepexopg no M3 Koga KoMaHAabl. PC=appec ABC

CTEKYy) 2 cTapwmx buTta 3arpyxatlTcs, B CHETYMK KOMaHS, B BepluunHe cTeka, agpec

13 peructpa PCLATH. HERE+1
GOTO Kk BbinosiHume 6e3ycrioeHbIl nepexod

BesycnosHbIin

11 6uT afpeca 3arpyxatoTcsi, B CYETYMK KOMaHJ,
U3 Koa KoMaHapbl.

GOTO ABC

Mocne BbINOMNHEHMS

nepexos 2 cTapwmx buTa 3arpyxatTcsl, B CHETYMK KOMaHS, PC=appec ABC
(cTek He 13 peructpa PCLATH.
3aeNCTBOBaH)
RETURN
Bo3epam u3 nodnpozpaMmMbI RETURN
Mocne BbINONHEHMUSA
Bosspat CoaepXx1mMoe BepLUMHLI CTeka "BbIrpyxaeTtca” B fC= aapecy, KoTopbin
Mo cTexy cyeTunk komaHg PC. BbIFPYXeH™ U3
BepLUMHbI CTEKa.
CALL TABLE
RETLW k |
Bo3epam u3 nodnpozpaMMbI ¢ TABLE ADDWF PCL,1
ycmaHoeJsIeHHOU KOHcCmaHmou RETLW k1
BosepaTt RETLW k2
nocreky ||
C 3arpyskomn B peructp W 3arpyxaeTtcq 8-paspsgHas KOHCTaHTa | ...
KOHCTaHThI CogaepxMmoe BepLUMHbI CTeKa "BbIrpyxaeTcsa” B RETLW  kn
BW cyeTunk komaHg PC.

Mocne BbINONMHEHUSA
PC= apgpecy, KoTopbI
“BbIrpyxeH” u3
BEpPLUMHbI CTeKa.
W=k
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RETFIE

Bo3epam u3 nodnpozpaMmmbl o6pabomku RETFIE
npepbigaHuli
Bosspat no Mocne BbINOMHeHMs
cteky n3 M1 CopepXvMoe BepLUMHbI CTeka "BbirpyxaeTcs” B PC= apgpecy, KoTopbi
o6paboTkn cyeTynk komaHg PC. “BbIFPYXeH” u3
npepbIBaHN OcyuiecTBnsieTcs rnobansHoe paspeLueHue BepLUMHBbI CTeKa.
npepbiBaHui (but GIE yctaHaBnvBaeTcs B 1). GIE=1
CLRWDT
CLRWDT [o BbinonHeHus
WDT m npepaenutens He
C6poc WDT u npeddenumernsi cOpoLleHbl
C6poc WDT (ecnu oH nogkntodeH Kk WDT). lMocne BbINONHEHMS -TO
(cTopoxeBoro WDT v npeapenutens -PD
Tarimepa) Butbl -TO un -PD yctaHaBnuBatotcsa B 1. cOpoLleHbl
-TO=1
-PD=1
SLEEP IMepexod e pexXum NoOHUXXeHHOo20
aHepzonompebneHusi (8 “ cnawull pexum”)
Mepexop, C6poc cnara BkntoyeHms nutanus (-PD) B 0. SLEEP -TO
B PEXNM YcTtaHoBka cnara nepenonHenus WDT (-TO) B 1. -PD
SLEEP C6poc WDT v npeppenurtens.

BblIkntoyeHne TakToBOro reHepaTopa 1 nepesos
M/KOHTponnepa B pexum SLEEP.

" Camoy4yumernb o npozpammuposaHutro PIC koHmposnnepoe 9nsi Ha4uHarowux"
E-mail: karabea@lipets  k.ru

http://ikarab.narod.ru

68



