MHoro(yHKITHOHAIBHBIN TTPOTPaMMaTOp

MHOropyHKIUOHAJIBHBIA IPOrPaMMATOP

¢ Jli060ii komnsoTEp, J100as1 OC

PROM, EPROM, EEPROM, FLASH, 12C, MCS-51, PIC, AVR
IapannensHsblii uATepdeiic 11 AVR

RS-232 uau USB

Pycckosizbiunas koquposka DOS, WIN, KOI-8

Peryaupyemoe HanpsizkeHHe NPOrpaMMHUPOBAHUSA
Bo3MoikHOCTH MOAEpPHU3ALUH

JocTrynHas 3j1ieMeHTHas 0a3a

B nacrosimee BpeMsi pa3pabotaHo GOJIbIIOE KOJH-
YeCTBO PA3IMYHBIX THUIIOB MPOTPaMMAaTOPOB, KakK JIO-
OUTENLCKUX KOHCTPYKITUH, TaK B NMPo(ecCHOHABHBIX,
BBIMTyCKaeMbIX cepuifHo. OOBIYHO MPOrpaMMaTop
YIOpaBIAETCS TEPCOHATBHBIM KOMIBIOTEPOM, K KOTO-
pPOMy OH MOIKJIIOYAETCS uYepe3 CTaHAApTHBINH HOpT —
NapaJijiesIbHbIN WU MOCIIE10BATEIbHBIH.

Ho cranpmapthas ammapaTHoO-IporpaMMHasi KOH(pU-
rypanus Jake CaMbIX OBICTPBIX KOMITBIOTEPOB HE IMO-
3BOJSIET TOYHO C(OPMHUPOBATH WHTECPBAIBI BPECMCHU
MEHBIIIC HECKOJIBKUX COTEH MWUTHCEeKyHA. i1 mpo-
rpaMMHUpPOBaHUs ke coBpeMeHHBIX 13V HeoOxommmbl
UMITYJIBCHl JITUTCIHFHOCTRIO MOPSAIKA CAWHHUI] MHUKPO-
CEKyH]] ¥ MCHEe.

HawmbGonee octpo 3Ta mpobieMa CTOMT B MHOTO3a-
JAYHBIX OTEPAIMOHHBIX CHCTEMaX, IO3TOMY TIepen
MPOTPaMMHPOBAHIEM MHKPOCXEMBI YaCTO MPUXOJHUTCS
nepesarpykaTb KOMIIBIOTED B PEXHME SMyIsun MS
DOS, 4ro BechMa Heyn00HO, 0COOEHHO, €CITU B TIPO-
ecce OTJAAKHM TPHUICTCS TOBTOPSATH 3Ty OMCPAIUI0
HEecKONbKOo pa3. A Bepcunm Windows, HaumHas c
Millenium, BoOOIIe HE MOJACPKUBAIOT PEKUM «UHC-
toit» MS DOS.

[IpemnaraeMpiii MpOrpaMMaTop SBIISCTCS MOMBITKOMN
CO3/1aTh TPOCTOE M [IEIIEBOE YCTPONUCTBO AJISI MCTIOJNB-
30BaHM B TIOOUTEIHCKUX YCIOBHAX C MHHUMAIBHBIMU
TpeOOBaHUAMH K KOMIBIOTEPY M C BO3MOJKHOCTBIO
pacuImpeHusi HOMEHKIIATYPhI IPOTPaMMHUPYEMBIX MHK-
pocxem. IlommepxwuBaroTcs Hanbojee 4YacTO IIpUMeE-
HSEMBIE B PaJUONIOOWTENBCKON TPaKTHKE KIIACCHI
mukpocxem: PROM, EPROM, EEPROM, FLASH,
MCS-51, PIC12, PIC16, PIC18, ATMEL AVR u Muk-
pocxemsl mamstu ¢ uatepdeiicom 12C.

OCHOBHOE OTJIMYHUE NAHHON KOHCTPYKIHMU OT JAPY-
THX — 3TO BO3MOXHOCTh PabOTHI C JIFOOBIM KOMIIBIOTE-
POM, IOl yIpaBJICHUEM JII000H ONeparioHHON CHCTe-
Mbl. He oGs3arensHo Windows mim DOS, gaxe He
obs3atensHo IBM - coBMecTHMBIN KOoMITbIOTEp. Bak-
HO, 4T00BI UMenics COM-TopT U cTaHAapTHAsT KOMMY-
HUKAIIMOHHAs TporpamMMa ais paboTel ¢ HUM. Ecmu
Het COM-miopTa, IporpaMMaTop MOXHO MOAKJIIOYNTH
u xk USB uepe3 agantep USB-COM.

C menplo yOpoIIeHUs W YACHICBICHUS KOHCTPYK-
MU, a TaKkKe JIs 00CCIICYeHUS MaKCHUMAaTbHOW YHH-
BEPCAJIbHOCTH W BO3MOXXHOCTH MOJICPHU3AIMH, MpPHU-
IIUIOCHh OTKA3aThCs OT COOJIa3HA MIPOrPaAaMMHPOBAThH BCE
MHUKPOCXEMBI, BCTaBJISII MX B OJHY YHUBEPCAIBHYIO

naHenbky. ns kaxgoro kimacca I3V wucnonb3yercs
MPOCTOM CMEHHBIA MOAYJb, KOTOPBIN MOJKIIOYAETCS K
YHHUBEpCAIFHOMY pa3beMy HporpamMmMaTtopa. B 6oib-
IIMHCTBE CIIy4aeB 3TO MPOCTO MEPEXOTHUK MEXKIY
pa3peMoOM W TaHEeNbKOH moj MHuKpocxemy. Cruemyer
OTMETHTD, YTO B OTIMYHE OT MPOPECCHOHATBHBIX pa3-
paboToK, maHHAs KOHCTPYKIHUS IO3BOJISIET MpPOTpaM-
MHUpPOBaTh YyX€ YCTAapeBIIUE, HO €lle MHOTAA NpHMe-
HAEMBbIE B JIOOWTENbckoM — mpakTmke [I3Y ¢
HnepexuraeMbpIMi nepemblukamu cepun S56PT... u
155PE3. IIporpaMMHupoBaTh 3TU MUKPOCXEMBI B OIHOM
YHHBEpPCAJILHOM MaHeNbKe BOOOIIE BPSI I BO3MOXKHO.

Pa6boma ¢ npozpaMMamopom.

[Tomp30BaTens yIpaBiIseT MPOLECCOM IMPOTpaMMHU-
poBaHus, HaOWpas Ha KIaBHAaType KOMIIBIOTEpa KO-
MaH/bl U HaOJI0#ast Ha SKpaHe Pe3yIbTaThl UX BBINOJ-
HeHus. Bce koMaHIBl COCTOST M3 OJHOW WM JBYX
JIATUHCKUX OYKB, KOTOpBIE MOXXHO HaOWpaTh, Kak B
BEpPXHEM, TaK U B HIDKHEM PETUCTPE KIABUATYPHL 3a
KOMaHJIOW MOTYT CJEIOBaTh OJWH, JBa WIH TPH IH(D-
POBBIX MapaMeTpa, pas[elicHHbIX mpobenoM. He 3Ha-
Yanye HyJIH CIIeBa MOXKHO HE BBOJWTH, & KOMaHIY pe-
nmaktupoBath  kiaBumied  "Back  Space". Bsox
3aBepmiaeTcs HakatueM "Enter". B ciaydae kakoi-mioo
ommOKH 1IpH BBOJE BhiaeTcs coobmenune "ERROR", a
Ha BBITIOJIHEHUE KOMaHI, OCIEACTBHUS KOTOPBIX MOTYT
OBITH HEOOPATUMBI JIJIST TIPOTPAMMHUPYEMO MHUKPOCXE-
MBI, 3allpaliuBaeTcs noarsepsxaeHue. [lomHerit ciucok
BCEX JOCTYIHBIX KOMaHJ] TOCTOSTHHO MPUCYTCTBYET Ha
9KpaHe, MOATOMY, JaXKe €CIH TOJB30BaThCS MPOTpaM-
MaTOpOM OJWH pa3 B TOJ, HE MPHUICTCS YTO-IHOO
BCIIOMUHATb.

Ha xommbproTepe NMOKHA OBITH 3amyICHA KaKasi-
00 KOMMYHHKAIIMOHHAS TIPOTpaMMa, HampuMmep
«Telemax», Bxomsfmas B  KoMIuiekT  Norton
Commander 5.0, «Terminaly 3 Windows u T.a1. S
00BIYHO TOJB3YIOCH MPOCTOH, HO OYECHb yIOOHOH Mmpo-
rpammoii «Tera Term Pro 2.3».

HacTpanBass KOMMYHHUKAITHOHHYIO MPOTpamMMmy, He-
00X0AMMO YIAaTUTh CTPOKH WHHUIHAIH3AIUU MOJEMA,
OTKJIIOYUTH pexxuMsbl "JIokaneHoe 3x0" U "Tpancnanus
CR/LF" u BeiOpathk Tepmunan ANSI. Kogosas Tabnuma
Mmoxet 0bITh ASCII, Windows i KOI-8. Pexxum pa-
OOTBI MOCIEIOBATEIHLHOTO IMOpPTa, K KOTOPOMY TMOJ-
KIIIOYEH MPOTPaMMaTop, MOJDKEH OBITh CICIYHOIIUM:
ckopocth — 1200, 2400, 4800, 9600, 14400, 19200,
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28800 wim 57600 box, uncno Out — 8, KOHTPOJIS YeT-
HOCTH HET, | cTom-OuT, yrpaBieHHE MOTOKOM - ara-
patHoe (RTS/CTS) nnm ynpaBieHus HET.

BrumounB muTaHHE mporpaMMmaTopa HEoOXOIMMO
HaXaTh Ha KJIaBUAType KOMITbIOTEepa JIto0yi0 OyKBEH-
HO-II(POBYIO KIABHINY B JATHHCKOM PETHUCTPE, T.€. C
kogoM MmeHee 128. Ilpu 3TOM mporpamMmarop aBToMa-
THYECKH OTIPEJNICNIUT CKOPOCTh PabOTHI IMOpTa U OyAeT
NOCBUIATh MH(pOPMAIMI0O B KOMIBIOTEp Ha JTOW Ke
ckopoctu. Ecim Bce chenaHo mpaBWIIBHO, Ha DKpaHe
MOSIBUTCS PE/II0KEHUE BBIOPATh KOJOBYIO TaOJIHILY, C
KOTOpoH OyzmeT paborath mporpammatop. Kak ykasbl-
BaJlOCh BBIIE, TOJIEepKUBaeTcs KomupoBka DOS,
Windows n KOI-8. Bce nanpnelimue cooOmeHus 0y-
IyT BBIBOIWTHCS Ha JKpaH Ha pycckoMm s3bike. Ecmm
CHUMBOJBI HE YHMTA€MbI, 3HAYAT KOJOBas TaOJHIa BHI-
OpaHa HEBEPHO U CIEAYeT BBIKIIOYHTH M CHOBA BKITIO-
YUTH MPOTpaMMaTop, a 3aTeM BBIOpATh APYTYIO KOIH-
POBKY.

ITocne »Toro HeoOXoAMMO BHIOpaTh W3 CIHCKA
kiacc u tun [13Y, ¢ koTopsIM npeamnonaraercst pabora,
MIOCJIC YeTro Ha JKpaHe IMOSBUTCS MEHIO C yKa3aHHEM
(dopmara Bcex NOCTYNHBIX KOMaHA. MOXHO 3arpy3uTh
¢aiin B O3Y mnporpamMmaropa, IPOCMOTPETH €ro
DUMP B cuMBOJIEHOM H 16-prdHOM BHJE, U3MECHHUTH
colep)KUMoe siueek Wi nepeMectuTh 0ok O3V, co-
XpaHuTh conepxkumoe O3V B (aiine, Hy U, KOHEUHO,
3amporpaMMHUpOBaTh MHKpOcxeMy. Bce koMaHabl moc-
TATOYHO MPOCTHIE M TOHATHBIC, TOATOMY IIOAPOOHO
OIMCHIBATH KAXKIYIO U3 HUX HET CMBICIIA.

Heo6xoauMo OTMETHTB TOJIBKO ClIeTyIONIee:

e OOBEM ImaMsATH MpPOrpaMMaTopa OrpaHuyeH, Mo-
9TOMY B CITUCKE ITOJEPKUBAEMBIX MUKPOCXEM IpPHBE-
JICHBI JIAJIEKO HEe BCcEe BO3MOXKHbBIE THUIBI. Hampumep,
BBIOpaB 2764, MOXHO NPOrpaMMHPOBATh U €€ aHAJIOT -
K573P®4 wmm, BeiopaB PIC16CE625 wmoxHO mpo-
rpammupoBaTh PIC16C622. TTosToMy, ecinu B CIUCKE
HET HYXHOW MHKpPOCXEMBI, BIIOJIHE BO3MOXKHO, HUTO
MO>KHO BBIOPATh JPYTYIO, UMEIONIYIO MTOJTOOHBIN aJro-
puUTM mporpammupoBaHus. bomee Toro, T.K. mmeercs
BO3MOYKHOCTh BBOZIWTH HAdaJIbHBIH W KOHEUHBIN ampe-
ca MporpaMMHpOBaHMsl, (PaKTUUECKH MOXKHO padoTaTh
¢ ouenp mMHorumH I13Y, Hanmpumep ¢ OOJBIIMHCTBOM
PIC16C/F 6,7,8,9..., XO0T B CIUCKE MPUBEICHO BCETO
HECKOJILKO THIIOB. J[71 00eryeHust moncka aHaaora Ha
9KpaH BBIBOJSITCS OCHOBHBIC XapaKTEPUCTUKU BBIOpaH-
HOTO THIIa.

e [IporpamMmmaTop MO3BOJISIET 3arpy3WTh B CBOE
O3V HEX wnu BIN ¢aiin. [TogaepxuBatorcst hopma-
1oI Intel HEX8 u Intel HEX32. HEX daiin 3arpyxaeT-
cs1 o ipotokoiry ASCII B cooTBETCTBUY ¢ ONIpENEICH-
HbIMH B HeM ajapecamu, a BIN - mo cranmapty X-
Modem c agpeca 0000H. AHaJOrHYHO MOKHO COXpa-
HUTH cozepxumoe O3Y B daitne. Ilpu coxpaHenuu
HEX ¢aiina M0OXHO 3a/1aTh Hay3y MeE1y CHMBOJIAMH,
ecii OBICTPO/ICHCTBIE KOMITBIOTEpPA HEIOCTATOYHO ISt
paboTel Ha BbIOpaHHOW ckopocTH. CoxpaHsercst 00-
macte O3Y, cOOTBETCTBYyIOIIass OOBEMY BBIOPAaHHOTO
tuna [13Y.

e Komanma "IIpuHATH TEKCTOBBINA (hakin" umeeTcst
JAIeK0 HE BO BCEX TEPMHUHAJBHBIX MPOTpPaMMax, Io-
3ToMy coxpanuTh Ha qucke HEX ¢haiin ¢ cogepxumbiM

I13Y moxHO crienyromuM oOpa3oM. Bravane Hy)HO
HaOpath Ha knaBuatype komanay SH (coxpanuts HEX
(aiin), 3aTeM B TepMUHAIBHON MpOrpamMMe BKIIOYUTH
PEKUM TIPOTOKOJA, IPU KOTOPOM BCS BBEIBOAMMAS Ha
9KkpaH uHPoOpMaIHs OyAeT coXpaHAThCS B (aiie mpo-
tokona. [locne maxartusi «Enter» HauHercs mepemaua
conepxxmmoro O3Y mporpammaropa. Korma nepenada
3aKOHYHUTCS, PEKUM MPOTOKOTA HYKHO OTKIIOYHTH U
Haxath «Enter». Temepb ciemyer OTKPBITH (it mpo-
TOKOJIA B JIFOOOM TEKCTOBOM PEIAKTOPE W YAAIHThH U3
HETO JIMIIHIOI HHOOPMAIIMIO, €CIH OHA TaM OKa3aJach
U3-32 HEBEPHO BBIOPAHHOTO MOMCHTA BKIFOUYCHHUS W
OTKITIOYCHHS PEKIMA MPOTOKOJIA.

e Ecmu BwiOpana pabdora ¢ PIC16 mnmu ATMEL
AVR, Bce nannsie 16-6utnble, mpu 3ToM B HEX ¢atine
CHavaja cleayeT MJaamui OaiT, a 3aTeM CTapIIHi.
CnoBo koHpuryparun s PIC16xxxx pazMeriaercs B
O3V no crangaptHomy anpecy 2007H, a obmacTts ma-
matd gaHHbIX 119 FLASH PIC16Fxxx mHaumHaercs ¢
anpeca 2100H. IIpu pabote ¢ npyrumu tumamu I13Y
BCC JIaHHbBIC 8-OUTHEIC.

e Uudopmanus B O3V mporpammaTopa HOJDKHA
pa3MeInaThesl Mo TeM JKE aJpecaM, MO KOTOPHIM OHa
Oyner 3amuceiBatbess B [I3Y, T.e. comepxxumoe 0-if
sraetikn O3V Oyner 3anmucano B 0-1o sueviky 13V u T.1.
HckmouenueMm sBasercs PIC18. J{ns storo kiacca 06-
mactu ID Locations, Conftguration words u Data
Memory naumHarotcss B O3Y ¢ FDOOH, FEOOH wu
FFOOH cootBercTBenHo. Ho mpu coxpanennu B HEX
¢daiine oHM OyayT WMETh CTaHAAPTHBIC ajpeca
200000H, 300000H u FOOOOOH. Ecnu coxpaHuTh co-
nepxumoe O3Y B BIN ¢air, To ID Locations,
Conftguration words u Data Memory He OyxyT coxpa-
HEHEI.

[Iporpammarop mpenHa3HaueH B MEPBYIO OYEPEIb
JUIA PagHOIIOONTENCH - KOHCTPYKTOPOB, T.€. I TeX,
KTO 3HAeT, 4TO MpEeACTaBsIeT coboil mporpammupye-
Masi MuKpocxema. IloaTomy, ¢ nenpro 00ecTednTs BO3-
MOKHO OOJNBIIYI0 YHHBEPCAIHHOCTH JaHHOTO YCTPOW-
CTBa, MPHUIUIOCH  MOXXEPTBOBATH  HEKOTOPBIMU
CepBUCHBIMU (DYHKIUSAMH. B yacTHOCTH, CIIOBO KOH(DU-
rypauuun g PIC koHTponnepoB HYXHO BBOAWTH
BpPYYHYIO, @ HC CTaBUTh NMPUBBIYHEIC (prakku Thma "3a-
LIUTa BKJIIOYEHa-BhIKIIOUeHa". OIHAKO, 3TO HE SIBIIA-
€TCs, Ha MOH B3IV, CEPBE3HBIM HEIOCTATKOM, T.K.
IPU acCEMOJUPOBAHUU CIOBO KOH(PHUTYpaIlMd MOXKET
OpITh BKITIOYeHO B HEX daii.

IIporpammupoBanne ATMEL AVR umeer HekoTo-
pwie ocoOeHHOCTH. B otiname ot ¢pupmel «Microchipy,
kotopast s PIC KOHTpOJIEpOB YETKO OMpeaenuia
pasMenieHre B (Qailie TPOIMBKH OO0JIACTH TaMSTH
MporpaMM, JaHHBIX W clioBa KoHpurypamuu, ATMEL
MpeJylaraeT HCIOJIb30BaTh JJIs MAMSITH JaHHBIX OT-
nenbHbId ¢aitn, a FUSE OuTsl BooOIIe 3anuchiBaTh "Ha
Ooymaxke". Ha Moii B3risia aTo HeynooHo. IloaTomy s
pEeIIMI  MaKCUMAJIbHO TPUONM3UTBECA K CTaHIAPTY
"Microchip" ®  pa3MecTHUTh  TaMsTh  JaHHBIX
(EEPROM) B (¢paiine npommBKN HENOCPEACTBEHHO 32
namsaTeio niporpamMm (FLASH), a mocne nee LOCK u
FUSE 6utsl. U Bce 310 cumraerca 16-OutabmM. T. k.
MaMsATh JaHHBIX 8-W OWTHAs, CTapIIMid OAWT Ka)KIo0Tro
cJoBa paBeH Hyio (Tak nemaet Microchip s PIC16).
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Hanpumep, ans AT90S1200 namsate mporpamm 3a-
HumaeT angpeca B O3Y mporpammaropa c¢ 0000 mo
01FF, a mamsre manueix ¢ 0200 mo 023F. 3arem (ms
AT90S1200 no agpecy 0240) ciienyer CiI0BO, CTAPIIHA
GaifT KoToporo 3To - xxxxx21x, e 2 u 1 - ato LOCK
outer 2 m 1 coorBeTcTBeHHO. Muanmmii OaiiT - 31O
FUSE Outbl B TOM BHIE, B KAKOM OHH OIPEACICHBI
"ATMEL" noxyMeHTaluu Ha COOTBETCTBYIOIIUN KOH-
TpoJLIEp.

Takoe pasmernicHue WHGOPMAIIMKA OYCHB JICTKO 3a-
Jath 1pu accemOimupoBanuu. Ilocie Tekcra coOCTBEH-
HO NPOTpaMMbI BMECTO AWPEKTHBEI .eSeg CIeIyeT Iie-
pedTH Ha ajpec, CIEIYIOIUA HETOCPEJICTBEHHO 3a
namateio FLASH, nmampumep mms AT90S1200: .org
$0200 u, xax OOBIYHO, Pa3MECTHTH MH(POPMAIHIO IS
3anucH B maMaTh JaHHbIX EEPROM mupextuBamu .db
accemOuepa. [TomyanTcst kak pa3 TO, 9TO HYXKHO: Kax-
IIBIA OAlT 3amMIeTcss B BUJE CJIOBa, y KOTOPOTO CTap-
it GaliT paBeH HyJr0. 3aTeM, epelas Ha ajpec, ciie-
nytomuit 328 EEPROM, (anst AT90S1200 - .org $0240)
mupektuBoii .dw moxuo 3amucate LOCK u FUSE 6u-
TBI - 3TO CTAPIIUH ¥ MIAAIINA OalT COOTBETCTBEHHO.
Koneuno, AVR Studio Oyner pyratbcsi, HO chenaer
BCE MPaBIIBHO.

Crangaptaelil ¢aiin npommBku FLASH mosHOCTBIO
MOIXOIUT JJIS 3aTPy3KH B MaMATh Iporpammaropa. A
BOT (paiiyr maMATH TaHHBIX C PACIIMPEHHEM .€ep HYKHO
MpeIBapUTEIHLHO M3MEHHUTh. JTO, KOHEYHO, HEIOCTa-
TOK, HO, €CII BBl IHUIIETe COOCTBEHHYIO MPOrpamMmy,
OH HE MMEET 3HAYCHWs, T.K. HA JTAllC HAIUCAHUS HC-
XOJTHOTO TeKCTa MOKHO BKJIIIOUUTH NaHHeie EEPROM B
¢aiin FLASH, kak orucano Bsime. [Ipn 3ToM HUYTO He
MEIIaeT CO3/1aTh M CTAHJAPTHHIN .eep (ailyl s mob-
30BaTelNei qPYTUX THUIIOB IPOTPAMMATOPOB.

[IpeoOpazoBath cranmapTHBIN (aitn .eep B daidn,
TIPUTOAHBIA IS 3aTPY3KH B 3TOT MPOTPAMMATOP MOXK-
HO BPYYHYIO, Belb €r0 00beM 00brgHO He Benuk. FUSE
OWTBI MOXKHO BBECTH HETIOCPEACTBEHHO B IIPOTpaMma-
TOpe WM HE NPOrpaMMHPOBATh MX BOOOIIE, OCTaBUB
3HaueHus "mo ymomdaHuio". 3aTo B OJHOM (haiiie
MOXXHO OyJeT UMETh MOJHYI0 WH(OPMAIHUIO IS MPO-
NIMBKH MHKPOKOHTpPOJUIEpA W HE JIOMAaTh BIIOCICACT-
Buu ronosy, kakue FUSE Hano 3anporpammupoBarts, a
KaKHe HeT.

st ATMEL AVR nonnepkuBatoTcs Bce pPesKUMBI
nporpamMmupoBanus: kak Low voltage, tak m High
voltage. OT0 OOBsCHSETCS TEM, 4TO B Hamboiyiee Mpo-
CTOM W IIMPOKO HCIOIB3yeMoM pexknme Low voltage
He s Bcex THIoB AVR u ue Bce FUSE 6uTh MOXHO
3aIpoTpaMMHUPOBaTh. A HEKOTOpHIE THITBI BOOOIE HE
MOJICP’KUBAIOT ATOT PEKUM IporpaMMmupoBaHusi. bo-
Jiee TOTO, M3MEHWB 3HaueHus ompeaeneHHbIXx FUSE
OHUT, MOXHO 3alpPETUTh STOT PEKUM. A KTO MOXKET
OBITH YBEpEHHBIM, YTO HE CJEJaeT JTOTO II0 OUIMOKe
WM He3HaHuo? B 3ToM cilydae HWYEro HEeBO3MOKHO
Oyzmer momenarh, KpOME KaK BBICKAa3aTh BCE, YTO BEI
nymaere o paszpaborunkax Gupmsel ATMEL u BBIOpO-
CUTh MUKpocxemy. [103ToMy, IpuUBeICHHAsT HUXKE CXe-
Ma CMEHHOTO OJyioka I mporpammupoBaHus AVR,
paccunrtana Tonsko Ha pexuM "High voltage". Pexum
ke "Low voltage" mpeamonaraeTcsi UCIOJIb30BaTh HC-
KIIFOYHUTENIFHO Ui BHYTPUCXEMHOTO MPOTPaMMHpPOBa-

HUS TIPU OTIIagKe. PasymeeTcs, MOXKHO cAeNaTh W s
HErO0 CMEHHBIH OJIOK, KOTOPBIA TOJYYUTCS HAMHOTO
Tpo1e.

N3 a1Hx ke coobOpaxxeHuit cMeHHbIH 010k MCS-51
paccuntaHn Ha nporpammupoBanne AT89S53 wu
AT89S8252 B mapamnensHoM pexume. Ilocrmenosa-
TENbHOE TIPOTPAMMHUPOBAHHE OTHX KOHTPOJUIEPOB
MIPE/IIOIaracTCsl UCTIONb30BaTh TOJIBKO BHYTPUCXEMHO.
Ux nogxmouenue anajgoruaHo AVR, mostomy uHTEp-
¢eiicubrii pazsem ISP Ha 610K MCS-51 MoOXHO He yc-
TaHABJIMBATh, a IOJIE30BAThCS I BHYTPHUCXEMHOTO
MIPOTPAaMMHPOBAHUS Pa3bEMOM Ha CMEHHOM OJIOKE ISt
AVR. Cnenyer oOpaTuTh BHUMaHHE Ha TO, YTO TpPH
MIOCTICIOBATEIFHOM ~ NPOTPAaMMHUPOBAHAN  BBIBOJBI
PSEN (29) u ALE/PROG (30) momKkHBI BUCETh B BO3-
IIyXe.

CrnenyeT 0CTaHOBUTHCS €Ile Ha OJHONH OCOOSHHOCTH
ATMEL AVR. He Bce THIBI IpOrpaMMHUPYIOTCS KOp-
pexTHO mpu HanpsbkeHuu nutaHus 5 B. Ilostomy, B
cxeMy cMeHHoro Oioka (puc.7) BBeneH Tymonep SAl,
KOTOPBIN TO3BOJISICT MOHU3UTH HANPSIKCHUE MUTAHUS
10 3,8 B. B HEKOTOpBIX CIOydasx 3TO OKa3bIBaeT He-
OLICHUMYIO TOMOIIb U IO3BOJIIET cOepedb HEPBBI U
Bpemst. Juoast VD1 u VD2 nomkHBI BEIAEPKUBATH TOK
1o 1 A Ha cirydait KOpOTKOTO 3aMbIKaHHUS.

Jnst MukpocxeM mamsaTu ¢ uatepdeiicom [2C Moxk-
HO 3a7aTh Slave agpec U BpeMs 3aliCH CTPAHUIIBL. DTO
MOJKET MOTPeOOBATHCS, €CIU MPHUAETCS MIPOrPaMMHIPO-
BaTh KaKylo-THOO HeCTaHIApTHYIO MamsTh. Crapimas
Tetpana Slave agpeca — 3T0 HoMep Tpymbl. Mitagmas
TeTpajga — aJpec yCTPOHCTBA, 3aJaBACMBIil COCAMHCHH-
em BxoqoB A0, Al u A2 ¢ obmmM nipoBojoM mwim +UT.
CranpaptHenid Slave ampec IS MUKPOCXEM MaMSTH -
AOH, a Bpems 3anmcu ctpanuis! - 0AH (10ms). Taxoke
MPEyCMOTPEHA BO3MOXKHOCTh COSIMHCHHS 7-H HOXKKHU
MIPOTPAMMHPYEMOH MHKPOCXEMBI ¢ OOLIMM IPOBOIOM
i Vee (a BApyT moTpedyeTcs).

IMocnmenuss BepcHs NPOIIMBKK IporpamMmaropa
MOJIACP)KUBACT CIENYIOIINE KIIacChl M THITBI MHKPO-
cXeM:

PROM: 155PE3, 556PTxx

EPROM: 2716...27512, 27C64...27C512
EEPROM: W27C512, 28C16A, 28C17A, 28C64A,
AT28C64B, AT28C256, AT29C256/257/512
MCS-51: 8751, 87C51, 87C51FA, 87C51FB,
87C51FC, 87C51RD+, AT89C51, AT89C52,
ATS89CSS5, AT89C1051, AT89C2051, AT89C4051,
AT89S53, AT89S8252

PIC16: PIC12F629/675, PIC16F84/C84,
PIC16F627/A, PIC16F628/A, PIC16F648A,
PIC16F73/74, PIC16F76/77, PIC16F873/874,
PIC16F876/877, PIC16F876A/877A, PIC16C5xx,
PIC16C6x, PIC16CE6xx, PIC16C7x

AVR: AT90S1200, AT90S2313, AT90S2323/2343,
AT90S2333, AT90S4414/4434, AT90S4433,
AT90S8515/8535, ATtiny10/11, ATtinyl12, ATtiny15,
ATtiny28

12C: 24L.C01...24LC512, PCA8581, PCF8582,
ST24El6

PIC18: PIC18Fxx2/xx8

PIC12: PIC12C508/509, PIC12F508/509, PIC16F505
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MHoro(yHKITHOHAIBHBIN TTPOTPaMMaTOp

Jns pacmupeHuss HOMCHKIATYPBI HPOTpaMMUpYe-
MBIX MHKPOCXEM €CTh HECKOJbKO NyTeil. Bo-mepBbix,
[0 Mepe TOSBICHUS y aBTOPa BO3MOXKHOCTH, HEOOXO0-
JUMOCTH W JKEJNaHWs, IporpaMma MOJEPHHU3UPYETCH.
Bo-BTOpBIX, apXHTEKTypa IIporpamMmaropa OTKpPHITAasd,
TO3TOMY JTFO0O0M JKEeNAIOIMNN, KOHEYHO, MPH HATUIHH
JIOCTAaTOYHBIX 3HAHUH M OIBITA, MOXKET HAIIUCATH CBOIO
COOCTBEHHYIO mporpammy. HakoHerr, B-TpeTbHX, MOX-
HO Pa3paboTaTh MPOrPAMMHBIN MOIYIb [UIS HYXHOTO
TUIIA MHUKPOCXEMBI M HEMOCPEICTBCHHO Mepea Tpo-
TPaMMHUPOBAHUEM 3arpyKaTh €ro B BEPXHIOK MOJIOBH-
Hy O3V B Bume HEX daiina, a 3arem 3amyckaTb Ha
BBITTOJTHEHUE KomaHzaon G <adress> u3 meHio. s
KOPPEKTHOTO BO3BpaTa B OCHOBHYIO IPOTPaMMy 3TOT
MOJyJb JOJDKEH 3akaH4YMBaTbcs Komanaou LIMP
0080H. HeoOxomuMo Takxe COXPaHATh HEH3MEHHBIM
colep)KUMOe YeThIpex siueek BHyTpeHHero O3Y Muk-
poOBM - 7CH, 7DH, 7EH u 7FH. Bce ocranpHbIe pe-
CYPCBHI - B paCHOPsDKEHUH MIPOTPAMMHUCTA.

OcobeHHOCMU NPUHUUNUabLHOU CXeMbl

OCHOBHO# OJIOK MporpaMMaTopa COCTOUT H3 JBYX
(hYHKIIMOHATIBHBIX Y3JI0B, Pa3MCEIICHHBIX B OJJHOM KO-
myce - COOCTBEHHO MPOTpaMMaTopa U OJ0Ka MHTaHUS.

[Iporpammarop (puc. 1) mpencrasisier co00i yHH-
BEPCATBHBII MUKPOTIPOIIECCOPHBI KOHTPOJIIEp Ha Oa-
3¢ omHOKpucTasbHOM MukpoOBM  KP1830BE31
(80C31). B ero cocraB BxomsT ciemyromue y3isl: [13Y
DD3 st xpaHeHus ympasJistioniei mporpamMmmel, O3V
DDS5 nnst XxpaHeHust JaHHBIX, PETUCTP ISl JeMYJIbTHUII-
JIEKCHPOBaHUsA ajpeca U JaHHbIX DD2, mapannensHsiit
MOPT JUIA CBSI3U C MPOTPAMMHPYEMOW MHKPOCXEMOI
DD4, a Taxke y3msl IpUEeMHHMKA M IepepaTunka RS-
232C, ocymecTBistome npeodpazoBaHue ypoBHEH —
VT1 u VT2. Bce 3TH 31€MEHTHl BKIIIOYEHBI MO CTaH-
nmapTHo# cxeme. CrieryeT OTMETHTh TOJIBKO OJHY BaK-
HyI0 ocobeHHOCTh. Ha amementax DD6.1, DD6.2 u

DD7 BbinonHeHn pemudpaTop aapeca, KOTOpbId (op-
MHpPYET COBMECTHYIO OOJNAcTh MaMATH MpOTpamMM H
nanubix 1o agpecam 8000H...FFFFH. Takum o6pazom,
MEPBYIO TIOJIOBHHY MAaMATH IIPOTpaMM II0 ajpecaM
0000H...7FFFH 3anumaet [13Y DD3, a Bropyto moJo-
BuHy - O3Y DDS5. Bcro maMaTh AaHHBIX IO ajpecam
0000H...FFFFH 3anmmaer O3V.

OTa 0COOEHHOCTD MO3BOJISIET YIPOCTUTH pa3padoT-
Ky W OTJIaJKy HOBBIX BEPCHH IPOTrpaMMHOrO obecre-
YeHus. TporpaMmaropa. Her HeoOXomuMocTd mpume-
HATH UL OTOTO  JIOPOTOCTOSIIME  armapaTrHbIe
OMYJISITOPBI, JOCTaTOYHO TPOCTO OTTPAHCIUPOBATH
nporpammy ¢ anpeca 8000H, 3arpysute HEX ¢aiin B
O3V u 3amycTUTh €ro Ha BBITIOJHEHUE KOMaHIOU
G8000. Ecnu oxumaemblid pe3yabTaT HE TOCTHTHYT,
cleyeT BHECTH B IPOTPaMMy HEOOXOIMMEIC M3MEHE-
HUS W TIOBTOPHUTH 3arpy3Ky M 3amyck. llpu sTom B
TEKCT MPOTPaMMBI MOXKHO BCTaBHTH TOYKH OCTAaHOBA,
BBIBOJI CIIY’KE€OHBIX cooOmieHud u T.1. IlonHocThIO OT-
JakeHHasl IporpaMMa tpascnupyerces ¢ aapeca 0000H
n 3anuceiBaercs B [13Y, kotopoe 3aTeM ycTaHaBiIHMBa-
ercst Ha mecto DD3.

Taxum 00pazoM, TaHHYI0 KOHCTPYKIHIO MOXHO HC-
MI0JIb30BaTh HE TOJIBKO IO NMPSIMOMY Ha3HAYCHHUIO, HO U
IUIA KaKUX-THOO WHBIX LeNed, BeOb B PacIOpsHKCHHUN
MONB30BaTeNs 4 NBYHANIPABIECHHBIX &-M pa3psmaHBIX
MopTa BBOJa-BBIBOIA M TIOCTIEIOBATENBHBIN HHTEepdetic
CBSI3U C KOMIIBIOTEPOM.

brox nuranus (puc. 2) BeIpabaThiBaeT Bce HEOOXO-
JUMBIC JUI paObOTHI IporpaMMaTopa HampsbkeHus. Ha-
MpsDKCHUE THUTaHUS MPOrPAaMMHUPYEMOH MHKPOCXEMBI
crabunmupyercs Mukpocxemoid DA1. Kitou Ha Tpan-
sucropax VT3 u VTS no3BossieT oTKI0YaTh MTUTAHHE
I3V, xorma k HEMy HE MPOU3BOAUTCS oOpanienue. Ha-
IpspKeHHue Ha kosuiektope VT3 MokeT mpUHUMATh J1Ba
(bUKCHPOBAHHBIX 3HAYCHUS — 5 WIH 6,5 BOJBT, TOCIE-
Hee HeoOXoauMo sl mporpammupoBanust [13Y ¢ me-

DA1 KP142EH5 >
1—3 c7100MKx165 +6,58]|+6,58 VT3 _KT973 e 5 g
L& voe —r 5 5
K,uszz I IO1MK R9  e—
560 ] VpUP > g
R10 VpDWN
v R 220 22k &, H—r—""> 5
VD3 119 V% GND 2
V4 HL2 >
T VDA KOS g 1000 —— ANS07B HL1 AN307B
MK
x 168 Dﬁzﬂfi% C11 20wk x 168 1
FU1 SA1 Il B+ . R26 1k
= _L+ L c0 T _L+ R14 560 | = Vé:;: 2(1)
. IImE I
| J_ VD5 0,1MK , H3 VD12KJ1F§12§SZ oo a0
K407 DA3 KP142EH12 AN3078 VT8 KTo73 2,2.([\] +58 || 41
" o C13 01mk 3 —— 2 R17 68 VD7K[522 +258) +258 VD8 KC168 veP1 |l 10
L1 L Io L Jes N STy
1N R18 GND |[21
i 0,1MK krso3n| R19 L
c12 8,2« 100 LGND |[[42
1000wk x 168 . J_+ VD6 K[I522 cl4 <
500MmK X 168 VT8
20mMK x 165 \ KT315
VD9 KL407 K R21 220 4 HL4
PV1 308 2,2 AN307A
R23 300 5 -
=
_]_ VpDWN
Sl C19 20mk Q& vTo KT315
I+ R24 2,2
C17 220mk R25 8.2«
c18 220MK VD11 KC156 -
Puc.2 MpuHuMnmuanbHas cxema 6noka nutaHus
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MHoro(yHKITHOHAIBHBIN TTPOTPaMMaTOp

pexuraeMelMu nepeMmbrukamu 556PT..., a Taxke ¢ YO
ctupanueM cepur 27C... .KommyTaluys oCymecTBIsIeT-
cs TpaHsuctopom VT4,

Ha mmkpocxeme DA2 cobpan crabumuzaTtop Ha 5
BOJIBT, KOTOPBIH HEOOXOIUM JIJIsl IUTAHHSI CaMOTO TIPO-
rpammaTopa. HampspkeHne mporpaMMUpOBaHHS BBIpa-
OatpiBaeT crabunmmsatop DA3, ¢ moMoIbp0 pe3ncTopa
R20 oHOo MoxeT peryiaupoBaThCsi OT 5 110 25 BOJBT.
KoHTpoib ocymecTBIsIeTCs CTPEIOYHBIM BOJIETMETPOM
PV1. He sctetuuno? 3aTo JemeBo, HAAEKHO U Mpak-
tuaHo! brnaronaps kmtouy Ha Tpansuctopax VT6, VTS,
VT9 370 HanpspKeHUE MOXKET NIPUHUMATh HYJIEBOE 3Ha-
4YeHHWe, PaBHATHCS HampspkeHWIo mutanus (Vcc), wim
HanpspkeHuto nporpammupoBanus (Vpp). Crabunnza-
Top Ha VD11 HeoOxomuMm st paboThI peodpa3zoBaTe-
15t ypoBHs mHTepdetica RS-232C.

Jlnst mporpamMmmaropa pa3paboTaHbl 6 CMEHHBIX MO-
JTyJein:

e EPROM, EEPROM (puc. 3-1 u 3-2). ITo3Bous-
et nporpammupoBath 13V ¢ YO u snexrpuyeckum
ctupanueM o0veMoM 1o 64 Koair: 27xxx; 27CxxX;
W27C512; 28Cxxx; 29Cxxx; 573Pd2, 4, 5, 6, 8. Paz-
paboTaHO JBa BapWaHTa ATOr0 MOAyisi. B mepBom u3
HuX (puc. 3-1) tun I13Y BeiOupaercs ¢ MOMOIIBIO TTe-
pexmodareneii  SA1..SA4, koTopsle KOMMYTHPYIOT
HarpskeHne Vec 1 Vpp Ha HYKHBIE BBIBOJIBI TTAHEb-
k. Bo BTopoMm (puc. 3-2) 3Ta KOMMYTaIUsI OCYIIECTB-

JISIETCSl aBTOMAaTHYECKU C MOMOIIBIO TEPKOHOBBIX pelle.
BapuaHT, KOHEUHO HE caMblii JIYUIIIHMM, HO 3aTO CaMbIi
IPOCTOM. JIJIsl ONBITHBIX PaIHOIOOUTENCH HE COCTABHT
Tpyaa pa3paboTaTh W TPETHH BapuaHT MOZYISI — C
9JIEKTPOHHOU KOoMMYyTaruei. J{ins paGoTel C ATUM MO-
IyIeM HeoOXOoArMa IMpOINWBKAa BEPCHHM HE paHee Ie-
kabps 2003r.

e MCS-51 (puc. 4). ns mnporpaMMHpPOBaHUS
MUKPOKOHTpoIepoB cemeiictea MCS-51: 87C51,
ATB9C51/52/55, AT89C2051, AT89S53, AT89S8252
U JIp., KOTOpbIE yCTaHAaBIUBAIOTCs B naHensku DIP-40
n DIP-20.

e PIC (puc. 5). IIporpammupyrorcs FLASH muk-
poxonTpostepsl PIC12Fxxx, PIC16Fxxx, PIC18Fxxx,
a Tak e ¢ Y® cTtupaHueM u OJHOKPATHO MPOrpaMMHu-
pyembie (PIC12C5xx, PIC16Cxxx u nap). Bo3moxHO
BHYTPHCXEMHOE INPOTPaMMHUPOBAHUE C 3aIlyCKOM 3a-
MTUCAHHOM TIPOTPaMMEI HA BBITIOJHEHUE.

e PROM (puc. 6). IlporpammupoBanue I13VY c
nepexuraeMbeIMu nepeMbelukamu 556PT... u 155PE3.
CaMblif CIOXHBI MOAYJb, COAEPXKUT TPU IMAHENbKHU,
JIBa TIEPEKIII0UaTeNss ¥ BOCEMb TPAH3HUCTOPHBIX KIIIOYe-
BBIX KackanoB. B XXI Beke peanbHO MOXeT MoTpedo-
BaTbCA TOJBKO IJISl TporpamMMHupoBaHus S5S56PT4 wu
155PE3, mosToMy U3 CXEMBbI BIIOJHE MOHO HCKITIO-
YUTh HE UCIOJIb3yEeMbIE 3JIEMEHTHl WK HE JeNaTh STOT
MOJYJb BOOOIIIE.

e AVR (puc. 7). IIporpammupy-

Xs1 torcst Bce ATMEL AVR MuKpokoH-
1 PB7 o . :
tposuepsr cemeiicte Classic u Tin
2 pes FEP2 § o veQ SA1 SA2 SA3 SMA4 poJuIep Y5
3 PBS ¢ DPx PC5 nmpousBoguMble Ha Havano 2002 roga
p paa |- vee|  munli el = DIP xoprycax. Biok npeanasHaucs
5 ba3 A4 DIP28 PA6 2732, 2816 JUI TIPOrpaMMHPOBAHUS MO aNTOpPUT-
el el L ] e—— 2 vOlUES progrumming, 1o
PB6
7 PB1 JOMyCKaeT U BHYTPHCXEMHOE IpO-
PB5 DiP24 24 2716(P®5)
8 PBO [ > rpaMMHUpPOBAHKME HEMOCPEACTBEHHO B
1 PCT I o P — YCTpO#CTBe MO anroputMy «Serial
12 -
22 e paz| 27512, 2817, 2864, 28256, 20xxx oW voltage» ¢ sanyckom sarpyxeH
O PGy HOM [POrpamMMbl Ha BBIMOIHEHHE.
14 PC4
ety | I — ¢ 12C (puc. §). Tpeaasiaten
» gy MK P1.6 2764(Pd4), 27128, 27256 st mporpammupoBanus [13Y ¢ wuH-
> a7 fEL1 P1.5 tepdeiicom 12C odbemom ot 128 GallT
P1.2 P1.4 10 64 kGaurT.
23 PA6
GND P1.3
24 PAS5
25 pas] DIP28, DIP32 Koncmpykyusi u demanu.
26 PA3 | Voo SA1 % Kak yxas3slBanoch BbINIE, MPO-
27 PA2 DIP24 rpaMMaTop COCTOMT K3 OCHOBHOTO
28 PALY L as 0710Ka W CMEHHBIX Moxynei. Ha mu-
29 PAQ | SA2 . \L 2716 1IEBOM MaHENTH OCHOBHOTO 0JIOKa pas-
30 e e 2730, 27512 MEMIAIOTCST TyMOJIEp BKIFOYCHHS ITH-
32 P1.7 SA3 \L 28xXX, 29XXX a epca. 1 pas3be
= 016 L8 22 : TaHmMs, YHHBEPCATBHBIL pasbeM Il
” 015 |-PAT - \L 2764, 27128, TOAKJTIOUCHHUS CMCHHBIX MOJIYJICH,
35 P14 |LEP2 3 1 272% K1 POC556 0202 CTPCJIOYHBIA BOJIETMETP, PETYIATOP
36 P13 A K1 vee (1000m, 5v) IPOrPaMMHUPYIOIIETO HATPSDKEHUS U
37 pyo 2 ~ 24 TP CBETOAMOJA, WHAULUPYIOIIUES
VCeC R3 1,8K [ ]
38 P1.1 poa. P BKJIIOYEHUE MUTaHud, Vce u Vpp.
39 P1.0 R2 10K [__VPP2] Q _— Bce neranu KOHCTpyKUMH pa3Mme-
NI
40 +25v C13300p VTTKT3155 1 I MIAIOTCS HA JBYX MEYATHBIX IUIATAX,
42 GND | GND VD2 K[I5226 G2 0,068Mk KOTOpBIE B TPOLECCE OTIAAKHM Mpe-
. TEpIICIA MHOTOUYHCIICHHBIC HM3MEHe-
Puc.3-1 CmeHHbIn 6nok EPROM, EEPROM, FLASH HE,, [I05TOMY HX UEPTEH HE IPHBO-
(C pyuHbIM BEIGOpOM THNA) aarca.  Hambomee  me(UIUTHBIM
© 1999-2009 Xmronmma Hukonaii [TerpoBua (RA4NAL) 6
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MHoro(yHKITHOHAIBHBIN TTPOTPaMMaTOp

apiserca O3Y DDS5 — mukpocxema W24M512AK nnn
ee agasmor UM61512AK. 3t0 cratnueckoe O3Y Ha 64
Koaiit, mmpoko npuMeHsIBIIeecs B MATEPUHCKUX IJa-
Tax 286-386-486 xoMIbI0TEpPOB. MOYKHO HCITOJIB30BATh
MHKPOCXEMBI HE TOJIBKO 3THX THIIOB, HO H JIIOOBIE Y-
rue crarmdeckne O3Y, B Ha3BaHWM KOTOPBIX €CThb
mudpst 512 B koprryce Ha 32 HOTH.

Oo0vem O3V ompenenseT TOIBKO MaKCHMAaJbHBIN
00beM porpaMMHUpyeMOii MUKpOCXeMEbl. T.e. BHelIHee
O3V wucnons3yercs TONBKO B KadecTBe Oydepa mis
nporpamMmupoBanust. [103ToMy, MOXXHO HCIIOJIB30BaThH
cratnueckoe O3Y U MeHbIIeH eMKOCTH, Halpumep,
62256 wim aHAIOTHYHOE, ¢ TP paMu B Ha3BaHUH 256 B
Kopmyce Ha 28 Hor. [[okoneBka coBmagaeT, 1-10 HOTY
HYKHO BCTaBJISITh B MAHENbKY Ha MECTO 3-i U T.x., 28-
10 Ha MecTo 30-ii. Anamorngno 573P®5 u 573PDA4.
TTono6uBIe O3V GoJiee MMPOKO pacpoCcTpaHeHkI. Pa-
3yMeercs, MPOTPaMMHPOBAaTh MOXKHO OyaeT TOIBKO
MHKPOCXEMBI 110 32K0.

B mporpammarope cnemyer wucmonb3oBarsk [13Y
27256 wmm 27C256 ¢ BpeMeHeM [OCTyna He Ooiee
150...200 ns. B GospmmHCTBE CIydaeB 3TO TpeOOBaHUE
BBITIOJIHSCTCS, OJJHAKO, €CIIH TOMAJETCs SK3eMIUIIp Ha-
yana 80-X rofoB, Ja K TOMY XK€ MHOTOKPAaTHO Tiepe-
MPOTPaMMHPOBAHHEIHN, pOTrpaMMa MOXKET BECTH ceOs
COBEpILIEHHO Hempenackazyemo. [loaTomy, pekoMeHIyIo
WCIIONIb30BaTh MUKPOCXEMY MaMSTH, BHITYIICHHYIO HE

L

panee 1990r. u mporpammupoBasuIytocsi He Goiee 10
pa3. Eme nyume wucnomszoBath FLASH mamsarth
29C256 wim W27C512. B nepBoM ciydae I[OKOJIEBKA
TIOJIHOCTBIO coBmanmaet ¢ 27C256, a BO BTOpOM — clie-
nyet BeiBoxm 1 W27C512 momcoenuuuth K "3emie", a
He K +5 B (puc. 1) wium 3anmucaTh yHpaBIsIONIyiO Mpo-
rpaMMy B €€ BEpXHIOI0 TojoBuHY c amgpeca SO00H.
JIyist TapaHTUU MOKHO 3aIlUCaTh MPOrpaMMy JIBaXKIBI -
¢ agpeca 0000H u c axgpeca 8000H. B camy mpomuBky
HUKAKAX M3MCHEHWI BHOCHUTH B 3TOM CIy4ae HE HYX-
HO.

Kgapuesslit pezonatop ZQ1 moinkeH ObITH Ha dac-
toty 11,059MI'. B xadectBe mpeoOpazoBareneit
ypoBHs uHTepdeiica RS-232 MOKHO NMPUMEHHTH CIe-
HaJIM3UPOBAHHYI0 MUKpocxemMy MAX232, Torma oT-
najeT HeoOXOAMMOCTh B cTabmim3aTope -5 B. MoxHo,
IpH HEOOXOIUMOCTH, OOECTICUUTh M TaJbBAHHMUECKYIO
Pa3BA3KY ¢ KOMITBIOTEPOM HCIIOJH30BAaB CTaHIAPTHBIE
CXEMHBIC PEIICHUS.

Hanpsokenne na obmotke II tpancdopmaropa T1
JIOJDKHO OBITH 0K0J10 10 BonmbT 1pu TOKe 110 0,5 A, a Ha
oomortke III - 25 BombT mpu TOKe 10 0,1...0,2 A. Muk-
POCXEMEBI CTAOWIIM3aTOPOB CIEIyeT pa3MECTHTh Ha pa-
Jarope.

YHUBEpCAIBHBIN pa3beM JTOJKEH ObITh MeXaHW4de-
CK{ TPOYHBIM U 00€CIeunBaTh B TCUCHHUE IITUTEIHHOTO
BPEMEHHM HAJEKHBIM 3JIEKTPUUYECKUNA KOHTAKT, sl HUC-

MOJIb30Ball  MPUOOPHBIN  pa3zbeM
tuna PI110-42 Ha 42 KoHTakTa.

PB7
2 B VPP2 "o VvCC Cnenyer CTpeMHTbCS K MUHH-
3 ps | ¢  DP32 ng MaJbHOH [UIMHE COEAUHUTENbHBIX
4 PB4 I a4 L] PAG K1...K5 POC556-0202 (1000m, 5v) TIPOEOZIOB  OT IUIATRl JI0  3TOTO
5 PB3 DIP28 VD1...VD6 K[15225 pazsema.  Ilepexmouatenn B
PB7 26
6 PB2J o A VT1...VT8 KT3155 (B>50) cMeHHbIX Moxynax tumna [12K, pe-
7 PB1 PB5 DIP24 24 R1...R8 1,8K JIe JTy4lIie UCMOJIb30BaTh I'€PKOHO-
8 PBO ™ Cos s Bble, HarpuMep PDCS55 ¢ compo-
1; 74 o JYEC TuBIeHHEM 0O0MoTKH 100 O,
" :g: PB2 PA2 VD1 —p} DIP24: pabouuM HampspkeHueMm 5 B u To-
1 PB1 PC7 vt Y 2716,2732  KOM cpabarbiBaHus 0Kojo 50 MA
Pc4 L4 2804, 2816
PBO P1.7 R1 (macmopt 0202).
15 (e<h pugps 016 |2 )
16 pC2 I : N/ vb2
17 pct -2 P15 HanaxueaHue.
20 || vep2 g:l-; El'g 2716 IIpu 6e30MMHUBOYHOM MOHTANKE
21 GND : U OTCYTCTBUM OLIMOOK B THpO-
22 PA7 rpamMe IdpoBast YacTh HallaJKu
23 PA6 § PAS Kt | He Tpebyer. CreayeT TONBKO
24 pAs | vec c1o068Mk L o5 2732, 27512, Tpebyet. oy
p T 28xxx, 20xxx MMETh B BHJY, YTO HEKOTOPbIC Ma-
PA4 == 23300 JIOaKTHBHBIE KBapIlbl IUIOXO BO3-
2 PA3 P o
>7 pap J-RAS K2 | OyxmaroTcs B 3TOi cxeme. B O1o-
28 PA1 23 2764, 27128, K€ IMUTaHUs HEOOXOIUMO
29 pao J-EC8 K3 27256 noso6path snemMentsl VD2, VD3
30 VCC 22 n HL2, 49to0Obl HampsbkeHHE Ha
32 P17 \7:;2 Ka komnekTope VT3 Morno npuHH-
33 P16 o a MaTh 3HA4Y€HUs TOYHO 5 U 6,5
34 K5 -
= P15T ooy 1K o, A9=Vp BonbT. CrlelyeT Takke YTOYHHTH
P14 HOMHHAIBI pe3uctopoB R17 u R21
?;; L TaK, 4YTOOBI IIPEAEsbl peryIupoBa-
5 ;1? HUSI HaIpsDKEHHUsT TPOrpaMMHUPO-
P P10 BaHus Vpp pe3uctopoM R20 Obum
a0 | 250 Puc.3-2 CMeHHbiit 6ok EPROM, EEPROM ~ 3--25 BOIIBT 110 BOMbTMETpY PVI.
42 GND ] GND (C aBTOMaTU4ECKMM BBIOOPOM TUHMA)
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MHoro(yHKITHOHAIBHBIN TTPOTPaMMaTOp

XS1
1 PB7
z PB8 pgo vce
3 PB5 VPP2 [T vce
PB1 P1.0
4 PB4 11 ] P1.7
5 PB3 : P1.6
PB3 P1.2 < ~—
6 PB2 o | P15
PB4 P1.3 s 3
7 PB1 PC2 X L P1a
PB5 P1.4
8 PBO PC1 O P1.3
PB6 P1.5 D
11 PC7 I og7 vy M1 % P1.2
12 — Pc5 P1.1
13 ggg vee > P17 PC6 < P1.0
14 pca 2 % e PC7
! O PC1
15 PC3 3
16 PC2 1 = X
X —
17 PC1 '134C3 <K Egi ClL+7
20 1) SCK 5 8 D
VPP2 I X1 ras PB1 P17 o
21 O® PA0_MISO||4 7 p1g B3
PC6 2~ 4 PA4 © T3
22 PA7 2O 5 < { pas JupP2 RST||3 9 | rsT £
23 PAG 18 PAD PBO MOSI|| 1 6 | p15 5 <
: Q
24 PAS5 vce vece || 7 40| yoo € B
19 PA1 £ o
25 PA4 GND || 2 20| e = 2
PAO ©
26 PA3 : J_ ] <
27 PA2 _Hﬁ__e’3 181 xTAL2
28 C10,01Mk
PAL} voc R110k 1 =
29 PAO 1 —_— 191 XTAL1
30 VCC \ R2 10k 33 >4Mry
32 A RS 2| psEN
33 P16 . PH— VD1 K522 30| ALE
2 P15 ;‘L - B VD2 KAS522
35 P1Laf=o
36 praf———— C233
37 P12 ]
38 R c333
29 p1o| ZQ14.6Mruy
42 GND
Puc.4 CmeHnHbIn 6nok gna MCS-51
Cl5
MCLR MCLR 5
XS1 I?gkRZ DATA RB7|| 1
8 PBO CLOCK RB6 || 4
12 || Pcs 15O 11O 1
14 Pmé_ ) ) = rert | Tt Lret—
= L [ L [
17 | | PCt ) ] I ) RBO) Vee || 3
20 | | vPP2 MCLR ¢ V'T‘C ) ) ) ) GND||2
21 GND Vcc < L L L L
29 PAO v ¢ RB74 q L L L
30 || vee vee 4 RB6 . ! Ve ¢ !
42 GND < q —o GND ¢ [ q Vee
— L L ¢ \cco L Vcc
¢ GND q GND ¢
DIP 1 L L Vce 11
1 : ' GND !
{ GPOd L L — L L
y GP1 L L L L
— L L
MCLRY DIP 28 ) )
DIP 8 1 1
L L
Pvc.5 CmenHbIn 6ok ans PIC s DIP 40 |
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MHoro(yHKITHOHAIBHBIN TTPOTPaMMaTOp

s VPP1
1 PB7 I~ o v 287 12 I, v 2T v
2 PB6 I PB6 L] PC1f— = e 20 PC7
3 PB5 | PB5 2 oo 5 122 PB4
4 PB4 PB4 21 oo pey HELC PB3
5 PB3] L. ) i 20 o0 vl PB2
6 PB2 ) PB2 PCA ) o1 J25 PB1
7 PB1 PB1 PC5 B2 02 D6 PBO
8 PBO PAG PBO D7 5 D3 D7
10 VPP1 DO D6 pee _[
11 PC7 D1 D5
13 PC5 D2 D4
14 PC4 D3 155PE3
1 PS3] p14 ' D1 _[
16 PC21 ) VT3, VT4
PA1 : T
17 PC1 HR VD1...VD3 K[1208
21 L PC2 PC1
P1.2 D2 16 PC7
22 LY g VT5, VT6 ny 22 v bo3
23 PAG an te<] I
24 ' 21 PCT]
> PAS] p13 ' D3
PA4 I Cas VT7, VT8 ny SA2
26 PA3 T 20
[
2 PA2] L1 l b4 smj. 556PT12
28 PA1 = VT9, VT10 uw 556PT6 556PT13 | bipg
P A 1 556PT7 556PT14
30 Yoo - 556PT16 556PT15
P P1.5 D5
SANA ey VT, VT2
” > '5 1 556PT17 556PT11
e =1 P1.6 ' D6
SIS Ry VT3, VT4 4
36 P1.3 T
[
37
= P12] p17 ' D7
SNE gy VT15, VT16
39 P1.0 T
42 — .
I = 3310 Puc.6 CmeHHbIn 6ok anss PROM
X1
7 PB1 CLl-7
8 PBOY 5 1 vop| P10 ! vpp2 1 1 PB1_SCK 5
1 pcr - [ SR s [ U VPP2 T VDD &
<——— P11 P1.1 © PAO_MISO|[4> =
2 pos ! ! ¢ X ® | P17 L
<2 P12 P1.2 PA7 N ¢ < VPP2 RST|[3” 73
13 pcs s s Z ¢ PA7 © | P16 8
< - P13 ) P1.3 ) PC2 E 4 N PO MoOSI|| 1> §
14 pca < {98 P1.5 e
%15 ove XV ) P1.4 ) PC3 = A [ S T 54 0D VOD £
<———{ P15 P1.5 PC4 & P1.6 = - GND[[2> S
16 po2 I b P16 b VDD s PC2 < ]| P13 J_
20 VPP2}—- L : L D ¢ PC3 8 P1.2
%21 P1.7 o P1.7 o 1 5. - S o
< VPP2 <0 VPP2 <0 PC7 = VDD, 0 :
22 |pa7 =5 | Vob 2% < s I S | Po
5 Re)
29 |PA0 ¢+ IR I3 T a F 4 _PC6
0 Tveo |2A7 Y D Y vDD| PC5 Q P14 <
PC2 00 Q0  pcs X P1.3
32 |p17 O 9 4 OO 9 9
3 | p1o S == | PC7 == ® P1.2 Tiny10, 11, 12
=1 Pc4 << ) ) << ) P1.0 e P1.1 ATO0S2323, 2343
P15 ecs PA7 SA2
35 P14l o o ) PC2 ) = VD1 VD2 L Tiny15
36 | P1.3 1 1 08 VPP2 1 VDD
37 _|p12 1 1 FCo 1 e H% D - PA7
38 | P11 — 1 :Zg 1 I_/ i LJ/L_‘ PC6
39 |P1.0 1 1 PC5
! ¢ ! SA C10,033MK
42
<1 L A
Puvc.7 CmenHbin 6nok ana AVR Classic u Tiny (High voltage programming).
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MHoro(yHKITHOHAIBHBIN TTPOTPaMMaTOp

XS1 ClL5 BaHHYI0O MHUKPOCXEMY, BIIOXHYB B NPOrpaMMaTop HO-
21 GND GND 2 BYIO JKH3HB.
38 P1.1 SDA|| 1 3 Cne;[yeT YYECTh TOJILKO OJJUH MOMEHT. Ha BbIBOJIE
39 || P1.0 scL|| 4 g 27 TI3Y Ttuna 2764 momxkeH MPUCYTCTBOBATH YPOBEHb
30 | | v€C VCC|| 3 'Sig JIOTHYECKON eqUHHULBI. B 27256 d>TOT BBIBOI SIBIISIETCS
42 | | GND 1 - anpecHoil mmHON Al4. Ilporie Bcero oGecreunTs MX
) \ COBMECTHUMOCTb, €CITH HETIOCPEICTBEHHO MEXAY HOX-
-
SDA kamu 27 u 28 MukpocxeMsl 2764 mpumnaste pe3ucTop
scL 10...15k0M U cilerka OTOTHYTh HOXKY 27 Tak, YTOOBI
DIP 8 R1, R2 IIPHU YCTAHOBKE B MAHEJBKY OHA HU C YeM HE COCIMHS-
10k nack. H i 2764 -
———————eo 00 cb. Ha mporpamMmMupoBanue caMoii JTOT pe3u
— GND PIN7VCC cTop He OyIeT OKa3bIBaTh HUKAKOTO BIUSHHUS, HO HOX-
. ka 27 IOoKHA, pa3yMeeTcs, BO BpeMs MpoTpam-
Puc.8 CmenHbI 6ok ang 12C ; ;
A MHPOBaHHS MOJCOSAUHATHCS KyIa CIEIyeT.
C menpio ’KOHOMHHU CPEICTB IOJIB30BaTeNei U yII-
I[IpomnBKY KOHTpoOJLIepa M ApYyrue AOMOJIHM-
poumenust mporenypsl Upgrade, Hapsay ¢ 0a30BbIM v
TeJbHble MaTepUATbl K 3TOH KOHCTPYKUUH MOKHO
OPOTPAMMHBIM O0OCCIICUCHHEM ISl [IpOrpamMmaropa y
" M " 3arpy3uTh ¢ caiiTa aBTopa o ajgpecamM:
pa3pabotaHa cBoero pona "aBapuiiHas muckeTa" — co-
KpallleHHass BEpCHsl YIPABIIAIONICH POrPaMMBI, KOTO-
pas nomemaercs B [13Y tuna 2764. Ona nonaepxuBa- http://radnal.qrz.ru
€T MPOrpaMMHUPOBAHHE TOJIBKO CEpHit 27XXX, 28XXX, http://radnal.lanstek.ru
29xxx. Takum 06pa3om, AJs TOTO, YTOOBI MCIONB30- http://rad4nalr.tut.ru
BaTh OOHOBJIGHHYIO BEPCHIO TIPOIIMBKH HYKHO 3amMe-
HUTH B maHenbke DD3 mratnyro [13Y Ha aBapuiiHyio Pazpaborka 1999r.
(Resque), 3amporpaMMHpOBaTh C €€ IMOMOIILI0 HOBYIO
Bepento I1O M BEpHYTH HAa MECTO IEPEIPOrPAMMHUPO- KomMmepueckoe HcnoJib30BaHHE ¢ COTJIACHS aBTOPA.
IlepeneuaTka co CCHUIKOI HA MEPBOMCTOYHHK.
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