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1. HasHauyeHue npubopa.

YHuBepcanbHbll  MUKPOMPOLLECCOPHbIN nporpammatop MI1-13M
npeactaBnser  cobol  cneuuanuavpoBaHHyl  8-Mu  paspsiiHyto
MUKpOOBM ¥ npegHasHayeH Ans paboTbl C MMKPOCXeMaMu NporpaMmMmum-
pyembix [3Y c ynbTpaduoneToBbiM CTUMpaHMEM UHopmaLlmm
(YO-NN3y, EPROM) oTevecTBEHHOro u 3apybexxHoro npousBoacTea
cepuin K573, KC1626, 27xxx, 27CxxX, 3NeKTpU4eCckn CcTUpaembiMu
Mukpocxemamm EEPROM n FLASH cepuii 27Exxx, 27SFxxx, 28Fxxx,
28SFxxx, 28Cxxx, 29Fxxx, 29Cxxx, 29EExxx, 29C51xxx, 39SFxxx u
49Fxxx, nocrnegoBaTenbHbIMM  3NEKTpUYeckn cTupaembimn  M3Y
(SEEPROM) cepuii K1568, 24C/LC/AAXx, 85xx, 93C/LC/AAXxX, 93CSxX,
59Cxx, 25xxx, 25C/LC/AAxxx, 84xxx, AT17xxx M6M800x1, BRIOxx
NVM3060, M3Y opHokpuctaneHbix MUkpoOBM (OM3BM, MUKpPOKOH-
TponnepoB MCS) cepuii K1816, K1830, 87xx, 87Cxx, AT87F/LVxxx,
AT8I9C/LVxxxx, AT89S/LSxxxx, 80xx, 87Cxx, WT78E/LExxx, MN3Y
PIC-koHTponnepos cepuin PIC12, PIC16 un PIC14000 un AVR-
koHTpornnepos cepuii AT90S/LSxxxx, ATMega, ATTiny.

MporpammaTtop mMoxeT paboTaTb Kak B aBTOHOMHOM pexume, Tak
n noa ynpaeneHvem |IBM-coBMecTMMOro nepcoHanbHOro kommbtoTepa
(nanee MK).

B aBTOHOMHOM pexume NpuGop No3BonseT:

¢ MOACYUMTbIBATb KOHTPOMbHYKD CyMMy XxpaHswencs B [3Y

UHbopMaLmK, B TOM Yucrie NobnoyHo;

¢ OCYWEeCTBMATb cuuTbiBaHMe wuHdpopmaumm wu3 TM3Y n ee

oTobpaxeHue B 16-puyHOIA, ECATUYHON Y CUMBOMbHOM DOPME;
e cpaBHMBaTb MHOPMALMIO U3 ABYX MUKPOCXEM-HOCUTENeN;
* onepaTMBHO NPOBEPSTb KAYECTBO CTUPAHNSA MUKPOCXEM;
¢ npou3BoguTb 3anucb B [3Y uHdoOpmauun, ucnonb3ysi B
KayecTBe HOCUTENs MUKpocxemy-obpasel, C BO3MOXHOCTbIO
BHECEHWS U3MEHEHWI (PefaKTMPOBaHWS);

e OCyLEeCTBNATL paboTy C suerikamu crneumanbHbiX YHKUUA
(3awmTa nHopmaLmn, koHpUrypaums u T.4.);

¢ MnpoBepsiTb PaboToCnOCOBHOCTL MUKpOCxXeM ctatuyeckux O3Y
Tuna K537PY8, K537PY9, K537PY10, K537PY17, K537PY25,
6216, 6264, 62256, 621000, 624000 1 aHaNOrNYHbIX.
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Mop ynpaBneHnem komnbroTepa NpuGop No3BonseT:

¢ MOACYMTBbIBATb KOHTPOMbHYIO CyMMYy XxpaHswencs B [13Y
uHdopmMaumm, B TOM Yncne nobnoyHo;

¢ OCYLLECTBMATb CUuTbiBaHNE nHdopmaumm ns MNM3Y un 3anucs ee
B haln Ans XpaHeHusl, NPOCMOTPa U U3MEHEHWS;

¢ CpaBHMBaTb MHopMaLmio 13 mukpocxemsl MN3Y n darina;

¢ npou3BoauTb 3anucb B [13Y uHboOpMauum, XpaHsiencs B
davine;

* OCYyWEeCTBNATb paboTy C s4yerikamu creumanbHbIX YHKUUA
(3awwmTa HdopmaLuum, KoHdUrypaums u T.4.);

* OCYLECTBNATb 3aMUCb W CYUTbIBAHWE 3HEProHe3aBUCUMOTrO
6ydbepa nporpammaropa..

FIporpaMM&lTop paccynuTaH Ha pa60Ty C aBTOHOMHbIM Unn cete-
BbIM UCTOYHUKOM NUTaHUA B NOMELLEHUN UITN Ha OTKPbITOM BO3yXe.

2. YcTpoucTBO npubopa.

YCTponcTBO nporpaMmaTtopa Mo3BOMseT OCYLUeCTBNATb BBOA
WHpopMaLIMK NPYU MOMOLLM ABYX MHOTO(YHKLMOHAnNbHbIX knasuw. [Ans
OTOOpaXeHUs1 UHGOPMAaLMU CRAYXUT 8-MU  paspsiiHbli  MaTPUYHBbINA
andaBuUTHO-UNMPOBOK MHAMKATOP. B nporpammatope MMelTCst KOH-
TaKTHas naHenb Ans yctaHoBku mukpocxem EPROM, EEPROM wu
FLASH, 8-mMu KHOMOYHbIA  MepeknoyaTenb, obecneynBaroLLmnii
NepekoMMyTaLmio KOHTaKTOB MaHenu nog pasnuuHblie Tunbl M3Y u
pasbembl AN NEepPexofHWKOB, MCMOMb3yeMblX nNpu pabote ©
Mukpocxemamm SEEPROM 1 MUKpOKOHTponnepamu. YcTaHOBKa
BENMYMHBI HanpsbkeHnss nporpammuposanuns (Upp) ocylectensercs
2-X KHOMOYHbIM NepeknioyaTenem.

OcHoBHast (32-KOHTakTHas)) NaHenb CAYXWT ANs  YCTaHOBKU
mukpocxem EPROM, EEPROM wn FLASH. Mukpocxembl [13Y,
BbINOSHEHHbIE B 24-X 1 28-MW BbLIBOAHbLIX KOPMycax, ycTaHaBNMBaloTCA
B 39Ty NaHesnb CO CMeLLeHNeM B CTOPOHY OT 1-ro BbIBOAa, T.e. BbiBOA 1
MWKpPOCXeMbl MonagaeT B 5- unm 3-i1 KOHTaKT NaHenu CoOOTBETCTBEHHO.

Ona pabotel ¢ SEEPROM, namsTbl0 MWUKPOKOHTPOMNEepoB
cemencte MCS-48/MCS-51, PIC- n AVR-koHTponnepos, nporpamma-
TOp  KOMMMEKTyeTcsa  crneuyuanbHbIMW  NepexogHukamu,  nopsaok
MCNOnb30BaHNSA KOTOPbIX ONUCAH HIXeE.
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MaHenu nporpammartopa paccuuTaHbl Ha paboTy C MUKpO-
cxemamu B kopnycax Tuna DIP. JonycTtuma Takke paboTta ¢ kopnycamu
PLCC, LCC, PSOP, TSOP, SOIC, SOJ, PQFP, TQFP wn ap. npu
UCMOrb30BaHWN COOTBETCTBYHOLUMX NEePeXofHMKOoB. PekomeHpaummn no
W3roTOBIEHUIO TakMX NEPEXOAHMKOB NpuBeaeHsb! B MNpunoxeHun 6.

[na nogkntoyeHns nporpaMMaTopa kK nocnefoBaTenbHOMY UHTEp-
dency MK nmeeTcs ctaHAapTHbBIN 9-TU LITLIPEKOBBIA PasbeM.

Ona pa6otbl npubopa HEOOGXOAUM WMCTOYHMK MUTaHWUS MOCTOSIH-
HOro Toka, obecneumBatoLmin HanpskeHne 12+1B npu Toke Ao 500MA.
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3. OTnnumsa B pa6ote c MN3Y pa3nu4HbIX CEMENCTB.

3.1. YO-NN3Y (EPROM).

Mukpocxembl  YO-MM3Y (EPROM) cepuin 27xxx un  27Cxxx
Npou3BOACTBA Pa3nNUyHbIX (OMPM U UX OTEYECTBEHHbIE aHarnorn uMelT
OAMHAKOBbIV HABOP YNPaBNSAIOLLMX CUTHANOB Kak AN YTeHWs, Tak v ans
3anuncu nHdopmauun.  To No3BONUIO paspaboTaTb AN nporpamma-
Topa MI-13M yHuBepcanbHbI anroputM 3anucu, MNPUrogHbIn ANns
nobbix  nNpeacTaBuTenen  3TWX Cepui, B  KOTOPOM  CKOPOCTb
NpOrpaMMMpPOBaHNS 3aBUCUT OT Ka4yecTBa NPOLUMBAEMOWN MUKPOCXEMbI,
n moxeT coctaBnsTh 0.2...10000 c/kbaiiT.

CtupaHue YO-MNnay ocyllecTBnsaeTcs MNCTOYHWKOM
ynbTpadvoneToBoro u3nyyeHus. [ns HageXHoro CTUpaHus, Bpems
obnyyeHnss pekomeHayetcss yBenuuutb Ha 50% NO OTHOLLEHMIO K
MWHMManbHO  HeobxogAMMOMY,  Mocne  KOTOpPOro  MMKpocxema
CYMTbIBAETCH NPOrpaMMaTopoM Kak Ynuctas.

B nocnegHee Bpemsi Monyyvnu LIMPOKOE pacrnpocTpaHeHue
MUKpPOCXeMbl 3TOro cemenctea B ucnonHeHun "OTP" (One Time
Programmable — ogHokpaTHo nporpammupyemsbie). Kopriyca atux MN3Y
M3roTOBMEHbI U3 NMAcTMAacchl U He UMELOT KBapLieBoro okHa. CTupaHune
UHGOpMaLMM HEBO3MOXHO. B octanbHoM paboTa ¢ MuKpocxemamu
"OTP" He oTnnyaeTcsa oT paboTbl ¢ 06bIYHbIMK YO-TTT3Y.

M3y 27Cxxx cupmbl Winbond (oHM BbinyckaloTcs Takke C
MapkupoBkon 27Exxx, a ux aHanorm dupmbel SST MapkupyloTcs
27SFxxx) CTMpalTCa 3neKTpuyeckn. [ing aToro CnyxuT cneuuanbHas
KOMaHAa nporpammartopa. BeinonHeHnve aton komangbl ans EPROM
Opyrmx oMpm He MMeeT CMbIcna.

BenununHy HanpsbkeHus nporpammupoBaHus crnepyeT BbIGMpaTb
UCXoas M3 yKa3aHUiA Ha KOpryce MUKPOCXEMbl, YNakoBKe, CrpaBOYHbIX
OaHHbIX Mnu Tabnuubl 2 HacTosAWel WHCTPYKUMU. HekoTopble Tunbl
M3Y BbinyckaloTCA ¢ pasnM4HbIMU HANPSHXKEHNAMMN NMPOrPaMMMUPOBAaHUS.
B cnyuyaetcs oTcyTCTBMS [OCTOBEPHOM MWHbopmaLun, HanpsbkeHue
MOXHO nopobpaTb, Ha4yaB ¢ MEHbLLETO.
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3.2. FLASH.

Mporpammartop MIM-13M noppepxvBaeT paboTy C  LUMPOKUM
accopTumeHToM mukpocxem FLASH-namstu cepun 28F, 28SF, 29C,
29EE, 29F, 39SF u 49F.

Hwke npuBoautCcs KpaTkoe onucaHue obLWKWX CBOWCTB MU
OTNNYUTENBHBLIX 0COBEHHOCTEN pa3nnyHbIX Mukpocxem FLASH, 3HaHne
KOTOPbIX MOXET ObITb HEOOXOAUMBIM Ansi paboThbl C NPOrpamMmMaToOpPOM.

CtupaHue MMUKPOCXEM FLASH-namstu ocylecTBnseTcs
3NeKTPUYECKM, KOMaHAamun nporpaMmaTopa.

HanpsixeHue nporpammupoBaHusi ana cepum 28F — 12 (12.5) B.
OcTanbHbIM Modaya HanpsXeHus NporpaMmmmnpoBaHusi He TpebyeTcs
npu  BbIMOSIHEHUM  OCHOBHBIX OMepauuii, OAHAaKO OHO  MOXeT
ucnonb3oBaTbCsd B OCOObIX Crnyvasix (Hampumep, npu nepesanucu
3almuleHHbIx  6rokoB), nosTomy, npu pabote ¢ FLASH,
pekomeHayeTCs BCerga yctaHaBnuBaTb MepeknioyaTtenb B MooXeHne
12.5B.

Mukpocxembl 28F256/512/010/020/1000/2000 pasnuyHbIX upm
OTHOCSITCA K nepBoMy nokoneHuto FLASH-namatu. MimetoT goctatoyHo
CNOXHbIA anropuTMm 3anucu, B KOTOPOM MporpaMmmartop cam oTMepsieT
ONUTENBHOCTb  LMKINOB  NPOrpaMMUMpoOBaHuMsi U noabupaer  ux
KONuM4yecTBO, HeobxoOuMMOe Ans HaAEeXHOW 3anucy Kakaow SYenku.
CTupaHue 3TUX MUKPOCXEM OCYLLECTBISIETCS NMPOrpaMMaTopoM B ABa
3Tana. Ha nepeom npounssoauTtcs npeanporpammypoBaHue — 3anmchb rno
BceM agpecam koga 00. Btopow atan — cCOBCTBEHHO CTUpaHue W
cneuuwansHas Bepudukalms ¢ 4OCTUPaAHUEM.

Mukpocxembl Am28F256A/512A/010A/020A dupmbl  Advanced
Micro Devices (AMD) siBnisitoTcst npeAcTaBUTENSMU BTOPOTrO MOKONEHNS
FLASH-namsTu. OHK OoCcHaLleHbl BCTPOEHHbIMU anroputMamu 3anucu un
CTUpaHUS, YTO YNpOLLAEeT KOHCTPYKLUMIO NporpamMmaTopa U yckopsieT
paboTy C HUMWN.

Mwukpocxembl i28F001BX/002BX/002BC/004BX/200BX/400BX
TaKke OTHOCATCHA kO BTOpoMy nokoneHnto FLASH co BCTpoeHHbIMu
anropMTMamu, XoTS UMEKT OTNNYHbIe KOAbl KOMaHA ANsi onepauui ¢
HAMU. OHM pa3buTbl Ha OGNOKM HepaBHOro pasmepa, KaxAblii U3
KOTOPbIX MOXET ObITb CTEPT HE3aBUCUMO OT ocTasbHbIX. Kpome Toro,
ONs CTUpaHWs W 3anucy OJHOro M3 OIOKOB, PaCMONIOKEHHOTO B
HavanbHbIX UNKM B KOHeYHbIX agpecax (Boot Block), TpebyeTtcs nogaya
HanpshkeHUsi MporpaMMUpPOBaHUS O[HOBPEMEHHO Ha [Ba BblBOAA
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MUKpOCXeMbl. OTO nosBonsget obecneunTb 3awWmuTy MHMOPMauuM B
boot-6roke oT crny4aliHOro usMeHeHust npu cb6osix B yCTPOWCTBE, rae
MUKPOCXEMa YCTaHOBMEHA, COXPaHWB BO3MOXHOCTb MNepesanucu
ocTarnbHbIX 6rOKOB.

Bonee coBpemeHHble FLASH 28SF040, 29F512/010/020/040/080,
29C51000/001/002/004, 29D040, 39SF512/010/020/040 7
49F512/010/020/040/080, kpoMe BCTPOEHHbIX aNroOpuTMOB, WMET
Takke BCTPOEHHbIN hopMUpoBaTENb HaNPsKEHWUST MPOrpaMMUpoBaHusi,
Gnarofapst 4Yemy oOTnagaeT HeEOOGXOAMMOCTb €ro nojadnm U3BHE.
BonbLIMHCTBO 3TMX MMKpPOCXeM pas3dbuTbl Ha pas3fnMYyHOE KOMU4YEeCTBO
GnOKOB paBHOro pasMepa, Kaxabld M3 KOTOPbIX MOXET ObiTb CTepT
HEe3aBMCMMO OT OCTalbHbIX, XOTS Y HEKOTOPbIX BO3MOXHOCTb
no6oYHOro cTMpaHns oTcyTcTByeT. [oxoxumm cBorncTBamu obnagatoTt
29F001/002/004/008/100/200/400/800, 49F001/002/004/008 "
29C51400, ogHako OHM pa3duTbl Ha HepaBHble 6GNoKW, Ha YacTb
KoTopbiX (4awe Bcero oauvH — boot-block,— pacnonoxeHHbin B
HayanbHbIX UMM B KOHEYHbIX agpecax), MoXeT ObITb ycTaHOBMNeHa
3aluTa oT CTMpaHus U nepesanucu. B GonblUMHCTBE 3TUX MUKPOCXEM
3awmta  MOXeT  BPEMEHHO  OTKMYaTbCA  Npu  Mnepesanucu
nporpaMmMaTopom, MyTeM MOAaYu HanpsKeHUs NporpaMMUpPOBaHUS,
KOTOpOe Mpv HopMaribHbIX ornepaunsx He TpebyeTcs.

CtpaHnunble FLASH 29C256/257/512/010/011/012/020/040 w
29EE512/010/011/012/020/040  dwmpm  Atmel,  Silicon  Storage
Technology (SST) n Winbond nmetot dyHkumio SDP (Software Data
Protection — TllporpammHas 3awmTta pAaHHbIX) Ans  obecneveHus
coxpaHHocTn MHdopmauum B MN3Y npu cbosx B yCTPOWCTBE, rAe OHU
npumeHsitotcs.  lMpu  BblknodeHHon  SDP  nporpammupoBaHue
OCYLLeCTBNSETCA NPOCTbIMW KOMaHAamu 3anucy, Mpu BKMOYEHHON —
cneuuanbHbIMU - YCIIOXKHEHHBIMU  MOCNEAoBaTENbHOCTAMM  KOMaHA,.
PUPMBI-M3FOTOBUTENU ITUX MUKPOCXEM HACTOSITENBHO PEKOMEHAYHT
BCerga  BkM4Yatb  9TOT  pexum.  [lporpammaTtop  MIM-13M
npefocTaBnsieT BO3MOXHOCTb NPOrpaMMUpOBaHUs B 0OOMX pexumax.
CTupaHue cTtapon MWHdOpMauum B ITUX MUKPOCXEMax MpoUCXoauT
aBTOMaTM4eCcKu, No Mepe 3anucy HOBOW, XOTS MMEEeTCS BO3MOXHOCTb
BbICTPOro CTMpaHNs BCEN MUKPOCXEMbI. 3amnvcb AaHHbIX NPON3BOANTCSA
nporpaMMaTopoM nocTpaHuyHo. (BHewHe 91O nposBnsieTcs B
3aMeTHOM YBenUYeHun ckopocTu 3anucu.) lNpu HenomHom 3arpyske
CTpaHuLpbl ee OCTaTOK NpocTo cTupaeTcs. CrnegoBaTensHo, Npy Bbibope
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ons pabotbl yactu M3Y, 3HaYeHns HavyanbHOrO U KOHEYHOro paboumx
agpecoB criegyeT yCTaHaBnMBaTb KpaTHbIMW pa3mMepy cTpaHuupbl (64,
128 wnu 256 6aiT, B 3aBMCUMOCTM OT TUMA MUKPOCXEMbI, CM.
npunoxetue 5).

Bce tunbl FLASH, o603HaueHMe KOTOpbIX OKaHYMBaETCs OBYMS
Hynamu (Hanpumep, 29F400), moryT paboTtaTtb kak B 8-Mu, Tak 1 B 16-
pa3psgHoMm pexume. [lporpammatop MI-13M  wucnonb3yetr 8-
pa3psgHblii pexum. MNpu atom, MHbopmauusi B daiinax n bydepe
nporpaMmMaTtopa pasmMellaeTcs Mrnaawmm 6anTtom Bnepes.

3.3. EEPROM.

B otnnumne ot FLASH, mukpocxembl EEPROM (cepus 28Cxxx) He
TpebyloT npeaBapuTeNnbHOrO CTUPaHWA CTapol WHgopmauun nepeq,
3anncblo HOBOWA, T.€. NioByto siHeriKy MOXHO nepenucatb, He 3aTparneas
ocTtanbHble. Bce EEPROM He TpebyioT nogaym HanpskeHus
nporpammupoBaHusi. Mo anroputmam 3anvcu EEPROM, o6bemom go
8 kbaliT BKMIOYUTENBHO, AENSiTCS Ha [OBa CceMelicTBa — cTapble
(EEPROM nepBoro nokonexusi), nobalTHO nepesanucbiBaemble, U
COBPEeMeHHble — MOCTPaHUYHO nepesanucbiBaemble, C  YHKLUWEN
nNporpaMMHOM  3alUWTbl  AaHHbIX, aHanornyHon  yHkumm SDP
cTpaHnyHbix FLASH (cm. Bbiwe). Bce mykpocxembl o6bemom 16 kGaiiT
1 Bornee OTHOCATCS K CEMEWCTBY coBpeMeHHbIX. HekoTopele EEPROM
UMEIT BO3MOXHOCTb BbICTPOro NMOIHOrO CTMpaHUs BCew MHdopMaLmn.
OpHako, B Pas3nuyHbIX MUKPOCXEMax 3TOT PEexXuM peanusoBaH no
pasHOMy W €ero HenmpaBUIbHbI BbIOOP MOXET npuBecTn K
HeobpaTMMOMY OTKa3y MUKPOCXEMbl. YUMUTbIBasi 3TO, @ Takke U To, YTO
HeobXxoaMMOCTb O6LLEro CTUpaHusi BO3HMKaeT Ype3BblyaiiHo pedko, aTta
dyHkuns B nporpammatope MIM-13M He peanusoBaHa. bonee
HaJeXHbIM CNocobOM CTMpaHWUs SIBMSIETCS 3anucb BCEX SYeeK KOOAOoM
FF (Hanpumep, nHcpopmaLmein, CHNTaHHON U3 NyCTON NaHenu).

3.4. SEEPROM.

Mporpammatop MIM-13M nos3BonsieT paboTaTb C 3MEKTPUYECKM
cTMpaeMbiMn Mukpocxemamu M3Y ¢ nocnegoBaTenbHbIM AOCTYNOM K
nHcpopmaumm (SEEPROM) no wwHe 1°C (cepum 24 un 85), MicroWire
(cepusa 93), 4-Wire (cepus 59), SPI (cepusa 25), MPS (cepusi 84),



Mr1-13M ROMSERVICE -13-

I°C/Bitstream (cepust AT17), Mitsubishi 3-wire (cepusi M6M80), Rohm 3-
wire (cepusi BR90) u INTERMETAL (Mukpocxema NVM3060).
Ona paboTbl ¢ nocnegoBaTenb-
93C(S)xx, 59(C)xx
MGMBOOX". BROOXX ,, . Hbimu M13Y MCronb3yeTcs nepexop-
HVIK, M306paXKeHHbI Ha PUCYHKE.
L N # 3 SEEPROM cepun 93 Bbinyc-
i IE E !z KaeTca C ABYMS BuAaMu pacrorno-
2 KEHUS1 CUrHarnoB Ha BblBOAax —
EE E OCHOBHbIM U anbTepHaTMBHbLIM.
mu BonblmHcTBO  dmpm-nponsBoguTe-
AT 176200 NVM3060 yga . 25(Clxoxx nerv  nNoMevyalT  MUKPOCXEMbl  C
anbTepHaTMBHOW pa3Boakov GykBol
"X" B KoHUe o0603HayeHuss Tuna. [na paboTbl C HUMWU CRYXUT
oTAenbHas naHenb nepexodHuka. YcTaHoBKa NepeMblyku 3 B
nonoxexnve "1" noaknoyaeTr Kk naHenu "24Cxxx" RC-uenouky,
HeobxoavMmyto Ans paboTbl HEKOTOPLIX CTAPbIX MUKPOCXEM 3TOW CEPUN.
[ns coBpeMeHHbIX Mcnonb3yeTcsa nonoxexHue "2". [Nepembluka 2
ycTaHaBnvBaeTcs B nonoxenue "1" ansa cepum 59(C)xx, M6M800x1 n
BR90xx, "2" — ans cepun 93Cxx n "3" — gna 93CSxx. Nepemblyka 3
[OMKHa HaxoauTtcst B nonoxeHun "1" ona mukpocxem M6M800x1 wm
BR90xx, n "2" — ansa 93C(S)xx.

Bce naHenu npepgHasHayeHbl Ans yctaHoBku SEEPROM B
kopnycax Tuna DIP-8. [Ina paboTbl ¢ MMKpoCcxemamMun B Apyrnx Koprycax
HeobxoaVMbl  [OMOMHUTENbHBLIE MEPEXOAHUKM, pacnairka KoTOpbIX
npvBegeHa B MNpunoxeHun 6.

[ns Bcex mukpocxem SEEPROM cTupaHue ctapoi nHgopmaumm
NMPOUCXOAMT aBTOMaTUYECKM B NpoLiecce 3anucy HOBOM.

Mwukpocxembl SEEPROM cepuin 93 n 59 umetot 16-T1 paspsgHyto
BHYTPEHHIOIO  opraHu3aumio. OTaenbHble  3K3eMNnspbl  UMEKT
BO3MOXHOCTb paboTbl B 8-MM pa3psiiHOM peXuMe, OfHako, Ans
obecneyeHnst yHMBEpCanbHOCTW, 3TOT PEXMM MPOrpaMmmaTopoM He
ucronbayetcsi. Kaxpgon sveiike namsaATM MUKPOCXeMbl COOTBETCTBYET
nBa baiita B 6ydepe nporpammartopa vnu gaiine, cHavana mnagwuve 8
6uT, notom crtapwme. MNpn BbIGope YacTu M3Y HayanbHbIA agpec u
OnvHa 6noka JoMmkHbl ObITb YETHLIMU.

BonbwuHctBo SEEPROM cepum 24Cxxx umetor oT 1 go 3
BbIBOJOB (BbIBOAB! 1...3) ONS 3adaHWs CXeMHOro agpeca kpucTanna.
OTO [aeT BO3MOXHOCTb OCYLUECTBMATb HapaliMBaHWe namMsaAtM B

93CxxX

N
=

W
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YCTPOWCTBAX, YCTaHaBNMBasi HECKOMbKO MWKPOCXEM Ha OAHY LUWHY.
Mporpammatop MIM-13M ocyulecTBnsieT aBTOMaTM4yeckuii noabop
CXeMHOro agpeca, 4To no3BonsieT paboTtatb € MUKpOCXxemamu
(Hanpumep, yCTaHOBMNEHHbIMU B Kakoe-nMbo YCTPOMCTBO), Yy KOTOPbIX
BbIBOAbI 1...3 HEAOCTYNHbI U 3aAaHHbI Ha HUX agpec He MOXeT ObiTb
U3MEHEH.

SEEPROM MicroWire 93(L)CSxx nmetoT perucTp 3awutsl. B Hero
MOXeT ObITb 3anucaH agpec, HauuHasi ¢ kKoToporo uHgopmaums B MN3Y
3awmueHa ot nepesanucu. CogepxuMoe 3Toro perncTpa Moxet ObiTe
CYMTaHO, OYVLLEHO (3aLumTa CHSATA), 3anncaHo (3aluTa ycTaHoBMNeHa) 1
3aTeM 3abrnoKkMpoBaHo (3alyuTa yCTaHOBIEHA HABCErAa).

B mukpocxeme 24C65 Taioke npegycMoTpeHa (OyHKLMSA YCTaHOBKM
3aWmnTbl  MHGOpMaUMM OT nocneayloLlero M3MeHeHnss Ha noboe
KONMMYeCcTBO pacnonioXeHHbIX noapsia 6rnokoe pasmepom 0.5 KbainT.
WHdopmaLms u3 3almilueHHol obrnactu MoXeT BbiTb TONbKO cyMTaHa.
3awmta MoxeT ObITb ycTaHOBreHa TOnbko 1 pa3 U He MOXeT ObiTb
cHeATa. Kpome Toro, oamH 13 6nokos (0.5 KbanT) meeT yBenuYeHHbI B
10 pa3 pecypc no konmudecTBy uuknos nepesanvcu (HEB — High
Endurance Block), nonoxeHne koToporo B agpecHOM MpOCTPaHCTBe
MWKPOCXEMbI MOXET ObITb 3anporpamMMMpoBaHo Monb3oBaTenem.

BbiGop pasnuyHbIX YPOBHEN 3alLnTbl MHOPMAaLIMK OT CryYalriHoN
nepesanuncu B SPI SEEPROM 25(C)xxx oCyLLecTBNsSeTCsl yCTaHOBKOW
OTAEnNbHbIX BUTOB perncTpa craTyca B COOTBETCTBMM C ONWUCaHNEM Ha
KOHKPETHYIO MUKpPOCXEMY.

SEEPROM cepun AT17Cxxx cogepxaT KOHUrypauuoHHbIN BUT
Bblbopa nonsipHocTM curHana RESET/OE. MMpu 3anucu atoro 6uta
nporpaMmMaTopoM, HOBOE 3HayeHue BCTynaeT B Cuiy nocne
BbIKIMIOYEHNSI MUTAHNA MUKPOCXeMbI (Mocne ee U3BMeYeHNs 13 naHenm).

Mukpocxembl AT17C512A/010A vmetoT AONONHUTENbHBIA KOHK-
rypaumoHHbIi 6uT 6rokupoBku curHana DCLK. KoHTponbHoe cunTbiBa-
HWe COCTOSHUA 3TOro 6uTa B AaHHBIX MUKPOCXEMax He NpedyCMOTPeHO.

3.5. MukpokoHTponnepbl (OM3BM) cemeiicte MCS-48, MCS-51,
UPI-42.

B coctaB cemericteBa MCS-48 BXOAAT MUKPOCXEMbl C MacCOYHbIM
M3Y (Mask ROM), uHdopmauusi B KOTOpoe 3anucbiBaeTcs B npouecce
N3roTOBIEHNSI MUKPOCXEMbI U He MOXeT ObiTb n3MeHeHa (cepusi 80xx),
C ogHokpaTtHo nporpammupyembiMm MN3Y (OTP ROM) n Y®-ctupaembim
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Mn3Y (UVEPROM) (cepuss 87xx) u MuKpocxembl 6e3 BHyTpeHHeW
namatu nporpamm. Ons paboTbl C mocneaHWMK nporpammaTop He
HyxeH, a N3y OM3BM cepun 80xx MOXET GbiTb TONBKO CHUTaHO.

B cocTtaB cemerictB MCS-51 NOMUMO KOHTPOSIIEPOB C MACOYHbIM
MN3Y (cepua 80(C)xx), ¢ OTP ROM n UVEPROM, (cepumn 87(C)xx,
AT87F/LVxx), BxoasaT Tawkke Mukpocxembl ¢ FLASH-namatbio (cepumn
AT89C/LVxx, AT89S/LSxx u WT78E/LExxx) u wmukpocxembl 6e3
BHYTpeHHel namsitn nporpamm (cepusi 80(C)3x). Ans paboTtbl ¢
nocrnegHUMy nporpammartop He HyxeH, a macoyHoe [13Y cepun
80(C)xx MOXeT ObITb TONIbKO CYMTAHO.
Ona pa6botel ¢ OM3BM wcnonb-

! 8084%6131/;;)4/950 3YIOTCA  MEPexXOoAHUKW, Mpunaraemble K
(MCS-48) nporpaMmaTopy. BHeLuHuit BUg

NepexofHWKOB W HasHayeHwe naHenewn
npvBeaeHbl Ha PUCYHKe.
Mporpammatop MO3BONSET Takke

P AT89Cx051

80(C)5x, 87(C)5x
AT89xxxx, AT87xxxx

pabotatb C poacTBeHHbIM MCS-48
cemenctsom UPI-42. B atom cnydvae Ha
naHenb nepexogHuka, npegHasHa4YeHHyo
ons MCS-48, Heobxogumo ycTaHOBUTE 2
nepemMblykn, coefuHsiiowye BbiBog 6 C

. W78E516 BbiBoaomM 40 n BbiBoA 9 ¢ BbIBOAoM 20.

W78LE58/516 Mo okoHyaHum paboTtbl ¢ UPI-42 atn
nepemMblyk1 HeO6GX0AMMO yaanuTb.

I W 78E51/52/54/58 Cepussi  89Cxx BKMHOYaeT TaKke

W78LE51/52/54 20-TM  BbIBOOHbIE  MWKPOKOHTPOMMNEpHI

AT89Cx051. BbiGop yacTv namsitm ans
paboTbl B HUX BO3MOXEH TOMbKO C
HyneBoro agpeca (MOCKOMbKY OHW MCMONb3YT BHYTPEHHUNA CYETYMK
agpeca).

Mukpocxembl AT89S8252 n AT89LS8252 comepXuT OONOMHU-
TenbHyto EEPROM-namate Ana  paHHbix  pa3mepom 2 KbaiiTa,
pacnonoXeHHyto  (MpU  3annUcu U YTEHUW  NPOrpaMmaTopoM)
HemnocpeACcTBEHHO Bcren 3a namsTtebio nporpamm (8 K6aiiT) B egnHom
agpecHoOM npocTpaHcTBe no agpecam 2000h-27FFh. B aBTOHOMHOM
pexume nporpammatop MIM-13M ocyulectBnsieT paboTy TONbKO €
nonHeiM o6bemom MN3Y AT89S8252 (10K6aiT).
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MwukpokoHTponnepel W78E516 n W78LE58/516 copepxat gga
M3Y nporpamm — Application memory (APROM) n Loader memory
(LDROM), 4TO p[OaeT BO3MOXHOCTb OCYLLECTBMATL OGHOBREHMWE
nporpaMM HernocpeAcTBEHHO B Mpolecce paboTbl yCTPOWCTBa, B
KOTOPOM YCT@HOBMEH MWKpoKoHTponnep. [lporpammaTtop MI1-13M
nossonsiet paboratb ¢ oboumu M3Y. CtupaHne LDROM n APROM
NpOMCX0aNT OAHOBPEMEHHO

B coctaBe mukpocxem cemerictea MCS-51 umeetcst 6UT 3awmThbl
WHpOpMaLmMK OT HEeCaHKLMOHUPOBAHHOIO A0CTyna, Mocre MPOLLUMBKM
koToporo cogepxumoe [3Y He MoXeT OblTb CYMTAHO BHELUHUMU
cpeactBamu. Mukpocxembl cepum 87Cxxx, AT87F/LVxx n AT89xxxx
cogepxaTt nBa unu Tpu 6uta 3awmTbl. BUT 2 BbINOMHSET dyHKUMK
OCHOBHOrO W 3anpeljaetr uYTeHne wuHgopmauum us M3Y, a 6ut 1
3anpelyaet B3ATWE [aHHbIX W3  BHyTpeHHero [3Y komaHaamw,
pacnonoxeHHblMu BO BHewHeM [13Y. 3To npegoTBpaliaeT AocTyn K
WHpopMaLMK C  UCNONb30BaHWEM crneunanbHbIX CTeHAoB. but 3
3anpelyaet paboTy C BHellHel namaTbio nporpamm. [pu yctaHoBke
X0Tsi Obl ogHoro 6uTa 3awuThl AanbHelwee nporpammupoBaHue M3Y
MWKPOKOHTpOMMepa CTaHOBUTCH  HEBO3MOXHbIM. B HekoTopbix
COBPEMEHHbIX  MWKPOKOHTpOMnepax  npegycMoTpeHa  dpyHKuus
CYMTBLIBAHWS COCTOSIHMSI OUTOB 3aLMThl. B cTapbix, Takas BO3MOXHOCTb
oTCyTCTBYET

[lononHnTenbHbIM CpeacTBoM 3awuTel cepun 87Cxx  cnyxut
WwmndposanbHas Tabnuua pasmepom 32 unu 64 GaiiT, nocne NpoLUMBKY
KOTOpOW BCA MHOpMaLMA M3 MUKPOKOHTponnepa OyaeT cuntbiBaTbCA
B 3alLndpoBaHHOM BUAE.

B mukpocxemax cepumn W78E/LExxx GUThI 3aLUmTbl pacnonoXeHbl
B 8-paspsgHom peructpe onuuii (Option Register). But 0 3anpewaet
yTeHne uHdopmauum mn3 M3Y, 6uT 1 3anpeliaeT B3ATUE AaHHBLIX U3
BHyTpeHHero [3Y komaHgamu, pacnofioXeHHbIMW BO BHellHeMm [13Y,
ycTaHoBKa 6uta 2 (OH MMeeTCs He Y BCEX MUKPOCXEM Cepuu) BKIovaeT
yHKUMIO WndpoBaHns cumTbiBaeMbix M3 M3Y aaHHbIX. LLndpoBaHre
OCYLLECTBNSIETCA NO CryyanWHoMy 3akoHy. But 7 peructpa onuun
ynpasnset  KO3IMMULMEHTOM  YCUNEHUS  YCUNWUTENs  TaKTOBOrO
reHepatopa  MWKPOKOHTponnepa. YcTaHoBka ©Outa7  cHuxaeT
k03dhDULMEHT yCUNeHUs BOBOE, YTO MO3BOMSIET YMEHbLUUT NOMEXu no
wuHam nutaHus. OctanbHble 6uTbl Option Register 3ape3epBupoBaHbI
Ana ucnonb3oBaHna B Oyayuiem, MX ycTaHOBKa He [JoryckaeTcs.
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Pernctp onuuii goctyneH Ans uTteHuss u 3anucu, ecrnm 6ut 0 He
YCTaHOBMEH.

BuTbl 3awuThl, LWMUdpoBanbHasa Tabnuua W perucTp onuun
CTUpalTCA OHOBPEMEHHO C OCTanbHOW WHopMauuvelri B namsatu
MUKPOCXEMBbI.

Cepusi AT89S/LSxx npegycmaTpvBaeT AONOMHUTENbHbLIA PEXUM
nporpaMMupoBaHusi Mo nocregoBaTenbHOMY WHTepdelcy (B T.4. B
cocTaBe pasfnnyHbIX YCTPOWCTB), KOTOPLIA MOXET ObiTb pa3peLleH unu
3anpelleH  komaHgon — nporpammatopa. [lpy  ucnomnb3oBaHuu
nocnefoBaTenbHOro pexuma, npeaBaputenbHoe cTupaHue
uHdopmaumm He Tpebyetcs (pasymeeTcs, ecnu  3awuta  He
ycTaHoBneHa). Ctapas wuHdopMauusi CcTupaeTcsl aBTOMaTU4eCcKu
no6anTHo B mpolecce 3annucy HoBoW. CuMTbiBaHME COCTOSHWUS GUTOB
3awmTbl He npepycmoTpeHo. [lpu pabote B 3TOM  pexume
ucnonb3yetca  nepexogHuk ana  AVR-koHTponnepoB. [lopsigok
UCMornb30BaHWs NepexodHuKa onvcaH Hke B pasg. 3.7.

Kak n mukpocxembl EPROM, mukpokoHTponnepbl cepumn 87(C)xx
BblnyckatoTcs Takke B ucnonHeHun "OTP" (One Time Programmable —
OOHOKPATHO nporpammupyemble). Wx koprnyca W3rotoBrieHbl U3
nnactMaccbl U He MMeloT kBapLeBoro okHa. CtupaHue mHdopmauum
HeBO3MOXHO. B ocTtanbHoM pa6ota ¢ mukpocxemamu "OTP" He
oTnu4yaeTcs ot pabotsl ¢ OMOBM, ctupaembiMu YP-nsnyveHmem.

BenuunHy HanpspkeHus nporpamMMuMpoBaHvs criedyeT BblOupaTb
ucxoas M3 ykasaHuii Ha Kopryce MUKPOCXEMbI, YNaKOBKE, CMPaBOYHbIX
OaHHbIX UnM Tabnuubl 2 HacTosILEN WHCTPyKuun. HekoTopble Tumbl
OM3BM BbIMyCKalTCS [ pasnuMyHbIMK HanpsHXeHNsaMn
nporpaMmmMupoBaHus. B cnyyaeTtcsa oTcyTCTBMSA AOCTOBEPHOM MHOPMa-
LMK, HanpspkeHne MOXHO nogobpaTk, HayaB C MEHbLLETO.

3.6. PIC-koHTpONnepsbl.

Mukpocxembl PIC npepctaBnsaioT coboli BbICOKONPOU3BOAUTENb-
Hble OOHOKPUCTarbHbIE MUKPOKOHTpONNepsl Ha 6ase RISC-npoueccopa
dupmbl Microchip. Mporpammatop MIM-13M no3sonsieT pabotatb co
cnegyowmmn cemencteamm PIC:
- 16C5x — 12-Tn paspsigHble, ¢ napannenbHbIM NporpaMMmMpoBa-
HWEM,  OOHOKPaTHO  MporpaMmupyemble U CTMpaemble
Y®-usnyveruvewm;
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- 16C55x/6X/7x/9xx — 14-TM paspsigHble, C nocrnegoBaTernbHbIM
nporpaMMnpoBaHMeM, OAHOKPaTHO NporpaMMupyeMble U cTupae-
Mble Y®-usnyyeHvem;

- 16F7x — 14-Tn paspsigHble, C MoOcreaoBaTenbHbIM Nporpam-
MVUPOBaHUEM, 3NEKTPUYECKU CTUPaeMbIe;

- 16C8x/F8xx/F62x — 14-T pa3psigHble, C nocrnegoBaTernbHbIM
nporpaMMMpOBaHNEM, 3MNEeKTPUYECKM CTUpaemble, C MaMATHIO
OaHHBbIX;

- 12C5xx — 12-Tn paspsigHble, C nocnegoBaTenbHbIM Mporpam-
MVPOBaHWEM, OAHOKPAaTHO MporpaMmmupyeMbie 1 CTUpaemble
Y®-usnyyeHuewm;

-12C67x — 14-Tn paspsgHble, ¢ nocnegoBaTerbHbIM Mporpam-
MVWPOBaHWEM, OAHOKPaTHO MporpaMmmupyeMbie W CTUpaemble
Y®-usnyveruvewm;

- 14000 — 14-Tm paspsigHble, C nocrnegoBaTenbHbIM Mporpam-
MVPOBaHWEM, OAHOKPaTHO MporpaMmmupyeMbie 1 CTUpaemble
Y®-usnyvermem.

Ons pabotbl ¢ PIC-koHTponnepamu

b i
- PIC16CXx ncnonb3yeTcda nepexogHuk, npunaraembin

K nporpammaTtopy. BHewHnn  Bug
rnepexodHnka W HasHayeHWe naHenen

SER
Baa W [ FICTECSx || MPMBeAeHb! Ha prcyHKe. Wwmetowmecs Ha
S5 PAR PIC16Cxx rnepexoaHunke naHenu no3BonsoT

pabotatb C MUKpOCXemMamu B Koprycax
PIC12Cxx P PIC16C5x DIP-8, DIP-18, DIP-28 (300 mil). Takke
3 npegycMoTpeHa BO3MOXHOCTb YCTaHOBKM
naHene ana DIP-28 (600 mil) n DIP-40.
Manenb DIP-18 npegHasHayeHa kak ans PICos ¢ napannensHbIM (par),
Tak U c nocnefosaTtenbHbIM (Ser) nporpaMmupoBaHueM. Beibop Tvna
OCYLLECTBNSIETCA ABYMSI NepeMblykaMu Ha nepexoaHuke. [na paboTtsl ¢
PICamun B gpyrux kopnycax Becb Habop HeOoOXOAMMbIX CUTHaNOB BbiBe-
OEH Ha 5-TU KOHTaKTHbIN pa3beM pacLUMPEHUS.

HanpsikeHue nporpammupoBanusi PIC-koHTponnepoB cocTaBnsieT
13 (12.5) B.

M3Y  PIC-KOHTPONNEPOB  COAEPXUT  MamsATb  Mporpamm
(0,5...8K cnos), ID-obnacTb (4 cnosa) 1 crnoBo koHdurypauuu. Kaxagoe
CnoBo XxpaHuTca B Oydepe nporpammaTopa wnu davine B Buge 2-X
6aviToB, cHayana mnagwue 8 6ut, 3aTtem cTapLuue.
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Mukpocxembl cemencTB  16C8x/F8xx/16F62x  OOMONHUTENBHO
UMEIOT NaMATb AaHHbIX pa3Mmepom 64, 128 nnu 256 cnos, 3Ha4Yawmmy B
KOTOPbIX SIBASKOTCA TONbKO 8 Mnagwux 6ut (Mnagwwuii 6aiT), ctaplime
6uTbl cogepxat ‘0’

B cooTtBetcTBUM C pekomMeHdauusimum  cupmbl - Microchip,
uHdopmauus B aiine unu Gydepe nporpammartopa pacrionaraeTcst
creqytowmm obpasom:

- ans 16C5x u 12C5xx — cHavana nporpamma, 3atem |D-obnactb,
cnoBo koHgurypaumm no agpecy 1FFEh-1FFFh;

- ANS ocTanbHbIX — CHa4Yana nporpamma, ID-o6nactb no agpecam
4000h-4007h, crnoso koHdurypauum no agpecy 400Eh-400Fh;

- AaHHble ans 16C8x/F8xx/16F62x — no agpecam 4200h-4xxxh.

4xxxh = 427Fh, 42FFh nnun 43FFh gpns EEPROM paHHbix 64, 128
unn 256 6anT COOTBETCTBEHHO.

Pa6ota ¢ PIC14000 B uenom aHanornyHa pabote c ceMeNCTBOM
16C55x/...MocnepHue 64 cnosa (128 6aiiT) NnporpaMMHON NamMaTH 3TOM
MUKPOCXEMbI OTBEAEHbI ANs XpaHeHWUs1 kannbpoBoYHOW MHopMaLMK,
npeaBapuTenbHO 3anMcaHHoOn rpmon-usrotosuteneM. MNockonbKy oHa
He [OOIMKHa W3MEHSITCS MpW MporpammmMpoBaHuuv, crnedyeT BblbupaTb
onst paboTbl yceyeHHbli obbem namatu PlCa. [Mpu  ctupaHum
MUKPOCXEMbI (CTUpaeMble 3K3eMMMspbl MMEKT B cBoeM 0bo3HaveHun
6yksbl JW), copepxumMoe KanubpoBOYHOM 06Nactu [OMKHO ObiTb
npegBapuTenbHO CYMTAHO, COXpaHeHO B darne € nporpaMmMmon no
COOTBETCTBYIOLMM agpecaM W B MOCNEACTBMN BOCCTaHOBMEHO MNpu
3anucu nytem Bbibopa nonHoro obbema namstu PICa.

MamsaTb nporpamm PIC12C5xx n PIC12C67x Takke COAEpXMWT B
KOHLie KannbpoBoYHyto obractb pa3mepoM 1 cnoso (2 6anTta) u umeet
Te Xe ocobeHHocTn B pabote, 4yto M PIC14000. Pabota ¢ NoOmHbIM
obbemom PIC12C5xx B aBTOHOMHOM pexume He Tpebyetcs M B
nporpaMmarope He NpeaycMOTpeHa.

PIC-koHTponnepbl MMeET GYHKUMIO 3awWwuTbl MHGOpMauuM ot
HeCaHKLIMOHMPOBAHHOIO A0CTYNa, KOTopas BKMYaeTcs NyTEM 3anucu
onpefeneHHbIx 6uTtoB cnoBa KoHdWrypauuu. MNpy nporpaMMmMpoBaHu
PIC-koHTponnepos B aBTOHOMHOM pexume B KayecTBe o0Opasua
[OMKHa UCMOMb30BaTbCs HesalWLLEHHas MUKkpocxema. MNpu Heobxoau-
MOCTU 3aLUTbl KOMUK, B HEE credyeT 3anucaTb COBO KOHMrypauum,
cyMTaHHOe M3 3alyleHHoro obpasua. B kayecTBe anbTepHaTMBHOrO
cnocoba nporpammupoBaHusi PIC-KkOHTPONNEpPoB B aBTOHOMHOM PEXW-
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Me C YCTaHOBKOWM 3alluTbl NpeanaraeTcs crnefyllas nocnegoBaTternb-
HOCTb AENCTBWIA:

1. 3anucatb NOArOTOBMEHHbIN  hann, BKIOYaOLWNUA  CNOBO
KOHdurypaumm ¢ 6utom 3awmTbl, B MuKpocxemy EPROM,
FLASH nnn SEEPROM nopxopasiero o6véma;

2.B aBTOHOMHOM peXxuMe cuMTaTb 3Ty MUKpocxemy B Oydep
nporpamMmaropa;

3. Banucatb B PIC nporpammy, 3atem crioBo KOHurypauum.

CtupaHue nepenporpammmpyemMbix (0TnagoyHblx) PIC-koHTpon-
NepoB OCYLLECTBMSIETCH UCTOYHUKOM YIbTPaduONETOBOrO U3Ny4YeHUs.
Ecnn aTm mMukpocxembl MCNOMb3yOTCA B YCTPOWCTBAX C MOHMKEHHBIM
HanpsbkeHvem nutaHusa (< 5 B), Ans HagexHoro cCTupaHusi cTapow u
npaBUMbHOW 3anucK HOBOW UHGOPMaLMK BpeMsi OGNyYEHUs] PEKOMEH-
gyetcs yBenuuuTb B 2-3 pasa MO OTHOLWEHUK K MWHUMAarbHO
Heobxognmomy, nocne kotoporo PIC cunTbiBaeTcs mporpammaTtopoM
KaK YUCTbIN.

3.7. AVR-koHTponnepbl

Mwukpocxembl AVR npeactaBnsitoT coboii BbICOKONPOU3BOAUTENb-
Hble OOHOKpUCTarbHblE MUKPOKOHTponnepbl Ha 6a3e RISC-npoueccopa
duvpmbl ATMEL. TMporpammatop MI1-13M nossonsieTr pa6otaTtb co
cnegywowmmm cemericteammn AVR:
- 20/40-pin AVR—- 9051200, 90S2313, 90S4414, 90S8515,
90S4434, 90S8535;

- 8-pin AVR — 9082323, 90S2343;

-28-pin AVR - 9082333, 90S4433;

- ATMega — ATMega103, ATMega161, ATMega163;

- ATTiny — ATTiny10, ATTiny11, ATTiny12, ATTiny15,

ATTiny22, ATTiny28.

Mamatb  AVR-koHTpornnepoB  coctout wu3  16-paspsgHon
FLASH-namsit nporpamm (1...128 K6awt), 8-paspsigHonn EEPROM-
namsaTn fdaHHbix (64...4096 6ainT), AByx GUTOB 3almMTbl MHOPMaLUK
(Lock bits 1 & 2) n Heckonbkux GUTOB KOH(Urypauum (Fuse bits).
ATMega161/163 wumetoT 4 [OONOMHUTENbHBIX OUTa 3aWWTbl U
yBENMYeHHoe KonmM4ecTBo 6utoB KoHdwurypauum. ATTiny10/11/28 He
mmetoT EEPROM-namaT gaHHbIX.

Lock bit 1 3anpelwaeT AanbHenwWwylw 3anucb  MUKPOCXEMb,
Lock bit2 — cunTtbiBaHMe uHdOpMauun. B BbiweynomMsHyTeix AVR-
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KOHTpOnnepax MpWUCYTCTBYIOT ~OT  OJHOTO [0  OAMHHaguatu
KOHUrypaumoHHeix 6utoB. Fuse bit5 (SPIEN) paspelwaet pexum
nocrnefoBaTenbHOro  NPorpaMMuMpoBaHns (B HOBOW  MMUKpOCXeme
paspelleH). HasHaueHne ocTanbHbIX B Pa3HbiX MUKPOCXEMax PasnnmyHo
M nogpobHO onNMCaHO B AOKYMEHTaUuWM Ha HUX (OHM MOryT BoobLue
OTCYTCTBOBATb). HekoTtopble  Mukpocxembl  AVR, umerLne
BO3MOXHOCTb ~ TaKTMpOBaHWA OT BHyTpeHHero RC-reHepaTopa,
cogepxat crnyxebHylo siyeiiky, B KOTOpPOW XpaHUTbCS 3anucaHHoe
Npou3BOAUTENEM YUCIIO — KanuBpPOBOYHbIN GalT. 3HayeHue 3TOro
b6arita MoxeT OblITb CYMTAaHO W WCMOMb3OBAHO 3anvMCaHHON B
MUKPOKOHTpONfep mnporpaMmon Anst  koppekuun 4actotel RC-
reHeparopa.

Mwukpocxembl  20/40-pin - AVR wn  28-pin  AVR ponyckaiT
nporpaMMMpoBaHne Kak B napannenbHOM, Tak U B MocnefoBaTenbHOM
pexumax. [lapannenbHbii  pexum  SBNSIeTCA  OCHOBHbIM.  [ns
HEeKOTOpbIX MWKPOCXEM B OCIeA0BaTeIbHOM pexumMe  OoTAenbHble
YHKUMN  HeJoCTYMNHbl  (MPOrpaMMMpoBaHNe W CYuTbiBaHWe 6uTOB
KOHpurypauum, CuYUTbIBaHME 6utos 3aLmThl). ATTiny28
nporpaMMmnpyeTcs TONMbKO B MapannensHOM pexvme.

KonunuecTtBo BbiIBOgoB Mukpocxem 8-pin AVR u mHorux ATTiny He
NO3BONSIET peanu3oBaTb PeXWMM napannenbHOro nporpaMMmnpoBaHus.
Bmecto Hero umeetcsa pexum "High voltage serial programming”,
Ha3blBaeMbIli Takke "Special programming mode" (SPM).

Mpu paboTe ¢ AVR-KkoHTponnepamu nepeknoyaTens nporpamMmva-
Topa AormKeH ObITb YyCTaHOBIEH B nornoxexuve “12.5 B’

Ons pabotbl ¢ AVR wucnonb3yetcs
i) AT90S4414, AT90S8515 nepexoaHuk, HpMﬂaraeMblﬁ K nporpam-
maTtopy. BHewHwin Bua nepexogHuka u
HasHayeHMe nMaHenem npueedeHbl Ha
FISTS227, ATS0Sa3 pucyHke. MaHenu nepexofHvka no3BonsioT

paboTaTb C MWKpOCXemMamu B Koprycax

ABOHE DIP-8, DIP-20, DIP-28, DIP-40. Pa6ota c
b JRHmISHE b Amenn || ATO0S/LS4434 n AT89S/LS8535
- ocyulecTendeTca aHanorn4yHo

ATO0S/LS4414 wn AT89S/LS8515, ogHako, STU  KOHTPOISepbl
OTNNYaIOTCS PacrosioKeHWEM BbIBOAOB U TPEOYIOT AOMOMHUTESNbHbIX
nepexoaHukoB. [ononHWUTenbHbIE NEPexoaHUKU HeoBXoAMMbl Takke
onst ATMega. MNMporpammupoBanne B naHensix DIP-20, DIP-28 un DIP-40
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npou3BoANTCS B MapannenbHoMm pexume, a B naHenun DIP-8 — B
pexvume SPM. 4-x KOHTaKTHbIM pa3beM npeaHa3HaveH ansg nporpaMmmu-
poBaHus Mukpocxem AVR-koHTponnepos u DL MCS-51 FLASH
AT89Sxxxx B cocTaBe YCTPOWCTB B MocrefoBaTenbHOM pexume. B
3TOM CIly4ae HY>XHO y4uTbIBaTb creaytoLlee:
- MNutaHne n TakTpoBaHue (ans AT89S He meHee 3 MI'L) Mukpocxe-
Mbl OCYLLECTBNATLCSH YCTPONCTBOM, B KOTOPOM OHa YCTaHOBIEHA;
- BblBOAbI MUKPOCXEMbI, WCMOMb3yeEMble Ansi NporpaMmMupoBaHuUsi
OOMKHbI ObITb OTKIOYEHbI OT APYruX Lienei;
- Ha BbiBog ‘RESET’ Heobxopammo nogate curHan «0» ans AVR unm
«1» ana AT89SxxxX;
- Ons AVR, nutaHne Ha MUKpoCxeMy nogaeTcs nocne nogkmoveHns
€€ K nporpamMmmaTopy, NOAroToBreHHoMy k paboTe ¢ AVR.

3.8. KomaHgb!l nporpammartopa.

[na peanu3aunun BCex BbILLEOMUCAHHbLIX PYHKLUMIA NporpamMmmaTtop
npepnaraeT pasnuuHbie Habopbl KOMaHa ANs  pasHbiX  TUMOB
Mukpocxem [M3Y.
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4. NogroToBKa Kk paboTe.

4.1. O6wme ykaszaHus.

Mepen Hayanom paboTbl BHUMATENLHO N3YYNTE HACTOSLLYIO UHCT-
pykuuto. [NogrotoBbTe UCTOYHMK nuTaHusi. ObBecneubTe pacnariky
pas3bema 6roka MMTaHNs B COOTBETCTBUM C NOMSAPHOCTLIO YKa3aHHOW Ha
puc.1. bByabTe 0COBGEHHO BHWMaTemnbHbI MpY  WUCMOMb30BAHWUM
HanpsbkeHuss 12 B oT 6noka nuTaHuWs KoMnbioTepa, B 3TOM Criydvae,
HecobnogeHne NoNApHOCTM NPUBEAET K KOPOTKOMY 3aMbIKaHWIO.

[na paboTel nporpammartopa no4 ynpasfieHWeM nepcoHanbHOro
komnbtoTepa (MK), TpebyeTcs ckonupoBaTb paiinbl C npuraraemoit
OVCKeTbl U3 OMPEeKTopuK, COOTBETCTBYWOLLe Mopenn Bawwero
nporpammaTtopa, u pgupektopun \UTIL Ha >xecTkmn pguck MK B
ovpektopuio  \ROMSERV unu B niobGyto gpyryto. [NoaknoveHne
nporpammatopa k [MK ocyulectBnsietcsa 4depe3 nocrnenoBaTenbHbIN
nHTepdenc RS-232. [ns aTtoro HeobxoauMMm CTaHOApTHbIA kabenb,
pacnaiika koToporo npusefeHa B [NpunoxeHun 4. CkopocTb obmeHa
mexay nporpammaTtopom u MK — 9600...57600 6ut/c. BHUMAHUE!
MopknioyeHne n oTkntoyeHne wHTepdericHoro kabens mexagy MK wn
nporpaMMaTopoM  pekoMeHAyeTCsi  MPOou3BOAMTb  TOMbKO  Npu
8bIK/IIDYEeHHOM NnumaHuu npozpammamopa Bo u3bexaHue Bbixoda
U3 CTPOS KOHTponnepa nocnegosarensHoro nopta K.

Bkniouute nutaHue nporpamMmartopa W 3anyctute nporpaMmmy
mp13m.exe. lMpu nepBom 3anycke nporpamMmbl OyaeT NpeanoXxeHo
BbiOpaTb HOMep nocrefgoBaTenbHOro nopta AnA  pabotbl  ©
nporpaMMaTopoM, CKOPOCTb OOMeHa W ApyrMe HacTponku. JTu
napameTpbl MOXHO coxpaHuTb (Save). MNpu sToM GyaeT co3paH dain
KoHdurypaumm  mp13m.cfg, koTopbli  OydeT  ucCMonb3oBaTbCHA
aBTOMaTWU4ECKV NpY NOCNEeAyHLLMX 3anyckax.

Mocne noaknioyeHust NporpaMMaTtopa K KOMMblTepy BCe ynpas-
rneHve ocyLLecTBNsieTcs nporpaMmmoii. Beca Heobxoanmasi MHdopmauus
oTobpaxaeTcsi Ha MoHuTope MK, a BBOA KOMaH OCYLLECTBISIETCS C €ro
KnasmaTypbl unn “meiwun’. Knaeuwimn nporpammartopa He UCMonb3yTcs,
WX HaxaTue He pJonyckaeTcsa. Ha wvHoukatope oTobpaxaertcs

coobuyerme [Pc-sTave].
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Mpyv HOpManbHOM MOAKMIYEHUM MpOrpamMma MHUUManusnpyet
ceaHC paboTbl W MNepexoaMT B OCHOBHOW pexuMm. B cnyyae
HeMnpaBUIbHOrO MOAKMIYEHUs] NPOrpaMMaTopa, €ro HeucrnpaBHOCTH,
HeucnpaBHOCTM Onoka nuTaHus, WHTepdericHoro kabena  unu
nocneposatensHoro nopta K, OkHO WHWUManusaumMmu c 3kpaHa He
npornajaet, a TMOBTOPHbIE MOMbITKA YCTAHOBMEHUS CBSI3U C
nporpaMmMaTtopom npeanpuHumatrotcs 1 pa3 B cekyHay. Ecnn
nporpaMMaTop He MOAKIOYEH, TO Mocne 3arnycka NporpaMMbl MOXHO
nponycTuTb MHUUManu3auuo (Ignore) u nomnyyYnTs BO3MOXHOCTbL 06pa-
6aTbiBaTb MHpOpMaLMIO B ¢harnax Ha aucke.

Ha akpaHe pacnonoXeHo ABa OKHa W B HWKHEW CTpoke —
byHKLUMOHanbHOoe MeHo. CreBa pacronioXeHO OKHO Ans BbiGopa
annoB npuv MPOCMOTPe, KOHTPONe, PpeAaKkTUpPOBaHWWM W  3anucu
nHdpopmauum B MN3Y. CnpaBa pacnonoXeHo OkHO ANs Bbibopa cepun m
Tuna M3Y, onpenenerus rpaHuy pabodent obnactu. bonee nogpobHas
MHGopMauust o paboTte nporpammbl cogepxutcsa B darine mp13m.doc
M cnpaBoyHOM cucteme Help. Bbi3oB cnpaBku TpaguLMOHHO
OCYLLECTBNSIETCA HaxxaTMeMm knasuwm F1.

[na paboTbl B aBTOHOMHOM pexwuMe, K pasbemy, pacrno-
NOXEHHOMY Ha mMporpammaTtope, He [AOMKHO ObiTb MOAKMOYEHO
HuKakoro kabensi. MpocTo BKMHUUTE UCTOYHUK MUTaHUSI.

4.2. Bbl6op TMna u yctaHoBka MN3Y B nporpammarop.

YcTaHoBKa nepeknovaTtenen TMna " HanpshxeHns
NporpaMMMpPOBaHNS OCYLLLECTBIISETCA OAMHAKOBO, Kak npu paboTe B
aBTOHOMHOM pexume, Tak 1 nog ynpaenexuem [K, B cooTBeTCTBUM C
yKkasaHusiMu Tabnuubl 2, Onsi KOHKPETHOW MuKpocxembl. Hymepauus
KHOMOK MepekrntoyaTenen ocyLlecTBnsieTcsa cnesa Hanpaso, cumeon "—"
COOTBETCTBYET MONOXEHWNIO, MPU KOTOPOM HW OAHA W3 KHOMOK He

HaxaTa, cumBon "+" — ogHOBpEeMEH- Ta6nuua 1
HOMY Haxatuio AByx kHonok, "X" | Kuonka 1 | Knonka 2 | Upp, B
O3HavaerT, yTo NnonoXxeHwue oTxarta omkaTa 12,5
nepeknio4varens He nmeet Ha)kaTa omKara 19
3HayeHus. [losicHeHuss Kk BbIGOPY | orxaTa HaxaTa 21
BEJIMYMHBI HaMPSKEHUSI NMporpaMMu- | paxara HaxaTa 25

poBaHus codepxatcsi B Tabnuue 1.

MepBoOHAYanbHO WHAWMLMPYEMOE COOBLLEHNE cBupe-
TenbCTBYeT O HopmanbHon pabote npubopa. [Ons Bbibopa
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aBTOHOMHOIMO pexuma Haxmute knasuwy "SELECT". Haxatve
knasuwn "ENTER" nocne nogauv nutaHus nepeBoaMT nporpammarop
B pexum paboTbl noa ynpaeneHuem komnbiotepa. Kpome Toro, BXxoA B
3TOT PEXVM NMPOUCXOANT aBTOMATUYECKN, NpU OBHapyXeHun curHana B
uHTEpdericHoM kabene.

YcTaHOBKY MMKpPOCXeMbl B NaHenb nporpammaropa unu
nepexoAHWKa cnegyeTt OoCyleCcTBNATL nocrne BbiGopa ee TMna B
MEHI0 Ha MHAMKatope MporpamMmartopa WMNM  3KpaHe
KomnbioTepa. B 3TOM cocTofiHMM Ha KOHTakTax naHenewn
obecrneunBaeTcd KOMOMHaUMA curHanoBs, Heobxoaumas AnA
6e3onacHOW YycCTaHOBKM (UM wu3bATUA) Mukpocxem [M3Y
BblOpaHHoro Tuna. B pgpyroe Bpems 3TM AOelcTBUS MoryT
npuBecTM K UcKaxeHuto uHdopmaumm B M3Y, a uHorga m kK
HeobpaTUMOMY OTKa3y MUKPOCXEMbI.

B aBTOHOMHOM pexume ynpasneHve paboTon nporpammaropa
ocyuwiecTBnsieTca AByms knasuwamu: "SELECT" (nesasi) n "ENTER"
(npaBas). KnaBuwa "SELECT" ucnonb3yeTcs Ans Bbibopa MyHKTa
MeHio TunoB unn komang, "ENTER" — gna Beoga. CTpykTypa MeH:o
TUNOB nNoApobHO nokasaHa B Tabnuue 2. AHamoruyHass CTpyKTypa
1CNonb3yeTcs 1 B MEHIO YNPaBMsAioLLen NporpaMmbl KOMMbOTEPa, XOTA
Ha3BaHWsl OTAEenNbHbIX MYHKTOB MOryT oTnuyatecs (bbiTb Gonee
noapo6HbIMKU, BCEACTBUE OTCYTCTBUS OrpaHWYEHWin, HaknagbiBaeMblxX
pa3psAHOCTLIO MHAMKATOPA).

MporpammaTtop MIM-13M ocHalleH dyHKUMel aBTOMAaTUYECKOro
pacno3HaBaHusi Mukpocxem Flash-namatu. [Ona ucnonb3oBaHUst 3Ton
dyHKUMM Heobxogumo BbibpaTb B MeHlo Tun "FLASH/Auto", 3atem
BOcronb3oBaTbcs komaHgon "ldentify". OnucaHne aTon KomaHAapl
npyvBeaeHO HUXe.
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Ta6nuua 2
[MyHKTbI MEHIO Mukpocxembl KH.| Upp | Ne
27(C)16 2716, 27C16, 573P®2, 573P®5 12125 1
27(C)32 2732, 27C32 2 125021125 2
27(C)64 2764, 27C64, 573Pd4, 573P06 3 [12.5/21 3
% 27(C)128 27128, 27C128 3 [12.5/21 4
E 27(C)256 27256, 27C256, 27E257, 27SF256, 573Po7/Po8 | 4 [12.5/21] 5
w [27(C)512 27512, 27C512, 27E512, 27SF512 5 [12.5/21] 6
6 27(C)010 [27C010, 27C1001, 27E010, 27SF010 6 | 125 [ 7
27(C)020 [27C020, 27C2001, 27E020, 27SF020 6 | 125 [ 8
27(C)040 [27C040, 27C4001, 27E040 711259
27(C)080 [27C080, 27C8001 8 | 125 [ 10
28C04 IMicrochip 28C04 1+2 x | 1
Wirochpp 28CTEA, ATZ8CTOTTGE, STMZBCTOA, (142 x| 12
28C160ld Eﬂﬁfﬁ; 28CT7A, AT28CT7/7E, STM2BCITA, | 3 x 113
CAT28C17A
ST M28C16/16B
g 28C16new ST M28C17/17B 1§2 i 12
3 Pocoa e
W 28C64new ICAT28C64B/65B, X28C64/HCE4 3 x |7
28C256 AT 28CIHC2S0/256E 256F , CAT28C 2501257, 34| x |18
28C512 [x28HC512/513 51 x |19
28C010 IAT28C010/010E, ST M28010, X28C010 6 x |20
28C040 IAT28C040, XM28C040 5+6| x 21
Auto 125
. BOFZS6 e s 5[ |2
T e R
| R e | oo
] 28F020 57 MaBF201. TMS26F020. CATsr020 611252
& 28F256A lAm28F256A 6 | 125 |26
z % 28F512A lAm28F512A 6 | 125 | 27
(:5 L [28F010A lAm28F010A 6 | 125 | 28
< | N [28F020A lAm28F020A 6 | 125 [ 29
o > [28F001BX 128F001BX-B/BX-T, CAT28F001BX-B/BX-T 6+7| 12.5 | 30
2 >8F002BX [25F002BX BTBXCT. € CAunggz% CB/BX-T, 6 | 125 | 31
= 128F 200BX-B/BX-T, TMS28F200AXB/AXT
S DBFO0ABX |ZrinoxemcT WRHUAGAT | 6 | 125 | %2
2)%%(': 28SF040 ISST285F040/040A 5+6| 12.5 | 33
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[TyHKTbI MEHIO Mukpocxembl KH.| Upp | Ne
29F512 ST M29F5128 6 [ 125 | 34
29F010 [Am29F010, ST M29F010B, TMS29F010 6 | 125 | 35
[Am29F040, MX29F040, ST M29F040/0408,
29F040 Trr\?sngmo, MBM29F040A, W29D040C, BM29F040 5+6| 125 | 36
29F080 [Am29F080,MX29F080,ST M29F080A,MBM29F080 | x | 12.5 | 37
20F001 [MX29F001B/001T 6 | 125 | 38
Ang;glz)ZB/T/NBINT MX29F002B/T/NB/NT, 6 125 | 39
2 29F002 ST M29F002B/T/NT/BB/BT/BNT,
& [TMS29F002B/T/RB/RT, MBM29F002B/T/SB/ST
& [29F004 [Am29F004B/T, MX29F004B/T 5+6| 12.5 | 40
N [29F008 [Am29F008BB/BT,ST M29F008AB/AT, TMS29F008B/T x | 12.5 | 41
29F100 MX29F100B/T, ST M29F 100B/T/BB/BT X | 125 | 42
JAm29F200BB/BT, MX29F200B/T,
29F200 IST M29F200B/T/BB/BT, MBM29F200BC/TC x | 125 |43
[Am29F400BB/BT, MX29F400B/T,
29F400 SF'PM29F4008/T/BB/BT TMS29F400B/T, x | 125 |44
MBM29F400BC/TC, BM29F4008/T
[Am29F800BB/BT,MX29F800B/T, ST M29F 800AB/AT]
29F800 ITMS20F B00B/T MBM29F800BA/TAMSM29KB/KTE0] X 125 ] 45
g 29C51000 29C51000B/T 6 | 12.5 | 46
| & [29C51001 29C51001B/T 6 [ 125 | 47
2| @ 29C51002 29C51002B/T 6 [ 125 | 48
I | Q [29C51004 29C51004B/T 5+6] 12.5 | 49
2 & [29C51400 29C51400B/T x | 12.5 [ 50
IAT29C256 4+5| 12.5 | 51
=
8: 29C256 IAT29C257 6 12.5 | 52
1o} S 29C512 AT29C512 6 | 125 | 53
= 20C010 [AT29C010A, SST29C010/011, W29C010/011 6 | 125 | 54
=| § [AT29C020 |AT2sc020 6 [ 125 [ 55
g:) N W29C020 29C020/020C 6 [ 12.5 | 56
2 SS29C020  [5ST29C020 6 [ 12,5 | 57
3 20C040 [AT29C040A 5+6| 12.5 | 58
L = [29EE512 ISST29EE512, W29EE512 6 | 125 [ 59
>
L I?29EEO10 ISST29EE010/011, W29EE010/011/012 6 | 12.5 | 60
= [29EE020 ISST29EE020, W29EE020 6 | 125 | 61
2 39SF512 ISST39SF512 6 | 125 | 62
@ 39SF010 ISST394F010 6 | 125 [ 63
g 39SF020 ISST394F020 6 | 125 | 64
o |39SF040 [SST394F040 5+6| 12.5 | 65
49F512 ATA9F512 6 [ 125 | 66
49F010 [AT49F010 6 | 125 | 67
49F020 AT49F020 6 [ 125 [ 68
49F040 [AT49F040 5+6| 12.5 | 69
2 4OF080 [AT49F080 x | 12.5 | 70
% 49F001 [AT49F001/001N/001T/00TNT 6 | 125 [ 71
[AT49F 002/002N/002T/002NT,
< 49F002 49F002/002B/002U/002N 6125|712
4OF004 [AT49F004/004T 5+6| 12.5 | 73
49F008 [AT49F008, AT49F008A/008AT x | 125 | 74
49F8011 [AT49F8011/8011T X | 125 | 75
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MMyHKTbI MEHIO Mukpocxembl KH.| Upp | Ne
17C65 AT17C65 — T x 176
17C65A [AT17C65A T x 177
17C128 aT17C128 —T x |78
17C128A AT17C128A “1T x |79
S 17C256 AT17C256 ~ T x 80
O [17C256A [AT17C256A ~T x |81
= [7C5712 [AT17C512 T x &
17C512A AT17C512A “1T x |83
17C010 aT17C010 ~ T x |84
17C010A [AT17C010A “T x |8
24C01 [24C01, 24LC01, 24AA01, 85C72 “ 1 x |86
24C02 [4C02, 24LC02, 24AA02, 85C82 - x | 87
24C04 [24C04, 24L.C04, 24AA04, 85C92 “ 1T x |88
24C08 [24C08, 24L.C08, 24AA08 T x |89
24C16 RICTRTeaTITa, ZALCTOIT6AT T4, T % 90
o § 24C32 [p4C32/LC321AA32 —T x o1
S| ¥ [24C64 [24C64/LCo4/ARG4 T x 92
% N 24C65 Microchip 24C65/LC65/AA65 - X 93
z 24C128 [pac128/LC128/AA128 1 x |9
s 24C256 [p4C256/LC256/AA256 1 x |9
o 24C512 [24C512/LC512/AAB12 ~T x |9
x 25(C)010 25010, 25C010 T x 97
] 25(C)020 [25020, 25C020 ~T x |98
w 25(C)040 [25040, 25C040/LC040/AA040 “ x |9
«» 25(C)080 [25080, 25C080/LC080/AA080 — X |100
g 25(C)160 25160, 25C160/LC160/AA160 — x  |101
8 25(C)320 [25320, 25C320/LC320/AA320 — 1 x |102
N 25(C)640 [25640, 25C640/LC640/AAB40 ~ 1 x |103
25(C)128 25128, 25C128/LC128/AA128 — x 104
25(C)256 [25256, 25C256/LC256/AA256 — | x |105
25(C)512 [p5512, 25C512 ~ 1T x [106
¥ [B9C11 5911, 59C11 —1T x [107
O [69C22 5oc22 — T x 108
B [B9CT3 59CT3 —— 09
84041 84041 — T x 110
?2 84161 84161 T x 111
& (84641 [x84641 ~T x 112
o [84129 [x84129 ~T x 113
84256 84256 T x 114
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MMyHKTbI MEHI0 Mukpocxembl KH.| Upp | Ne
9010 BRo010 —T x 1115
3 9020 [BR9020 ~T x 116
S [9040 [BR9040 T x 117
§ © 19080 [BRo080 —T 118
I 9016 BR9016 —T x 119
$ 93C06 l93C06/LC06 —T x 120
5 93C46 lo3C46/LC46IAR4E T x 121
= 93CS46 lp3cs46/LCS46 — 1 x 122
< S 93C56 [93C56/LC56/AAS6 ~T x 123
E| & [P3CS56 lo3CS56/LCS56 T x 124
=| § [93C66 l03C66/LC66/AAGE ~T x 125
Q 93CS66 lo3Cs66 ~T x 126
E 93C76 93C76/LCT6IAATE T x 127
| 93C86 [03C86/LC36/AAB6 - | x [128
5 =% 80011 [M6M80011 —T x 129
© o 80021 [M6M80021, 5-29255A T x [130
=3 [g0041 [MeM80041, 5-29355A 1 x |131
NVM3060 NVM3060 1T x 32
X (80/8748 8048, 8748, 8041, 8741 — [ 21/25 [133
Z); 28/5 80749 [Bo49, 8749, 8042, 8742 1 21 [13a
= 8050 - | 21 |135
80/8751 lBos1, 8751 — T 217 136
X [80/87CH1 5051, 87C51 —125 Tia7
© [80/87C52 [B0C52, 87C52, 80C51FA,87C51FA,Am8753 — [ 125 [138
S 180/87C54 [BoCs54, 87C54, 80C51FB, 87C51FB ~ 125 |139
80/87C58 80C58, 87C58, 80C51FC, 87C51FC — [ 125 [140
° 89C51 [AT89C51, ATBILVS1, AT87F51, AT87LV51 — 125 [141
] 89C52 [AT89C52, ATBILV52, ATS7F52, AT87LV52 - [ 125 [142
& 89C55 |AT89CS5, AT8ILVS5 “ 125 143
z § 89C55WD |AT89C55WD, AT87F55, AT87F55WD, AT87LV55| — | 12.5 144
©° B 89C51RC [AT8aC51RC, AT87F51RC — | 125 [145
< E 89C1051 [aT89C1051, AT89C1051U — [ 125 [146
S 89C2051 lAT89C2051 — [ 125 147
(})_ < 89C4051 laT8ac4051 — [ 125 [148
8958252 [AT89s8252, AT89LS8252 — | 125 [149
89S53 IAT89S53, AT89LS53 - | 12,5 [150
78E/LE51 78E51, W7BLE51 [ 125 [151
¥ [/8E/LES2 78E52, W78LE52, W78LES12 ~ 125 |152
& [[BE/LES 78E54, WTBLES4 — 1125 [153
~ [7/8EbG8 78E58 —_ 125 [154
< [78LE58 76LE58 T T155
78E/LE516 78E516, W7BLE516 1T x [156
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HKTbl MEHIO Mukpocxembl KH.| Upp | Ne
12C508 PIC12C508, PIC12C518 - | 125 |157
12C509 PIC12C509, PIC12C519 - | 12.5 |158
12C671/3 PIC12C671, PIC12C673 — | 12.5 [159
2C672/4 PIC12C672, PIC12C674 - | 12,5 [160
00 [PIC14000 - | 125 [161
6C54/55 [PIC16C54, PIC16C55 - | 125 [162
6C56 PIC16C56 - | 125 [163
6C57/58 [PIC16C57, PIC16C58 - | 125 [164
6C554 [pic16C554 — [ 125 |165
16C55x 6C556 |PIC16C556 - | 12,5 [166
6C558 [PIC16C558 — | 12.5 [167
20/710 [pic16C620, PIC16C710 — [ 125 [168
61/621 |Pic16C61, PIC16C621 - | 125 [169
IS 1/711 PIC16C71, PIC16C711 — [ 125 [170
= [PIC16C62, PIC16C64, PIC16C72 - [ 125 [171
o [16C6x/7x PIC16C622 - 25 |172
— [PIC16C63, PIC16C65 - | 125 [173
Q [PIC16C73, PIC16C74 - | 125 [174
I PIC16C66, PIC16C67 — [ 125 |175
¢ piCior627 — [ 125 [176
[ PIC16F628 - [ 125 [177
8: 16F6x/7x [PIC16F73, PIC16F74 - | 125 [178
3 [PIC16F76, PIC16F77 - [ 125 [179
= [PIC16C83, PICT6CR83, PIC16F83 - [ 12.5 [180
= [PIC16C84, PIC16CR84, PIC16F84 - | 125 |181
g 16C/F8xx PIC16F870, PIC16F871, PIC16F872 — [ 125 [182
c PIC16F873, PIC16F874 - | 125 [183
8 [PIC16F876, PIC16F877 — | 125 [184
g 16C923/4 [PIC16C923, PIC16C924 — | 125 [185
00S1200 [AT90S1200 - | 125 [186
00S2313 [AT90S2313 - | 125 [187
00S4414 [AT90S4414 - | 125 [188
00S4434 [AT90S4434 — [ 125 [189
90S8515 [AT90S8515 — [ 125 [190
9058535 [AT9058535 — [12.5 [191
00S2333 [AT90S2333 - | 125 [192
« 190S4433 [AT90S4433 — [12.5 [193
> [90S232 [AT90S2323 - | 125 [194
< [90S2343 [AT90S2343 — [ 12.5 [195
nv10/1 [ATTiny10, ATTiny11 - 2.5 |196
nv12/5 ATTiny12, ATTiny15 - 25 |197
nv22 ATTiny22 — [12.5 [198
nv28 [ATTiny28 — [ 125 [199
eqaal03 IATMega103 — | 12.5 |200
Meaa161 [ATMega161 — | 12,5 [201
eqal63 ATMega163 - | 12,5 1202
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[MyHKTbI MEHIO Mukpocxembl KH.| Upp | Ne

6216 14316, 5816, 6116, 6216, K537PY8/9/10/25 142 x 203

= 6264 4364, 5864, 6164, 6264, K537TPY17 2+3| x |204

é 62256 43256, 58256, 61256, 62256 3+4| x |205

o 621000 43100, 511000, 581000, 62000, 621024, 628128 |3+4| x |206

624000 43400, 584000, 624000, 628512 B+ x [207
Mpymeyanus:

v BOMbLUMHCTBO MMUKPOCXeM coaepxaT B CBOeM 0603HaueHWn OGykBeHHble npeduKehl,

onpep,enﬂmmme hUpMy-U3roToBUTENS:
Am Advanced Micro Devices (AMD)
- AT Atmel
- BM Bright Micro
- CAT Catalyst
- i Intel
- MBM Fujitsu
- MX Macronix
- M5M Mitsubishi
- PIC Microchip (ans PIC-koHTponnepos)
- SST Silicon Storage Technology (SST)
- T™MS Texas Instruments
- \ Mosel Vitelic
- w Winbond

v [Ans MWKpOCXeM, B Ha3BaHMAX KOTOPbIX MOAOOHbIE MpeduKChbl OTCYTCTBYIOT WM MOTYT
6bITb MCTONKOBaHbI HEOJHO3HAYHO, B AAHHOI Tabnuue NpUBOAUTCS HasBaHWEe (UPMbI
(HabpaHo Kypcusom).

v TonHoe oTcyTCTBME B AaHHON Tabnuue ykasaHuii Ha hUpMy-NPOU3BOANTENS O3HaYaeT,
4YTO [aHHasi MUKPOCXeMa BbIMyCcKaeTCA LUMPOKMUM  KpyroMm upM, B PasnnyHbIX
MoaudmKaLmsx, 60MNbLIMHCTBO U3 KOTOPbIX NoaAepXvuBaeTca nporpammaTtopom MI-13M.

v HekoTopble MUKPOCXeMbl M X MoaudMKaLuu BCTpevaloTcsi kpaiiHe pefko u paGoTta ¢
HUMWU He npoBepsnack npu pa3paboTke nporpammaropa. [loaToMmy, ynoMuHaHWe
Ha3BaHWs MUKPOCXeMbl B TabnuLie He rapaHTUPyeT ee NOSHON NOAAEePXKKN.

v' TN3Y 1 MUKPOKOHTPONNEpLI, pa3MeLleHHbleE B OAHOM M TOM e siveiike Tabnuubl He Bcerga

ABNATCA NOMHLIMU beHKLU/IOHaJ'IbeIMVI aHanoramu, HeCMOTpA Ha WAEHTUYHOCTb pasOTbI
C HMW NPOrpaMmaTopoM.
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5. Mopsigok paboTbl B aBTOHOMHOM peXxume.

5.1. O6wme ykazaHus.

Mocne BbIGOpa TMNa MUKPOCXeMbl AnA paboTel B MEHIO, Mporpam-
MaTop nepengeTr B peXuM OXuaaHus komaHa. Ha wuHgukatope
BbICBETUTCS NpurnaileHme [Command>].

BbiGop Hy>xHOWM KOMaHAbl ocylecTBnsieTcs knasuwein "SELECT",
a BBog — knasuwen "ENTER", Bo3BpaT K BblIOOpy HOBOro Tuna —
OOHOBPEMEHHBLIM HaxaTnem obenx KnasuLu.

Hanbonee 4acto wucnonb3yemble KOMaHAbl NporpamMMaropa
BBOASATCSA HEMOCPEACTBEHHO M3 pEXMMA OXUAAHUS KOMaHAb! |Command> .
Ons goctyna K octanbHbIM crefyeT BbINOMHWUTL KOMaHay
(More commands — eLLe kKomaHAbl).

Mepea HavanoMm BbINOMHEHWS KOMaHA 3anucu U CTUpaHus,
usMeHsiolWmx cogepxumoe M3Y, owWMBOYHbIA BBOA KOTOPbIX MOXET
NMPUBECTM K MOTEPE LEHHOW WH(OpMauuu, nporpammaTtop Tpebyet
noaTBepXAeHus. Ha nHamkatope npu 9TOM MOSBNSETCA cooblieHune
[startz_] [ns Hauana BbiNOnHEHWs KOMaHAbI HEOGXOAUMO HaxXaTb
knasuwy "ENTER", ansa oTkasa — knasuwy "SELECT".

B npouecce BbiNONHeHUss  GonblIMHCTBA — onepauuii  Ha
uHOvMKaTope  BbICBEYMBaeTCs nepBasi  OykBa  MHEMOHWYECKOro
0603Ha4YeHns KoMaHabl 1 CTeneHb ee BbIMOMHEHWs B npoleHTax. Ans
HEeKOTOpbIX KOMaHA, B T.4. TeX, CTeneHb BbIMOMHEHUS KOTOPbIX
onpefenUTb  HEBO3MOXHO, OToBpaxaeTcsi cooblieHne
("Kagute"). WUcknioyeHve COCTaBNSAT KOMaHAbl, BbINOMHAEMblE
MFHOBEHHO WNW WCMOSMb3ylOLMe WHAMKATOP [Ans BbiBOAA APYron
MHGOpMaLun.

Mo 3aBeplleHuWn onepauuu nporpaMmaTop BO3BpallaeTcs B
PEXMM OXUAaHNS komar [Command>].

Mporpammatop MIM-13M umeeT BCTpoeHHbI Bydep — SHeproHe-
3aBUCMMYIO NamMATb A5 BPEMEHHOro XpaHeHus AaHHbIX. VHdopmaums
n3 mukpocxembl M3Y MoxeT GbiTb cunTaHa B Gydpep ANnst CpaBHEHUS C
apyron MN3Y wvnum gna nepesanucy (konupoBaHws). [pu BbIKOYEHUN
nuTaHna unHdgopmaumsa B Gydepe He mameHsetcs. Pasmep Gydepa
cocTaensieT 4 Méut (512 Kbaiit). MosTomMy konupoBaHUe U CpaBHEHWE
Mukpocxem 27C080 (EPROM 8 M6uT) crnegyeT oOcywlecTBRsiTb MO



Mr1-13M ROMSERVICE -33-

yacTtsam, B ABa npuema. Hanpotme, npu pabote c [N3Y MeHbLlero
obbema, Bydep MOXET XpaHWUTb AaHHblE, CYUTaHHbIE U3 HECKONbKMX
MUKpocxeM (o 63-x).

MHorme MuWKpocxembl, MOMMMO OCHOBHOrO obbema namsaTy,
coaepXaT OZHY MMM HECKOMbKO [OMONHUTENbHBIX SYEEK — PerucTpbl
3awumThl, cTatyca u koHdurypauum u ap. Cnegyet umeTb BBUAY, YTO
npu KOMUPOBaHUN COAEPXUMOro 3TMX $4YeeK, OHO CYWTbIBAaeTCs B
onepaTVBHYI NaMaATb nNporpammaTtopa, a He B Oydep, U He
COXpaHsSeTCsl NPY BbIKMIOYEHUN NUTaHUs (3a uckntodeHnem ID-kogoB n
cnoBa koHdurypaumn PIC-koHTponnepos).

OpHoBpeMmeHHoe HaxaTue knasuw "SELECT" u "ENTER" B
pexuMe OXuaaHusi KOMaH4 MNepeBOAUT MporpaMmmaTop B WMCXOOHOE
COCTOSIHME U MOXET MCMOoNb30BaTbCA AN HOBOro 3agaHus tuna M3Y (B
TOM Yucne Npu HenpaBuIlbHOM BBOAE).

5.2. OnucaHmne KoMaHa.

5.2.1 — Wiite ROM.

Ota komaHgoa obecneuuBaeT 3anucb (MporpammmupoBaHue,
NPOLUMBKY) B MUKpOCXemy MHdopmauum us 6ydepa. CkopocTb 3anucu
onpenensieTcs 06beMOM MHOpMaLUKM, TUMIOM U KaYeCTBOM MPOLUU-
BaeMOW MUKpocxembl. B criyyae HEBO3MOXHOCTU NMporpaMMUMpOBaHUS
BCcneacTBue HeucnpasHocT [13Y wnm  HenpaBunbHbIX OEWACTBUIA
nonb3oBaTens, BbINOMHEHNE KOMaHAbl MpekpallaeTcs C Bblaavew
coobLueHuns (Aborted|.

Mpu pabotre ¢ PAGED FLASH & EEPROM, 3anucb ocy-
wectngetcs B pexume SDP, dyHkuusi SDP ocTaetcs BKoYeHHOMN.

Mpy HopmanbHOM XoAe 3anmMcy Mpouecc MoXeT ObiTb NpepBaH
ofHOBpeMeHHbIM HaxaTneM knasuw "SELECT" n "ENTER".

5.2.2. — Check sum of ROM.

OTa KOMaHAa nNpegHasHaveHa Ans NoAcveTa KOHTPOMbHON CyMMbI
uHdopmaumm B T3Y. Bpems BbluMMCREHUS 3aBUCUMT OT obObema
UHbopMaLMK 1 TMNa MUKPOCXEMBI.

Mo OKOHYaHWM BBIYUCMEHNA HA WHAMKATOP BbIBOAUTCH 3HAYeHWe
KOHTpOnbHOV cyMMbl. HaxaTune nobon knaBuwwm obecneymBaeT BbIXoa

o peom [comans]
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Bydep nporpammaTopa npu BbIHUCNEHNSAX HE UCNONL3YETCH, ero
codepXuMoe He u3MeHsieTcs. Takum obpa3om, BO3MOXeH noacyeT
KOHTponbHoW cymmbl M3Y nboro pasmepa, B T.4. MpeBbILIAILLUX
pa3mep bydepa.

MoxHo wucnonb3oBaTb 3Ty KOMaHgy W ANs  OrnepaTMBHOMO
kKoHTpons unctoTbl M3Y. KoHTpombHble CyMMbl "4MCTbIX" MUKPOCXEM
npvBeeHsbl B MNpunoxeHun 1.

5.2.3. — Check sum of buffer.

KomaHga wcnonb3yetcss Ans nofcyeta KOHTPOSbHOW CyMMbl
uHopmaummn B Gydepe nporpammaTopa U MOXET NPUMEHSTbCS AN
npoBepkn npasBunbHOcTN YTeHns M3Y B Oydep. BbiBoa nHbopmalmm
aHanorMyeH npeaplayLlen komaHge.

5.24. — Read ROM to buffer.

BbinonHeHve aToli koMmaHabl obecnevmBaeT YTeHne nHgpopmMaumu
u3 N3Y B Bycep nporpammaTtopa Arisi NOcneayoLLen 3anucu B Apyryto
M3Y, a Takke MOXeT ncnonb3oBaTbCs Npy cpaBHeHun AByx M3Y mexay
cobori.

5.2.5. — Erase chip.

KomaHga obGecneunBaeT cTMpaHWe SMEKTPUYECKU CTUPaAEMbIX
MUKPOCXeM. [N HEKOTOPbIX MUKPOCXEM BbIMOSHAETCA MIHOBEHHO. [Ans
Opyrux — MpoLecC AnUTCS HECKOMbKO cekyHa. B aTom cnyvae, Ha
MHOMKaTOP BbIBOANTCS [Wait... .

Mpu pabote ¢ mukpocxemamum FLASH-namatu nepsoro
MOKOMNEHNs, CTMpaHWe KOTOPbIX BLINOMHSETCA B ABa 3Tana, Ha
nHaukaTop BeiBoauTCA Byksa "P" npu npegnporpammunpoBanum unu "E"
npu CTUpaHUM W [OCTUPaHWMKU, W TMPOLEHT BbLINOMHEHWUS 3Tana.
BHumaHue! [nsa npaBunbHoro ctupaHus Takmx FLASH, mukpocxema
[oJkHa ObiTb BbibpaHa LienmKkom.

KomaHpa cTvpaHus He BNUSIET Ha COCTOSIHUE KOH(PUIYpaLIMOHHBIX
outoB  AVR-kOHTponnepoB ¥ OuTa  paspelleHnss  pexuma
nocnefoBaTenbHOro nporpaMMMpoBaHus MWKPOKOHTPOINepoB
AT8ISxxxXX.

Ons PIC-koHTponnepoB cemeictea PIC16C/F8x BbinonHeHne
KOMaHAbl UMeeT CMbICI TOMbKO ANS 3alUMLLEHHON MUKPOCXEMbI. Y He
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3awmueHHoro PICa ctapas uHdopmauusi cTMpaeTcs aBTOMaTU4eCKu
npu 3annucu HOBOW.

B cny4yae HEBO3MOXHOCTW CTUpaHWS BCIeACTBME HEMCNPABHOCTU
M3Y wnn HenpaBWnbHbIX [OENCTBUIA NOMb3oBaTENs, BbINONIHEHNE
KOMaHZbI NPeKpaLLaeTes C Bblaaveil coobLueHns [Aborted |.

5.2.6. — More commands.

Bce  BbleonucaHHble  KOMaHAbl ~ OTHOCHATCS K 4acTo
ucnornb3yembiM 1 BbibupatoTces knasuweii "SELECT" HenocpeacTBeHHO
U3 pexvMa oXxuaaHusi komaHg |command>|. [ns gocTyna k ocTanbHbIM,
UCMornb3yeMbIM pexe, CIyXWUT KOMaHaa |[Morecmnd|.

5.2.7. — Compare buffer with ROM.

KomaHnga NPOM3BOANT  CPaBHEHUE  COAEPKUMOro
bydepa c copgepxumbim [3Y. B crydyae nonHoro coBnageHus
MH(OPMALIM MPOVCXOAUT BO3BPAT B pexim [Command>]. B npoTusHom
cnyyae, Ha uHAukaTop OyayT BbiBedeHbl 3HAYEHWS HECOBMAaBLUMX
OaHHbIXx 13 Oycdpepa wu TM3Y, wu pesynbtar onepauyuu
"nckiovatowee UMN"  Hap  Hummu  (Hanpumep:  [FFiF3iod]).  [ns
NpoaoIMKEHUs1 CpaBHeHUs cnedyeT HaxaTb knasuwy "ENTER". Ons
npocMoTpa agpeca sveriknm wucnonbdyetrca knasuwa "SELECT"
(BbiBOAUTCS "Adr" M MSITU3HAYHbIA  16-pUdHLIA - aapec:  [Adrooooo].
[oCpoyHbIi  BbIXO4 B PEXUM ocyllecTBnsieTcss  npu
OJHOBPEMEHHOM HaXaTuW ABYX KMaBuLL.

5.2.8. — View ROM.

OTa KomMaHga npefgHasHadeHa Ansi npocMoTpa uHdopmauumn mns
M3Y. [daHHble oTOOpaxalTcss B OOHOM M3 [BYX PEXUMOB,
nepeknovaembix knasuwent "SELECT". B nepBom pexume BbIBOASTCSA
AaHHble B 16-pU4HOI, AECATUYHON 1 dopme (Hanpumep: [41i_6514)), BO
BTOPOM — 8APEC 1 AaHHble B 16-puioii dpopme ([003E8i41]). ASCII Kozl
6onblue 127 3ameHsaoTca cumBoriom " . [Ins nepexoaa k criegytoliemy
agpecy wucnonb3dyetcs knaBuwa "ENTER". YgepxaHue knaBuwm
"ENTER" B HaxaTom cocTosiHuM 6Gonee 0.5 c¢ npuBogut K
aBTOMaTWU4ECKON CMeHe [aHHbIX Ha WHAKMKaTOpe C YacToToi okomno 50
Gait B cekyHay. OOHOBpPEMEHHOE HaxaTue [OBYX KraBuw

06ecneunBaeT BbIXO/, B PeXUM [Command>].
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5.2.9. |B1 ankTst| — Blank test.

KomaHga npepHasHaveHa anst npoepku yYnctoTel M3Y. dopmat
BbIBO/JA W YMPABIEHUS aHANOMM4HbI komakae [Compare |, Ho cpaBHeHue
M3Y npoussoauTtcs He ¢ BycepoM, a ¢ 16-pudHbIM kogom FF.

5.2.10. — Erase block.

CtupaHue 6noka Ans MUKpocxeM, Aonyckakowuyx nobrnovyHoe
ctupaHue. OpHokpaTHoe BbINonHeHwe komaHabl Erase  block
obecneuvBaeT cTupaHuMe ©Oroka, BHYTPUM KOTOPOro HaxoauTcs
HavarbHbI aapec Yacty MN3Y, BeIGpaHHoil koMaHaoM [set_part].

Mwukpocxembl FLASH moryT copgepxatb oT 4 go 1024 6nokos
pasnuyHoro pasMepa (CM. MPUIoXeHue 2).

Mpouecc aAnuTcs Heckonbko cekyHa. Ha wHaukatop BbiBOAUTCS
(kouTe). B cnyyae HEBO3MOXHOCTW CTUPaHWSi BCHEACTBUE
HeucnpaBHocTn [3Y wnu HenpaBurbHbIX OEWCTBUMA MNofb3oBaTens,
BbIMOJIHEHWE KOMaHAbl MpekpawjaeTcsd C Bblgayenn coobLueHns

[oaread |
5.2.11. — Unprotected write.

Ota komaHga BbikntovaeT dyHkumio SDP ans FLASH, B koTopbIx
TakoBasi UMeeTCsl, U MPOU3BOAMT 3annChb B 0ObIMHOM pexume. PyHKLMS
SDP ocTaeTcsi BbIKIMOYEHHOM.

B ocTanbHoM AeiCTBUE KOMaHb! aHANoriHO [writerom].

5.2.12. — Write lock bit 0.

Otn komaHga yctaHaenueaeT B "0" 6uT 0 B GaiiTe, cUMTaHHOM
KOMaHz oA u3 peructpa onuuit (Option Register) Mukpocxem
cepun W78E/LExxx. 310 HeobxoamMmo Ansi nocreayoLeii ycTaHOBKM
3alMTbI KOMaHOW [WriteCfg], T.k. MPsIMOE YTEHWE perucTpa Omnuuii ¢
3anucaHHbIM "0" B 6uTe 0 HEBO3MOXHO.

5.2.13. [Locksit1], [LockBit2], [LockBit3| — Write lock bit 1/2/3.

9T KoMaHapl obecneynBaroT 3anuck (yctaHoBky) 1, 2 n 3 6uTos
3alnTbl MHpopmaumn MukpokoHTponnepos MCS-51 n AVR-koHTpon-
nepoB. BbINOMHAIOTCH MTHOBEHHO.
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5.2.14. [Table32b}, [Table6ab| — Write 32/64 bytes into code table.

KomaHgpl cnyxat pana  3anucy  WwundpoBanbHOM — Tabnuubl
MuKpokoHTpornepos MCS-51 pasvepom 32 wn 64 6Gailta cooT-
BETCTBEHHO. BbinonHsioTca MrHoBeHHo. [laHHble Ansg  3anucu
cunTbIBalOTCA M3 Havana bydepa nporpammaropa.

5.2.15. — Read Protect Register.

KomaHza npousBoauT cuuTbiBaHWE afpeca M3 perucTpa 3aluThbl
SEEPROM 93CSxx, oTobpaxeHue ero Ha uHaukatope (B 16-pnyHom
BMOE) W 3anoMuHaHWe Ans  NOCreaytoler YCTaHOBKM  3alyuThl.
Haxatue no6oii KnaBuLmM NPUBOAWT K BO3BPATY B PeXmM [Command>].

5.2.16. — Write Protect Register (012 93CSxx).

KomaHga npousBOAMT 3anucb paHee CUYWTaHHOro agpeca B
perncTp 3awmTtel SEEPROM 93CSxx. BbinonHseTcs MrHOBEHHO.

5.2.17. — Clear Protect Register.

KomaHza ocyliecTBRsieT OYMCTKY perucrpa 3awuTbl U CHSTME
3aWmnTbl OT 3anucn co Bcel Mukpocxembl SEEPROM  93CSxx.
BbINOMHAETCS MTHOBEHHO.

5.2.18. — Lock Protect Register.

KomaHgoa npegHasHadeHa anss GrnokMpoBKM pernctpa  3awuTbl
SEEPROM 93CSxx oOT nocnegywlwmx u3meHeHui. BbinonHseTtcs
MrHOBEeHHO. [locne BbINOMHEHWs 3TOM KoMaHabl Mukpocxema [13Y
3almaeTcs HaBceraa, CHATb 3aluTy HEBO3MOXHO.

5.2.19. ~ Read configuration (13 SEEPROM).

YUTteHne coaepxuMmoro siueek KoHdurypauum, ero otobpaxeHve m
3anoMWHaHVe ANs nocnegylrollein 3anucu B APYryld MUKPOCXeMmy.
SAyelikn KOHUrypaLumm BKITIOYaloT:

- Ona SEEPROM 25(C)xxx — 8-pa3psgHblii peructp cratyca

(oTOBpakaeTcst B ABONYHOM BUAE);

- Ons SEEPROM 24C65 — HoMep nepBOro M3 3aliMLLEeHHbIX
6noKoB M WX KOMMYeCcTBO, HOMep 6roka C MOBbILLIEHHbIM
pecypcom (High Endurance Block) (oTobpaxaioTtcs B
AECATUYHOM BUAE B BbILLEYNOMSAHYTOM NOPSAKE);
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5.2.20. [Read cfg| - Read configuration (@12 MCS-51 u AVR)

YUrteHne cocTosHMS BuToB 3awuThl U KoHdurypaumm (Fuse & Lock
bits), oTobpaxkeHve WX Ha wHOMKATOpPE W 3anoMuHaHue Ans
nocregylowerr  3anucu B Opyrylo  Mukpocxemy.  WHaukaums
OCYyLLeCTBNSE€TCS B [ABOWYHOM BuAE B MOpsiAKe, MNpUBEAEHHOM B
Tabnuue MpunoxeHus 3.

5.2.21. — Read configuration (012 PIC-konmponnepos).

YUrteHne copepxunmoro sueek naeHtudmkauyum (ID-kogos) n cnosa
KOHurypauum PIC-koHTponnepoB, Mx OoToOpaXkeHWe U 3anoMuHaHue
ONns nocriegylowei  3anucu B Apyrylo  mukpocxemy.  ID-kogpl
oTobpaxatoTcs B 16-puyHOM BuAe, a CrioBO KOHdurypauum — B
OBOVMYHOM (8 MnagLmx 6uT).

5.2.22. — Read Lock Bits.

YUrteHne cocTosHMS BUTOB 3almuThl MUKpokoHTponnepa (Lock bits)
n nx oTobpaxeHue Ha MHaMKaTope (B ABOMYHOM BMAE CnpaBa Harneso —
But 1, but 2, but 3.

5.2.23. — Write Protect Register (0ns 24C65).

KomaHga ocyulectBnsieT 3anuck B peructp 3awmutel SEEPROM
24C65 3HayeHWii HOMepa NepBOro M3 3alimuiaeMblX OMOKOB U UX
KONMYECTBO, CUMTaHHbIE paHee KoMaHAoM |Read cfgl.

5.2.24. — White High Endurance Block.

KomaHga  ocyulecTBnseT  ycTaHOBKY Homepa 6noka ¢
noBbilweHHbIM pecypcom ans SEEPROM 24C65 B cooTBeTCcTBUM CO

3HaYeHneM, CYUTaHHbIM paHee koMaHaoM [Read Cfgl.
5.2.25. — Write Lock Bits.

KomaHga ocywectsnsieT 3anucb GUTOB  3aluTbl  MUKPO-
KoHTpornnepoB AT89Sxxxx n AVR-KOHTpPONNepoB B COOTBETCTBUMU CO
3HaYEHUAMM, CYATAHHbIMKM paHee koMaHOon [Read cfg| BbinonHsieTcs
MFHOBEHHO.
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5.2.26. |wr1' teFBs| — Wkite Fuse Bits.

KomaHpga ocyulectBnsieT 3anucb KOHUIypauMoHHbIX 6uTOB
AVR-KOHTpONMepoB 1 GuTa paspeLlleHust pexnma nocrenoBaTeribHOro
nporpaMMMpoBaHns MUKPOKOHTporniepa AT89SXXXX B COOTBETCTBUM CO
3HAYEHUSIMM, CUUTAHHBIMU paHee komaHzoil [Read cfg|. BbinonHsieTcst
MIHOBEHHO.

5.2.27. — White configuration @ns SEEPROM 25 (C)xxx).

KomaHga ocyulectBnsieT 3anucb B pernctp cratyca SEEPROM
25(C)xxx paHee CYMTaHHOro 3HayeHus. BbINoNHAETCS MrHOBEHHO.

5.2.28. — Write configuration (0na W78E/LExxx).

KomaHga ocywectensieTr 3anucb B peructpa onuui (Option
Register) uHopMaLMK, cuuTaHHO! KoMaHoii [Read cfg. Mockomnbky
cuYMTaHHOE 3Ha4YeHne He MoXeT copepxatb "0" B 6ute 0, Ansi 3anucu B
Hero "0" crieflyeT ucronk3oBatk komaHay [Locksito].

5.2.29. — Write configuration (0na PIC-xkonmponnepos).

KomaHpa ocywectBnsier 3anucb |ID-obnactm u KoHdwry-
paumoHHoro cnoBa PIC-koHTponnepa uwHdopmaumen, CUYMTaHHON

KoMaHAoM |Read cfg.
5.2.30. — Calibrate.

KomaHpa ocyulecTBnsieT cumTbiBaHue kanmbpoBoyHoro 6arTa u3
cnyxebHol ayenkn AVR-koHTponnepa. Ha uHgukatope B 16-pryHOM
BMae oOTobpaxaeTcsl cuyMTaHHOE 3HaveHue KkKanubpoBovHoro Gavita
(cnpaBa) M agpec AnNs ero pasMelleHusi B NamsiTu Mporpamm
MUKpOKOHTponnepa. NepBoHavyansHoe 3HayeHne agpeca pasHo 0000.
OH MOXeT OblTb M3MEHEH B MopsiaKe, aHanorMyHoM npuMeHsiemomy B
komarge [Editeuff]. Mpu nocneaytowem nporpammupoBaHn AVR-
KOHTpoOnnepa, AaHHble ANS 3anncuM B YKasaHHyl sYeiiky namsatu
nporpamMm  OygyT  aBTOMaTW4ecky MNOAMEHEHbl Ha  3HaveHue
Kanu6poBo4Horo GaiiTta.

5.2.31 — Read Reset Polarity.

UrteHne  cocTosHMS  KOHdurypaumoHHoro  6uta  Bblbopa
nonapHoctn curHana RESET/OE, ero oTobpaxeHue n 3anoMvHaHue
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ANs nocnepytoLeli 3anvcy B Apyryto Mukpocxemy. MNpu ncnonb3oBaHum
3TOM KOMaHAbl HernocpefACTBEHHO Mnocre 3anucu 3toro Guta (ans
KOHTPOSS NPaBUIIbHOCTU 3amucu), YTEHWE AACT HEBEPHbI pe3ynbTarT,
T.K. HOBOE 3HauyeHWe 3Toro 6wWTa BCTynaeT B CUIy TOMbKO Mocne
BbIKIOYEHMS NMUTAHWUS MUKPOCXEMBI (€€ U3BIIEYEHUS U3 NaHenu),

5.2.32. — White Reset Polarity.

KomaHpa ocyllecTBrseT 3anucb KOHGUrypaumoHHoro 6uta
Bblbopa NnonsipHOCTN curHana RESET/OE, 3HayveHnem,
MPeABapUTENIbHO CYUTAHHBIM KOMaHAOM [Read RsT].

5.2.33. — Set DCLK Disable Fuse.

KomaHga ocywecTBnsieT yCTaHOBKY KOH(UrypauumoHHoro 6uta
6nokmpoBku curHana DCLK.

5.2.34. — Reset DCLK Disable Fuse.

KomaHga ocyulectBnsieT cbpoc KOHUrypaumoHHoro 6uta
6nokmpoBku curHana DCLK.

5.2.35. — Serial programming Mode On.

KomaHga nepekniovaeT nporpaMmaTtop B PexXuM nocrnegosa-
TENbHOrO MPOrpaMMMPOBaHNS NAMSTU MUKPOKOHTPOepoB AT89SxXxxx
n AVR-KOHTpOnnepos.

5.2.36. — Serial programming Mode Off.

KomaHpa Bo3BpalyaeT nporpammatop B pexvm napanneribHoro
nporpaMMmnpoBaHust unn pexum SPM namat MUKPOKOHTPOMMepoB
AT89Sxxxx n AVR-KOHTpONNepoB.

5.2.37. — Switch to data memory.

KomaHpa nepekroyaeT nporpammatop B pexum paboTtbl ¢ na-
MATbIO AaHHbIX AVR-koHTponnepos n PIC-koHTponnepoB 16C8x/F8x.

5.2.38. — Back to program memory.

KomaHza BbIBOAMT NporpammaTtop U3 pexvuma paboTbl C naMsTbio
naHHbix PIC- 1 AVR-koHTponnepos. [NpucyTcTByeT TONbKO B 3TOM
pexume.
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5.2.39. [To_LoroM| — Switch to Loader memory.

KomaHga nepekntodaeT nporpammatop B pexum pabotsl ¢ M3Y
LDROM mukpokoHTponnepos W78E516 n W78LE58/516.

5.2.40. — Back to Application memory.

KomaHga nepekntodaeT nporpammatop B pexum pabotsl ¢ M3Y
APROM mukpokoHTponnepos W78E516 n W78LES8/516.

5.241. — Set Part.

OTta komaHda npegHasHadeHa Anst Bblbopa (YCTaHOBKM) 4yacTu
obbema MN3Y ans paboTbl.

3agaBaemble nonb3oBaTeneMm TpW 4Yucna, OnpeaensitoT Homepa
HayanbHOrO M KOHEYHOro BblGpaHHbIX GMOKOB nNamsT U Kx obliee
KonuuecTso. Briokn HymepyloTcsi ¢ Hyns. Hanpumep, ans
MUKpocxeMbl o6bemoM 8 KbainT, o3HadaeT BbiGop mnagwmnx 6 Kbéant
(Nepsble Tpu YeTBEPTH BCEro obbema namaATh). [01-01/02| COOTBETCTBY-
eT BbIGOPY CcTapLueii NONoBMHLI MAKPOCXeMb!, a [00-00/02] — Mnaawei.

M3ameHeHne napameTtpa ocyuiectBnsieTca knasuwen "SELECT",
nepeknioveHve mexagy napametpamu — knasuwer "ENTER". [Ons
BbIXO[A M3 KOMaHAbl MO OKOHYaHWM Bblbopa 4acTu, crefdyeT HaxaTb
ofHOBpeMeHHO obe knasuwu, npuyem "ENTER" gormkHa ObiTh Haxarta
nepBoii, BO M3GexaHne NULIHEro U3MEHeHUs OQHOro M3 NnapameTpoB
nepes BbIXOAOM.

Mocne  BbIMONMHEHUST  3TOW  KOMaHAdbl, Bce  [AeilcTBuA
nporpaMmaTtopa (3anvcb, YTeHWe, CpaBHEHUE, MOACYET KOHTPOSIbHbIX
CyMM 1 ap.) 6yayT OTHOCUTCSI TONbKO K BbIGPAHHOW YacT MUKPOCXEMBI
n ee oTobpaxeHuto B Bydepe.

YcTaHoBKa 4acTW OTMEHsieTCs nocne 3afjaHus HOBOro Tuna
MUKPOCXEMbI B MEHIO.

5.2.42. — Test RAM.

Komanga cnyxut ans tectupoBaHus ctatudeckux O3Y (SRAM),
YNOMSIHYTBIX B Tabnuue 2. EQMHCTBEHHAs KOMaHAa B MEHI0 Ans 3TuX
MVKPOCXEM.

Mo OKOHYaHWKM TEecTMPOBAHWSA Ha WMHAMKATOP BbIBOAUTCS COO06-

LieHne (MVKpocXeMa ncnpaBHa) Unu (6paK).
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5.2.43. [1dentify| - Identify Flash type.

OTO edVHCTBEHHas KOMaH4a B MEHK Afs Turna MUKPOCXEMbI
"FLASH/Auto", ucnonb3dyetcsi Ans aBTOMaTU4eCKOro pacno3HaBaHus
TMna Mukpocxem Flash-namsTn. PacnosHaBaHue cnefyeT HauvHaTb
npu MOMNOXeHNW nepeknoyaTens Tuna MUKpocxem "6+7" (T.e. JOMKHbI
ObITb OHOBPEMEHHO HaxaTbl kHomnku 6 u 7). MNpu Heypnade, crnegyeT
NMOBTOPUTb MOMbITKY MpW nonoxeHun "6", s3atem "5+6". lMpuunHa, no
KOTOpOM MoOryT noTpeboBaTbCA [OMOMHUTENbHbIE MOMbITKA  MpK
pasnuyYHbIX NOMOXEHUSIX NEPEKNoYaTenNs, B TOM, YTO aBTOMaTU4eckoe
pacno3HaBaHWe MMKPOCXEM B MporpammaTopax MOCTPOEHO Ha YTeHUn
UMEILWMXCA B  HUX WOEHTUMUKALMOHHBIX KOAOB  dUPMbI-NPOn3-
BOAUTENS U TUNA MUKPOCXEMbI. A Ast YTEHUSI STUX KOAOB, MUKpOCXema
OOMmKHa OblTb MpaBUMbHO MOAKMIOYEHa K LUMHE nporpammaropa, T.e.
nepekntoyatenb A0MKeH ObiTb YCTAHOBMEH B NPaBUITbHOE MOJOXEHMWE.
Cpenatb 37O, He 3Has 3apaHee TUNM MUKPOCXEMbI, C NMEpPBOro pasa,
HeBO3MOXHO. OOBSCHSETCA 3TO TeM, YTO HanuMuMe B MUKpOCXemax
MOEHTUMUKALMOHHBIX KOAOB MNpedHasHayeHo Ans MX pacro3HaBaHus
He B nporpamMaTopax (XOTsi U MPUMEHSeTCs), a B YCTPOWCTBax, rae
MUKpPOCXEMa 3aBeOMO NpaBUIIbHO TOAKMOYEHa, Hanpumep, B
MaTEepPUHCKUX MnaTax MepcoHanbHbIX KOMMbIOTEPOB. 3TO no3BonseT
aBTOMaTMYECKM BbIOUpaTb NOAXOAsLLME anropuUTMbl 3annucu U CTUPaHns
Ons nepenporpammupoBanust Flash B 3akpbiTom ycTpolicTse.

B cnyuyae ycnelwHoro pacno3HaBaHus, Ha WMHAMKaTop Oerylien
CTPOKOW BbIBOAATCSI HA3BaHWUS (pUPMbI-NMPON3BOAUTENS U MUKPOCXEMbI,
npu Heydaye — 3HAYEHUS CHUTaHHbIX WAEHTUMMKALMOHHBIX KOOOB.
Beryuyyto cTpoKy, HauuHasi co BTOpPOro MNpoXoAa, MOXHO npepBaTb
Haxatuem nboit knaeuwm. Mpu 3TOM, NporpammaTtop MPEnJIoKUT
BbIGPaTL PACMO3HaHHBIA TUM MUKDOCXEMbI Anisi paboTbl — [SetType?].
MoateepxaeHve Bbibopa — "ENTER", oTtka3 — "SELECT". B cny4ae
noaTBepxaeHus, OyneT BbIBEAEHO [AOMOMHMTENbHOE COOOLLeHVe O
MOJIOXEHUN MepeknoyaTens anst pabotbl ¢ AaHHol Flash, Hanpumep,
[Butt.6:7] B crysae oTkasa, MpoM3OANET BLIXOA M3 KOMaHAbI,
nporpammatop 6ygeT rotoB K pacno3HaBaHUK  criefymoLlei
MUKPOCXEMBbI.

B HekoTOpbIX cryyasx, onpenenuBLUMIACS aBTOMAaTUYECKW Tuvn
MOXET HE COOTBETCTBOBaTb MapKUPOBKE MUKPOCXeMbI. MpUYMHBLI MOryT
6bITb CcrieaytoLue:

- MMUKpOCXEMa M3roTOBMIEHA MO NULEH3NK;
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- npou3BoauTENnb MNepellen Ha HOBYW CUCTEMY  MapKUpPOBKU
npoayKumu;

- MpoM3BOAUTENb HE UMEET COBCTBEHHON CUCTEMbI UAEHTUUKALIMOH-
HbIX KOAOB, a MUCMonb3yeT koAbl (OYHKLUMOHAMNBHBIX aHANoroB Apyrux

dupm.
5.244. — Buffer Menu.

Bxop B nogmeHto komang onepauuin ¢ 6ycdpepom. CocTtaB atoro
NOAMEHIO OMNUCAH HUXE.

5.244.1. ~ Save Buffer, Load Buffer.

OTu KomaHapl cnyxaT AN nepemelleHVs AaHHbIX B Oydepe
nporpaMmaTtopa, 4YTO T[O03BOMSET XpaHUTb B HEM WHdopmaumio,
CUYATAHHYK W3 HECKOIbKUX PasfnuyHbIX MUKpocxem-obpasLoB. Kpome
TOrO, WCMOMb30BaHWEe 3TWX KOMaH4 Aenaet BO3MOXHbIM OrovHoe
peaakTMpoBaHue.

lMepen Havyanom nepemeLleHus 3agaroTcs pasmep (Makcumym
128 Kb6aiiT) n Homep (Ha MHAMKaTOpe crnpaBa) nepemeLyaemoro 6roka.
Kak o6bluHO, BbIGOp ocywecTBnsetca knasuwen "SELECT", BBog —
knasuweni "ENTER".

Brnok, ucnonb3yemblii kKOMaHAaMu 3anucy, YTEHUS U CPaBHEHWS,
pacnonaraeTcs B Ha4anbHbIX agpecax bydepa n cumtaeTcs HynesbIM.
Ero pa3amep cooTBeTCTBYeET 06beMy NaMaTV BbIGPAHHOW MUKPOCXEMbI.
WcknioveHne  coctaensiior  PIC-koHTponnepbl. Pasmep  3agen-
CTBOBaHHOW 4acTu Oydepa ans 12-paspsigHbix PICoB coctaBnsieT
8 Kb6aiit, ana 14-paspagHbix — 32 K6aiT.

KonuuectBo 6rnokoB onpeaensieTcsi COOTHOLUEHWEM pa3MepoB
Bcero 6ydepa (512 Kb6anT) n 6noka.

KomaHnga BbIMOSHAET KOMMpOoBaHWe Hyrnesoro 6noka B
3ajaHHbIA, a KomaHaa BbIMOSHSET 06paTHyl onepauuio.
Mpouecc AOnNUTCA Heckonbko cekyHA. Ha wHgukatop BbiBOAWTCHA

Oravre).
5.2.44.2. — Edit Buffer.

KomaHaa no3BornsieT ocyLLecTBsATb NPOCMOTP U peakTupoBaHue
(npaBky) AaHHbIX B 6ydhepe nporpammaTopa B 16-puyHoli hopme.

Ha wHpoukaTope oTobpaxatoTcs agpec S4eliku U ee coaepxumoe.
Haxatne knasnwm "ENTER" Bbi3biBaeT nepexod K creayollen
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Aavenke, knaBuwm "SELECT" — Bxog B pexum npaeku. B pexume
npaBku u3MeHeHVne 16-puyHbIX UMdp OCYLLEeCTBMAAETCS KnaBuLLEen
"SELECT", nepexop k cnegytower uugpe — knasuwen "ENTER". Ecnn
OaHHble B Kakow-nmbo syerike 6binu n3ameHeHbl, NporpaMMaTop BblaacTt
3aNpoc Ha NOATBEPXAeHWEe u3MeHeHWd [Change? | "ENTER"
noatesepxaexue, "SELECT" — oTmeHa.

5.2.44.3. — Lock Buffer, Unlock Buffer.

Brnokuposka 6ydepa Nno3BonseT 3aluUTUTb Haxoas-
LLYIOCSH B HEM MH(OPMAaLMIO OT UCKaXEHUA U M3MEHEHUIA Npu cbosix B
paboTte nporpammartopa, B T.4. MpW BKIIOYEHUM W  BbIKIOYEHUN
nUTaHus, Uy Npyu cryvyaHoM BbinonHeHun komaHa Read ROM, Edit
Buffer, Load Buffer n Save Buffer. MNpu 3a6nokupoBaHHom Gydepe 3Tn
KOMaHAb! BbIMOMHATCA "B XONOCTYK", He W3MEHsi COAEepXXUMOro
6ydpepa. [Ins oTMeHa GNOKMPOBKU CNYXUT KoMaHAa [unTkBuff].

5.2.45. — Macro Menu.

Bxon B nogmeHio komaHa paboTbl ¢ Makpocamu, No3BONSOLLMMM
CyLLIeCTBEHHO 06nerynTb cepuitHyto paboTy, T.e. BbINONIHEHWE OAHOW U
TOW Xe mnocrnefoBaTenbHOCTM onepauuii ¢ BOMbLUMM  KONIMYECTBOM
mukpocxeM. [lpu co3pgaHMm  Makpoca nporpammaTtop 3anomuHaeT
nocrefoBaTenbHOCTb komaHg (He 6onee 15), BbINOMHSEMbIX AnNs
OOHOM  MMKPOCXeMbl, @ 3aTem, npu BbINOMIHEHWN  MaKpoca,
aBTOMaTU4eCcKu npegnaraet 3TW KOMaHAbl ANs BbINOMHEHNS B TOM Xe
nopsiake, Uckroyas HeobXoANMOCTb UX PyYHOro Bbibopa B MeHi. Mpu
paboTe € Makpocamu Hernb3si BbINOMHATL KOMaHabl |SaveBuff| u
\LoadBuff|, a komaHza MOXeT WCMonb30BaTbCs TOMbKO Ansi
npocmoTpa cogepxumoro 6ydepa.

OnucaHne komaHg Ans paboTbl C MakpocaMn NPUBOANTCS HUXKeE.

5.2.45.1. , — New Macro, End Macro.

OTn KOMaHAp! cAyxXaT Afa Havyana M OKOHYaHMs 3anucy makpoca,
T.€. 3anOMNHaHNA NocregoBaTesibHOCTU KOMaH/, BbIMNOJTHAEMbIX MEXOyY
|NewMacro| 1 |EndMacrol.
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5.2.45.2. |RunMacro|, |stpMacro| — Run Macro, Stop Macro.

KomaHpaa OCYLECTBISIOT 3anyck Makpoca. B aTom
pexvme, nporpamMmMaTtop aBToMaTuyecku npeanaraeT A51a BbINONHEHNS
KOMaHAbl, 3anucaHHblie B Makpoc. [ns BbINOMHEHUS NPEeAOXeHHbIX
KomaHg cnegyet HaxumaTb "ENTER". HaxaTtne "SELECT" no3sonsiet
BbIOpaTb Apyrylo, BBOAHYI KOMaHAy, MOCMe BbIMOMHEHUS KOTOPOWM
paboTta Makpoca 6yaeT npoAomkeHa.

KomaHaa HeobxoouMa [Ans npekpalyeHust paboTbl
makpoca.

5.3. Pa6ora c MN3Y pa3nuyHbIX TUMNOB.

Mporpammatop MI1-13M no3BonsieT ocyLlecTBNATbL nepesanucb
(konupoBaHwue) nHdopmaummn n3 N3Y ogHoro cemevictea B M3Y apyroro
cemelicTBa. [ns aTtoro crnegyet 3adaTb TUM MUKPOCXeMbl ob6pasLua,
cunTatb MHopmMaumio B Bydep, 0O4HOBPEMEHHBIM HaXaTVeM KraBuL
"SELECT" wn "ENTER" nepeBecTu mnporpammatop B MWCXOOHOE
COCTOsIHME, 3agaTb TWM NPOLUMBAEMON MUKPOCXEMbl U OCYLLECTBUTb
3anuck. EcTecTBeHHO, ecnu 06bem MUKpOcxeMbl obpasLa npeBbilLaeT
obbem npowmBaemon MM3Y, yacTb wHdopmauum OymeT noTepsiHa.
Ecnn, HaoGopoT, obpaseL, MeHblue, OH OygeT AOMONHEH nULIHEW
uHdopmMaLmeit, HaxoasLelics B Bydepe.

Ecnn ob6pasey u npowvBaemas MMKpOCXeMa OTHOCATCS K
cemencteam YO-MM3Y wunun FLASH, onepauuss konupoBaHus
ynpotiiaetcs, T.K. [13Y 3aTux cemencTB COBMECTUMbI NO YNPaBnsAoLLMM
curHanam B pexumMe 4teHus. B aTom crnyyae gocraTtoyHo 3agaTh Nnlb
Tvn npowmnBaemon MNM3Y Kak Ans YTeHus, Tak u ans 3anvcu. lNMonoxeHne
nepekniovartensi, pasymMeeTcs, [OMMKHO COOTBETCTBOBATb  TUMY
MUKPOCXEMbI, YCTAHOBIEHHOWN B NaHenb.

6. Mopsipok pa6oTbl No4 ynpaereHneM nepcoHarnsHoOro
KoMnbloTepa.

Mporpammatop MM-13M KOMMMeKTyeTcs pasgenbHbIM
nporpaMMHbIM obecneyeHnem ans DOS u ans Windows.

YaobHbI nHTepdeiic ynpasnsioLwen nporpammsl mp13m.exe u
[ocTaToyHO noppobHas cnpaBoyvHas cuctema Help nossonsioT He
onucbiBaTb MPOLECC BLIMNOSMIHEHUST KOMaHA npu pabote nof
yrpaBrneHVeM KOMMbIOTEPA B HaCTOsIWEN WHCTpykuun. [porpamma
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NonHoLeHHo paboTaeT B onepauuoHHoi cucteme MS-DOS n B pexume
"CeaHc MS-DOS B Windows".

YctaHoBka  nporpammHoro  obecniedeHnss  ans Windows
OCYLLeCTBNSIETCA NMPOrpamMmmon setup.exe.

Mpu paboTe c KOMMNLIOTEPOM, NPU 3aNUCK, YTEHUN U BbINONTHEHWN
Opyrux onepauuii Hag Mukpocxemamu, Oydep nporpammatopa He
ucnonb3yeTcst U MHopMauns B HeM He nameHsietcs. OgHako nmeeTcs
yaobHasi BO3MOXHOCTb AoCTyna K 6ydepy Ans ero 3anucu (3arpysku) u
cunTbiBaHus. [ns  aToro HeobGxoAumo BblbpaTb B MeEHW  Tun
Mukpocxembl "Buffer’. B naHensx nporpammaTtopa npu 3TOM He
OOMKHbI ObITb YCTAHOBMNEHLI HUKAKNE MUKPOCXEMbI.

[na nepexoga B aBTOHOMHbIA PEXUM TpebyeTcsi BbIKMHOUUTL
nuTaHWe nporpaMmaTopa, OTCOeAUHWUTb WHTepdENCHbIN kabenb W
BHOBb BKITOYUTb MUTaHWe npubopa.
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7. KomnnekT nocTaBKu.

1) [porpammatop MI1-13M.

2) WHCTpyKumMs No aKcnnyaTauumu.

3) [wuckeTa c nporpaMMHbiM obecneyeHnem ans MS-DOS.
4) [OuckeTa c nporpammHbiM obecnevennem ans Windows.
5) MNepexogHuk ans SEEPROM.

6) MepexopHuk ana MCS-48/51.

7) MNepexoagHuk ans Winbond MCS-51.

8) [MepexogHuk ana PIC-koHTponnepos.

9) MepexopHuk ana AVR-KoHTponnepos.

10) Pasbem nutaHus (OTBETHas YacTb).

11) Kopobka ynakoBo4Has.

8. MNapaHTuUiiHble 06sA3aTenbCTBA.

M3roToBuTenb rapaHTupyeT HopmarnbHytlo paboty npubopa B
TeyeHue 12 MecsileB C MOMEHTa Mpojaxu noTpebuTtento, a Takke
GecrnnaTtHbli PeMOHT B TEYEeHWW BCEro rapaHTUMHOrO cpoka npu
ycrnoBuMu  cobriofeHVuss  MpaBwurn  MOMNb30BaHWs,  YCTaHOBMEHHbIX
HaCTOSLLEN MHCTPYKUMEN.

3asBkM Ha rapaHTUiHLIA U MocnerapaHTUHbIA PEMOHT MPUHU-
MaloTCsi MO MeCTY MOKyrnku npubopa.
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MpunoxeHwne 1.

KOHTpOnbHbIE CYMMbI "YUCTLIX" MUKPOCXEM

Twvn MUKPOCXeMbl Oga'b[%!\ﬂ, é‘;:\“ﬂ:ﬂpa
79C07, 8572, 25(C)010, 93046, 59C 11, MGMB001T, BROUT0 128 | FF80
24C02,8552, KP1568PPT, 25(C)020, 93C56, 50022, M6MB00ZT, BRO020 | 256 | FF0O
78C04, 24C0Z, 8592, 25(C)040, 93C66, 59C13, X84047, NVI3060, 512 | FEO
M6MBG041, BR9040
24008, 25(C)080, 93076, BRI0AD TK__| FCO0
74C16, 24C164, 24C174, 25(C)160, 93C86, X84167, BRAOTE ok | Fsoo
%Zé%,2272%1é3,3228(]c16, K573P02, P05
2732, yicar 4K | Fo00
24C64, 24065, 25(C1540, XB464T, ATTTCES
2161, 31064, (573704, PO, KCie26Pot 8K | E000
24C128, 25(C)128, X84729, ATTTCT28
f27128, YaCI% 16K | C000
240256, 25&0)256 X84756, ATTTC256
27256, 27C256, K573P07/8 32k | 8ooo
28C 256, 28F 256, 28F256A, 29C256, 29C257
77512, 270512, 240512, AT17C512
28C512, 28F512, 28F512A 64K | 0000
29C512. 29EE512
77010,27C010, K573P0, ATT7COT0
28C010,28F010,28F010A’ i28F001BX 128K | 0000
[29F010; 290010, 29EE010, 29EE011, 49F010
37020, 270020
28F020, 28F020A, i28F002BX, i28F200BX 256K | 0000
290020, 29EE020, 49F020
77040, 270040
28F004BX, i28F400BX, 28C040 512K | 0000
29C040,29F 040
37C080, 29F 080, 20F008, 29F 800, 49F 080, 49F 008, 49F 8011 T™M | 0000

O6bem, | KoHTp.

Twvn MUKPOCXEMbI cnos CyMMpa
T6C54, 16055, 120508, 12518 512 0C00
16056, 120500, 12C519 TK | 2800
16C57. 16058 2K [ 6000
12C508(518)-Calbrafion 5121 | FDF2
12C509(579]-Calbration T | 19F2
160554, 160620, 16C710, 16CR83, 16783 512 | 3C00
16C556.16C61/627,16C717711,16C84ICR4, T6F84, 12C671/673, 167627 | 1K | BBOOD
§C558, 160621622764, 16C72, 1206720674, 16F625, 16F 8708711812 2K _B000
§C63/65, 167374, 169230924, 14000, 16F 73174, T6F 873/874 7K A000
§C66/67, 16F76/77, 16F876/877 8K__| 8000
T2C671/673-Calibrafion 1K1 [ 79C2
12C672/674-Callbration 2K | 71C2
12000-Calbrafion 7K-64 | D180
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T MamsTe nporpamm | MamsATb AaHHbIX
nn MAKpOCXEMb! O6bem, | KoHTtp. |OGbem, | KoHTp.
Gailt cymma | Gant | cymma
8048, 8748, 8741, K1816BE48 1K 0000
8049, 8749, 8742, K1816BE49 2K 0000
8050 4K 0000
89C1051 1K FCO00
89C2051 2K F800
8051, 87(C)51, 89C51, 89C4051 4K FO00
K1816/1830BE751
87&%52, 87(C)53, 87C51FA 8K E000
89C52, 1830BE753
8958252 8K E000 2K F800
89S8252 uenvikom 8K + 2K D800
89553 12K D000
87C54, 87C51FB 16K C000
89C55, 89C55WD 20K B000
87C58, 87C51FC, 89C51RC 32K 8000
Tiny10/11 1K FCO00
9051200, Tiny12/15 TK FC00 64 FFCO
Tiny28 2K F800
9052313, 90S2323/43, 90S2333, Tiny22 2K F800 128 FF80
90S4414, 90S4433, 90S4434 4K FO00 256 FFO0
90S8515, 90S8535 8K E000 512 FEOOQ
Mega161/163 16K C000 512 FEOO
Mega103 128K 0000 4K FO00
T APROM LDROM
nn MAKPOCXEMb! O6bem KoHTp. O6bem, | KoHTp.
Gailt cymmMma Gaiit cymMmma
W78E51, W78LE51 4K FO00
W78E52, W78LE52, W78LE812 8K E000
W78E54, W78LES4 16K C000
W78E5S8 32K 8000
W78LES8 32K 8000 4K FO00
W78E516, W78LE516 64K 0000 4K FO00
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MpunoxeHwne 2.
Mo6noyHo ctupaemble FLASH.

Mwkpocxema Bnokw, K6ait (b — 6ainT) Mwukpocxema Bnokw, K6ait (b — 6aiT)
IAm29F010 8x16 MX29F001T 64+32+8+8+4+4+8
IAM29F 040 8x64 [MX29F002B 16+8+8+32+64+64+64
IAm29F 080 16x64 MX29F002T 64+64+64+32+8+8+16
IAm29F002B 16+8+8+32+64+64+64 MX29F002NB 16+8+8+32+64+64+64
IAM29F002T 64+64+64+32+8+8+16 [MX29F002NT 64+64+64+32+8+8+16
IAm29F002NB 16+8+8+32+64+64+64 MX29F004B 16+8+8+32+7x64
IAm29F002NT 64+64+64+32+8+8+16 [MX29F004T [7x64+32+8+8+16
IAm29F004B 16+8+8+32+7x64 [MX29F 100B 16+8+8+32+64
IAM29F004T 7x64+32+8+8+16 X29F100T 64+32+8+8+16
IAm29F008BB 6+8+8+32+15x64 X29F200B 16+8+8+32+64+64+64
IAm29F008BT 5x64+32+8+8+16 X29F200T 4+64+32+8+8+16
IAm29F200BB 6+8+8+32+64+64+64 X29F400B 16+8+8+32+7x64
IAm29F200BT 64+64+64+32+8+8+16 X29F400T 7x64+32+8+8+16
IAm29F400BB 16+8+8+32+7x64 X29F800B 16+8+8+32+15x64
IAm29F400BT 7x64+32+8+8+16 X29F800T 15x64+32+8+8+16
IAm29F800BB 16+8+8+32+15x64 29C51000B 128x512b
IAM29F800BT 15x64+32+8+8+16 '29C51000T 128x512b
IAT49F001 16+8+8+32+64 '29L.C51000 128x512b
IAT49F001N 16+8+8+32+64 '29C51001B 1256x512b
IAT49F001T 64+32+8+8+16 29C51001T 1256x512b
IAT49F001NT 64+32+8+8+ '29L.C51001 1256x512b
IAT49F00; 6+128 C51002B 512x512b
IAT49F002N 6+128 C51002T 512x512b
IAT49F002T 8+9 8+16 LC51002 512x512b
IAT49F002NT 8+9 8+16 C51004B 512x
IAT49F004 8 80 C51004T 512x
IAT49F004T 480+8+8+16 C51400B 512x
IAT49F008A 16+8+8+992 '29C51400T 512x1
IAT49F008AT 1992+8+8+16 i28F001BX—B B+4+4+112
IAT49F8011 16+32+4x8+32+16+14x64 i28F001BX—T 112+4+4+8
IAT49F8011T 14x64+16+32+4x8+32+16 i28F002BX—B 16+8+8+96+128
ISST39SF512 16x4 i28F002BX—T 128+96+8+8+16

ST39SF010 32x4 [28F002BC—T 128+96+8+8+16
ST39SF020 164x4 i28F200BX—B 8 6+128
ST28SF040/040A  [4096x256b i28F200BX—T 8+9 8+16
X28F 1000P 16 / 7x16+4x4 i28F004BX—B 8 6+128+128+128
X28F2000P x16 / 4x4+14x16+4x4 i28F004BX—T 8+128+128+96+8+8+16
X28F2000T x16 / 14x16+8x4 i28F400BX—B 8 6+128+128+128
X28F2100B 8+96+128 i28F400BX—T 8+128+128+96+8+8+16
MX28F2100T 128+96+8+8+16 [M29F010B 18x16
[MX28F002B 16+8+8+96+128 [M29F040 18x64
MX28F002T 128+96+8+8+16 [M29F040B 18x64
[MX29F040 18x64 M29F080A 16x64
[MX29F080 16x64 [M29F002B 16+8+8+32+64+64+64
[MX29F022B 16+8+8+32+64+64+64 [M29F002T 64+64+64+32+8+8+16
X29F022T 4+64+32+8+8+16 9F002NT 4+64+32+8+8+16
X29F022NB 16+8+8+32+64+64+64 9F002BB 16+8+8+32+64+64+64
X29F022NT 4+64+32+8+8+16 9F002BT 4+64+32+8+8+16
X29F001B [8+4+4+8+8+32+64 9F002BNT 4+64+32+8+8+16
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Mwukpocxema Bnoku, K6aiit (b — Gaiit) Mwukpocxema Bnoku, K6aiiT (b — Gaiit)
[M29F008AB 16+8+8+32+15x64 ITMS29F400T [7x64+32+8+8+16
[M29F008AT 15x64+32+8+8+16 ITMS29F800B 16+8+8+32+15x64
[M29F100B 16+8+8+32+64 ITMS29F800T 15x64+32+8+8+16

9F100T 64+32+8+8+16 B x64
9F 100BB 16+8+8+32+64 B 6x64
9F 100BT 64+32+8+8+16 MBM 6+8+8+32+64+64+64
9F200B 16+8+8+32+64+64+6 B 4+64+32+8+8+16
9F200T 4+64+32+8+8+16 B 16+8+8+32+64+64+64
9F200BB 16+8+8+32+64+64+64 B 4+64+32+8+8+16
[M29F200BT 64+64+64+32+8+8+16 [MBM29F400BC 16+8+8+32+7x64
[M29F400B 16+8+8+32+7x64 [MBM29F400TC 7x64+32+8+8+16
[M29F400T [7x64+32+8+8+16 [MBM29F800BA 16+8+8+32+15x64
[M29F400BB 16+8+8+32+7x64 [MBM29F800TA 15x64+32+8+8+16
[M29F400BT [7x64+32+8+8+16 M5M29KB800A 16+8+8+32+15x64
[M29F800AB 16+8+8+32+15x64 [M5M29KT800A 15x64+32+8+8+16
29F800AT 5x64+32+8+8+16 29D040C 8x64
F002AxB 8 6+128 49F002 16)+8+8+96+128
FO02AXT 8+9 8+16 49F002B 16)+8+8+96+128
F200AxB 8 6+128 49F002U 28+96+8+8+(16)
F200AXT 8+9 8+16 49F002N 28+96+8+8+(16)
F004AxB 8 6+128+128+128 BM29F040 x64
FOO4AXT 8+128+128+96+8+8+16 BM29F400B 6+8+8+32+7x64
[TMS28F400AxB 16+8+8+96+128+128+128 [BM29F400T [7x64+32+8+8+16
[TMS28F400AXT 128+128+128+96+8+8+16 [CAT28F001BX—B  [8+4+4+112
[TMS29F010 18x16 [CAT28F001BX—T _ [112+4+4+8
[TMS29F040 18x64 [CAT28F002BX—B  [16+8+8+96+128
ITMS29F002B 16+8+8+32+64+64+64 [CAT28F002BX—T  [128+96+8+8+16
ITMS29F002T 64+64+64+32+8+8+16

9F002RB 16+8+8+32+64+64+64

9F002RT 4+64+32+8+8+16

9F008B 6+8+8+32+15x64

9F008T 5x64+32+8+8+16

9F400B 6+8+8+32+7x64
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Mukpocxema

AT89S58252
AT89S53

AT90S1200
AT90S2343
ATTiny22

AT90S2313
AT90S4414
AT90S8515
AT90S4434
AT90S8535
AT90S2343

AT90S2333
AT90S4433

ATTiny10
ATTiny11

ATTiny12

ATTiny15

ATTiny28
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Mpunoxexwne 3.
OTo6paxeHne 3Ha4YeHU GUTOB 3alMTbI U KOHdUrypaumm.

VlH,ClMKaTOp 1

AT89C55WD [ =[] “‘

WHaukaTop 2

WHpukaTop 3

=
< < ||
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17
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MpunoxeHue 4.
Pacnaiika uHTepcpeiicHoro kabens.

Mporpammarop COM1 COM2
9 pin (9 pin) (25 pin)
2 3 2
3 2 3
5 5 7
nepemMblyka nepemblyka nepemblyka
4 -6 4 - 6 20 - 6
nepemMblyka nepemblyka nepemblyka
7 < 8 7 -8 4 -5

MpunoxeHue 5.
Pasmep ctpaHuy PAGED FLASH & EEPROM.

Pa3mep

HassaHune Mukpocxembl
CTpaHuLibl

Atmel

64 bytes | AT28C64, AT28C256, AT29C256, AT29C257
128 bytes | AT29C512, AT28C010, AT29C010

256 bytes | AT29C020, AT28C040, AT29C040

Winbond

128 bytes | W29EE512, W29C010, W29EE011, W29C020
256 bytes | W29C040

SST
128 bytes | SST29EE512, SST29EE010, SST29EE020
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MpunoxeHwne 6.
Mpumepbl pacnarku nepexogHUKoOB
ANS HEKOTOPbIX TUMOB KOPNYCOB

Pacnaiika nepexogHuka ans Pacnaiika nepexogHuka ans
2764...27512. 27010...27080 n FLASH
(kpome 29C256).
DIP28/PLCC32 DIP32/PLCC32
KonTakT | KonTakT || KonTakT [ KoHTakT KonTakT | KonTakT || KonTakT [ KoHTakT
PLCC32| DIP28 | DIP28 [PLCC32 PLCC32| DIP32 | DIP32 [PLCC32
1 - - 17 1 1 17 17
2 1 15 18 2 2 18 18
3 2 16 19 3 3 19 19
4 3 17 20 4 4 20 20
5 4 18 21 5 5 21 21
6 5 19 22 6 6 22 22
7 6 20 23 7 7 23 23
8 7 21 24 8 8 24 24
9 8 22 25 9 9 25 25
10 9 - 26 10 10 26 26
11 10 23 27 11 11 27 27
12 - 24 28 12 12 28 28
13 11 25 29 13 13 29 29
14 12 26 30 14 14 30 30
15 13 27 31 15 15 31 31
16 14 28 32 16 16 32 32
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Pacnaiika Pacnaika Pacnaiika
nepexogHuka ans nepexogHuka ansa nepexogHuka ans

24xxX, 25XXX, 24xxX, 93xX. 25XXX.
59xxx, 93xx.
DIP8/SOIC8 DIP8/SOIC14 DIP8/TSSOP14
KoHtakT | KoHTakt KoHTakT | KoHTakt KoHTakT | KoHTakT
DIP8_ [ soics DIP8 | SOIC14 DIP8  |Tssop14
1 1 1 2 1 1
2 2 2 3 2 2
3 3 3 5 3 6
4 4 4 6 4 7
5 5 5 9 5 8
6 6 6 10 6 9
7 7 7 12 7 13
8 8 8 13 8 14
Pacnaiika nepexogHuka ansa 84xxx.
KonTakt || KoHTakT | KoHTakT | KoHTakT | KoHTakt | KoHTakT | KoHTakT
pasbema DIP8, | TSSOP8| XBGA8 | TSSOP14 | TSSOP20 | TSSOP28
nporp-pa || SOIC8
29 1 3 7 1 3 3,4,5
16 2 4 8 2 4 6
39 3,8 2,6 1,5 6,14 8,18 10,24
35 4 5 6 7 9 11
23 5 7 3 8 12 18
33 6 8 4 9 13 19

Pacnaiika nepexogHuka ans 87(C)5x, 89C5x, 90Sxxxx.

DIP40/PLCC44

KonTakT | KoHTakT || KontakT | KoHTakT || KoHTakT | KoHTakT || KoHTakT | KoHTakT
DIP40 | PLCC44 | DIP40 | PLCC44 |l DIP40 | PLCC44 | DIP40 | PLCC44
- 1 - 12 - 23 - 34
1 2 11 13 21 24 31 35
2 3 12 14 22 25 32 36
3 4 13 15 23 26 33 37
4 5 14 16 24 27 34 38
5 6 15 17 25 28 35 39
6 7 16 18 26 29 36 40
7 8 17 19 27 30 37 41
8 9 18 20 28 31 38 42
9 10 19 21 29 32 39 43
10 11 20 22 30 33 40 44
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29 24
30 19
31 30
32 11,12

Pacnaiika nepexogHuka ans Pacnaiika nepexogHuka ans
i28F002BC (n3 28F020). i28F002BX (13 28F020).
DIP32/DIP40 DIP32/ TSOP40
KownTakT | KoHTakT KoHTakT | KoHTakT
DIP32 DIP40 DIP32 | TSOP40
1 32,31 1 10,11
2 22 2 1
3 23 3 2
4 26 4 5
5 33 5 14
6 34 6 15
7 35 7 16
8 36 8 17
9 37 9 18
10 38 10 19
1 39 11 20
12 3 12 21
13 7 13 25
14 8 14 26
15 9 15 27
16 5,18 16 23
17 10 17 28
18 13 18 32
19 14 19 33
20 15 20 34
21 16 21 35
22 4 22 22
23 17 23 36
24 6 24 24
25 27 25 6
26 28 26 7
27 29 27 8
28 25 28 4
29 3
30 40
31 9
32

30,31
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Pacnaika nepexoaHMKoB ans

28F100/200/400, 29F100/200/400/800, 49F8011 1 aHanorn4HbIX.

Kopnyc TSOP48 Kopnyc TSOP48 Kopnyc Kopnyc
(Normal) (Reverse) PSOP-44 CBGA-48
KoHTakT | KoHTakT KoHTakT | KoHTakT KoHTakT | KoHTakT KoHTakT | KoHTakT
pasbema [ TSOP48 pasbema [ TSOP48 pasbema [ PSOP44 pasbema | CBGA48

nporp-pa nporp-pa nporp-pa nporp-pa
1 - 1 - 1 - 1 -
2 - 2 - 2 - 2 -
3 17 3 32 3 3 3 B2
4 1 4 48 4 35 4 D6
5 5 5 44 5 39 5 D5
6 48 6 1 6 34 6 E6
7 4 7 45 7 38 7 B6
8 19 8 30 8 5 8 c2
9 20 9 29 9 6 9 D2
10 21 10 28 10 7 10 B1
11 22 11 27 11 8 11 A1
12 23 12 26 12 9 12 C1
13 24 13 25 13 10 13 D1
14 25 14 24 14 11 14 E1
15 45 15 4 15 31 15 G6
16 29 16 20 16 15 16 E2
17 31 17 18 17 17 17 H2
18 33 18 16 18 19 18 E3
19 44 19 5 19 30 19 E5
20 - 20 - 20 - 20 -
21 16 21 33 21 2* 21 C3
22 12,13 22 36,37 22 1**,44 22 B4
23 11 23 38 23 43 23 A4
24 6 24 43 24 40 24 C5
25 35 25 14 25 21 25 H3
26 38 26 11 26 24 26 H4
27 40 27 9 27 26 27 E4
28 42 28 7 28 28 28 H5
29 26 29 23 29 12 29 F1
30 - 30 - 30 - 30 -
31 8 31 41 31 42 31 B5
32 18 32 31 32 4 32 A2
33 28 33 21 33 14 33 G1
34 - 34 - 34 - 34 -
35 27,46,47 35 2,3,22 35 13,32,33 35 H1,H6,F6
36 7 36 42 36 41 36 A5
37 3 37 46 37 37 37 A6
38 2 38 47 38 36 38 C6
39 14,37 39 12,35 39 223 39 G4

*  Tonbko ans 29F800 (49F8011)

** Tonbko Ans 28Fxxx



-58- MI1-13M ROMSERVICE

Pacnaika nepexoaHMKoB ans
29F080, 29F008, 49F080, 49F008.

29F080,49F080 29F008,49F008
Kontakt |2 5|2 2|22l T | 2 KoHTakT
agla 2la gla 2l a | < TSOP40|TSOP40|CBGA48|CBGA48
pasvema 22|93 % 2 2|2 % 2 a pasnema normal | reverse |standard [alternate
nporp-pali =l 2] =] 2] o | o nporp-pa
1 - - - - - - 1 - - - -
2 - - - - - - 2 - - - -
3 2 |39 ] 4 |45 |36 | B7 3 13 28 B6 B6
4 4 | 37| 6 | 43|38 |C6 4 1 40 C1 Cc1
5 8 | 33110 |39 | 42| A5 5 5 36 A2 A2
6 3 |3 | 5 |44 |37 | A7 6 40 1 D1 D1
7 7 |34 ] 9 |40 | 41 |B5 7 4 37 c2 C2
8 17 (24 |19 |30 | 7 | B2 8 14 27 C6 A7
9 1823|2029 | 8 | C1 9 15 26 B7 Cé
10 192221128 9 | A1 10 16 25 A8 B7
11 20 | 21 (22 |27 | 10 | B1 11 17 24 c7 A8
12 21120 |27 |22 | 13 | D1 12 18 23 B8 c7
13 22 |19 (28 |21 | 14 | E1 13 19 22 c8 B8
14 23 |18 29 |20 | 15 | F1 14 20 21 D8 C8
15 24 |17 [ 30 [ 19 | 16 | E2 15 21 20 E2 D8
16 25 |16 | 31 | 18 | 17 | F2 16 25 16 E7 E7
17 26 | 15 | 32 | 17 | 18 | D2 17 26 15 F7 F7
18 27 | 14 | 33 | 16 | 19 [ F3 18 27 14 D5 D5
19 35| 6 | 41 8 | 27 | D6 19 35 6 F2 F2
20 - - - - - - 20 - - - -
21 1 40 | 3 |46 | 35| C7 21 37 4 B5 B5
22 1229|143 | 2 | C3 22 10 31 B4 B4
23 38| 3 44| 5 |30 |F7 23 9 32 B3 B3
24 1328 | 15|34 | 3 | A3 24 6 35 B2 E2
25 28 | 13 |34 | 15| 20 | E3 25 28 13 E5 E5
26 32| 9 |38 |11 |24 (D5 26 32 9 F4 F4
27 33| 8 [39 |10 |25 (F5 27 33 8 D3 D3
28 34| 7 40| 9 |26 |E5 28 34 7 E3 E3
29 9 |32 )11 ]38 |43 |C4 29 22 19 D7 D7
30 - - - - - - 30 - - - -
31 1526 |17 | 32| 5 | C2 31 7 34 A3 C3
32 16 [ 25 | 18 | 31 6 | A2 32 8 33 A7 A3
33 37| 4 |43 | 6 |29 | E6 33 24 17 F8 F8
34 - - - - - - 34 - - - -
35  [29,30[11,12/35,36|13,14/21,22[F4,F 4 35 30,31 | 10,11 | E8,F1 | E8,F1
36 14 (27 |16 | 33 | 4 | B3 36 36 5 C3 B2
37 6 | 35| 8 | 41|40 | C5 37 3 38 A1 A1
38 5 |3 | 7 |42 |39 | A6 38 2 39 B1 B1
39 10,31]10,31|12,37|12,37[23,44 D4 39 23,39 | 2,18 F5 F5
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MpunoxeHwne 7.
Bo3moxHble npob6nembl npu pabote ¢ NnporpaMmmMaTopomM
M cnoco6bl UX PeLIeHUS.

1. UckaxeHus1 uHghopmayuu Ha uHOUKamope.

MpyYMHOM NOSIBNEHNS UCKaXXEHWI MOXEeT CRnyXuTb pabota ¢
HeucnpaBHOW WM HEMpPaBUbHO  YCTaHOBMEHHOW B  NaHesb
Mukpocxemoii M3Y.

Mocne ynaneHnsi MUKPOCXEeMbl U3 MaHenu npaBuiibHasi MHAWKa-
LMs BOCCTaHaBMMBAETCA aBTOMATUYECKU MpW CMeHe MHdopmaummn Ha
nHaukaTope.

2. Heycmod4ueoe cHumpigaHue uHgopmayuu u3s 13Y.

Ecnu  noBTOpHble noacyeTbl  KOHTPONbHOM  CyMMbl  AatoT
pa3nuyHble pe3ynbTaTbl Npu 3aBegoMo mcnpasHon M3Y, To npuunHown
MOXET SIBMSTbCA MNMOXOW KOHTaKT MWKPOCXEMbl C MaHEmnbl Npo-
rpaMmaTtopa BCNeACTBUE OKUCIEHNS UMW 3arpsi3HEHNS! BbIBOJOB.

K ynyyLeHno KoHTaKTa NPUBOAUT CABUI MUKPOCXEMbI B 3aKPbITOM
naHenu.

3. lNomeps cesi3u Kommnbromepa ¢ npozpammamopom (1).

K nomobHori npobrneme O0ObIMHO MPUBOAUT HedocTaTovHOoe
ObICTpOAENCTBNE KOMMbIOTEPA NPU BbICOKOW CKOPOCTM OOMeHa.

YMEHbLINTb BEPOATHOCTb COOEB MOXHO MCKIIOYMB NepemMeLLleHne
“MBILLKN” W HaxaTue KHOMOK KnaBumaTypbl KOMMbOTEpa BO BpeMs
BbINOMHEHNS KOMAHZ UM YMEHBLUUB CKOPOCTb 0BMeEHa.

4. lNomeps ces3u KoMMbrOMepPa ¢ rMpozpamMmmamopom (2).

Mpn pabote B Windows c ncnonb3oBaHvem DOS-nporpammel,
ONs UcknoveHnss cboeB MoXeT noTpeboBaTbCs yCTaHOBKa [ABWXKKa
"MpuoputeT npu oxugaHum" (B CBOWCTBaxX MporpamMmbl, Ha 3aknagke
"pa3Hoe") B nonoxeHve "Bbicokuii".
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FapaHTUIHBLINA TanoH.

YHuBepcarnbHbI MUKPONPOLECCOpHbI NnporpammaTop M3Y MIM-13M.

CepuiHbIi Homep

[ata Bblnycka nporpammartopa

[ata npogaxu

Mpogasewy

LWtamn

OTMEeTKM O peMoHTax:

Copyright 12001, ROMSERVICE. All Rights reserved.



