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1. HasHauyeHue npubopa.

YHuBepcanbHblii - MUKPONPOLECCOPHBIV  nporpammatop  MI1-10
npeactaBnser  cobol  cneuvanuavMpoBaHHYl  8-MU  paspsigHyto
MUKpoOBM u npepgHasHadeH anst paboTbl ¢ MUKpPOCXEMamu Mporpam-
mupyembix M3Y ¢ ynbTpadunonetosbiM cTupaHnem uHgopmaumm (Y-
MN3Y, EPROM) oTeyecTBeHHOro 1 3apybexxHOro npouM3BOACTBa cepuii
K573, KC1626, 27***, 27C***, 32neKTpU4ecku CTUpaembiMu
mukpocxemamm EEPROM un FLASH cepuii 28F***, 28C***, 29F***
29C***, 29EE*** wn 49F***, nocnepoBaTenbHbIMUA  3NEKTPUYECKU-
ctupaembimn M3Y (SEEPROM) cepuin K1568, 24C**, 85**, 93C**,
93CS**, 59C**, 25*** T3Y opgHokpucTanbHbIX MUKPoOBM (OM3BM,
MCS) cepun K1816, K1830, 87**, 87C**, 89C** u 80* u N3Y
PIC-koHTponnepos cepuii PIC12, PIC16 n PIC14000.

lMporpammaTtop MoxeT paboTaTb kak B aBTOHOMHOM peXume, Tak
1 nop ynpaeneHvem IBM-coBMeCTMMOro nepcoHanbHOro KommbtoTepa
(nanee MK).

B aBTOHOMHOM pexume nNpubop No3BonserT:

* MOACYMTbIBATL KOHTPOMbHYD CymMMy XpaHsuwernca B [3Y

MHdopMaLun, B TOM Yucre nobnoyHo;

* OCYyWEeCTBNATb cuyuTbiBaHWe wHpopmaummn wus M3Y un ee

oTobpakeHne B 16-pryHO 1 CUMBONBHON hOPME;

¢ CpaBHMBaTb MHGOPMALMIO N3 ABYX MUKPOCXEM-HOCUTENEN;

¢ orepaTMBHO NPOBEPATb KAYECTBO CTUPAHUSI MUKPOCXEM;

e npoussoauTb 3anuck B [13Y wuHdopmauun, ucnonb3ys B

KavyecTBe HocMTens Mnkpocxemy-obpaseL;

e ycTaHaBnuBaTb OWTbl 3awuTbl MHOPMaUMK W NPOU3BOAUTH

3anuck WwndgposansHol Tabnuusl OM3BM,;
* nporpammupoBaTtb ID-obnactb, koHdUrypaumio 1 namaTb AaH-
HbIXx PIC-koHTponnepos;

* OCyLLEecTBNATb CTUpaHne Mukpocxem FLASH-namatu, anektpu-
Yyecku cTnpaembix OMOBM n PIC-KkoHTponnepos;

* ycTaHaBnueaTb 3awuty ansg SEEPROM,;

¢ MpoBepaTb pPaboTocnocoOHOCTL MUKpOCXem cTtatudeckmx O3Y
Tvna K537PY8, K537PY9, K537PY10, K537PY17, K537PY25,
6216, 6264, 62256, 621000 1 aHaNOMMYHbIX.
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MNop ynpaBneHnem KomnbloTepa NpMéop No3BonseT:

* MOACYMTbIBATL KOHTPOMbHYD CymMMy XpaHsuwernca B [3Y
UHbopmaLmn, B TOM Yncne nobnoyHo;

* OCYLECTBNATb CUYMTbIBaHWE UHopmaumm us N3Y gns sanucu B
chann;

¢ cpaBHMBaTb MHGOPMaUMo U3 Mukpocxembl MN3Y u daiina;

* npousBoauTb 3anucb B [3Y wnHbopmauun, XpaHsiencs B
davine;

e ycTaHaBnuBaTb OWUTbI 3awWmTbl MHpopMaLMM U NPOU3BOAUTL
3anuck WwndgposansHol Tabnuusl OM3BM,;

e cyuTbiBaTL M MporpamMmmmupoBaTtb coaepxumoe |ID-obnacTw,
KOHdUrypaumm n namati gaHHeix PIC-koHTponnepos;

* OCyLLecTBNATb CTUpaHue Mukpocxem FLASH-namatu, anektpu-
Yyeckun ctnupaembix OMOBM n PIC-koHTponnepos;

* ycTaHaenueaTtb 3awuty ang SEEPROM.

Mporpammatop paccuMtaH Ha paboTy C aBTOHOMHBLIM UMK
CEeTEeBbIM WCTOYHMKOM MUTAHWS B MOMELLUEHUM WAN Ha OTKPbITOM
BO3AyXe.

2. YcTpoucTBo npubopa.

YcTpoicTBO nporpaMMatopa MO3BONSET OCYyLeCTBMsATb BBOA,
MHdOPMaLMM Npy NOMOLLM ABYX MHOrOMYHKUMOHAmbHbIX KnaBuiw. [ns
oTOGpaXeHns MHMOPMaLUM  CRAYXWUT 4-X  paspsgHbii  MaTPUYHBIN
andaBuTHO-UMMPOBOK MHAUKaTop. B nporpammaTope MMEKTCS KOH-
TaKTHble MaHenu Anst ycraHoBku mukpocxem [M3Y n 7-Myu KHOMOYHbIN
nepeknioyvaTens, obecneuyvBaloWnii  NEPEKOMMYTaLMI  KOHTAKTOB
naHenen nog pasnuuyHble TMnbl M3Y. YcTaHoBKa BEnNUYMHBLI Hampsi-
XeHus nporpammupoBaHus (Upp) ocyllecTBnsieTcsl 2-X KHOMOYHbIM
nepeknovaTenem.

Bonbluas (32-koHTaKkTHas) NaHernb Cry>XWT ANs YCTaHOBKM MUKPO-
cxem YO-IMMN3Y, FLASH-namsaTv n nepexogHukos ans OM3BM u PIC-
KoHTponnepoB. Mwukpocxembl [13Y, BbinonHeHHble B 24-x u 28-mu
BbIBOZAHbIX KOpMNycax, yCTaHaBNMBaloOTCA B 3Ty NaHenb CO CMEeLLeHNEM B
CTOPOHY OT 1-ro BbIBOAA, T.e. BbiBOA 1 MUKpocxembl nonagaeTt B 5-n
MM 3-ii KOHTaKT MaHenn COOTBETCTBEHHO. [1Be 8-MW KOHTaKTHble
naHenu npegHasHadeHbl ans mukpocxem SEEPROM, npuyem npaBas
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naHenb MCMONb3yeTcs ANs MUKPOCXeM C WwHoii 1°C, nesast - Anst
MUKpocxeM ¢ wmnHoi MicroWire un, yepes nepexopHuku, ansa 4-Wire n
SPI.

[ns pa6otkl ¢ N3Y OM3BM n PIC-koHTponnepoB nporpaMmmaTop
KOMMNIeKTyeTcs crneumanbHbIMU nepexofdHvkamu. [laHenu nporpam-
mMaTopa paccyuTaHbl Ha paboTy ¢ MMKkpocxemamu B koprycax Tuna DIP.
Honyctuma Takke pabota ¢ kopnycamu PLCC, LCC, TSOP, PSOP,
SOIC n gp. Npy MCNOMb3OBaHNM COOTBETCTBYIOLMX MEPEXOAHNKOB.
PekomeHaaummn no U3roToBNEHWIO TakKUX NEPEXOOHUKOB MPWBEAEHbI B
MpunoxeHun 7.

[Ina noaknoyeHWsa nporpamMmmaTopa K nocrnefoBaTenbsHOMY MHTep-
devicy MNK nmeetcsa ctaHaapTHbIA 9-TH LUTLIPLKOBLIA pa3beM.

Ons  pabotbl npubopa HeobxoaMM  WCTOYHUK  MUTaHUs
NOCTOSIHHOrO TOKa, obGecneyrBaloLLmMin HanpshkeHne 12+1B npu Toke go
500mA.

3. OTnnuusa B pa6ote ¢ MN3Y pasnuyHbIX ceMencTB.

3.1. YO-MNN3Y (EPROM).

Mukpocxembl YP-MM3Y (EPROM) cepum 27(C)*** npousBoacTsa
pas3nuyHbIX OUPM U UX OTEYECTBEHHbIE aHanorn UMEKT OOWMHAKOBBIA
Habop ynpaBnsOLMX CUTHANOB Kak ANs YTEeHWsi, Tak M ANng 3anucu
nHdopmaumm. 310 nossonuno paspaboTaTe AnA nporpammaropa
MM-10 yHMBepcanbHbIA anropuTM 3anucu, MPWUroAHbIn Ans Mobbix
npeactaButenen  3Toro  CemeinctBa, B KOTOPOM  CKOPOCTb
nporpaMMUpoBaHUsi 3aBUCUT OT Ka4yecTBa MpOLUMBAEMON MUKPOCXEMbI,
1 moxeT coctaBnaTb 0.2...10000 c/kGauT.

CrtupaHue YO-MNrnay ocyLecTBnsaeTca VNCTOYHMKOM
yNbTpadmnoneToBoro usnyvyeHus. [Ons HagexHoro CcTUpaHusi BpeMmsi
obnyyeHns pekomeHpyeTcs yBenuuutb Ha 50% nNO OTHOLIEHUIO K
MWHUManbHO  HeobxoAMMOMYy, Mocfe  KOTOpOro  MMKpocxema
CUYNTBLIBAETCS NPOrpaMMaToOpOM KakK YucTas.

B nocnegHee BpeMs MOMyYWnu LUMPOKOE pacnpocTpaHeHue
MUKPOCXeMbl 3TOro cemeictea B wucnonHeHun "OTP" (One Time
Programmable - ogHokpaTHO nporpammupyemsble). Kopnyca atux MN3Y
M3roTOBIEHbI M3 MIacTMacchl U He UMEKT KBapLEeBOro okHa. CtupaHue
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uHopmaumn HeBo3MOXHO. B octanbHoM pabota ¢ MuKpocxemamm
"OTP" He oTnn4aeTcs oT paboTbl ¢ 06bIYHbIMY YO-TTI3Y.

BenuunHy HanpspkeHWs nporpammmpoBaHus criedyeT BblOvpaTb
UCXoAs M3 yKadaHuiA Ha KOprnyce MUKPOCXeMbl, YNakoBKe, ClpaBOYHbIX
AaHHbIX  Mnn  ceodHoW Tabnuubl  [punoxeHns 2  HacTosLwen
WHCTPYyKUMN. HekoTopble Tunbl 3Y BbINyckaloTCA C  pasnuyHbIMM
HanpskeHusMM  nNporpaMMupoBaHusi. B cnyyaetcs  oTcyTcTBUA
AOCTOBEPHOW MHpOpMaLIMK, HanpshkeHne MOXHO nopobpatb, Hayae C
MeHbLLEro.

3.2. FLASH.

Mporpammatop MI-10 opueHTUpoBaH Ha paboTy C cembio
OCHOBHbIMK cemencTBamn mukpocxem FLASH n EEPROM cepuii 28***
n 29***:

- STANDART FLASH (28F256, 28F512, 28F010, 28F020 chupmbl
AMD, 28F256A, 28F512, 28F010, 28F020 dumpmbl Intel);

-AMD AUTO FLASH (28F256A, 28F512A, 28F010A, 28F020A
dvpmbl AMD), ocHalleHHble BCTPOEHHbBIMW anroputMamMmn 3anucu
n ctupanusa ¢ pyHkumamm Data poll n Toggle bit;

- Intel BOOT BLOCK FLASH (28F001BX-B/T, 28F002BX-B/T,
28F004BX-B/T, 28F200BX-B/T, 28F400BX-B/T dupmbl Intel),
no6foYHO CTUpaemble, UMEIoLMe BCTPOEHHbIE  anropuTMbl
3anucyn un ctupaHua ¢ peructpom crtatyca, BOOT BLOCK, c
BO3MOXHOCTbIO annapaTHOW 3aLUmTbl AaHHbIX B HEM;

-AMD 5 VOLT FLASH (29F010, 29F040), nobno4yHo cTupaemsble,
UMeloLMe BCTPOEHHbIe anropuTMbl 3anucu W CTUpaHus C
dyHkuusamm Data poll n Toggle bit;

- Atmel 5 VOLT FLASH (49F512, 49F010, 49F020), T0 e, Ho 6e3
nobnoYHOro CTUpaHus;

-5 VOLT PAGED FLASH (29C***, 29EE***), nocTpaHW4HO
nepesanucbiBaemMble, C aBTOMaTUY4ECKUM CTUpPaHUEM, nmMeloLime
BCTPOEHHbIE anropuTMbl 3anmMcu 1 cTupannsa ¢ dyHkumamm Data
poll u Toggle bit;

-5 VOLT PAGED EEPROM (28C***), 1O e, Ho mnobalTHO
nepesanvcbiBaemble.

BOMbLWKXHCTBO  MUKpOCXeM  Apyrvx  (hMpM-npon3soauTenei
ABMATCS aHanoramm NepeyncrneHHbIX BbiLLe.



-10- MTr1-10 ROMSERVICE

CtupaHue MUKPOCXeM FLASH-namsitu ocylecTenseTcs
KOMaHAamu nporpammMaTtopa.

3annce FLASH cepwuii 29C*** n 29EE*** gormkHa npousBoauTcs
noctpaHuyHo. [lpyM HemonHoW 3arpyske CTpaHUUbl €e O0cTaTok
ctupaetcs. CrneposartenbHo, npu Bblbope ans pabotbl yYactu [13Y,
3Ha4yeHMs1 HavanbHOrO W KOHeYHoro pabouux agpecoB cregyeT
yCTaHaBnMBaTb KpaTHbIMU pasmepy CTpaHULibl.

Mwukpocxembl PAGED FLASH n EEPROM umetot dyHkumio SDP
(Software Data Protection — [NporpammHas 3awmTta [aHHbIX) AnNS
obecneyeHnss coxpaHHocTU wuHdopmauum B [3Y npu cbosx B
ycTpolicTBe, rAae OHu npumeHstoTcs. [pyu  BbikntoyeHHoW SDP
nporpaMMupoBaHue OCYLLECTBISIETCS NPOCTbIMA KOMaHAamu 3anucu,
npu  BKMKYEHHOW — cneuuanbHbIMW  YCMOXHEHHBIMKM  Nocneo-
BaTeNMbHOCTAMU KOMaHA. OUPMbI-M3rOTOBUTENM  STUX  MUKPOCXEM
HacToATENbHO  PEKOMEHAYWT Bcerga BKMOYaTb  3TOT  PEXUM.
Mporpammatop MI1-10 npepocTaBnseT BO3MOXHOCTb MNpPOrpamMmMupo-
BaHWSA B 060MX pexumax.

Mpu pabote ¢ PAGED FLASH n EEPROM cTupaHue ctapoi
MHdOPMaLMN NPOUCXOAMT aBTOMAaTUYECKU, MO Mepe 3anucu HOBOW.
OpHako nmeeTcs BO3MOXHOCTb ObICTPOro CTUPaHUSi BCE MUKPOCXEMbI.

HanpspkeHne nporpamMmupoBaHus ans cepuu 28F*** - 12 (12.5) B.
Ona ocTanbHbIX Mogaya HampsbKeHWs NporpaMMUpPOBaHUS  He
TpebyeTcst n ero yctaHoBKa Ha NPorpaMMaTope He UMEET 3HaYeHWs.

3.3. OM3BM MCS-48, MCS-51, MCS-51 FLASH.

[na pabotel c OM3BM ncnonb3yeTcs nepexogHuk, npunaraembiii
K nporpammatopy. BHelHWIn BUuA nepexogHuka v HasHayeHve naHenen
npuBeaeHbl Ha PUCYHKeE.

B cocraB cewmelictea MCS-48

BXOAAT MMWKPOCXeMbl C MacOYHbIM
P MCS-51 M3Y, wHdopmaumus B KOTOpoe
3anncbiBaeTcsi B NpoLecce U3roTos-
- NEHUs MWKPOCXEMbl M He MOXeT
L 89C2051 O6bITe M3MeHeHa (cepus  80*),
c MN3Y n YP-MN3Y (cepust 87**) n
h MCS-48 MUKpOCXeMbl ~ 6e3  BHYTpeHHel
namatTu nporpamm. Onsa pabotbl C

nocnegHUMun nporpammaTtop He
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HyxeH, a MN3Y OM3BM cepun 80** MOXeT ObITb TOMBKO CYUTAHO.

lMporpammatop nos3sonsieT Takke paboTaTb C POACTBEHHbLIM
MCS-48 cemeiicteom UPI-42. B aToM criydae Ha naHenb nepexogHuka,
npegHasHadyeHHyto ansa  MCS-48, Heobxogumo ycTaHOBUTH 2
nepembldku, coeguHsiiolme BbiBog 6 ¢ BbiBogom 40 u BbiBOg 9 C
BoiBogom 20. Mo okoHyaHunM pabotbl ¢ UPI-42 3T nepemblyku
HeobxoauMo yaanuTb.

B cocraB cemeiicte MCS-51, MCS-51 FLASH Bxogsar
MUKPOCXEMbI C MacodHbIM MN3Y, nHdopmaums B KOTopoe 3anucbiBaeTcs
B MpoLiecce W3roTOBIEHUSI MUKPOCXEMbl U HE MOXET ObiTb M3MEHeHa
(cepusa 80(C)**), ¢ MM3Y un YO-NN3Y (cepua 87(C)**), ¢ FLASH-
namsatelo (cepust 89C**) m MuKpocxembl 6e3 BHYTpPEHHe:l namsaTu
nporpamMM. [ns paboTbl € nocrnegHnMMU NporpaMmmaTtop He HyXeH, a
M3Y OM3BM cepumn 80(C)** MOXET ObITb TOMbKO CYMTAHO.

Cepusi 89C** BkntovaeT Takke 20-Tm BbiBogHble OM3BM Tuna
89C1051/2051, yacTMyHas 3anucb MHOPMaLUM B KOTOpble BO3MOXHa
TONbKO C HYNeBoro agpeca.

B coctaBe mukpocxem cemerictea MCS-51 umeetcs GMT 3awymTbl
MHdOPMaLMM OT HeCaHKLMOHWPOBAHHOTO [OCTyna, Mocie MpOLUMBKY
KoToporo cogepxumoe [3Y He MOXeT ObiTb CYMTAHO BHELUHUMMU
cpeacTBamMu BMoOTh A0 MOMHOMo CTUpaHns Y ®-nsnyveHmem.

Mukpocxembl cepun 87C*** copepxat gea buta 3awmtbl. but2
BbIMOSIHSAET (DYHKLMN OCHOBHOIO U 3anpeLlaeT YTeHue uHgopmMaumm us
M3Y, a 6ut1 3anpelwaeT B3ATME [AaHHbIX W3 BHyTpeHHero [3Y
KOMaHZaMu, pacnonoXeHHbIMK Bo BHelHeM [M3Y. 3To npegoTtepaliaet
[OCTYN K MH(hOPMaLMKM C UCNONb30BaHWEM CreLManbHbIX CTEHA0B.

Mukpocxembl 89C** (3a uckntodeHvem 1051/2051) umetot kpome
TOro TpeTuii GUT 3alwmThl, 3anpeLyarLLmnii paboTy ¢ BHELUHEW NaMATbIO
nporpamMm.

[ononHuTenbHbIM cpeacTBOM 3awuTtbl cepumn 87C***  cnyxut
LwndpoBanbHas Tabnuua pasmepom 32 unu 64 GanT, nocne NpPOLUMBKU
KoTopon BCsi uHGpopmaumss u3 OMOIBM Oyper cumTbiBaTbCd B
3awmndpoBaHHOM BUae.

Kak u mukpocxembl Y®-MM3Y, OMOBM cepun 87(C)**
BblnyckarTcs Takke B ucnonHeHnn "OTP" (One Time Programmable -
ofHOKpaTHO nporpammupyembie). Kopnyca atnx OM3BM n3roToBneHsb!
13 NNacTMacchl U He UMEIOT KBapLieBoro okHa. CtupaHue nHdopmayum
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HeBO3MOXHO. B ocTtanbHoM pabota ¢ mukpocxemamm "OTP" He
oTnnyaeTcs ot paboTbl ¢ 06b4HEIMM OM3BM.

BenuunHy HanpsikeHusi nporpaMMUpoBaHWs criegyeT BbibupaTtb
MCXOAS M3 yKasaHUii Ha Kopryce MUKPOCXEMbI, YNAKOBKE, CMPaBOYHbIX
AaHHbIX  Mnn  ceodHoW Tabnuubl  [punoxeHns 2  HacTosLwen
MHCTPyKUmKn. HekoTopble Tunel OM3BM BbinyckaloTcst ¢ pas3nuyHbiMm
HanpshkeHMsMM  nporpamMMupoBaHus. B cnyvaeTcs  oTtcyTcTBUMSA
AOCTOBEPHOW MHpOpMaLIMK, HanpshkeHne MOXHO nopobpatb, Hayae C
MEHbLLETO.

3.4. SEEPROM.

Mporpammatop MI1-10 nos3eonsieT pabotaTb C 3MEKTPUYECKU
cTMpaeMbiMn Mukpocxemamu MN3Y ¢ nocnegoBaTenbHbIM AOCTYNOM K
uHdopmauum (SEEPROM) no wwuHe I°C, MicroWire, 4-Wire u SPI,
nepeymcrieHHbIMy B Tabn. 1.

MaHenu nporpammatopa npegHasHaveHbl AnA  YCTAaHOBKM
mukpocxem SEEPROM B kopnycax Tuna DIP-8: npaBas naHenb — Ans
YCTAHOBKN MUKPOCXEM C LUMHOM I°C, a nerasi — ¢ wuHoii MicroWire n,
yepes nepexogHuku, ansa 4-Wire n SPI. ina paboTbl ¢ MUKkpocxemamu B
Apyrux Koprycax, a Takke Ana Mukpocxem 93C**X, 59** n 25***
HeobxoaMMO MPUMEHATb NEPEXOOHMKM, pacnaika KOTOopbIX NpuBedeHa
B [Mpunoxenum 7.

IOna wmwukpocxem SEEPROM cTtupanue cTtapovi uHdopmalmm
NpouCXoauT aBTOMaTUYECKM B MpoLecce 3anucu HOBOM.

Mukpocxembl  SEEPROM MicroWire un 4-Wire umetoT 16-Tu
pa3psgHyl0  BHYTPEHHIOW opraHudaumio. OTaenbHble  3K3eMnnspbl
MMEIT BO3MOXHOCTb paboTbl B 8-Mu pa3psigHOM pexvme, O4Hako, Ans
obecneyeHns yHuBepcanbHOCTW, 3TOT PEXUM MPOrpammaTopoM He
ucnonb3yetcs. Kaxgon syerike namsith MUKPOCXEMbl COOTBETCTBYET
ABa 6Gavita B 6ydhepe nporpammaropa unu dgainne, cHavyana mnagwve 8
6uTt, notom crapwwue. Npu BbiGope 4vacTu M3Y HavanbHbI agpec u
AnuHa 6noka gomKkHbI ObiTb YETHLIMMU.

Mukpocxembl SEEPROM MicroWire 93(L)CS** mnmetoT peructp
3awmTbl. B Hero moxeT ObITb 3anucaH agpec, HauvMHasi C KOTOPOro
uHdopmaumsa B M3Y sawmiieHa oT nepesanucn. ATOT PErUCTp MOXeT
ObITb OuMLleH (3almMTa CHsTa), 3anucaH (3awuTa ycTaHoBMeHa) u
3aTeM 3abnokvMpoBaH (3awuTa yCTaHOBMEHa HaBcerga) TOMbKO He-
NOCpeACTBEHHO Nocne 3anucu AaHHbIX (He naenekas M3Y 13 naHenw).
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B mukpocxeme 24C65 Takke npegycMoTpeHa yHKLUSI YCTaHOBKM
3aWwnTbl MHopMaLMn OT MOcreayoLero usMeHeHns Ha nobon 6nok
pasmepom 0.5...7.5 KbaiTt. MHdopmauma 13 3awuieHHon obnactu
MOXeT ObITb TOMbKO cuuMTaHa. 3awmuta MoXeT ObiTb ycTaHOBMNEHa
TONbKO 1 pa3 n He MOXeT BbITb CHATA.

Beibop pasnuyHbix ypoBHel 3awutel B SPI SEEPROM 25***
OCYLLIECTBSIETCA YCTaHOBKOM OTAEeNbHbIX OUTOB pernctpa cratyca B
COOTBETCTBMM C ONMUCAHNEM Ha KOHKPETHYIO MUKPOCXEMY.

3.5. PIC-koHTpONnnepsbl.

Mukpocxembl PIC npefctaensioT coboli BbICOKONMPOU3BOANTENb-

Hble OOQHOKPUCTarbHbIE MUKPOKOHTponnepbl Ha 6a3e RISC-npoueccopa

dupmbl MicroChip. MporpammaTtop MM-10 nossonsieT pabotaTtb co

cneaywolwmmm cemericteamm PIC:

- 16C5X — 12-Tn paspsigHble, C napannenbHbiM NporpaMMMpoBa-
HVeM, OJHOKpaTHO MporpaMmunpyemMble 1 ctupaemble YP-usnyye-
HVewm;
16C55X/6X/TX/9XX — 14-Tn paspsigHble, C nocnenoBaTeflbHbIM
nporpaMMupoBaHMeM, OQHOKPATHO NporpaMMupyemble 1 ctupae-
Mble Y®-usnyyeHuewm;

- 16C8X/F8X — 14-Tn pa3psigHble, ¢ nocriefoBaTernbHbIM Nporpam-
MUPOBaHUEM, 3NEKTPUYECKU CTUPaeMble, C MAMATLIO AaHHbIX;

- 12C5XX — 12-Tn paspsigHble, ¢ nocnefoBaTernbHbIM Nporpam-
MUpOBaHUEM, OQHOKPATHO MporpaMmmupyemMblie U cTupaemMble Y®-
n3ny4yeHnem;

-14000 — 14-Tm paspsgHble, C nocnegoBaTteribHbIM MNporpam-
MUpOBaHUEM, OQHOKPATHO MporpaMmmupyemMbie U cTupaemMble Y®-
N3ry4yeHnem.

Ona pabotbl ¢ PIC-koHTponnepamu

] i
o PIC16CXX I/ICI'IOJ'II:SyeTCﬂ nepexoqun(, npmnaraeMbm

K  mporpammaropy. BHewwHuin BUg
nepexogHvka W Ha3HayeHue naHenewu

ES\;&gK N npueBefeHbl Ha pucyHke. Mmverwowmecsa Ha
Gl PIC16CXX

MW nepexoaHuke naHenu no3BOMNSOT
PIC16C5X pabotatb C MMKpoCxemamu B Koprycax
PIC12C5XX DIP-8, DIP-18, DIP-28 (300 mil). Takxe
E' y npeaycMoTpeHa BO3MOXHOCTb YCTaHOBKU

........................................ naHeneVl ans D|p_28 (600 m||) n D|P_40_
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Manenb DIP-18 npegHasHadeHa kak ans PICoB ¢ napannensHbIM (par),
Tak 1 ¢ nocriegoBatenbHbIM (Ser) nporpammupoBaHnem. Beibop Tuna
OCyLLeCTBNSIETCA ABYMS Nepemblykamu Ha nepexogHuke. [na paboTel ¢
PICamu B apyrux kopnycax Becb Habop HeOOXOANUMBIX CUTHaNOB BbiBE-
A€H Ha 5-TW KOHTaKTHbIN pa3beM pacLLUMpPeHns.

[ns nporpammupoBaHusi PIC-koHTponnepoB HeobxoaMmMo HecTa-
HOapTHOe HanpshkeHue nporpammupoBaHus (13B), koTopoe Bbipaba-
TbiBAa€TCSA OOMOMHUTENbHBIM OpMUpOBATENEM, YCTAHOBMEHHbIM Ha
nepexogHuke. MNepekntoyatens Nporpammaropa AoSmKeH 6biTb yCTaHOB-
neH B nonoxexune ‘21B’.

M3Y  PIC-koHTponnepoB  COAepXKWMT  MamsaTb  Mporpamm
(0,5...8K cnos), ID-obnactb (4 cnosa) 1 cnoso KoHdurypauum. Kaxgoe
CnoBoO XpaHuTcsi B Bydepe nporpammartopa unu darine B Buge 2-X
6aviTo, cHavana mnagwve 8 6uT, NnoTom cTapLune.

Mukpocxembl cemerictBa 16C8X/F8X [oOMONHUTENBHO UMEIDT
nNamsTb AaHHbIX pa3Mepom 64 croBa, 3Ha4yalUMMM B KOTOPbIX SBMSIOTCS
Tonbko 8 Mnaawmx 6ut, ctapwme 6utbl cogepxart ‘0.

B cootBeTcTBMM € pekomeHgaumsmu  cupmbl  MicroChip
uHdopmauusa B danne unu 6ycdepe nporpammartopa pacrnonaraeTcs
cneaywoLmm ob6pasom:

- ans 16C5X — cHavana nporpamma, 3atem ID-obnactb, crnoBo

KoHpurypauum no agpecy 1FFEh-1FFFh;

- ANs ocTanbHbIX — CHa4Yana nporpamma, |ID-o6nacte no agpecam
4000h-4007h, crnoso koHdburypauum no agpecy 400Eh-400Fh;
- AaHHble ans 16C8X/F8X — no agpecam 4200h-427Fh.

Pa6ota ¢ PIC14000 B uenom aHanorM4yHa pabote c cemMelicTBOM
16C55X/...MocnegHne 64 cnosa (128 6ainT) nporpammHON NamMATN 3TOM
MWKPOCXEMbI OTBEAEHbI OIS XPaHEHUsT KannbpoBOYHONW MHpopMaLmu,
npeaBapuTenbHO 3annMcaHHon pmon-usrotosutenem. MNockonbKy oHa
He [JOImKHa M3MEHSITCS Npu MporpammunpoBaHuM, crnegyeT Bblbupatb
ans  paboTbl yceuveHHbln obbem namsitn PICa. [pu cTupaHum
MUKPOCXEMbI (CTUpaeMble 3K3eMMMsipbl UMET B CBOeM 0603HaveHun
oyksbl JW), cogepxumoe KanvbpoBOYHOM 06nactTu [OMKHO ObiTh
npeaBapuTenbHO CYWTaHO, COXpaHeHo B cpaiine ¢ mporpammont no
COOTBETCTBYIOLWMM agpecaM M B MNOCNEACTBUW BOCCTAHOBIIEHO MpU
3anvcu nytem Boibopa nonHoro o6bema namsatu PICa.

Mamate nporpamm PIC12C5XX Takke coOepXuT B KOHLE
KannbpoBo4yHylo obnacte pa3mepoMm 1 crnoBo (2 Ganta) u Te xe
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ocobeHHocTn B pabote, 4to n PIC14000. PaboTa ¢ nosnHbIM 06beMom
PIC12C5XX B aBTOHOMHOM pexume He TpebyeTcsa u B nporpammatope
He nNpegycMoTpeHa.

PIC-koHTponnepbl MMeT QYHKUMIO 3awuTbl MHGOpMauuM ot
HeCaHKLIMOHMPOBAHHOIO AOCTyna, KOTopas BKMYaeTcs MyTéM 3anucu
onpeaeneHHbIXx 6uTtoB crnoBa KoHdurypauuu. MNpy nporpamMmMmMpoBaHum
PIC-koHTponnepoB B aBTOHOMHOM pexuMe B kadecTBe obpasua
AOIKHA MCNonb30BaThCs HesawuLwEHHas Mukpocxema. Mpun Heobxoau-
MOCTM 3aluTbl KOMUK, B Heé criedyeT 3anucaTb CIoBO KOHUrypauuu,
cynTaHHoe M3 3aluileHHoro obpasua. B kayectBe anbTepHaTMBHOMO
cnocoba nporpammupoBaHns PIC-KOHTpoOnnepos B aBTOHOMHOM Pexu-
Me C YCTaHOBKOWM 3aluuTbl NpearnaraeTcs cregytllas nocrnegoBaternb-
HOCTb AENCTBUNA:

1.Moa ynpasneHnem KoMmnbloTepa 3anucatb MOArOTOBIEHHbIN

chaiin, BKMOYaKLLMIA CMOBO KOHUrypaumum ¢ 6uTom 3almTbl, B
mukpocxemy EPROM, FLASH wnun SEEPROM nogxopsiiero
06béma;

2.B aBTOHOMHOM pexume cyuTaTb 3Ty MUKpOCXeMy B Oydep

nporpammMaropa;

3. 3anucatb B PIC-koHTponnep.

CtupaHune nepenporpammvpyemMbix (oTnagoyHbix) PIC-koHTpon-
NepoB OCYLLECTBSAETCH UCTOYHUKOM YIbTPadunoneToBOro Usny4yeHus.
Ecnn aTn mukpocxembl MCMOMb3yOTCA B YCTPOWCTBAX C MOHWKEHHBIM
HanpshkeHneMm nutaHns (mMeHee 5B), To AN HagexHoOro cTupaHus
CTapoii 1 NpaBuUIbHOW 3anucy HOBOW MHGOPMaLuUM Bpemsi 0bnyyYeHus
pekoMeHayeTCs yBenMuuTb B 2-3 pasa Nno OTHOLUEHWIO K MUHUMambHO
Heobxoaumomy, nocne kotoporo PIC cunTbiBaeTcs nporpammaTtopom
KaK YMCTbIN.

3.6. KomaHabl nporpammaropa.

[na peanusaummn Bcex BbILLEONUCAHHBIX (OYHKLUIA NporpaMmaTtop
npegnaraeT pasnuyHble Habopbl KOMaHA Ansi pa3HblX CEMEWNCTB
Mukpocxem [3Y. OnucaHne komaHg, paboTakowmx OAvHaKoBO Afis
BCEX MUKPOCXEM, B HacTOsILLel WHCTPYKUMM [aeTcsd BMeCTe,
ocTarnbHbIX - OTAENbHO ANA KaXXaoro ceMeincTea.
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Ta6nuua 1
HasBaHue Tvn Mukpocxema OTeyecTBeHHbI aHanor | KHo-
cemeiicTBa n nka
“MHEMOHMKa”
-16 (2716, 27C16 K573P®2, 5 1
-32|2732 - 2
-64 |2764, 27C64 K573Pd4, 6, KC1626P®1 | 3
EPROM -128 (27128, 27C128 - 3
Yo-Nnay -256 [27256, 27C256 K573P®7, 8 4
“rFR X | -512 [27512, 27C512 - 5
-010 (27010, 27C010, 27C101, 27C1001 |K573P®9 6
-020 [27020, 27C020, 27C201, 27C2001 |- 6
-040 [27040, 27C040, 27C401, 27C4001 |- 7
FLASH -256 [28F256 - 6
STANDART -512 [28F512 - 6
“2SEF -010 |28F010, 28F101 - 6
-020 [28F020, 28F201 - 6
AMD AUTO -256 [28F256A - 6
FLASH -512 [28F512A - 6
“2F A | -010 [28F010A - 6
-020 [28F020A - 6
INTEL BOOT | -001 [28F001BX-B/T - 5+6
BLOCK FLASH | -002 |28F002BX-B/T, 28F200BX-B/T - 6
“2SEF B> | -004 [28F004BX-B/T, 28F400BX-B/T - 6
-512 [49F512 - 6
5 VOLT FLASH | -010 [29F010, 49F010 - 6
“Z2OF -020 [49F020 - 6
-040 [29F040 - 4+6
5VOLT -64 [28C64B - 6
PAGED -256 [28C256, 29C256, 29C257 - 6
FLASH -512 [29C512, 29EE512 - 6
& -010 [28C010, 29C010, 29EE010/011 |- 6
EEPROM -020 [29C020 - 6
“ZO9C” -040 |28C040, 29C040 - 4+6
8748|8048 - 5
MCS-48 8748|8748 K1816BE48 5
OM3BM 8749 [8049 K1816BE49 5
UPI-42 8749 |8749 - 5
YAUMK 8750 |8050 K1816BE50 5
“STAX> |8748 [8741 - 5
8749 |8742 - 5
-51 (8051 K1816BE51 5
MCS-51 -51 (8751 K1816BE751 5
OM3BM -51|87C51 K1830BE751 5
“STSX” -52 /8753 =K1830BE753 5
-52 [87C51FA =K1830BE753 5
1051 [89C1051 - 6
MCS-51 FLASH | 2051 |89C2051 - 6
“SO95SX” -51 |89C51, 89C4051 - 6
-52 [89C52 - 6
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HasBsaHue Twn Mukpocxema OTeyecTBeHHbIN aHanor | KHo-
cemelicTBa U nka
“MHEeMOHMKa”"
-01|24C01, 85C72, X24C01 - -*
-02 |24C02, 85C82 K1568PP1 -*
-04 |24C04, 85C92 - -*
1’c -08 [24c08 - -
SEEPROM -16 |24C16, 24C164, 24C174 - -*
“Z2A XX | -32|24C32 - -*
-64 |24C64, 24C65 - -*
-128 |24C128 - -
-256 |24C256 - -+
9306 |93C06 - **
9316 |- - >
MicroWire 9346 |93C46, 93CS46 - >
SEEPROM 9356 |93C56, 93CS56 - **
“OIXRK X | 9366 |93C66, 93CS66 - **
9376 |93C76 - >
9386 |93C86 - **
-010 25(C)010 - -
-020 |25(C)020 - -
-040 |25(C)040 - -
SPI -080 |25(C)080 - -
SEEPROM -160 |25(C)160 - -
“25X X | -320 [25(C)320 - -
-640 |25(C)640 - -
-128 |25(C)128 - -
-256 |25(C)256 - -
4-Wire 5911 |59C11 - -
SEEPROM 5922 |59C22 - -
“SOOX X | 5913 |59C13 - -
PIC12C5XX 0.4K | 12C508 -Calibration - 5
“1225X> | 0.9K [12C509 -Calibration - 5
PIC16C5X 0.5K | 16C54, 16C55 - 5
1K |16C56 - 5
“165X” 2K [16C57, 16C58 - 5
PIC16C55X 0.5K | 16C554, 16C620, 16C710 - 5
PIC16C6X 1K |16C556, 16C61/621, 16C71/711 |- 5
PIC16C7X 2K |16C558, 16C62/622/64, 16C72 - 5
PIC16C9XX 4K |16C63/5,16C73/4,16C923/4,14000 |- 5
PIC14000 8K [16C66, 16C67 - 5
“16X X | 3.9K|14000 —Calibration - 5
PIC16C8X/F8X | 0.5K | 16CR83, 16F83 - 5
“168X” 1K | 16C84/CR84, 16F84 - 5

*) [insi MUKpOCXeM
HaxaTa neBas KHOMKa MNEepekrioYaTens HarpskeHWsi MporpaMMMUpOBaHUS.

I°C paHHuX BbIMyckoB, Tpebylowmx BHelwHeld RC Lenodkn, aomxHa BbiTb

MOMNOXEHUs 3TOW KHOMKW METOAOM Npobbl.

**) [Ins MUKpocxeM C (pyHKUmeid 3amTel MHopmauun 93(L)CS** npu pabote ¢ peructpom
3alWunTbl fOMKHa GbITb HaxaTa neBasi KHOMKa NepeknoyaTens HanpskeHUsi NporpaMMUpoBaHus, a npu
paboTe ¢ NamsTbIO AaHHbIX — oTkaTa. [ns ocTanbHbIX MUKPOCXEM 3TOTO CEMEeNCTBa OHa AorkHa ObiTb

Haxara Bcerga.

[onyckaetcs  BblGOp
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4. NoaroToBkKa k pa6oTe B aBTOHOMHOM peXume.

Mepen Havanom paboTbl BHUMaTENbHO U3y4YnUTEe HACTOSLLYIO MHCT-
pykumto. [ogrotoBbTe UCTOYHMK MuTaHusa. ObecneuvbTe pacnaviky
pa3bema 6roka nuTaHWs B COOTBETCTBMU C NONSPHOCTBLIO YKa3aHHOW Ha
puc.1. Ona paboTbl B aBTOHOMHOM peXuMme K pa3bemy, pacno-
NOXEHHOMY Ha mfporpammartope, He [AOMKHO ObiTb MNOAKMOYEHO
HuKakoro kabens. Bkniounte wcTOYHUK nuTaHus. [pu aTOM Ha
uHaukaTope nosiBuTca coobuleHne: "Fam>". 3710 cBMaeTenLCcTByeT O
HopManbHow paboTe npubopa.

Tuvn MUKpPOCXeMbl YCTaHaBNMBAETCA 7-MU KHOMOYHBIM MepeKmnto-
YaTenem B COOTBETCTBMM C Tabnuuen 1, BenMuMHa HanpsXKeHWs
nporpaMMUpoOBaHUS - 2-X KHOMOYHbIM MepeknioyaTtenemMm B COOTBET-
ctBuM c Tabnuuen 2. Hymepauus KHOMOK nepekrnovaTenen ocylie-

Ta6nvua 2 CTBNSIETCA CneBa Hanpaeo,

KHonka 1 KHonka 2 Upp, B cumBon  "-"  cooTBeTCTBYET
oTxara oTxara 12,5 NONOXEHUIo, NPU KOTOPOM HWU
HaxaTa oTxara 19 OfHa M3 KHOMOK He Haxara,
oTxara HaxaTta 21 cumBon "+" — opgHOBpeMeH-
Haxara Haxara 25 HOMY HaxaTuo ABYX KHOMOK.

YnpaBneHue paboToli nporpa-
MMmaTopa ocyliectBnsieTcs ABymsi knasuwamu: "SELECT" (neBas) wu
"ENTER" (npaBas)). Apgpeca, p[JaHHble W KOHTPOMbHblE CYyMMbI
oToGpaaloTcs Ha uHamkatope B 16-puyHOM Buae, npoune coobLieHns
1 Ha3BaHWA KOMaHA — B MHEMOHUYECKOM.
MepBoHavyanbHO MHAUUMpyemoe cooblieHre "Fam>" npurnawaet
K BbIGopy cemeincTBa mukpocxem M3Y. HassaHue cemelictBa oTobpa-
XaeTcs Ha uHAuKaTope B BMAE MHEMOHWYECKOTO COOBLLEHNSA B COOT-
BETCTBUM C Tabnuuew 1. CeMencTBO BbibMpaeTcs HaxaTuem KrnasBuLLm
"SELECT" u BBoguTcsi Haxatvem knasuwm "ENTER". AnanornyHo
Bblbupaetca tun ("Typ>") mukpocxembl. Ons cemenicte EPROM n
FLASH nporpammaTop npeanoxut BbibpaTe Ans paboTbl OTAENbHbIN
6nok (4actb Mukpocxembl). Ha wuHOukatope npu 3TOM NOSIBUTCS
npurnawexwue "Blk>". MNepBoHayanbHO NpeanaraemMsli pasmep 6roka (8
kunobGavitax) cooTBeTCTByeT nonHomy ob6wvemy [13Y. [Nocneposa-
TenbHbIMK HaxaTtuammn knasuwmn "SELECT" MOXHO BblIGpaTh NONOBUHY,
YeTBEpTb UMM MeHbLLYI0 YacTb 06bema namsiTn (Ho He meHee 2 KbaiiT).
B atom cnyyae Heobxoaumo 3apath Takke Homep 6noka ("Num>"). Ons
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cemeiictB PAGED FLASH & EEPROM pononHutenbHo BhbiGMpaeTcs
pa3mep ctpanuubl ("Pag>") (cm. Mpunoxenue 4).

Pasmep BHyTpeHHero 6ydepHoro O3Y  nporpammaropa
coctaBnsietT 1 Mout (128 Kbaiit). MNoaTomy KonMpoBaHWe 1 CpaBHEHVE
MUKpocxeM BornbLuero obbema cnegyeT OCyLecTBNATb NOONOYHO.

Mocne BbIMOMHEHWSI BCEX BbILLIEOMUCAHHbLIX AEVWCTBUI nporpam-
mMaTop nepeigeT B pexXuM oOxugaHua komanAd. Ha umHaukaTope
BbICBETUTCA npurnawexHme "Com>". B 3TOM COCTOSIHUM Ha KOHTaKTax
naHenev obecneymBaeTcs kombuHauus curHanos, Heobxogumas Ans
6e3onacHo yCTaHOBKMU (Unu n3bATUs) Mukpocxem [M3Y BbIGpaHHOro
TUNa B NaHensix nporpammatopa. B gpyroe Bpems aTn gencteus moryTt
NpMBECTN K UCKaxeHunto nHdgopmaumm B M3Y, a nHorga u k Heobpatu-
MOMY OTKa3y MUKPOCXEMbI.

OpHoBpemeHHoe HaxaTtue knasuw "SELECT" u "ENTER" B
pexvme OXuaaHWs KOMaHA NepeBoAuT MNporpaMMartop B MCXOZHOe
COCTOSIHME N MOXET UCMOSb30BaTbCA ANA HOBOro 3agaHus Tuna MN3Y (s
TOM 4Mcne Npu HempaBuIbHOM BBOZE).

TectupoBanne O3Y poctynHo B pexume paboTel ¢ YO-MMN3Y
(cemelictBO “27XX").

B Tabnuue 3 npuBegeHa pacwmdpoBka BCEX BbIBOAUMBIX Ha
VHOMKaTOP MHEMOHUYECKNX COODLLIEHUIA.

Ta6nuua 3

Muemo- | CooGuieHue PacwudpoBka

HUKa

Fam> | Family 3apaiiTe cemelricTBO MUKPOCXEM

Typ> |[Type 3apgainTe TMN MUKPOCXEMbI

BTk> [Block 3apaiite pasmep 6rnoka

Num> | Number 3apgaiite Homep Gnoka

Com> |Command |Bsegute komaHgy

Strt |Start MoaTteepanTe Ha4Yano BbINOHEHNS KOMaHAb!
wait |Wait XXaute, BbINONHAETCA KOMaHaa

Abrt |Abort BbinonHeHne komaHabl NpepBaHo

Bad |Bad RAM |Mukpocxema O3Y HencnpasHa
Good | Good RAM |Mukpocxema O3Y ucnpasHa
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5. Mopsapok paGoTbl B aBTOHOMHOM peXume.

5.1. O6wme ykasaHuA.

Bbibop HyxHOW KOMaHAb! ocyliecTBnseTcs knasuwen "SELECT",
a BBog — knasuwen "ENTER", Bo3BpaT Kk BbIbOopy cemelictBa —
OOHOBPEMEHHbBIM HaXkaTueMm 06eunx KnasBuLL.

Haubonee 4yacTto wucnonb3yemble KOMaHAbl Mporpammaropa
BBOOATCA HEMOCPEACTBEHHO M3 pexuma oXxupaaHus komadabl "Com>".
[nsa poctyna Kk ocTanbHbIM criedyeT BbIMoNHUTL komaHay "More" (More
commands - OMOMNHUTENbHbIE KOMaHAbI).

lMepen HayanoMm BbINOMHEHUS KOMaHA 3anuMcu U CTUpaHus,
nsMeHsLWmx cogepxumoe M3Y, owWMBOYHBI BBOA KOTOPbIX MOXET
NpuMBECTM K MoTepe LEeHHOM wuHdopmauuu, nporpammaTtop Tpebyer
noateBepxaeHus. Ha wvHoukaTope npu 9TOM nosiBNsieTcs coobuieHne
"Strt" (Start). na Hayana BbINONHEHUS KOMaHAbl HEOBXOAMMO HaxaTb
knasuwy "ENTER", ans otkasa - knasuwy "SELECT".

B npouecce BbINOMHEHWs  GomblUMHCTBA  onepauuii  Ha
MHOUKaTope  BbICBeYMBaeTcs nepBasd OykBa  MHEMOHWYECKOro
00603HaYeHNs1 KOMaHObl U CTeneHb €€ BbINOMHEHUS B MPOLEHTax.
VcknioveHne cocTaBnsitoT KOMaHAbl, BbIMOMHAEMbIE MrHOBEHHO MWIu
ncnonb3yoLmne MHANKaToOp ANs BbIBOAA APYro MHdopMaLmu.

Mo 3aBepleHnM onepauuym nporpaMMaTop BO3BpallaeTcs B
pexum oxvaaHus komang ("Com>").

Mporpammatop MIM-10 wmeeT BCTpoeHHbIi bydep - O3Y
o6vemom 128 Kbawit. MHopmaums ns mukpocxembl MN3Y MoxeT 6biTb
cuutaHa B Bydep onsa cpaBHeHust ¢ apyrov M3Y unn ana nepesanvcu
(konupoBaHwus). Mpwn BKITIOHMEHUMN nuTaHus nporpammMaTtopa
nHdopmaumsa B bydepe nponssonbHa.

5.2. O6Wwme KOMaHAbI.

5.2.1. WrtR - Write ROM.

Ota kKkomaHga obecneuuBaeT 3anucb (MporpammmupoBaHue,
NPOLLUMBKY) B MUKpPOCXeMy MHdopmauum ns 6ydepa. CkopocTb 3anucu
onpefgensieTcd 06beMOM MHdOPMaLMK, TUMNOM U KayecTBOM NpOLUM-
BaeMol MUKpocxembl. B criy4ae HEBO3MOXHOCTUM NpOrpaMMMpoOBaHWSA
BcneacTene HewcnpasHocTu [3Y  unu  HenpaBumbHbIX  AEWCTBUN
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nonb3oBaTens, BbINOMHEHWE KOMaHAbl MpeKkpawaeTcs C Bblaadvei
coobuieHns "Abrt".
Mpn pabotre c¢ PAGED FLASH & EEPROM, 3anucek ocy-
wecTBnsieTcs B pexvume SDP, dyHkuusi SDP ocTtaeTtcs BKNOYEHHOW.
Mpy HopmanbHOM XoAe 3anMcu Mpouecc MoxeT ObiTb npepBaH
OfHOBpPEMEHHbIM HaxxaTuem knasuw "SELECT" n "ENTER".

5.2.2. SumR - Check sum of ROM.

OTa KOMaHAa nNpegHasHaveHa Ans noacveTa KOHTPOMbHON CyMMbI
uHdopmauummn B MN3Y. KoHTponbHas cymma BbluMCnseTcs B dopmare,
npuHATOM B XypHane "Paguno" (cdbopmat komnbtotepos "Paano-86PK",
"OpuoH-128" un gp.). Bpemsi BbluMcrneHuss 3aBucuT OT obbema
nHdopMaLmmn 1 MoxeT gocturatb 25 C.

Mo oKOHYaHUW BbIMMCIIEHNS HA UHAUKATOP BbIBOAWTCH 3HaYeHue
KOHTPOMbHOM cymMbl. HaxkaTve ntobon knaeuwmn obecnevmsaeT BbIXOg
B pexum "Com>".

Bydep nporpammaTopa npu BbIMUCIIEHUAX HE UCMONb3YeTCs, ero
COoAepXunMoe He u3MeHseTcA. Takum o6pa3om, BO3MOXEH noAcqeT
KOHTpOmnbHOK cymmbl M3Y nboro pa3vepa, B T.4. MpeBblLAIOLMUX
pa3mep bydepa.

MoxHO uWcnonb3oBaTb 3Ty KOMaHgy W Ans  onepatuBHOIO
KoHTpons 4mcToTbl M3Y. KoHTponbHble CyMMbl "4MCTBIX" MUKPOCXEM
npuseaeHb! B MNpunoxerHun 1.

5.2.3. SumB - Check sum of buffer.

KomaHga wcnonbsyetcs Ans MOAcYeTa KOHTPOSIbHOW CyMMbI
uHcpopmaumn B Gydepe mporpammaTopa U MOXeT NPUMEHSATbCH ANS
nposepku npasunbHocTK YTeHus M3Y B Gydep. BuiBoa nHbopmalmm
aHanornyeH npegplayLlen kKomaHge.

5.2.4. Load - Load ROM to buffer.

BeinonHeHne aTol KoMaHabl obecneymBaeT 3arpysky (4YTeHue)
uHdopmaummn n3 MN3Y B Gydep nporpammartopa Ans nocregytoLein
3anvcu B apyryto MN3Y, a Takke MOXET UCMONb30BaTbLCS NPU CPaBHEHUU
aByx MN3Y mexay coboi.
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5.2.5. More - More commands.

Bce  BbllweonucaHHble  KOMaHgbl ~ OTHOCHATCS K 4acTo
ucnonb3yembiM 1 Bblibupatotcs knasuwen "SELECT" HenocpeacTBeHHO
13 pexvma oxuaaHus komang "Com>". [ns poctyna K OCTarnbHbIM,
peAKo Ucnonb3yemblM, CIy>KUT komaHaa More.

5.2.6. Comp - Compare buffer with ROM.

Komanga Comp npou3BoauT cpaBHEHUE copepxumoro Bydepa ¢
cogepxumbiM M3Y. B cnyyae nonHoro coBnageHus uHdgopmaumm
npovcxoauT Bo3Bpat B pexuM "Com>" (Bpemsi cpaBHeHns go 20 c). B
NPOTMBHOM Cfy4ae Ha wHAukatop OyayT BbiBeAeHbl 3HAYeHWs!
HecoBnaBWMX JdaHHbIX K3 Oydepa un MM3Y. [Ons npogomkeHus
CcpaBHeHWs crnepyeT Haxatb knasuwy "ENTER". [Ona npocmoTpa
agpeca svelikm ncnonb3yetcs knaeuwa "SELECT". NMepBoe HaxaTue
NpYMBOAMT K BbIBOAY crioBa "Adr" u cTapluer umdgpbl agpeca, BTOpoe - K
BbIBOAY OCTalbHbIX UMp, TpeTbe - K NPOOOIMKEHUIO CpaBHEHMS.
OocpouHbin  Bbixog B pexum "Com>" ocyllecTBnsercs npu
OLHOBPEMEHHOM HaXkaTuu ABYX KaBULL.

5.2.7. View - View ROM.

OTa koMaHAda npefgHasHadeHa Ans npocMmoTpa uMHdopmauyum 13
M3Y. OaHHble B 16-puyHOii hopme oTobpaxalTcs B MpaBoi 4acTtu
MHAMKaTopa MocnefoBaTeNlbHO, HayvMHas C  HavanbHOro agpeca
BblbpaHHoro 6noka. B neBon 4actu wuHAMKatopa [AOMNOMHUTENbHO
BbIBOOATCS T€ Xe AaHHble B cumMBornbHoM Buae kopda ASCIl (Tonbko
OykBbl naTvHCkoro andasuta, UMdPbl U 3HAKU MNPEnUHaHWA 1
apudmMeTMyecknx onepauuii), nNpu4eM CTPOYHbIE NaTUHCKME OyKBbI
3aMeHsiIoTCA NPOMUCHBIMY, NOMEeYEHHbIMU CYMBOJIOM
BOCKMMUATENbHOro 3Haka. [ina nepexoga K crepywoowemy agpecy
ucrnonb3yetcs knasuwa "ENTER", ana BbiBoga Ha uHAoukaTop
Tekyllero agpeca - knasuwa "SELECT" (kak u npu cpaBHeHumn M3Y c
Oydepom). Yaepxanue knasuwm "ENTER" B HaxaTom cocTosiHuM
bonee 0.5 c npuBOOUT K aBTOMATUYECKOW CMEHE [JaHHbIX Ha
uHaukaTope ¢ yactotoi okono 50 6ant B cekyHay. OgHoBpemeHHoe
HaxxaTue ABYX knaeuw obecneymsaeT BbIXod B pexum "Com>".
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5.3. JononHuTenbHble kKoMaHAabl ana YO-MN3Yy.

5.3.1. Bink - Blank test.

Komanaa npefgHasHayeHa Anst npoepku yuctoTsbl M3Y. dopmat
BbIBOAA W YNpaBrieHUsi aHanornyHbl komaHae Comp, HO cpaBHeEHWe
M3Y npoussogutcs He ¢ Bydepom, a ¢ 16-puyHbIM kogom FF.

5.3.2. RAMT - RAM test.

KomaHpa cnyxut ansa TectmpoBaHus ctatudeckux O3Y, npuse-
AeHHbIX B Tabnuue 4, n aHanornyHbIX. [Ans nNpaBUNbHOTO BbINOSHEHUSA
KomaHApl Heobxoanmo BbibpaTb Tun M3Y, cooTBETCTBYOLWNI 06BLEMY
Tectupyemoro O3Y, 1 ycTaHOBUTL NepekntovaTenb B COOTBETCTBUM C
Tabnuuen 4. Mo OKOHYaHUM TECTUPOBAaHWSA Ha WHAWMKATOP BbLIBOAMTCSH
coobuieHne “Good” (MMkpocxema mucnpasHa) unu “Bad” (6pakx).

Ta6nuua 4
0O6bEM O3Y Tun MUKPOCXEMbI Knonka
2K 5816,6116,6216, K537PY8, 9, 10, 25 2
8K 5864,6264, K537PY17 3
32K 62256 5
128K 621000, 681000, 628128, 43100 7

5.4. NononHuTenbHble komaHabl ana FLASH STANDART.

5.4.1. Bink - Blank test.

OnuncaHne komaHabl NOMHOCTLIO COOTBETCTBYET NPMBEAEHHOMY B
pasgene 5.3.1.

5.4.2. ErCh - Erase chip.

KomaHga obecneunBaeT ctMpaHue mukpocxembl FLASH-namsatu.
BHumaHue! [Ina npaBunbHOro CTMpaHuWs MUKpoOcxema AofkHa ObiTb
BblbpaHa  uenmkom. B cooTBeTcTBMM € pekomeHAaunsmu
npou3BoauTENS CTUpaHWe OcyLlecTBnsieTcs B ABa 3Tana. Ha nepsom
stane (6bykea "P" B neBoM paspsge uvHAMKaTOpa) MPOM3BOAUTCA
npeanporpamMMmpoBaHune - 3anuck no Bcem afgpecam koga 00. Bropoi
aTtan (bykea "V" B neBoM pa3psige uHagmMkatopa) COBCTBEHHO CTUMpaHue
1 BepudmkaLms - He MoxeT anuTbcs 6onee 20 c.
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B cnyyae HEBO3MOXHOCTU CTUpPaHUSI BCNEACTBME HEUCNPaABHOCTU
M3Y wnn HenpaBunbHbIX OEWCTBUA NOMNb30BaTENs, BbINOMHEHME
KOMaHZbl NpekpaLyaeTcs ¢ Bbligader coobeHmns "Abrt".

5.5. lononHuUTenbHble KomaHAabl ana AMD AUTO FLASH.

5.5.1. Bink - Blank test.

OnuvcaHne KomaHAbl MOMHOCTbIO COOTBETCTBYET NpUBEAEHHOMY B
pasgene 5.3.1.

5.5.2. ErCh - Evase chip.

KomaHga obecneumnBaet ctupaHue mukpocxembl FLASH-namsatu.
Mpouecc AnuMTCs Heckonbko cekyHa. Ha nHavkaTop BbIBOAMTCS CrOBO
"Wait"(xauTe). B cnyyae HEBO3MOXHOCTW CTMpaHuWs BCreacTeue
HeucnpaBHocTu [M3Y unu HenpaBwWnbHbIX AENCTBUMA MNONb3oBaTens,
BbIMOSIHEHNE KOMaHAb! MpekpallaeTcs ¢ Bblaayen coobieHns "Abrt".

5.6. lononHuTenbHble komaHabl Ana INTEL BOOT BLOCK FLASH.

5.6.1. Bink - Blank test.

OnuncaHne komaHabl NOMHOCTLIO COOTBETCTBYET NPUMBEAEHHOMY B
pasgene 5.3.1.

5.6.2. EvBI - Erase block.

Mukpocxembl cemerictea 28F***BX pa3butbl Ha 610kM HepaBHOrO
obvema (cM. lMpunoxeHve 3). OpHOKpaTHOE BbINOMHEHWE KOMaHAbl
Erase block ob6ecneuysBaetr cTtupaHue 6roka, BHYTPUM KOTOPOro
HaxoauTCst HayanbHbIA agpec 6noka, BbIOpaHHOro Npu 3agaHun Tuna
M3Y. Tlpumepbl BbiGOpa 6NOKOB AnNsi CTUpaHWs NpUBEAEHbl B
MNpunoxeHun 3.

Mpouecc AnuTCcst Heckonbko cekyHAd. Ha vHaukaTtop BbIBOAUTCSA
cnoso "Wait"(xgute).

B cnyyae HEBO3MOXHOCTU CTUpPaHUSI BCNEACTBME HEUCNPaBHOCTU
M3Y wnn HenpaBWnbHbIX [OENCTBUIA MOMb30BaTENs, BbINOMHEHWE
KOMaHabl NpekpaLLaeTcs ¢ Bbiaader coobeHmns "Abrt".
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5.7. QononHuTenbHble koMmaHabl ana 5 VOLT FLASH.

5.7.1. Bink - Blank test.

OnucaHne KomaHAbl MOMHOCTbIO COOTBETCTBYET NpUBEAEHHOMY B
pasgene 5.3.1.
5.7.2. ErCh - Erase chip.

KomaHga obecneumnBaet ctupaHue mukpocxembl FLASH-namsatu.
Mpouecc AnuTCcs Heckonbko cekyHA. Ha nHavkaTop BbIBOAMTCS CrOBO
"Wait"(xamuTte). B cnyyae HEBO3MOXHOCTW CTMpaHuWs BCreacTeue
HeucnpaBHocTu [M3Y unu HenpaBwWnbHbIX AENCTBUMA MONb3oBaTens,
BbIMOSIHEHNE KOMaHAb! MpekpaLlaeTcs ¢ Bblaaden coobieHns "Abrt".
5.7.3. EvBI - Erase block.

Mukpocxembl cepun 29F*** pasbutbl Ha 8 paBHbIX OOKOB.
OpHokpaTHOe BbIMonHeHne komaHgbl Erase block oGecneunBaet
CTupaHue ofHoro BbibpaHHoro 6noka. Beibop 6noka ocyliectsnsercs
npv 3agaHum Tuna MN3Y. B octanbHOM kKoMaHaa aHanornyHa ErCh.

5.8. lononHuTenbHble komaHabl ana PAGED FLASH & EEPROM.

5.8.1. UpWr — Unprotected write.

Ota komaHga BbiknovaeT gyHkumo SDP B M3Y n npoussogut
3anuck B 06bI4HOM pexxnme. PyHkums SDP ocTaeTcst BbIKIOYEHHOM.
B octanbHoM pgeiicTBue komaHabl aHanornyHo WrtR.

5.9. lononHUTenbHble KoOMaHAabl Aana OM3BM MCS-48.
[ns aToro cemencTBa AONOMHUTENbHbIE KOMaHAbl OTCYTCTBYIOT.

5.10. JononHuTenbHble KOMaHAbI ansa OM3BM MCS-51.

5.10.1. Bitl/Bit2 - Write lock bit 1/2.

OTn komaHAbl obecneumBaloT 3anucb (yctaHoBky) 1 u 2 6utoB
3aLMTbl MHPOPMAaLIMKN COOTBETCTBEHHO. BbINONHATCA MIHOBEHHO.
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5.10.2. Th32/Th64 - Write 32/64 bytes into code table.

KomaHgbl cnyxaTt ans 3anucy wmdpoBanbHOW Tabnuubl AnMHON
32 n 64 Gawvita COOTBETCTBEHHO. BbIMONHAKOTCA MrHOBEHHO. [aHHble
ONs1 3anucu cYMThIBaKOTCS U3 Havana bydepa nporpammaropa.

5.11. fononHuTenbHble KOMaHAbl Agna OM3BM MCS-51 FLASH.

5.11.1. Bitl/Bit2/Bit3 - Write lock bit 1/2/3.

3T KomaHapl obecneunBaloT 3annchb (yctaHosky) 1, 2 u 3 6utos
3aLMTbl MHPOPMAaLMKN COOTBETCTBEHHO. BbINONHATCA MIHOBEHHO.

5.11.2. ErCh - Erase chip.

KomaHpa obecneunBaet ctupaHue copepxmmoro FLASH-namsitn
OMOBM. BbInonHseTcs MrHOBEHHO.

5.12. [JononHuTenbHble KOMaHAbI ans SEEPROM I%C.

5.12.1. Prot - Protection.

KomaHga ocyluecTBnsieT yCTaHOBKY 3alumTbl 6rioka uHdopmMamm
OT nocneayoLwmx U3MeHeHun ans mukpocxembl 24C65. Brnok moxet
cogepxatb oT 1 go 15 pacnonoxeHHbIX NOAPSA CEFMEHTOB pa3MepoMm
no 512 6GawitoB. [Nepen Hayanom BbIMNOMHEHWsI KOMaHAbI MporpamMmmaTop
npeanoXuT BblIOpaTb HOMep nepBoro 3awuwaemoro cermenta (“F” Ha
uwHaukatope) n ux kommyectso (“N”). [Ons Bblibopa wcnonb3yetcs
knasuwa “SELECT”, ans BBoga - "ENTER". [Ins noBTopHOro BBOAA
npu owmnbke HeobxoaMMO HaxaTb 06e KnaBuLIN OQHOBPEMEHHO.

5.13. JononHuTtenbHble KOMaHAbl ana SEEPROM MicroWire.

5.13.1. RdPr — Read Protect register.

KomaHga nponsBoauT cuuTbiBaHWe agpeca U3 permctpa 3alluThbl,
oTobpaXKeHWe ero Ha MHAMKaTope W 3anoMuHaHWe Ans nocneayoLyen
yCTaHOBKM 3awuTbl. Haxatve niobov knasuwn NPUBOAUT K BO3BpaTy B
pexum “Com>",

5.13.2. Prot — Protection.

Komanga npov3BoAMT 3anuCb paHee CYMTaHHOro agpeca B
perucTp 3awmTbl. BbinonHsieTca mrHoBeHHo. [Nepen 3anucbio appec
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MOXeT OblTb M3MeHeH HaxaTtuem knaeuwm “SELECT”. Appec He
[JOIMKEH NpeBbIlaTh pa3Mepa MUKPOCXEMBI.
5.13.3. UnPr — UnProtection.

KomaHga ocyLlecTBRsieT OYUCTKY peructpa 3aluTbl U CHATUE
3aWmTbl OT 3anuMcu co Bcell Mukpocxembl [13Y. BbinonHseTtcs
MIHOBEHHO.

5.13.4. Lock — Lock protect register.

KomaHza npegHasHadeHa ans GNOKMPOBKY peructpa 3aluThbl oT
nocreayLwmx M3MeHeHwin. BbinonHseTcs mrHoBeHHo. Mocne Bbinon-
HeHus1 3Tol koMaHabl Mukpocxema [M3Y sawmiaeTcs HaBceraa, CHATb
3aLLUTY HEBO3MOXKHO.

5.14. JononHuTenbHble KOMaHAbI ana SEEPROM SPI.

5.14.1. RCfg — Read configuration.

KomaHpa npousBoaMT CUMTbIBaHWE COAEPXKMMOro  perucrpa
cTaTyca, ero oTobpaxeHune 1 3anoMuHaHvie Ana nocrneayloLlen sanucu
B APYryto Mukpocxemy. Haxartune nobori knasmwy NnpuBoAMT K BO3BpaTy
B pexum “Com>".

5.14.2. WCfg — Write configuration.

KomaHpa ocyulecTBnsieT 3anucb B peructp craTyca paHee
CUYMTaHHOTO 3HaYeHus. BbinonHAeTCA MrHOBEHHO.

5.14.3. VCfg — View configuration.

KomaHpga npepgHasHaveHa Ansi NpocMOTpa paHee CYUTaHHOro U3
pernctpa crartyca 3HayeHus B Buae 2-x paspsgHoro 16-puyHoro ymcna.
HaxaTne noboli knaBuwv NpUBOAUT K BO3BPaTy B pexum “Com>".

5.15. flononHuTenbHble KOMaHAbl ansa SEEPROM 4-Wire.

[ns aToro cemeincTBa AONOMHUTENbHbLIE KOMaHAb! OTCYTCTBYIOT.
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5.16. lononHuTenbHble KOMaHAbl Ans PIC-koHTponnepos.

5.16.1. RCfg — Read configuration.

Komanga npousBogut cuutbiBaHue |D-obnactm u  KoHdwury-
pauuoHHoro crioBa wu3 Mukpocxembl PIC-koHTponnepa B Oydep
nporpaMmmMaTtopa Ansi NpoCMOTpa Unu 3anucu B Apyryto MUKPOCXeMy.

5.16.2. WCfg — Write configuration.

KomaHga ocyuwectBnsetr 3anuck ID-obnactm u KoHdwury-
paumoHHoro crioea PIC-koHTponnepa.

5.16.3. VCfg — View configuration.

Komanga npegHasHadeHa pAansg npocmotpa ID u KoHdwury-
pauMoHHOro crnosa Ans Mukpocxembl PIC-koHTponnepa u3 6Gydepa
nporpammaropa. Ha nHgukatop BbiBoauTcs ID B Buae 4-x paspsagHoro
16-puyHoro uncna. Haxatue nioboli knaBuLWK NPUBOAUT K UHAMKALMK
KOHMMrypaLMOoHHOro criosa, 3aTem K Bo3Bpary B pexum “Com>".

5.16.4. ErCh — Erase chip (inonvko onn 16C8X/F8X).

KomaHgoa obecneumBaeT nomnHoe ctupaHue cogepxumoro PIC-
KOHTpOnnepa, BKMYas namaTe nporpamm, |D-o6nacte M croso
KOchmrypaumm, namMATb OaHHbIX. BbinonHeHne KOMaHabl UMEET CMbICI
TONbKO AN 3alWLLEeHHOW MuKpocxembl. Y He 3awwueHHoro PlCa
cTapas MHopMaLms CTUpaeTcs aBTOMaTUYECKW NPy 3anucy HOBOW.

5.16.5. Data — Switch to data memory (monvko onsn 16C8X/F8X).
KomaHpga nepeknioyaeT nporpammatop B pexuMm paboTel ¢ na-
MATbIO AaHHbIX PIC-koHTponnepa.
5.16.6. Prog — Back to program memory (monvko ons 16C8X/F8X).
KomaHaa BbIBOAUT NporpamMmMaTtop 3 pexuma paboTbl C NamMsATbio
AaHHbIX PIC-koHTponnepa. MpucyTCTByeT TOMBKO B 3TOM peXumMe.
5.17. Pa6ota c MN3Y pasnuyHbIX TMNOB.

Mporpammatop MI1-10 no3BonseT OCyLEeCTBNATbL nNepesanncb
(konupoBaHwue) nHgopmaumm 13 N3Y ogHoro cemeiictea B M3Y apyroro
cemeiicTBa, a ana YO-MNM3Y n FLASH Takke n3 6onblueit MUKpOCXeMbl
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B MeHbWyld W HaobopoT. B aTom pasgene onvcaHbl NpUEMbI,
No3BOMNAOLLNE peanm3oBaTh 3TV NoMne3Hble PYHKLUN.

Ona konupoBaHus uwHdopmauum B T3Y apyroro cemelicTea
cnegyeT 3adaTb TMM MUKpocxeMbl obpasua, cuMTaTe MHopMaumio B
Oydep, ogHoBpeMeHHbIM HaxaTuem knaBuw "SELECT" u "ENTER"
nepeBecT nporpaMmaTtop B WCXOAHOE COCTOsiHME, 3adaTb Tun
NpoLINBaEeMON MWKPOCXEMbl W OCYLLIECTBUTb 3anucb. EcTecTBeHHO,
ecnn o6bemM MUKpocxembl obpasla npesbilaeT obbem npoLurBaemon
M3Y, yactb nHdopmauum byaeT notepsiHa. Ecnun, Hao6opoT, obpasey
MeHbLUe, OH ByaeT AononHeH MHdopMaLnen, Haxoasercs B bydepe.

Ecnun obpasey u npowwvBaeMas MUKpOCXeMa OTHOCATCS K
cemenicteam  YO-MM3Y wunun  FLASH, onepauna KonupoBaHusi
ynpolyaetcs, T.k. M3Y aTux cemeiicTB COBMECTUMbI MO YNpaBnsioLWUM
CcuUrHanam B pexmmMe YTeHusi. B 9Tom criydae goctaToqHO 3agathb Nullb
Tvn npowwmBaemoit MN3Y Kak anst YTeHus, Tak u Ansa 3anucu. MonoxeHne
nepekniovartensi, pasymeeTcsl, [OO/MKHO COOTBETCTBOBATb  TUMy
MUKPOCXEMbI, YCTAHOBIIEHHOW B NaHErb.

[Ons nepe3anucu uHGopMauum n3 Gonblueit MUKpocxembl Y-
MA3Y wnn FLASH B meHblwylo unu HaobopoT, 3agaHue Tuna M3Y
BbIMOMHAETCS TONbKO oAuH pa3. [Mpu 3Tom BBOAMTCA TUM Gonbluein
MWKPOCXEMbI, pasMep W HOMep WCMoNb3yemMoro B Hei 6roka.
OueBugHO, YTO pasMep Ornoka [JOMKEH COOTBETCTBOBATb OOBbemy
MeHbLuen M3Y.

OTOT MeToA NpUrofeH 1 Npu o6beanHEHNN UHGOPMaLMKn U3 He-
CKOMbKUX MUKPOCXeM B ofHy Gornbluero o6bema. OgHako, ecnv oobem
bonbluert MMKpOCXeMbl He npeBsbilwaeT pa3vep bydepa (128 KbanT),
KONMYecTBO HEeOoBXOAUMBIX oOnepauuii MOXHO YMEHbLUWUTb, Mocne-
[0BaTenNbHO CYMTaB MEHbLUNE MUKPOCXeMBbI B Bydep, 1 3aTem, BbibpaB
OonbLUyl0 MUKpPOCXeMy, 3anucatb ee B OAuH npueMm. AHanormyHo
MOXHO YNpOCTUTb W Mpouecc [AeneHns uHdopmauum u3 OJHOW
MWKPOCXEMbI B HECKOJTbKO MEHbLLMX.
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6. MoproToBka M NopsiAOK paboTbl C NPOrpaMMaTopom
nop ynpaBneHMeM nepcoHanbLHOro KOMnbITepa.

BbiGop aTOro pexvmMa ocyLLecTBNsieTCs aBToMaTU4eCcKn, ecnm npu
BKIIIOYEHUU nNuUTaHus npubopa K ero WHTepdeNCHOMY pasbemy
noakntoyeH kabenb ANs CBA3N C NepcoHanbHbiM kommnbioTepom (MMK).
Bca HeobGxoammas mHdbopmauus otobpaxaetcs Ha moHuTope K, a
BBOJ KOMaHf OCYLLIECTBMSIETCA C €ero KrnaBuaTypbl Wnn “Mbiwn’.
KnaBuwmn nporpammartopa He WUCNOMb3YyKTCH, WX Haxatue He
ponyckaeTcs. Ha uvHaukaTtope oTobpaxaetcs coobueHne “EXTR”
(External control - BHelwHee ynpaBneHue). HasHaueHve u nopsgok
MCMNONb30BaHUsi NaHenen n nepeknioyatenen nporpaMmaropa Takue
e, KaK 1 B aBTOHOMHOM pexume (cM. rnasy 5).

[na paboTtbl nporpammatopa nog ynpaeneHuem [1K Tpebyetcs
ckonupoBaTtb pavinbl C npunaraemMo AUCKETbl U3 AUPEKTOpUM,
COOTBETCTBYIOWEA Mopenu Baiwero nporpammartopa, M OWpeEKTOpuM
\UTIL Ha >xectkuin guck MK B aupektoputo \ROMSERV unu B ntobyto
Apyryto.

MogknioyeHne nporpammatopa k [1K ocyuwectBnsieTcss 4depes
nocnegoBaTenbHbI MHTEpderic RS-232. [1na aTtoro Heobxoaum cTaH-
AapTHbI kabenb, pacnavika koToporo npusefeHa B [lpunoxeHun 6.
CkopocTb 06mMeHa mexay nporpammatopom u MK — 9600 - 57600 6uTt/c.
MuTaHne nporpammaTtopa OCYLUECTBMSIETCA OT BHELUHEro WCTOYHUKA
nuTaHusa. [onyckaeTcsi Mcnonb3oBaHue HanpsbkeHuss 12B ot 6Gnoka
nuTaHna komnbtotepa. BHUMAHMUE! [MogknioyeHne u oTknoveHne
uHTepdericHoro kabensi mexay MK n nporpammaTopoM pekomeHayeTcs
npou3BoanTb TOMbKO npu 8bIK/TIOYEHHOM numasuu
npozpaMmamopa BO nsbexaHve NOMOMKU KOHTponnepa
nocneposatensHoro nopta K.

[Mocne nogknioyeHust NnporpaMmmMaTopa K KOMMbHTEpY Bce ynpas-
neHuve ocyuectansietca nporpammont mp10.exe. MNpu nepsom 3anycke
nporpamMmbl 6yAeT NpeanoxeHo BbibpaTb HOMep nocrefoBaTenbHOro
nopta agnsa paboTbl C NporpaMMaTopoM, CKOpPOCTb OobMeHa u apyrue
HacTponku. TN napaMeTpbl MOXHO coxpaHuTb (Save). [Npu atom Byaet
co3faaH dann KOHpurypavmum mp10.cfg, KOTOPbIN 6ynet
MCMNONb30BaTbCA aBTOMaTUYECKM NMPU MOCNEAYOLLMNX 3anyCcKax.
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Mpn HopmManbHOM MOAKMYEHWN MpOrpamma MHULManuavpyet
ceaHC paboTbl W MepexoaMT B OCHOBHOW pexuMm. B cnyyae
HenpaBUIIbHOrO MOAKMIOYEHUS MporpaMMaTopa, ero HevcrnpaBHOCTM,
HeucnpaBHOCTM Onoka nuTaHusl, WHTepdelcHoro kabens unm
nocnegosatensHoro nopta [1K, nporpamma mp10.exe npu 3anycke
BblgaeT AuarHocTuyeckoe coobujeHne. Ecnu nporpammartop He
NOAKMIOYEeH, TO Mocfne 3anycka nporpammbl  MOXHO MpPOMNYyCTUTb
uHuumanusauymio (Ignore) n nonyuntb BO3MOXHOCTb oObpabaTbiBaTtb
MHopMaLmio B (harinax Ha gucke.

Ha akpaHe pacnonoxeHo ABa OKHa U B HMXXHEN CTPOKe - oyHKLIMO-
HanbHoe MeHto. CrieBa pacnofnoXeHo OKHO Ans Bblbopa dannos npu
NpoCcMOTpe, KOHTPpOne, peAakTMpoBaHuu 1 3anucu nHdgopmadv B M3Y.
CnpaBa pacnonoxeHo OkHO Ans Bblbopa cemerictBa u Tuna [3Y,
onpefeneHvns  rpanvy  paboyer obnactu. bBonee nogpobHas
uHopmaumss o paboTe nporpammbl  codepxutca B dhaine
mp10info.doc.

[Ina nepexoga B aBTOHOMHbIV pexum TpebyeTcs BbIKMOYUTL
nuTaHWe nporpaMMaTopa, OTCOeAMHUTb WHTepdeVcHbI kabenb u
BHOBb BKIMIOYWTb NUTaHWe npubopa.

7. KomnnekT nocTtaBKu.

Mporpammarop MI1-10.

MHCTpyKUusi no akcnnyaTauum.

[wnckeTa ¢ nporpaMMHbIM obecneveHrem.
Mepexoanuk gns OM3BM.

Mepexoanuk gns PIC-KoHTponnepos.

gl

8. MapaHTUitHble 06si3aTenbCTBa.

M3rotoBuTenb rapaHTMpyeT HopmanbHyio paboTy npubopa B
TeyeHne 12 mecsueB C MOMEHTa MpoAaxu noTpebutento, a Takke
6GecnnaTtHbli PEMOHT B TEYEeHUW BCEro rapaHTUMHOrO cpoka npu
ycnosun  cobniofeHns  npaBun  MOSb30BaHWS,  YCTAHOBMEHHbIX
HaCTOALLEN UHCTPYKLUUEN.

3as8BKM Ha rapaHTUNHBLIA U MOCMerapaHTUNHLIA PEMOHT MPUHK-
MaroTCs Mo MeCTy NOKyNku npubopa.
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MpunoxeHne 1.
KoHTponbHbie cymmbl "unctbix™ M3Y n OM3BM

Tun MUKpOCXeMbl O61beM, | KoHTp.
6anT | Cymma

24C01, 8572, 25(C)010, 93C46, 59C11 128 FF80
24C02,8582, KP1568PP1, 25(C)020, 93C56, 59C22[ 256 FFOO0
24C04, 8592, 25(C)040, 93C66, 59C13 512 FEOO
24C08, 25(C)080, 93C76 1K FCO00
24C16, 24C164, 24C174, 25(C)160, 93C86 2K F800
2716, 27C16, K573Pd2, P®5
24C32, 25(C)320 4K FO00
2732, 27C32
8051, 8751, 87C5, K1816/1830BE751, 89C51
24C64, 24C65, 25(C)640 8K E000
2764, 27C64, K573Pd4, P©6, KC1626Pd1
28C64
8753, 87C51FA, K1830BE753, 89C52
24C128, 25(C)128 16K C000
27128, 27C128
24C256, 25(C)256 32K 8000

27256, 27C256, K573P®7/8
28C256, 28F256, 28F256A, 29C256, 29C257

27512, 27C512 64K 0000
28C512, 28F512, 28F512A
29C512, 29EE512
27010,27C010, K573P®9 128K 0000
28C010,28F010,28F010A, i28F001BX
29F010, 29C010, 29EE010, 29EE011, 49F010
27020, 27C020 256K 0000
28F020, 28F020A, i28F002BX, i28F200BX
29C020, 49F020

27040, 27C040 512K 0000
i28F004BX, i28F400BX, 28C040

29C040,29F040

8048, 8748, 8741, K1816BE48 1K 0000
8049, 8749, 8742, K1816BE49 2K 0000
8050 4K 0000

"Unctele" M3Y copepxat no Bcem agpecam koabl FF. ““Yuctbie”
MUKpocxeMmbl cemerictBa MSC-48 cogepxat no Bcem agpecam kog 00.
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KoHTponbHble cyMMbl "ynctbix" PIC-koHTponnepos

Twn MyKpocxembl O6bvem, | KoHTp.
CIoB cymma
16C54, 16C55, 12C058 512 0C00
16C56, 12C509 1K 2800
16C57, 16C58 2K 6000
12C508-Calibration 1K-1 FDF2
12C509-Calibration 2K-1 19F2
16C554, 16C620, 16C710, 16CR83, 16F83 512 3C00
16C556, 16C61/621, 16C71/711,
16C84/CR84, 16F84 K B800
16C558, 16C62/622/64, 16C72 2K B000
16C63/65, 16C73/74, 16C923/924, 14000 4K A000
16C66/67 8K 8000
14000-Calibration 4K-64 D180

MpunoxeHune 2. HanpsixeHusi nporpammupoBanus MN3Y

27010-27040
K573P®2, P®5

+

K573P®d4 +
K573P®6 +
K573P®7 HET AaHHbIX
K573P®8 +
KC1626P®1 +
8748-8751

K1816BE48/49
K1816BE51/751

87C51-87C53 +
89C51,89C52  +
K1830BE751/753 +
PI1C12/16/14000

Tun N3Y 12.5B 19B 21B 25B
2716 + +
2732 + + +
2764-27512 + +
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MpunoxeHwue 3.
BnoyHas cTpykTtypa cemeiictBa Intel 28F***BX
1 BbIGOp Groka AnsA cTupaHus.

28F001BX-B

ooy | oo | ey
1 boot 8 00000H-01FFFH 8K 0
2 param. 4 02000H-02FFFH 4K 2
3 param. 4 03000H-03FFFH 4K 3
4 main 112 04000H-1FFFFH 64K 4
28F001BX-T

H T P

broca | 6roca | Koaiir ot BLK> | Nuw>
1 main 112 00000H-1BFFFH 64K 0
2 param. 4 1C000H-1CFFFH 4K 28
3 param. 4 1D000H-1DFFFH 4K 29
4 boot 8 1EQ00H-1FFFFH 8K 15
28F002BX-B, 28F200BX-B

voes | ovona | ey
1 boot 16 00000H-03FFFH 16K 0
2 param. 8 04000H-05FFFH 8K 2
3 param. 8 06000H-07FFFH 8K 3
4 main 96 08000H-1FFFFH 32K 1
5 main 128 20000H-3FFFFH 128K 1
28F002BX-T, 28F200BX-T

voes | ovona | ey
1 main 128 00000H-1FFFFH 128K 0
2 main 96 20000H-37FFFH 64K 2
3 param. 8 38000H-39FFFH 8K 28
4 param. 8 3A000H-3BFFFH 8K 29
5 boot 16 3C000H-3FFFFH 16K 15
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28F004BX-B, 28F400BX-B

Homep Twn

Paavep

6roka 6roka K6ant Fparmue BLK> NUM>
1 boot 16 00000H-03FFFH 16K 0
2 param. 8 04000H-05FFFH 8K 2
3 param. 8 06000H-07FFFH 8K 3
4 main 96 08000H-1FFFFH 64K 1
5 main 128 20000H-3FFFFH 128K 1
6 main 128 40000H-5FFFFH 128K 2
7 main 128 60000H-7FFFFH 128K 3

28F004BX-T, 28F400BX-T

nom | _onowa | Koanr Toaty BLK> | Nuw>
1 main 128 00000H-1FFFFH 128K 0
2 main 128 20000H-3FFFFH 128K 1
3 main 128 40000H-5FFFFH 128K 2
4 main 96 60000H-77FFFH 64K 6
5 param. 8 78000H-79FFFH 8K 60
6 param. 8 7A000H-7BFFFH 8K 61
7 boot 16 7C0O00H-7FFFFH 16K 31

MpunoxeHwue 4.

Pa3smep ctpanuy PAGED FLASH & EEPROM.

Pasmep HasBaHune Mukpocxemsbl
CTpaHuLbI
Atmel
64 bytes | AT28C256, AT29C256, AT29C257
128 bytes | AT29C512, AT28C010, AT29C010
256 bytes | AT29C020, AT28C040, AT29C040
Winbond
128 bytes | W29EE512, W29C010, W29EE011, W29C020
SST
128 bytes | SST29xE512, SST29xE010, SST29xE020
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MpunoxeHwue 5.
Mpumep ceaHca paboTbl C NPOorpaMmMaTopomM.

3apava: NpoBepuTb Hanuune B MUKpocxeme 2764 nporpammbl
ans TenedoHa c onpegenuteneM Homepa, Bepcust 33 (KOHTpornbHasi
cymma 51D5) n ckonunpoBaTb ee B unctyto K573P®6.

[enctensa nonb3osarens Mhavkauns KommeHTapui

BkntoyeHune nutaHmnsa Fam>

<SELECT> 27XX

<ENTER> Typ>

<SELECT> -16

<SELECT> -32

<SELECT> -64

<ENTER> BTk>

<SELECT> 8K

<ENTER> Com>

YcTaHoBka 2764 B naHenb com>

<SELECT> WrtR

<SELECT> SumR

<ENTER> 51D5 BEPHO
<ENTER> Com>

<SELECT> WrtR

<SELECT> SumR

<SELECT> SumB

<SELECT> Load

<ENTER> Com>

<SELECT> WrtR

<SELECT> SumR

<SELECT> SumB

<ENTER> 51D5 CYMTaHO BEPHO
<ENTER> com>
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[encTtBus nonb3oBarens

Mhavkauns KommeHTapui

YcTaHoska Upp 19B
K573P®6 B naHenb

<SELECT>
<SELECT>
<ENTER>
<ENTER>
<SELECT>
<ENTER>
<ENTER>

<SELECT>
<SELECT>

<ENTER>

<ENTER>
BhblkntoueHne nuTaHus
OkoH4YaHue paboTbl

com>
com>
WrtR
SumR
=0[0]0]
com>
WrtR
strt
w 0%
w99%
com>
WrtR
SumR
51D5
com>

YcraHoBKa

vucrtaa

3anncb

3anncb

3anncb
3anncaHo

NPOLUNTO BEPHO

MpunoxeHue 6.
Pacnaiika uHTepdericHoro kabens.

Mporpammarop CcOoM1 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
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MpunoxeHune 7.
Mpumepbl pacnankyn nepexoaHUKOB
Ans HEKOTOPbIX TUMNOB KOPNycoB

Pacnaiika nepexogHuka ansa 27C64...27C512.
Kopnyc PLCC-32

KoHTakT KoHTakT naHenwu KoHTakT naHenwu KoHTakT
PLCC-32 nporpammaropa nporpammaropa PLCC-32
1 - 30 32
2 3 29 31
3 4 28 30
4 5 27 29
5 6 26 28
6 7 25 27
7 8 - 26
8 9 24 25
9 10 23 24
10 1 22 23
11 12 21 22
12 - 20 21
13 13 19 20
14 14 18 19
15 15 17 18
16 16 - 17
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Pacnaiika nepexogHukoB ans SEEPROM.

(8010S/8d1Q)
»wOBG

4,7

8

(r1doss1)
P Co)iera

2%

13, 14

(8010S/8d1Q)
wx(D)G2

2%

7,8

(71010S)
~+S0(1)e6

9,10

12,13

(8d10/8210S)
X4xOE6

Twvn MUKpOCXeMbl 1 Kopryca

3

2

(80108)
~+(S)0€6

1

(r1010S)
»wOEB
WOV

10
12
13

edolewwediodu
MLISHEU LYeL1HOY|

1

*) Uepes pesuctop 240 Om.

**) YUepes guop, aHo4oM K mporpammaropy.
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Pacnanka nepexogHukoB ansa 28F***BX.

Kopnyc PSOP-44

KoHTakt | KoHtakT || KoHTakT | KoHTakT
PSOP- naHenu naHenu PSOP-
44 npor-pa npor-pa 44
1 1 1 44
2 - 31 43
3 ) 26 42
4 27 23 41
5 5 25 40
6 6 4 39
7 7 28 38
8 8 29 37
9 9 3 36
10 10 2 35
11 1 30 34
12 22 16 33
13 16 16 32
14 24 12 31
15 13 21 30
16 - - 29
17 14 20 28
18 - - 27
19 15 19 26
20 - - 25
21 17 18 24
22 - 32 23

(*) CmoTpM cchbinky K criegytoLei Tabnuue.
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Kopnyc TSOP-56

KoHTakT | KoHTakT || KoHTakT | KoHTakT
TSOP- naHenu naHenu TSOP-
56 npor-pa npor-pa 56
1 - - 56
2 - 30 55
3 2 16 54
4 3 16 53
5 29 12 52
6 28 21 51
7 4 - 50
8 25 20 49
9 23 - 48
10 26 19 47
11 - - 46
12 - 18 45
13 31 32 44
14 1 32 43
15 - - 42
16 - 17 41
17 - 40
18 - 15 39
19 - - 38
20 ) 14 37
21 27 - 36
22 5 13 35
23 6 24 34
24 7 16 33
25 8 22 32
26 9 11 31
27 10 - 30
28 - - 29

(*) OTOT curHan B NnaHenu nporpammaTtopa OTCYTCTBYET, OHAKO OH
MOXeT ObITb B3AT € nnatbl nporpammaropa. 3a nHopmaumen
obpatutecb no mecty nokynku. Ana 28F002BX/200BX atot
CUrHan MOXeT He noaaBaTbCs.
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Kopnyc TSOP-40

KoHTakT | KoHTakT || KoHTakT | KoHTakT
TSOP- naHenu naHenu TSOP-
40 npor-pa npor-pa 40
1 2 30 40
2 3 16 39
3 29 - 38
4 28 - 37
5 4 23 36
6 25 21 35
7 26 20 34
8 27 19 33
9 31 18 32
10 1 32 31
11 1 32 30
12 - - 29
13 ) 17 28
14 5 15 27
15 6 14 26
16 7 13 25
17 8 24 24
18 9 16 23
19 10 22 22
20 11 12 21

(*) OTOT curHan B NnaHenu nporpammaTtopa OTCYTCTBYET, OHAKO OH
MOXeT ObITb B3AT C NnaTthl NporpammaTopa. 3a uHdopmauven
obpatutecb no mecty nokynku. Ana 28F002BX/200BX atot
CUrHan MOXeT He noaaBaTbCs.
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MpunoxeHwue 8.
Bo3moxHble Npo6nembl Npu pa6oTe ¢ NporpaMMaTopom
M CNOCOObI UX peLUeHUs.

1. UckaxkeHus1 uHgbopmayuu Ha uHOUKamope.

[MpUYMHON NOSIBNEHUS WUCKAXEHUN MOXEeT ChyxuTb pabota cC
HEMCNpaBHOW  WMM  HEMPaBUIIbHO  YCTAHOBIMEHHOW B  NaHenb
MuKkpocxemon M3Y.

[Mocne yoaneHuss MMKpOCXeMbl M3 MaHenu npaBumbHasi MHOWKa-
UMs BOCCTaHaBNMBAETCS aBTOMAaTUYECKU MPW CMEHe MHopMaumun Ha
nHaukaTope.

2. Heycmoliyusoe cqyumsigaHue uHgopmayuu u3 M3Y.

Ecnn noBTOpHble noAcyeTbl  KOHTPONbHOW CyMMbl  AaloT
pa3nuyHble pe3ynbTaTbl Npu 3aBegoMo ucnpasHon M3Y, To npuunHoi
MOXET SBMSATLCS MNMOXOM KOHTAKT MMKPOCXEMbl C MaHenbk npo-
rpammaTopa BCreaCcTBUE OKUCIEHUS UMK 3arpsi3HEHNS BbIBOOOB.

K ynyyLieHuto KoHTakTa NpuBoAWT CABUI MUKPOCXEMbI B 3aKpbITOM
naHenu.

3. Homepﬂ C853U KOMIMbomepa c ripocpamMmanmopom.

K nomoGHolii npoGrneme o06bIMHO MPUMBOAUT HELOCTATOYHOE
BbICTPOAENCTBUE KOMMbIOTEPA NPU BICOKON CKOPOCTM OBMeHa.

YMEHbLLUNTL BEPOATHOCTL CO0EB MOXHO UCKIOUMB NepemeLleHme
“MBILLKM” W HaxaTue KHOMOK KnaBMmaTypbl KOMMblOTEepa BO BpeEMS
BbIMOJIHEHUSI KOMAHZ, UNN YMEHBLLMB CKOPOCTbL OOMEHa.
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FapaHTUIHBLINA TanoH.

YHuBepcarnbHbI MUKPOMNPOLLECCOPHbIN nporpammatop M3Y MIM-10.

CepuiiHbIi Homep

[arta Bbinycka nporpammaropa

[ata npogaxu

Mpopasey

LWramn

OTMeTKM 0 peMoHTax:

Copyright 11998, Romservice. All Rights reserved.



