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1. HasHauyeHue npubopa.

YHuBepcanbHbIi  MUKPONPOLIECCOPHBIN  nporpammatop  MIM-9M
npeactaBnser  cobol  cneuvanu3vMpoBaHHYl  8-MU  paspsigHyto
MUKpoOBM n npegHasHadeH ans paboTbl ¢ MUKpOCXEMamu nporpam-
mupyembix M3Y ¢ ynbTpaduonetoBbiM cTupaHnem uHgopmaumm (Y-
MN3Y, EPROM) oTeyecTBeHHOro u 3apybexxHOro nponM3BOACTBa cepuii
K573, KC1626, 27***, 27C***,  3aneKkTpu4ecku cTupaembimMu
Mukpocxemamn EEPROM u FLASH cepuii 28F***, 28C***, 29F***,
29C***, 29EE**™* wn 49F***, nocnepoBaTenbHbIMA  3NEKTPUYECKU-
ctupaembivmn M3Y (SEEPROM) cepuin K1568, 24C**, 85**, 93C**, M3Y
ofHoKpucTanbHbIXx MukpoOBM (OM3BM, MCS) cepuin K1816, K1830,
87**, 87C**, 89C** n 80** n M3Y PIC-koHTponnepoB cepuii PIC12,
PIC16 n PIC14000.

Mporpammatop MoxeT paboTaTb kak B aBTOHOMHOM pexume, Tak
n nop ynpaeneHvem IBM-coBMecTMMOro nepcoHanbHOro KommnbtoTepa
(nanee MK).

B aBTOHOMHOM pexume NpuGop No3BonserT:

¢ MOACYMTbIBATb KOHTPOMbHYD CyMMy XpaHsuweica B [3Y

MHdopMaLun, B TOM Yncre nobnoyHo;

* OCYLECTBMNATb CuYMTbiBaHWEe wHpopmaummn wu3 M3Y un ee

oTobpakeHne B 16-pryHO 1 CUMBONBHON (hOPME;

¢ CpaBHMBaTb MHOPMALMIO N3 ABYX MUKPOCXEM-HOCUTENeN;

* orepaTMBHO NPOBEPATb KAYECTBO CTUPAHUS MUKPOCXEM;

¢ npousBoguTb 3anucb B [13Y wHopmauun, ucnonb3ys B

KavyecTBe HocMTens M1Kpocxemy-obpaseL;

e ycTaHaBnvBaTb OWUTbI 3awWuUTbl MHpOpMaLMK U NPOU3BOAUTH

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

* OCyLLEeCcTBNATb CTUpaHne Mukpocxem FLASH-namatu, anektpu-
Yyecku ctnupaembix OMOBM n PIC-koHTponnepos;

* ycTtaHaenueaTtb 3awuty ang SEEPROM,;

¢ MpoBepaTb paboTocnocoBHOCTL MUKpOCXeM cTtatudeckmx O3Y
Tuna K537PY8, K537PY9, K537PY10, K537PY17, K537PY25,
6216, 6264, 62256, 621000 1 aHaNOMMYHbIX.
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Mop ynpaBneHnem KomnbioTepa Npnéop nossonseT:

* MOACYMTbIBATL KOHTPOMbHYD CymMMy XpaHsuwernca B [3Y
MHdopMaLun, B TOM Yncre nobnoyHo;

* OCYyLLEeCTBNATb CYUTbIBaHWE MHMOopMauum n3 N3Y ans 3anvicu B
dann;

¢ CcpaBHMBaTb MHMOPMaLUWo 13 mukpocxemsl M3Y u daiina;

¢ npou3BoauTb 3anucb B [M3Y wHdopmaummn, XpaHsiiencs B
channe;

e ycTaHaBnuBaTb OWTbI 3awyTbl MHOPMaUMK W NPOU3BOAUTH
3anuck WwndposansHol Tabnuusl OM3BM,;

e cuuTbiBaTb W nporpaMmupoBaTb copepxumoe |D-obnacTw,
KOHMUrypaumm n namatn gaHHeix PIC-koHTponnepos;

* OCyLEeCcTBNATb CTUpaHne Mukpocxem FLASH-namatu, anektpu-
Yyecku ctnupaembix OMOBM n PIC-koHTponnepos;

* ycTtaHaenueaTtb 3awuty ang SEEPROM.

MporpammaTtop paccyMTaH Ha paboTy C aBTOHOMHbLIM  MIU
CeTeBbIM WCTOYHUKOM MUTAHWS B MOMELLEHMM WU Ha OTKPLITOM
BO3OyXe.

2. YcTpoicTBO npubopa.

YcTpoicTBO nporpaMMatopa MO3BONSET OCYyLeCTBMATb BBOA,
MHdOPMaLMM NpY NMOMOLLM ABYX MHOrOMYHKUMOHAmMbHbIX Knasuil. [ns
oTOOpaxeHns MHOpPMaLUM CRyXWUT 4-x paspsigHbii  MaTpUYHbIN
andaBuTHO-UMMPOBOM MHAUKaTop. B nporpammaTope MMEKTCS KOH-
TaKTHble MaHenu Ans ycraHoBku mukpocxem [M3Y n 7-Myu KHOMOYHbIN
nepekniovyatens, obecneyvBalWMii  NEPEKOMMYTALMIO  KOHTaKTOB
naHener nop pasnuyHble Tunbl M3Y. YcTaHoBKka BENWYMHBLI Hanps-
XeHusa nporpammupoBaHus (Upp) OCYLLEeCTBNSAETCS 2-X KHOMOYHbIM
nepeknovaTenem.

Bonbluas (32-koHTaKkTHas) NaHenb Cry>XWT AN YCTaHOBKM MUKPO-
cxem YO-IM3Y, FLASH-namsaAT1 n nepexogHukos ana OM3BM u PIC-
KoHTponnepoB. Mwukpocxembl [13Y, BbinomnHeHHble B 24-x u 28-mu
BbIBOZAHbIX KOpMNycax, yCTaHaBNMBaloOTCA B 3Ty NaHenb CO CMEeLLeHNEM B
CTOPOHY OT 1-ro BbiBOAA, T.e. BbiBO4 1 MUKpocxembl monagaet B 5-i
MM 3-ii KOHTaKT MNaHenn COOTBETCTBEHHO. [1Be 8-MW KOHTaKTHble
naHenu npegHasHadeHbl ans mukpocxem SEEPROM, npuyem npaBas
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naHenb WCMoNb3yeTcsl Ansi MUKPOCXEM C LUMHOM IQC, nesas - gns
MUKpOCXeM ¢ LWnHon MicroWire.

[ns pa6otkl ¢ N3Y OM3BM n PIC-koHTponnepoB nporpaMmmaTop
KOMMNMEKTyeTcs1 cnewuumanbHblMu nepexogHvkamu. [laHenu nporpam-
mMaTopa paccyuTaHbl Ha paboTy ¢ MMKpocxemamu B koprycax Tuna DIP.
Honyctuma Takke pabota ¢ kopnycamun PLCC, LCC, TSOP, PSOP,
SOIC n gp. Npy MCNOMb3OBaHUM COOTBETCTBYIOLMX MEPEXOAHNKOB.
PekomeHaaummn no U3roToBMNEHWIO TakKUX NEPEXOOHUKOB MPUBEAEHbI B
MpunoxeHun 7.

[ns noaknioyeHus nporpammaropa k nocrnegoBaTenbHOMY UHTEp-
devicy MNK nmeetcsa ctaHaapTHbIA 9-TW LUTLIPLKOBLIA pa3beM.

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

3. OTnnuus B pa6ote c MN3Y pasnuyHbIX ceMencTB.

3.1. YO-MN3Y (EPROM).

Mukpocxembl YO-MM3Y (EPROM) cepuu 27(C)*** npousBoacTBa
pas3nuyHbIX OUPM U UX OTEYECTBEHHbIE aHanorn MMEKT OOWMHAKOBBIA
Habop ynpaBnsloWMX CUrHaNOB Kak Ans YTEeHus, Tak v Ans 3anucu
nHdopmaumm. 310 nossonuno paspaboTaTe AnA nporpammaropa
MM-9M yHuBepcanbHbI anroputMm 3anucu, MPUrogHbIn Anst mobbix
npeactaButenen  3Toro  CemencTBa, B KOTOPOM  CKOPOCTb
nporpaMMUpoBaHUsi 3aBUCUT OT Ka4yecTBa MpOLUMBAEMON MUKPOCXEMbI,
n moxeT coctaBnaTb 0.2...10000 c/kGauT.

CrtupaHue YO-MNrnay ocyLecTBnsaeTcs VNCTOYHMKOM
yNbTpadmnoneToBoro usnyvyeHus. [Ons HagexHoro CcTUpaHusi Bpemsi
obnyyeHns pekomeHayeTcs yBenuuutb Ha 50% nNO OTHOLIEHUIO K
MWHUManNbHO  HeobxoAMMOMYy, Mocfe  KOTOpOro  MUKpocxema
CUYNTBLIBAETCS NPOrpaMMaToOpOM Kak YncTas.

B nocnegHee BpeMs MOMyYWnW LUMPOKOE pacnpocTpaHeHue
MUKPOCXeMbl 3TOro cemeictea B wucnonHeHun "OTP" (One Time
Programmable - ogHokpaTHO nporpammupyemsble). Kopnyca atux MN3Y
M3roTOBIEHbI U3 MIacTMacchl U He UMEKT KBapLEeBOro okHa. CtupaHue
uHdOopMaLmm HeBO3MOXHO. B octanbHom pabota ¢ MuKpocxemamu
"OTP" He oTnM4aeTcs oT paboTbl ¢ 06bIYHbIMK YO-TT3Y.
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BenuunHy HanpskeHus nporpamMMupoBaHus crniepyeT Bblbupatb
MCXOAS M3 yKasaHUii Ha Kopryce MUKPOCXEMbI, YNAKOBKE, CMPaBOYHbIX
OaHHbIX WM cBogHOW  Tabnuvubl [lMpunoxeHns 2  HacTosiwewn
MHCTPyKUMKn. HekoTopble Tunbl [M3Y BbiNyckaloTcs C  pasnnyHbIMK
HanpshkeHMsMU  nporpamMmMupoBaHus. B cnyvaeTcs  oTcyTcTBUMSA
[OCTOBEPHOW MHpOpMaLIMK, HanpshkeHne MOXHO nopobpatb, HayaB C
MEHbLLErO.

3.2. FLASH.

Mporpammatop MI1-9M opueHTupoBaH Ha paboTy C CeMbio
OCHOBHbIMK ceMeicTBamn mukpocxem FLASH n EEPROM cepuii 28***
n 29***:

- STANDART FLASH (28F256, 28F512, 28F010, 28F020 chmpmbl
AMD, 28F256A, 28F512, 28F010, 28F020 cupmbl Intel);

-AMD AUTO FLASH (28F256A, 28F512A, 28F010A, 28F020A
drpmbl AMD), ocHalleHHble BCTPOEHHbIMW anroputMamMm 3anucum
1 cTupaHus ¢ dyHkuusamu Data poll n Toggle bit;

- Intel BOOT BLOCK FLASH (28F001BX-B/T, 28F002BX-B/T,
28F004BX-B/T, 28F200BX-B/T, 28F400BX-B/T dwvpmbl Intel),
nobnoyHo CcTMpaemble, KVMeKLWMe BCTPOEHHbIE anropUTMbl
3anucyn un ctupaHua ¢ peructpom cratyca, BOOT BLOCK, c
BO3MOXHOCTbIO annapaTHoW 3aluThl AaHHbIX B HEM;

- AMD 5 VOLT FLASH (29F010, 29F040), nobrnoyHo cTupaemsble,
vMeloLMe BCTPOEHHblE anropuTMbl 3anucu U CTUpaHUs C
dyHkumsamu Data poll n Toggle bit;

- Atmel 5 VOLT FLASH (49F512, 49F010, 49F020), To xe, Ho 6e3
NnobnoYHOro CTUpaHus;

-5 VOLT PAGED FLASH (29C***, 29EE***), nocTpaHW4HO
nepesanucbiBaeMble, C aBTOMATUY4ECKUM CTUPaHWEM, VMetoLLme
BCTPOEHHbIE anropuTMbl 3anucu 1 cTupanus ¢ dyHkumamu Data
poll n Toggle bit;

-5 VOLT PAGED EEPROM (28C***), 10 e, Ho mnobalTHO
nepesanucbiBaembie.

BOMbLWMHCTBO ~ MMKpOCxeM  Apyrux  dupm-npoussoguTenei
ABNAIOTCA aHanoramv NepeymcrieHHbIX BbiLlLe.

Ctupaxue MUKpPOCXEM FLASH-namaTu ocyllecTensercs
KOMaHgamu nporpammaropa.
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3anucb FLASH cepuii 29C*** n 29EE*** gormkHa npoussoauTcs
noctpaHuyHo. [lpyM HemonHoW 3arpyske CTpaHWUbl €e O0cTaTok
ctupaetcs. CnegoBaTtenbHo, npu Bblibope ans pabotel Yactu [13Y,
3Ha4yeHMs HadvanbHOrO0 U KOHeYHoro paboumx agpecoB cnegyeT
yCTaHaBnMBaTb KpaTHbIMU pasmepy CTpaHULibl.

Mukpocxembl PAGED FLASH n EEPROM umetot dyHkumo SDP
(Software Data Protection — [NporpammHas 3awmTta AaHHbIX) ANS
obecneyeHnss coxpaHHocTU wuHdopmauum B [3Y npu cbosx B
yCTpoWcTBe, rge OHW npuMeHsitoTcs. [pyu  BblkntoyeHHo SDP
nporpaMMupoBaHne OCYLLECTBMAETCS MPOCTbIMA KOMaHAamu 3anucu,
npu  BKMKYEHHOW — cneuuanbHbIMW  YCMOXHEHHBIMKW  Nocneo-
BaTeNbHOCTAMM KOMaHA. ®PUPMbI-U3roTOBUTENM  3TUX  MUKPOCXEM
HacCTOATENbHO  PEKOMEHAYIT BCerfa BKMOYaTb  3TOT  PEXUM.
Mporpammatop MI1-O9M npegocTaBnseT BO3MOXHOCTb MNpOrpammMupo-
BaHWs B 060MX pexmmax.

Mpn pabote ¢ PAGED FLASH n EEPROM cTtupaHue crapon
MHdOPMaLMN NPOUCXOAMT aBTOMAaTUYECKW, MO Mepe 3anucu HOBOW.
OpHako nMmeeTcs BO3MOXHOCTb ObICTPOro CTUpaHUsi BCe MUKPOCXEMbI.

HanpspkeHne nporpammupoBaHus ansa cepum 28F*** - 12 (12.5) B.
Ona ocTanbHbIX Mogaya HanpsbKeHWs MNporpaMMUpPOBaHUS  He
TpebyeTcs v ero yctaHoBKa Ha MPOrpamMmmaTope He UMeEeT 3HaYeHUsI.

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

na pabotel c OM3BM wncnonb3yeTcs nepexogHuk, npunaraembiii
K mporpammatopy. BHelwHWIn BuA nepexogHunka 1 HasHaveHne naHenewn
npvBeAeHbl Ha PUCYHKE.

B coctae cemerictBa MCS-48

BXOOST MMKPOCXEMbl C MacOYHbIM

g MCS-51 M3Y, wHdopmauuas B KoTOpoe
3anucbiBaeTcs B NpoLiecce M3roToB-

— NIeHNnsA MUKPOCXeMbl U He MOXeT
| 89C2051 6biTb u3MeHeHa (cepusi  80*),
c MN3Y n YO-MMN3Y (cepus 87**) n

h MCS8 MUKpPOCXeMbl ~ ©6e3  BHyTpeHHel
namatTu nporpamm. Ansa pabotbl C

nocregHuMM  nNporpamMMaTtop  He
HyeH, a M3Y OM3BM cepun 80** MOXeT ObITb TOMBKO CYUTAHO.
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lMporpammatop nos3BonsieT Takke paboTaTb C POACTBEHHbLIM
MCS-48 cemeiicteom UPI-42. B aToM criydae Ha naHenb nepexogHuka,
npegHasHadeHHyto ans  MCS-48, Heobxogumo ycTaHOBUTH 2
nepembldku, coeguHsiiolme BbiBog 6 ¢ BbiBogom 40 u BbiBOg 9 C
BoiBogom 20. Mo okoHyaHunM pabotbl ¢ UPI-42 3T nepemblyku
HeobxoauMMo yaanuTh.

B cocraB cemeiicte MCS-51, MCS-51 FLASH Bxogsar
MUKPOCXEMbI C MacoyHbIM MN3Y, nHdopmaums B KOTopoe 3anucbiBaeTcs
B MpoLiecce M3roTOBIEHUSI MUKPOCXEMbl M HE MOXET ObiTb M3MEHeHa
(cepusa 80(C)*™), ¢ MMN3Y wn YO-NMN3Y (cepus 87(C)**), ¢ FLASH-
namsatelo (cepust 89C**) M MuKpocxembl 6e3 BHYTpPEHHeR namsaTu
nporpamMM. [ns paboTbl € nocrnegHnMMU NporpammaTtop He HyXeH, a
M3Y OM3BM cepumn 80(C)** MOXET ObITb TOMbKO CYUTAHO.

Cepuss 89C** BkntoyaeT Takke 20-Tm BbiBogHble OM3BM Tuna
89C1051/2051, yacTmyHas 3anucb MHOPMaLUN B KOTOpble BO3MOXHA
TOMbLKO C HYNEeBOro agpeca.

B coctaBe mukpocxem cemerictea MCS-51 umeetcs GUT 3awymTbl
MHGOPMaLUMM OT HeCaHKLMOHWPOBAHHOTO [OCTyna, Mocfe MpOLUMBKY
KoToporo cogepxumoe [3Y He MOXeT ObiTb CYMTAHO BHELUHUMMU
cpeAcTBamMu BMOTh A0 MOMHOM0 CTUpaHns Y ®-nsnyveHmem.

Mukpocxembl cepun 87C*** copepxat gea buta 3awmtbl. but2
BbINOMHAET PYHKLMM OCHOBHOIO M 3anpeluaeT YTeHve nHdopmaumm ns
M3Y, a 6ut1 3anpelwaeT B3ATME [AaHHbIX W3 BHyTpeHHero [3Y
KOMaHZaMu, pacnonoXeHHbIMK Bo BHelHeM [M3Y. 3To npegoTtepalyaet
OOCTynN K MHPOpMaLMm C NCNOMNb30BaHMEM CreumnanbHbIX CTEHO0B.

Mukpocxembl 89C** (3a uckntodyeHvem 1051/2051) umetot kpome
TOro TpeTuii GUT 3alwmThl, 3anpeLyarLmnii paboTy C BHELUHEN NaMATbIO
nporpamMm.

[ononHuTenbHbIM CpeacTBOM 3awuTtbl cepumn 87C***  cnyxut
LwndpoBanbHas Tabnuua pasmepom 32 unu 64 GanT, nocne NpPoLUMBKU
KoTopon BCsi uHpopmaumss u3 OMOIBM Oyper cumTbiBaTbCd B
3awmndpoBaHHOM BUIeE.

Kak u mukpocxembl Y®-MM3Y, OMOBM cepun 87(C)**
BblnyckarTcs Tarke B ucnonHeHnn "OTP" (One Time Programmable -
ofHOKpaTHO nporpammupyembie). Kopryca atnx OM3BM n3roToBneHbl
13 NNacTMacchl U He UMEIOT KBapLieBoro okHa. CtupaHue nHdopmayum
HeBO3MOXHO. B octanbHomM pabota ¢ Mukpocxemamu "OTP" He
oTnunyaeTcs ot paboTbl ¢ 06bI4HEIMM OMOBM.
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BenuunHy HanpskeHus nporpamMMupoBaHus crniepyeT Bblbupatb
MCXOAS M3 yKasaHUii Ha Kopryce MUKPOCXEMbI, YNAKOBKE, CMPaBOYHbIX
OaHHbIX WM cBogHOW  Tabnuvubl [lMpunoxeHns 2  HacTosiwewn
MHCTPYKUMKN. HekoTopble Tunel OM3BM BbinyckaoTcs ¢ pasnmyHbiMm
HanpshkeHMsMU  nporpamMmMupoBaHus. B cnyvaeTcs  oTcyTcTBUMSA
[OCTOBEPHOW MHpOpMaLIMK, HanpshkeHne MOXHO nopobpatb, HayaB C
MEHbLLErO.

3.4. SEEPROM.

Mporpammatop MI1-9M nosBonsieT pabotatb C 3MEKTPUYECKM
cTupaeMbiMn Mukpocxemamm M3Y ¢ nocnegoBatenbHbIM AOCTYNOM K
nHdopmaumm (SEEPROM) no wmnHe I°C u MicroWire, nepeyvncneHHbIMmn
B Tabn. 1.

MaHenn nporpammaTopa npegHa3HayeHbl [Ans  YCTaHOBKU
mukpocxem SEEPROM B kopnycax tuna DIP-8: nesas naHenb — gns
YyCTaHOBKM MUKpocxem ¢ wmHon MicroWire, a npaBas — C LUMHOW I’c,
npuyem Ans MUKPOCXEM paHHWX BbiNyckoB, Tpebyrowmx BHelwHehd RC
uenoykn, p[omkHa ObiTb HaxaTa feBas KHOMka nepeknovaTens
HanpshkeHns nporpamMMmpoBaHus. [lonyckaeTcs BbIGOpP NOMOXeHWs
3TON KHOMKM MeToAoM Npobbl. [inst paboTel ¢ MUKpOCXeMamMun B ApYrux
Kopnycax, a Takke Ans Mukpocxem 93C**X HeobxoaMMoO MpUMEHSITb
nepexoaHuKK, pacnarika KoTopbix npusedeHa B [MpunoxeHunn 7.

Ons mukpocxem SEEPROM cTtupaHue cTapoi uHdopmaumm
NpoucxoamT aBToOMaTUYECKN B MpoLecce 3anicu HOBOMW.

Mukpocxembl SEEPROM  MicroWire nmetoT 16-Tu paspsigHyto
BHYTPEHHIOl0O  opraHmsaumio.  OTaenbHble  3K3eMnnsApbl  MMeoT
BO3MOXHOCTb paboTbl B 8-Mu paspsgHOM pexume, OAHaKo, Ans
obecneyeHns yHuBepcanbHOCTWU, 3TOT PEXUM MPOrpammaTopoMm He
ucnonbayetcs. Kaxgow fyerike MaMAT MUKPOCXEMbl COOTBETCTBYET
ABa bavita B 6ydpepe nporpammaropa unu gainne, cHavana mnagwve 8
6uTt, notom crapwwue. Npu BbiIGope 4vacTu lM3Y HavanbHbI agpec K
AnyHa B6noka AOMKHbBI BbITb YETHBIMU.

B mukpocxeme 24C65 npegycMoTpeHa YHKUMS YCTaHOBKM
3aWmThl MHopMaLMM OT MOCMeayloLero usMeHeHns Ha nobon 6nok
pasmepom 0.5...7.5 Kbait. MHdopmauma 13 3awuieHHon obnactu
MOXeT ObITb TOMbKO cuuMTaHa. 3awmuta MoXeT ObiTb yCTaHOBMNeEHa
TOnbKO 1 pa3 n He MOXeT BbITb CHATA.
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3.5. PIC-koHTpOnnepbl.

Mukpocxembl PIC npefctaensioT coboli BbICOKONMPOU3BOANTENb-
Hble OOHOKpUCTarnbHblE MUKPOKOHTponnepbl Ha 6a3e RISC-npoueccopa
dupmbl MicroChip. Mporpammatop MIM-9M nosBonsieT pabotaTb co
cneaywolwmmm cemerictesamm PIC:

- 16C5X — 12-Tn paspsigHble, ¢ napannenbHbIM NporpamMMmMpoBa-
HVWeM, OJHOKPaTHO MporpammupyemMble 1 cTupaemble Y P-usnyye-
HVewm;
16C55X/6X/7TX/9XX — 14-Tn paspsgHble, ¢ nocrnefoBaTeslbHbIM
nporpaMMmpoBaH1MeM, OAHOKPaTHO NporpaMMupyemMble 1 cTupae-
Mble Y®-usnyyeHuewm;
16C8X/F8X — 14-Tn paspsgHble, ¢ nocnegoBaTterfibHbIM nporpam-
MVUPOBaHUEM, 3NEKTPUYECKN CTUPaeMble, C MaMATHIO0 AaHHbIX;

- 12C5XX — 12-Tn paspsigHble, ¢ nocnegoBaTenbHbIM Nporpam-
MUpOBaHWEM, OAHOKPATHO MporpammupyemMbie U ctupaemMble Y ®-
nsnyyeHvewm;
14000 — 14-Tn paspsgHble, C nocnefoBaTeribHbIM - Mporpam-
MUpOBaHWEM, OAHOKPATHO MporpammupyemMbie U ctupaemMble Y ®-
n3nyyeHem.

[na pabotbl ¢ PIC-koHTponnepamn uCnosnb3yeTcsi NepexoaHuK,
npunaraemblii K nporpammaTopy. BHelwHW B1A nepexogHuka u HasHa-
YeHne naHenew nNpuvBeAEeHbl Ha PUCYHKeE.
o pIc16oxE| VIMetollnecs Ha  nepexoAHuke naHemnu
3 no3sonsT pabotatb C MUKpOCXemamu B
clock SER kopnycax DIP-8, DIP-18, DIP-28 (300 mil).
H%\gé n Takke npeaycMoTpeHa  BO3MOXHOCTb

e PIC16CXX ycTaHoBkv naHener ans DIP-28 (600 mil)

PAR

PIC16C5X - n DIP-40. Narenb DIP-18 npegHasHaveHa
PIc1205xx kak ansa PICos ¢ napannenbHbIM (par), Tak
E‘ ] 1 € nocriegoBaTenbHbIM (Ser) nporpammu-

poBaHuem. Bbibop Tuna ocyujectensercs
ABYMS nepemMblikaMu Ha nepexogHuke. [ina pabotel ¢ PICamu B apyrux
Koprnycax BeCcb Habop HeobxoouMbIX CUrHanoB BbiBeAeH Ha 5-Tu
KOHTaKTHbIV pa3beM pacLUMPEHus.

[nsa nporpammupoBaHus PIC-koHTponnepos HeobxoAMMO HecTa-
HOapTHOe HanpskeHue nporpammupoBaHus (13B), koTopoe Bblpaba-
TbiBaeTCs AOMOMHUTENbHBIM (hopMMpoBaTENeM, YCTAaHOBMIEHHbIM Ha
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nepexogHuke. MNMepekntoyarens nporpaMmaropa AOIKeH ObiTb yCTaHOB-
neH B nonoxexune ‘21B’.

M3Y  PIC-KOHTpONnepoB  COAEPXWUT  MamsiTb  Mporpamm
(0,5...8K cnos), ID-obnactb (4 cnoea) 1 cnoso KoHdwurypauum. Kaxgoe
CnoBO XpaHuTcsi B Oycepe nporpammartopa unu darine B Buge 2-X
6aviToB, cHayana mnagwve 8 6uT, NOToM cTapLuue.

Mukpocxembl cemenctea 16C8X/F8X AomonHUTENbHO UMeloT
NamsaTb AaHHbIX pa3Mepom 64 croBa, 3Ha4yalUMMN B KOTOPbIX SBMSIOTCS
TOonbko 8 MnagLwmnx 6ut, cTapwue 6utbl cogepxat ‘0’

B cootBetctBUM C pekomeHpaumamu  dupmbl - MicroChip
uHdopmauusa B danne unm 6ydepe nporpammartopa pacrnonaraeTcs
cnegyoLmm obpasom:

-ana 16C5X — cHavana nporpamma, 3atem |D-obnactb, cnoso

KoHpurypauum no agpecy 1FFEh-1FFFh;

- ANs ocTanbHbIX — CHayana nporpamma, |ID-obnacte no agpecam
4000h-4007h, cnoso koHdurypauwum no agpecy 400Eh-400Fh;
- AaHHble ans 16C8X/F8X — no agpecam 4200h-427Fh.

Pa6ota ¢ PIC14000 B uenom aHanormyHa pabote ¢ cemMelcTBOM
16C55X/...MocnegHue 64 cnosa (128 6ainT) nporpammHoOV NamMsATN 3TOM
MUKPOCXEMbI OTBEAEHbI ANS XpaHeHWUs KannbpoBoYHON WMHopmaumu,
npeABapuTenbHO 3anncaHHo pupmon-uarotosuTenem. MNockonbKy oHa
He [OMKHa W3MEHATCA MpW NporpammmpoBaHuu, criegyeT BbIOMpaTb
ansa  paboTbl yceuveHHbln obbem namsatn PlCa. Tpu  ctupaHum
MUKPOCXEMbI (CTMpaeMble 3K3eMNnspbl MMET B CBOeM 0003HaveHum
6yksbl JW), cogepxvumoe kanvbpoBO4YHOM 06NacT [OMKHO ObiTb
npeaBapuTenbHO CYWTAHO, CoxpaHeHo B cpavinme ¢ mporpammon no
COOTBETCTBYIOLUMM afgpecaMm M B MNOCMeACTBUM BOCCTAHOBMEHO Mpu
3anucu nytem Beibopa nonHoro oobema namstn PlCa.

Mamate nporpamm PIC12C5XX Takke cogepXuT B KOHUE
KannbpoBo4yHylo obnactb pa3mepoM 1 crnoBo (2 Ganta) M Te xe
ocobeHHocTn B pabote, 4to 1 PIC14000. PaboTa ¢ nosHbIM 06beMom
PIC12C5XX B aBTOHOMHOM pexume He TpebyeTcsa u B nporpammatope
He npegycMoTpeHa.

PIC-koHTponnepbl MMeET QYHKUMIO 3awuTbl MHOpMauuM ot
HeCcaHKLMOHMPOBaAHHOTO A0CTYyNa, KoTopasi BKIYaeTcs NyTéM 3anucu
onpepeneHHblx 6uToB cnosa koHdwurypauyun. MNpu nporpaMmmupoBaHum
PIC-koHTponnepos B aBTOHOMHOM pexuMe B kayecTBe obpasua
AOIMKHA MCNonb3oBaThCs HesawnwEHHas Mukpocxema. Mpun Heobxoau-
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MOCTW 3aLuTbl KOMUK, B Heé crniedyeT 3anucaTb CMOBO KOHdUrypauum,
cuyMTaHHoe M3 3aluuleHHoro obpasua. B kayectBe anbTepHaTMBHOMO
cnocoba nporpammupoBaHus PIC-KOHTpoOnnepoB B aBTOHOMHOM PeEXu-
Me C YCTaHOBKOW 3alyuTbl NpeanaraeTcs cnegyoLas nocneoBaresb-
HOCTb AENCTBUNA:
1.Mop ynpaBneHueM KoMmnbioTepa 3anvcaTb MOArOTOBIEHHbI
hainn, BKOYAKLLMIA CMOBO KOHMUrypaumum ¢ Gutom 3awmTbl, B
mukpocxemy EPROM, FLASH wnun SEEPROM nogxopsiiero
06bEMa;
2.B aBTOHOMHOM pexwume cyuTaTb 3Ty MUKpOcxemy B Oydep
nporpammMaropa;
3. 3anucartb B PIC-koHTponnep.

CTtupaHue nepenporpammvpyeMbix (oTnafgoyHbix) PIC-koHTpon-
NepoB OCYLLECTBMSAETCA UCTOYHWMKOM YnbTpaduoneToBoro U3ny4eHus.
Ecnn 3T mMukpocxemMbl MCMOMb3YOTCA B YCTPOWCTBAX C MOHWKEHHBIM
HanpshkeHMeM nuTaHus (MeHee 5B), To AN HageXHoOro cTupaHus
CTapoii 1 NpaBuUIbHOW 3anncy HOBOW MHGOPMaLuM Bpems 0bnyyYeHus
pekoMeHayeTCs yBenMuuTb B 2-3 pasa Nno OTHOLUEHWIO K MUHUMarbHO
HeobxognmMomy, nocne koTtoporo PIC cuuTbiBaeTcs mporpammaTtopoMm
KaK YUCTbIN.

3.6. KomaHabl nporpammaropa.

[na peanusaumn Bcex BbILLEONUCAHHBIX PYHKLUUIA NporpaMmmaTop
npepanaraeT pasnuyHble Habopbl KOMaHA [ANA PpasHblX CeMewcTB
Mukpocxem [3Y. OnucaHne komaHg, paboTalowmx OAuHaKoBO A4S
BCEX MUWKPOCXEM, B HacTOsLEen WHCTPYKLUMM [aeTcs BMecTe,
ocTasbHbIX - OTAENBHO AMNSA KaX4oro ceMencTea.
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Ta6nuua 1
HasBaHue Twn Mukpocxema OTeyecTBeHHbIN aHanor | KHo-
cemelicTBa U nka
“MHEeMOHMKa”"
-16 12716, 27C16 K573Pd2, 5 1
-32 2732 - 2
-64 |2764, 27C64 K573Pd4, 6, KC1626P®1 | 3
EPROM -128 |127128, 27C128 - 3
Yo-nnay -256 |27256, 27C256 K573Pd7, 8 4
“TX 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
“ZSIF 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
“ZSEFB” | -004 [28F004BX-B/T, 28F400BX-B/T - 6
-512 |49F512 - 6
5VOLT FLASH | -010 |29F010, 49F010 - 6
“ZOXE" -020 |49F020 - 6
-040 |29F040 - 4+6
5VOLT -64 |128C64B - 6
PAGED -256 |28C256, 29C256, 29C257 - 6
FLASH -512 |29C512, 29EE512 - 6
& -010 |28C010, 29C010, 29EE010/011 - 6
EEPROM -020 [29C020 - 6
“29C” -040 |128C040, 29C040 - 4+6
8748 18048 - 5
MCS-48 8748 18748 K1816BE48 5
OM3BM 8749 18049 K1816BE49 5
UPI-42 8749 |8749 - 5
YINMK 8750 |8050 K1816BE50 5
“STAX> |8748 [8741 - 5
8749 18742 - 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
“S9S5X” -51189C51, 89C4051 - 6
-52 |89C52 - 6
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HasBaHue Twn Mukpocxema OTeyecTBeHHbIN aHanor | KHo-
cemeiicTBa n nka
“MHEeMOHMKa”

-01 [24C01, 85C72, X24C01 -
-02 [24C02, 85C82 K1568PP1 -
-04 [24C04, 85C92 - -
SEEPROM -08 [24C08 - -
“2A XX | -16|24C16, 24C164, 24C174 - -
-32|24C32 - -
-64 [24C64, 24C65 - -
9306 |93C06 - -
9316 |- - -
MicroWire 9346 |93C46 - -
SEEPROM 9356 |93C56 - -
“OIX X | 9366 |93C66 - -
9376 |93C76 - -
9386 |93C86 -

1’c

“16X X | 3.9K |14000 —Calibration -
PIC16C8X/F8X | 0.5K [16CR83, 16F83 -
“16S8SX” 1K | 16C84/CR84, 16F84 -

PIC12C5XX 0.4K [12C508 -Calibration - 5
“12853X > | 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 116C63/5,16C73/4,16C923/4,14000 |- 5
PIC14000 8K |16C66, 16C67 - 5

5

5

5

4. NoaroToBkKa k pa6oTe B aBTOHOMHOM peXume.

Mepen Hayanom paboTbl BHUMATENBHO U3Y4YNUTE HACTOSLLYIO MHCT-
pykuumto. [NogrotoBbTe UCTOMHWMK MuTaHusa. ObecneuvbTe pacnaviky
pa3bema 6roka nuTaHus B COOTBETCTBUU C NONSIPHOCTBIO YKa3aHHOW Ha
puc.1. Ona paboTbl B aBTOHOMHOM pexuWMe K pasbemy, pacro-
NOXEHHOMY Ha nporpammaTope, He [OMKHO ObiTb MOAKMHYEHO
HuKakoro kabens. Bkniounte wcTOYHUK nuTaHus. [lpu aTOM Ha
uHaukaTope nosiBuTcsa coobuieHne: "Fam>". 3To cBMOETENbLCTBYET O
HopManbHow paboTe npubopa.

Tuvn MUKpPOCXeMbl YCTaHaBNMBAETCA 7-MU KHOMOYHBIM MEpeKmnto-
yaTenem B COOTBETCTBMM C Tabnuuen 1, BenuMuMHa HanpsKeHWs
NporpaMMMpoOBaHMs - 2-X KHOMOYHBLIM MepeknioyarenemM B COOTBET-
cTBuM c Tabnuuen 2. Hymepauus KHOMOK nepekrnovatenen ocylie-
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Tabnua2 . 1ongetcs cnieBa  Hanpaso
KHonka 1 KHonka 2 Upp, B W paso,

25 cumBon "'  cooTBETCTBYeT
omxaTa omxaTa 1é MONOXEHMIO, MPW KOTOPOM HMU
HaxaTa omxara 01 oHa M3 KHOMOK He Haxara,
omxaTa HaxaTa cUMBON "+" — OHOBpPEMEH-
HaxaTa HaxaTa 25

HOMY HaxaTuio ABYX KHOMOK.
Ynpasnexnne paboToii nporpaMmaTtopa  OCYyL|eCTBMSeTCA ABYyMS
knasuwamm: "SELECT" (neBas)) n "ENTER" (npaBas). Agpeca, AaHHble
N KOHTPOJIbHbIE CYMMbl OTOGpaxalTcs Ha MHAMKaTope B 16-puyHOM
BMAe, Npoyne coobLLeHNs N Ha3BaHUS KOMaH4 — B MHEMOHUYECKOM.

MepBoHavyanbHO MHAnUMpyemoe cooblieHre "Fam>" npurnawaet
K Bblbopy cemeinicTBa Mukpocxem M3Y. HasBaHue cemelicTBa oTo6pa-
XaeTca Ha vHAMKaTope B BWAE MHEMOHMYECKOro COOOLLEeHWS B COOT-
BETCTBUM C Tabnuue 1. CeMencTBO BbibMpaeTcs HaxaTuem KrnasBuLLn
"SELECT" u BBoautca Haxatvem knasuwm "ENTER". AnanornyHo
Bblbupaetca tun ("Typ>") mukpocxembl. Ons cemenicte EPROM wn
FLASH nporpammaTop npeanoxut BbibpaTe Ans paboTbl OTAENbHbIN
6nok (4acTb Mukpocxembl). Ha uHaukaTope npu 3TOM MOSBUTCSH
npurnawenue "Blk>". NepBoHayanbHO Npeanaraemsbivi pasmep 6rnoka (s
kunobGavitax) cooTBeTCTByeT nonHomy ob6vemy [13Y. [Nocneposa-
TenbHbIMK HaxaTuaMmn knasuwm "SELECT" MoxHO BblIGpaTb NOMOBUHY,
YeTBEpTb UMM MEeHbLLYI0 YacTb 06bema namsTu (Ho He meHee 2 KbanT).
B atom cnyyae Heobxoaumo 3apath Takke Homep 6noka ("Num>"). Ons
cemeiictB PAGED FLASH & EEPROM pononHutenbHo BhiGMpaeTcs
pa3mep ctpanuubl ("Pag>") (cm. Mpunoxerwne 4).

Pasmep BHyTpeHHero 6ydepHoro O3Y  nporpammaropa
coctaBnsietr 1 Mout (128 KbaiiT). MNoaTtomy KonMpoBaHWEe 1 CpaBHEHVE
MUKpocxeM bornbLuero obbema cnegyeT OCyLecTBNATb NOONOYHO.

Mocne BbIMOMHEHWST BCEX BbILLIEOMUCAHHbLIX AEVWCTBUI Mporpam-
mMaTop nepeigeT B peXuM OxugaHua komanAd. Ha umHaukaTope
BbICBETUTCA Mpurnawexnme "Com>". B 3TOM COCTOSIHUM Ha KOHTakTax
naHener obecneymBaeTcs kombuHauus curHanos, Heobxogumas Ans
6e3onacHon ycTaHoBKMU (Unu n3bATUs) Mukpocxem [MN3Y BbIGpaHHOro
TUNa B NaHensix nporpammatopa. B gpyroe Bpems 3Tn Aencteus moryTt
NpUBECTMN 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
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COCTOSIHWE 1 MOXET UCMOoMNb30BaTbCA ANs HOBOro 3agaHus Tuna MN3Y (8
TOM 4ucne Npy HeENpaBUNbLHOM BBOAE).

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

B Tabnuue 3 npuBegeHa paclimndpoBKa BCEX BbIBOAWMbIX Ha
WHANKaTOP MHEMOHUYECKUX COOBLLEHWIA.

Ta6nuua 3

MHemo- CoobLeHne PacwudpoBka

HUKa

Fam> Family 3apaiiTe ceMencTBO MUKPOCXEM

Typ> Type 3apgante TMN MUKPOCXEMbI

B1k> | Block 3apaiite pasmep 6roka

Num> Number 3apaiite Homep Broka

Ccom> Command | Bseaute komaHay

strt Start MoaTteepanTe Hayano BbIMOMHEHUS

KoMaHAbl

wait Wait XXaute, BbINONHAETCA KOMaHaa

Abrt Abort BbinonHeHne komaHabl NpepBaHo

Bad Bad RAM Mwukpocxema O3Y HewncnpaBHa

Good | Good RAM | Mukpocxema O3Y vcrnpasHa

5. Mopsipok pa6oTbl B aBTOHOMHOM peXuMme.

5.1. O6wme ykasaHuA.

Bbibop Hy>xHOW KOMaHAb! ocyliecTBnseTcs knasuwen "SELECT",
a BBog — knaBumwen "ENTER", Bo3BpaT Kk BbIObOpy cemelictBa —
O[HOBPEMEHHbLIM HaXxaTuem 06eunx KrnaBuLLl.

Haubonee 4yacTto wucnonb3yemble KOMaHAbl Mporpammaropa
BBOAOSATCA HEMOCPEACTBEHHO M3 pexuma oxupgaHus komaHgbl "Com>".
[nsa poctyna Kk ocTanbHbIM criedyeT BbIMoNHUTL komaHay "More" (More
commands - OMONHUTENbHbIE KOMaHAbI).

lMepen HayanoM BLIMOMHEHUS KOMaHA 3anuMcu U CTUpaHus,
nameHsiowmx cogepxmnmoe M3Y, OWMOOYHLIN BBOA KOTOPbIX MOXET
NpuMBECTM K MoTepe LEeHHOM wuHdopmauuu, nporpammaTop Tpebyet
noateepxaeHus. Ha wvHoukaTope npu 3ToM nosiBnsieTcs coobuieHve
"Strt" (Start). lna Hayana BbINONHEHUS KOMaHAbl HEOBXOAMMO HaxaTb
knasuwy "ENTER", ans otkasa - knasuwy "SELECT".
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B npouecce BbiINOMHEHWs  GomblUMHCTBA  onepauuii  Ha
MHOVKaTope  BbICBeYMBaeTcs nepBasd  OykBa  MHEMOHWYECKOro
0603Ha4YeHnss KOMaHAbl W CTeneHb €€ BbIMOSIHEHUS B MNpOLEHTax.
VcknioveHne cocTaBnsitoT KOMaHAbl, BbIMOMHAEMbIE MrHOBEHHO MU
ncnonb3yloLmne MHANKaToOp AN BbIBOAA APYro MHdopMaLumu.

Mo 3aBepllieHun onepauuy nporpammaTtop BO3BpallaeTcs B
pexum oxvaaHus komang ("Com>").

Mporpammatop MI-9M umeeT BCTpoeHHbIn bydep - O3Y
obbemom 128 Kbawnt. MHdbopmauus ns mukpocxembl M3Y mMoxeT ObiTh
cuutaHa B Bydep onsa cpaBHeHust ¢ apyrov M3Y unu ana nepesanvcu
(konupoBaHwus). Mpwn BKITIOYEHUMN nuTaHus nporpammMaTtopa
nHdopmauums B bydepe nponsBosnbHa.

5.2. O6Wwme KOMaHAbI.

5.2.1. WrtR - Write ROM.

Ota «komaHga obecneuuBaeT 3anucb (MporpaMmmpoBaHue,
NPOLUMBKY) B MUKpPOCXeMy MHdopmauum ns 6ydepa. CkopocTb 3anucu
onpepensieTcs 06beMOM MHGOpPMaLUW, TUMOM M Ka4yecTBOM MpOLUK-
BaeMol MUKpocxembl. B criyyae HEBO3MOXHOCTWM NporpaMMMpoBaHWs
BcneacTene HewcnpasHocTu [3Y unu  HenpaBumbHbIX  AEUCTBUN
nonb3oBaTens, BbINOMHEHWE KOMaHAbl MpekpalaeTcs C Bblgadvei
coobuyeHuns "Abrt".

lMpun pabote ¢ PAGED FLASH & EEPROM, 3anucb ocy-
wecTBnsietcsa B pexvume SDP, dyHkuusi SDP ocTtaeTtcs BKNIOYEHHOW.

Mpy HopmanbHOM Xo4e 3anmMcu MpoLEecc MOXET ObiTb NpepBaH
OQHOBpPEMEHHbIM HaxxaTuem knasuw "SELECT" n "ENTER".

5.2.2. SumR - Check sum of ROM.

OTa KkoMaHga npeAHasHayveHa Ans nofacyeTa KOHTPObHON CyMMbI
uHdopmaumm B M3Y. KoHTponbHas cymma BblMMCRsSieTcst B hopmare,
npuHATOM B XypHane "Paguno” (cdbopmat komnbtotepos "Paano-86PK",
"OpnoH-128" un gap.). Bpemsa BbluMCreHVsA 3aBucuT OT obbema
MHopMaL MK n MoXeT gocTuratb 25 C.

Mo oKOHYaHUW BbIMUCIIEHNS HA UHAUKATOP BbIBOAWTCH 3HaYeHue
KOHTPOMnbHOW cyMmbl. Haxxatne nobow knaeuwmn obecnevmBaeT BbIxoa
B pexum "Com>".
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Bydep nporpammaropa npu BbIMUCNEHUSAX HE UCMONb3YETCS, €ro
coaepXnMoe He U3MeHsieTcs. Takum oOpa3om, BO3MOXEH MoAcyeT
KOHTpOmnbHOW cyMmbl M3Y nwboro pasvepa, B T.4. MpeBbILIAIOLNX
pa3mep bydepa.

MoxHo wvcnomnb3oBaTe 3Ty KOMaHAy W [AONsi  onepaTtuBHOrO
KoHTpons yucToTbl M3Y. KoHTponbHble cyMMbl "4MCTBIX" MUKPOCXEM
npuseaeHb! B MNpunoxerHun 1.

5.2.3. SumB - Check sum of buffer.

KomaHga wcnonb3yetcs Ans noacyera KOHTPOSMbHOW CyMMbl
uHcpopmaumn B Gydepe mporpammaTopa U MOXeET NPUMEHATbCH ANS
nposepku npasunbHocTK YTeHns M3Y B Gydep. BuiBoa nHbopmalmm
aHanornyeH npegpiayLuen kKomaHae.

5.2.4. Load - Load ROM to buffer.

BbinonHeHne aTol KoMaHabl obecneuynBaeT 3arpysky (4YTeHue)
uHdopmaummn 13 MN3Y B Bydep nporpammartopa Ans nocregytoLlei
3anvcu B apyryto MN3Y, a Takke MOXET UCMONb30BaTLCSA NPU CPaBHEHUU
aByx MN3Y mexay coboi.

5.2.5. More - More commands.

Bce  BbllweonucaHHble  KOMaHgbl ~ OTHOCHATCS K 4acTo
ucnonb3yembiM 1 Bblbrpatotcs knasuwen "SELECT" HenocpeacTBeHHO
13 pexvMa oxuaaHus komang "Com>". [ns goctyna K OCTarnbHbIM,
peAKo Ucnonb3yemblM, CIy>XUT komaHaa More.

5.2.6. Comp - Compare buffer with ROM.

Komanga Comp npou3BoauT cpaBHeEHUE copepxumoro bydepa c
cogepxumbiM M3Y. B cnyyae nonHoro coBnageHus uHdgopmaumm
npovcxoduT Bo3Bpat B pexum "Com>" (Bpemsi cpaBHeHns go 20 c). B
NPOTMBHOM Cfy4ae Ha wHAukatop OyayT BbiBeAeHbl 3HAYeHus
HecoBnaBWMX [AdaHHbIX K3 Oydepa un MM3Y. [Ons npogomkeHus
cpaBHeHWs cnepyeT Haxatb knasuwy "ENTER". [Ona npocmoTpa
agpeca suvelikM ncnonb3yetcs knasuwa "SELECT". NepBoe HaxaTue
Np1MBOAMT K BbIBOAY crioBa "Adr" u ctapluer umdpbl agpeca, BTOpoe - K
BbIBOAY OCTalbHbIX UMp, TpeTbe - K NPOOOIPKEHUIO CpaBHEHMS.
OocpouHbin  Bbixog B pexum "Com>" ocylecTBnsercs npu
O[HOBPEMEHHOM HaXkaTuu ABYX KIaBULL.
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5.2.7. View - View ROM.

OTa koMaHAa npefgHasHadeHa Ans npocMmoTpa uMHdopmauyum 13
M3Y. OaHHble B 16-puyHOii dhopme oTobpaxalTcs B MpaBov 4acTu
MHOMKaTopa MocrnefoBaTeNnlbHO, HauvMHas C  HavanbHOro agpeca
BblbpaHHoro 6noka. B neson 4actu wuHAMKaTopa [AOMNOMHUTEMbHO
BbIBOAATCS Te Xe AaHHble B cuMBofbHOM Buae koga ASCII (Tonbko
OykBbl naTuvHckoro andasuta, UUdPbl U 3HAKU NPEnuHaHWs 1
apudmMeTMyecknx onepauyuii), nNpu4eM CTPOYHbIE NaTUHCKME OyKBbI
3aMeHsIITCA NPONUCHBLIMW, NOMeYeHHbIMU CUMBOJIOM
BOCKNMUATENbHOrO 3Haka. [na nepexoga K cnepylowemy agpecy
ucrnonb3yetcs knasuwa "ENTER", ana BbiBoga Ha uHAaukatop
Tekyllero agpeca - knasuwa "SELECT" (kak n npu cpaBHeHumn IM3Y ¢
6ydepom). Yoepxkanve knaBuwy "ENTER" B HaxaTom cOCTOSIHWM
bonee 0.5 c npuBOOUT K aBTOMATUYECKOW CMEHE [JaHHbIX Ha
nHAMKaTope ¢ YactoTow okono 50 6ant B cekyHaoy. OgHOBpeMeHHoe
HaxxaTue ABYX KnaBuw obecneymBaeT BbIxod B pexum "Com>".

5.3. JononHuTenbHble KomaHAabl ana YO-MN3Y.

5.3.1. Bink - Blank test.

Komanda npepgHasHayeHa Anst npoepku yuctoTsbl M3Y. dopmat
BbIBOAA W YyNpaBrieHUsi aHanorvyHbl komaHge Comp, HO cpaBHeHWe
M3Y npoussogutcs He ¢ Bydepom, a ¢ 16-puyHbIM kogom FF.

5.3.2. RAMT - RAM test.

KomaHga cnyxuT gns TectupoBaHus ctatudeckux O3Y, npuse-
AeHHbIX B Tabnuue 4, n aHanornyHblX. [Ans nNpaBUMbHOTO BbINOSHEHUSA
KomanApl Heobxoanmo BbibpaTb Tun M3Y, cooTBETCTBYOLWNI 06BLEMY
Tectupyemoro O3Y, 1 ycTaHOBWUTb MepeksoyaTens B COOTBETCTBUAM C
Tabnuuen 4. Mo OKOHYaHUM TECTUPOBAaHWSA Ha WHAWMKATOP BbLIBOAUTCSH
coobuieHne “Good” (MMkpocxema mucnpasHa) unu “Bad” (bpakx).

Ta6nuua 4
O6bEM O3Y Tun MUKpOCXeMbl KHonka
2K 5816,6116,6216, K537PY8, 9, 10, 25
8K 5864,6264, K537PY17
32K 62256
128K 621000, 681000, 628128, 43100

N wN
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5.4. NononHutenbHble komaHabl ana FLASH STANDART.

5.4.1. Bink - Blank test.

OnucaHne koMaHabl NOMHOCTHI0 COOTBETCTBYET NpuUBEeAEeHHOMY B
pasgene 5.3.1.

5.4.2. ErCh - Erase chip.

KomaHga obecneumnBaet ctupaHue mukpocxembl FLASH-namsaTtu.
BHumanue! [Ina npaBunbHOrO CTUMpaHWA MMUKpoOcxema AOofkHa ObiTb
BblbpaHa  uenmkom. B cooTBeTcTBMM € pekomeHAauusmu
npou3BoauTENsa CTUpaHWe ocyllecTBnseTca B Aa aTana. Ha nepsom
atane (6bykea "P" B neBoM paspsige vHAMKaTOpa) MPOM3BOAUTCSA
npeanporpamMMmpoBaHune - 3anuck no Bcem agpecam koga 00. Bropoi
atan (6ykea "V" B neBoM pa3psfe uHankatopa) CO6CTBEHHO CTMpaHue
1 Bepudukaums - He MoxeT Anutbesa 6onee 20 c.

B cny4yae HeBO3MOXHOCTN CTUpPaHMSA BCMEACTBME HEUCMPABHOCTM
M3Y wnn HenpaBunbHbIX AEWCTBUA NOMNb30BaTeNs, BbINOMHEHME
KOMaHZbl NpekpaLyaeTcs ¢ Bbigader coobweHmns "Abrt".

5.5. JononHuTenbHble KomaHabl ana AMD AUTO FLASH.

5.5.1. Bink - Blank test.

OnucaHne KomaHAbl MOSHOCTbIO COOTBETCTBYET NPUBEAEHHOMY B
pasgene 5.3.1.
5.5.2. ErCh - Erase chip.

KomaHga obecneunBaet ctupaHue mukpocxembl FLASH-namatu.
Mpouecc anuTcst Heckonbko cekyHA. Ha nHankaTop BbIBOAMTCSI CIOBO
"Wait"(xauTte). B cnyyae HEBO3MOXHOCTW CTMpaHuWs BCreacTeue
HeucnpaBHocTu [M3Y unu HenpaBunbHbIX AENCTBUWA MNONb3oBaTens,
BbINOSTHEHME KOMaHAbI NpeKpallaeTcs ¢ Bblgayen coobLeHns "Abrt".

5.6. JononHuTenbHble komaHAabl Ana INTEL BOOT BLOCK FLASH.

5.6.1. Bink - Blank test.

OnucaHne KomaHAbl MOMHOCTbIO COOTBETCTBYET NPUBEAEHHOMY B
pasgene 5.3.1.
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5.6.2. EvBI - Erase block.

Mukpocxembl cemenctea 28F***BX pa3butbl Ha 610k HepaBHOro
obvema (cM. lMpunoxenve 3). OpHOKpaTHOE BbINOMHEHWE KOMaHAbl
Erase block ob6ecneuysBaetr cTtupaHue 6roka, BHYTPUM KOTOPOro
HaxoaMTCs HavanbHbIM agpec 6noka, BbibOpaHHOro Npu 3agaHun Tuna
M3Y. Tlpumepbl BbiGOpa 6NOKOB ANsi CTUpaHWs NpyBEAEHbl B
MNpunoxeHun 3.

Mpouecc AnNMTCS Heckonbko cekyHAd. Ha wHamkaTtop BbIBOAUTCA
cnoso "Wait"(xgute).

B cnyyae HEBO3MOXHOCTU CTUpPaHUSI BCNEACTBME HEUCNPaBHOCTU
M3Y wnn HenpaBunbHbIX OEWCTBUA NOMNb30BaTeNs, BbINOMHEHME
KOMaHAb! NpekpalyaeTcs ¢ Bblgaden cooberns "Abrt".

5.7. QononHuTenbHble koMmaHabl ana 5 VOLT FLASH.

5.7.1. Blnk - Blank test.

OnuncaHne komaHabl NOMHOCTLIO COOTBETCTBYET NPMBEAEHHOMY B
pasgene 5.3.1.

5.7.2. ErCh - Erase chip.

KomaHga obecneunBaeT ctMpaHue mukpocxembl FLASH-namsatu.
Mpouecc AnuMTCcs Heckonbko cekyHa. Ha nHavkaTop BbIBOAMTCS CHOBO
"Wait"(xaguTte). B cnyyae HEBO3MOXHOCTW CTMpaHuWs BCreacTeue
HeucnpaBHocTu [13Y wnu HenpaBunbHbIX OEWUCTBUIA Monb3oBaTens,
BbIMOSIHEHNE KOMaHAb! MpekpaLlaeTcs ¢ Bblaayen coobieHns "Abrt".

5.7.3. EvBI - Erase block.

Mukpocxembl cepum 29F*** pas3butbl Ha 8 paBHbIX 6MOKOB.
OpHokpaTHoe BbIMonHeHWe komaHgbl Erase block oGecneuvBaet
CTupaHue ofHoro BbibpaHHoro 6noka. Beibop 6noka ocyliectsnsercs
npv 3agaHum Tuna MN3Y. B octanbHOM KOMaHAa aHanorunyHa ErCh.

5.8. lononHuTenbHble komaHabl ana PAGED FLASH & EEPROM.

5.8.1. UpWr — Unprotected write.

Ota komaHga BbiknovaeT dyHkumio SDP B M3Y n npoussogut
3anucek B 06bl4HOM pexnme. PyHkUna SDP octaeTcs BbIKMIOYEHHOMN.
B octanbHoOM gericTBue komaHabl aHanornyHo WrtR.
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5.9. lononHuTenbHble KoMaHAabl ana OM3BM MCS-48.
[Ins aToro cemencTBa AONOMHUTENbHbIE KOMAHABI OTCYTCTBYHOT.

5.10. JononHuTenbHble KoMaHabl ans OM3BM MCS-51.

5.10.1. Bit1/Bit2 - Write lock bit 1/2.

OTn komaHAbl obecneunBaloT 3anucb (yctaHoBky) 1 u 2 6utos
3aWuThl MHOPMAaLIMM COOTBETCTBEHHO. BbINOMHAIOTCA MIHOBEHHO.
5.10.2. Th32/Th64 - Write 32/64 bytes into code table.

KomaHgbl cnyxaTt ans 3anucy wmdpoBanbHOW Tabnuubl AnMHON
32 n 64 6Gaiita COOTBETCTBEHHO. BbINONHATCA MrHOBEHHO. [daHHble
ONs 3an1cu 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 KomaHAapl obecneunBaloT 3anunck (yctaHosky) 1, 2 u 3 6utos
3aLMTbl UHPOPMAaLIMKM COOTBETCTBEHHO. BbINONHATCA MIHOBEHHO.

5.11.2. ErCh - Erase chip.

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

5.12. [lononHuTenbHbIe KoMaHAbl Ansi SEEPROM I°C.

5.12.1. Prot - Protection.

KomaHga ocyluecTBnsieT yCTaHOBKY 3alimTbl 6rioka nHdopmMaimm
OT nocneaywwmx U3MeHeHnn ana mMukpocxembl 24C65. Brnok moxet
cogepxatb oT 1 Ao 15 pacnonoxeHHbIX NOAPSA CErMEHTOB pa3MepoM
no 512 GawitoB. [Nepen Hayanom BbIMNOMHEHUSI KOMaHAbI MporpamMmmaTop
npeanoxuT BbiIOpaTb HOMep nepsBoro 3aimwaemoro cermenta (“F” Ha
uwHaukatope) n ux kommyectso (“N”). [Ons Bblibopa wcnonb3yetcs
knasuwa “SELECT”, ans BBoga - "ENTER". [ns noBTopHOro BBOAA
npu owmnbke HeobxoAMMO HaxaTb 06e KnaBuLLN OQHOBPEMEHHO.

5.13. JononHuTtenbHble KOMaHAbl ana SEEPROM MicroWire.
[Ins aToro cemencTBa JONOMHUTENbHBIE KOMaHAbI OTCYTCTBYIOT.



Mr1-9M ROMSERVICE -25-

5.14. lononHuTenbHble KOMaHAbl Ans PIC-KoHTponnepos.

5.14.1. RCfg — Read configuration.

Komanga npousBogut cuutbiBaHue |D-obrnactm u  KoHdwury-
paumoHHoro crnoBa u3 Mukpocxembl PIC-koHTponnepa B 6ydep
nporpamMmartopa Ansi I(POCMOoTPa Unv 3an1cu B Apyryto MUKPOCXEMY.

5.14.2. WCfg — Write configuration.

Komanga ocywectBnsier 3anucb ID-obnactm u KoHdwury-
pauuoHHoro cnosa PIC-koHTponnepa.

5.14.3. VCfg — View configuration.

Komanga npepHasHadena pgna npocmotpa D w KoHdwury-
pauuoHHOro crioBa Ansi Mukpocxembl PIC-koHTponnepa u3 6ydepa
nporpammaropa. Ha nHgukatop BbiBoauTcs ID B Buae 4-x paspsagHoro
16-puyHoro yncna. Haxatue mobon knasuwv NpMBOAWUT K MHAMKALMU
KOHMIypaLMoHHOro CrioBa, 3aTeM K Bo3Bparty B pexum “Com>".

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

KomaHga obecneuuBaeT nonHoe ctupaHue copepxumoro PIC-
KOHTpomnnepa, BKM4as namAtb nporpamMm, ID-obnactb u  cnoso
KOHdUrypauum, namaTb AaHHbIX. BbinonHeHne komaHabl MMEeT CMbICh
TONMbKO ANsl 3alWUWEHHON MUKpOoCxembl. Y He 3awuuieHHoro PlICa
cTapas uHdopmMaLmsa cTupaeTcs aBTOMaTUYECKV NP 3anncy HOBOWA.

5.14.5. Data — Switch to data memory (monvko onsn 16C8X/F8X).
KomaHpa nepekrnioyaeT nporpammatop B pexum paboTbl ¢ na-
MATbI0 AaHHbIX PIC-koHTponnepa.
5.14.6. Prog — Back to program memory (monsko ons 16C8X/F8X).
KomaHga BbIBOAMT NporpamMmMaTtop us pexvma paboTbl C NaMsATbio
AaHHbIX PIC-koHTponnepa. MNpucyTcTByeT TOMBLKO B 3TOM pPeXumMe.
5.15. Pa6ota c MN3Y pasnuyHbIX TMNOB.

MporpammaTtop MI-9M no3BonseT ocCyLlecTBNATL Mnepesanvcb
(konupoBaHwue) nHgopmaumu 13 N3Y ogHoro cemeiictea B M3Y gpyroro
cemeiicTBa, a ana YO-MNM3Y n FLASH Takke n3 6onblueit MUKpoOCXeMbl
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B MeHblyl W HaobopoT. B aTOM pasgene onvcaHbl NpueMbl,
Nno3BonsioLLMe peanu3oBaTb 3TV NomnesHble yHKLUK.

Ona konupoBaHus uwHdopmauum B T3Y apyroro cemeicTsa
crnenyeT 3aAaTb TUN MUKPOCXeMbl obpasua, cumMTaTe UHopMaumio B
Oydep, ogHOBpeMeHHbIM Haxatuem knasuw "SELECT" un "ENTER"
nepeBecT nporpaMmaTtop B WCXOQHOE COCTOsiHME, 3adaTb Tun
NpoLIMBaEeMO MUKPOCXEMbI U OCYLLIECTBUTb 3anucb. EcTecTBeHHO,
ecnn o6beM MUKpocxeMbl obpasua npeBbilwaeT obbeM NpoLInBaemMon
M3Y, yactb nHdopmauum byaeT notepsiHa. Ecnun, HaobopoT, obpasey
MeHbLLEe, OH ByaeT oNonHeH nHdopMaumen, Haxoasiencsa B bydepe.

Ecnn obpasey u npowvBaemMas MWKpPOCXEMa OTHOCATCS K
cemeiictBam  YO-MM3Y wunn  FLASH, onepauna KonupoBaHusi
ynpouaetcs, T.k. M3Y 3Tux cemeitcts COBMECTUMbI MO YNpaBAsoLWUM
curHanam B pexvmMe 4TeHusi. B aTom crnyyae goctaToyHo 3agaTh Nullb
Tvn npowwwmBaemoit MN3Y Kak anst YTeHus, Tak u ansa 3anucu. Monoxexne
nepekniovaTens, pasymeeTcsi, [OOJDKHO COOTBETCTBOBATb  TuMy
MWKPOCXEMbI, YCTAHOBIIEHHOW B NaHerb.

[Ons nepesanucu uHGopMauum n3 Gonblueit MUKpocxembl Y-
MMN3Y wnu FLASH B MeHbly unu HaobopoT, 3agaHune Tuna [M3Y
BbIMOJIHAETCS TONbKO OAuH pas. [Mpu atom BBOAMTCS TUM Gonbluei
MWKPOCXEMbI, pasMep W HOMep WCMoNb3yemMoro B Heil 6roka.
OueBuAHO, 4TO pa3mep Onoka [OMKEH COOTBETCTBOBaTb 0OObemy
meHbLuen M3Y.

OTOT MeToA NpUrofeH 1 Npu o6beanHEHU UHoOpMaLmn 13 He-
CKOMbKUX MUKpOCXeM B oAHy Gonbluero oobema. OagHako, ecnv obbem
GonbLueli MMKpOCXeMbl He npeBbiaeT pa3vep Gydepa (128 KbainT),
KONMYecTBO HEeOoBXOAUMBIX oOnepauuii MOXHO YMEHbLUUTb, Mocne-
[0BaTeNbHO CYMTaB MeHbLLME MUKPOCXeMbl B Bydbep, 1 3atem, Bbibpas
GonbLUyl0 MUKpOCXeMy, 3anucaTb €e B OAMH MnpueM. AHanormyHo
MOXHO YNpOCTUTb W Mpouecc [AeneHns uHdopmauum u3 OJHOW
MUKPOCXEMbI B HECKOJTIbKO MEHbLUMX.
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6. MoaroToBKa U NopsiAoK pa6oTbl C NporpaMmmaTopoM
noA ynpaeneHueMm nepcoHanbHOro KOMNbITEpa.

BbiGop aTOro pexvMa ocyLLecTBNsSieTCs aBToMaTU4eCcKn, ecnm npu
BKIIIOYEHUN nuTaHus npubopa K ero wuHTepdericHoMy pasbemy
nogkntoyeH kabenb OnNs CBA3W C NepcoHanbHbiM kommnbioTepom (MMK).
Bca HeoGxoammasn mHdbopmauus otobpaxaetcs Ha moHuTope 1K, a
BBOJ, KOMaHA OCYLIECTBMSIETCA C ero KnaBmaTypbl wWnin “Mbin’.
KnaBuwun nporpamMmatopa He WCMOMb3YHTCH, WX HaXaTue He
ponyckaeTcs. Ha uvHaukatope otobpaxaetcs coobueHne “EXTR”
(External control - BHewHee ynpasneHue). HasHaueHve n nopsaok
MCMoNb30BaHWS MaHernen U nepeknovateneli nporpammaropa Takue
e, KaK 1 B aBTOHOMHOM pexume (cM. rnaesy 4).

[na pabotbl nporpammaTtopa nof ynpaeneHvem [1K Tpebyetca
ckonupoBaTb paiinbl C MpunaraeMo OUCKETbl U3 OUPEKTOpUM,
COOTBETCTBYIOWEA Mopenu Baiwero nporpammatopa, M OWpeKTOpvm
\UTIL Ha xectknin anck MK B ampektopuio \ROMSERV unu B niobyto
Apyryto.

MogknioyeHne nporpammatopa k [1K ocyuwlectBnsieTcss 4depes
nocregoBaTenbHbli MHTepdeic RS-232. [ina atoro HeobxoauMm CTaH-
OapTHbIR kabenb, pacnaivika koToporo npuBegeHa B [MpunoxeHun 6.
CkopocTb 06MeHa mexay nporpammatopom u MK — 9600 - 57600 6uTt/c.
lMnTaHne nporpammaTtopa OCYLUECTBASETCA OT BHELUHEro WCTOYHMKA
nuTanmsa. [onyckaeTcs ucnonb3oBaHWe HanpsbkeHnss 12B ot 6Gnoka
nuTaHna komnbtotepa. BHUMAHMUE! [MogknioyeHne u oTknoveHne
uHTepdericHoro kabens mexay MK n nporpammaTtopom pekomeHayeTcs
npou3BoanTb TONbKO npu 8bIK/TIOYEHHOM numaxuu
npoepaMmamopa BO nsbexaHve NMOMOMKU KOHTponnepa
nocneposaTtensHoro nopta K.

Mocne nopknioveHust nporpamMmaTopa K KOMMbOTEPY BCe ynpas-
neHve ocylecTBnsieTcs nporpammori mp9m.exe. MNpu nepBom 3anycke
nporpammbl ByAeT MpeanoxeHo BblbpaTb HOMep nocrnefoBaTenbHOro
nopta ans paboTbl C NporpaMMaTopoM, CKOpPOCTb obmeHa W apyrue
HacTponku. TN napaMeTpbl MOXHO coxpaHuTb (Save). [Npu atom Byaet
co3gaH  dann  koHdurypauyum  mp9m.cfg,  koTopbii  GyadeT
MCMornb30BaTbCsl aBTOMATUYECKM NPU NocreayoLmx 3anyckax.
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Mpn HopManbHOM MOAKIKYEHWN MpOrpaMmma MHULManuavpyet
ceaHC paboTbl W nepexogut B OCHOBHOW pexum. B cnyvae
HenpaBUIIbHOrO MOAKMIOYEHUS MporpaMmMaTopa, ero HevcrnpaBHOCTM,
HeucnpaBHOCTM 6noka nuTaHus, WuHTepdericHoro kabens unu
nocneposatensHoro nopta [K, nporpamma mp9m.exe npu 3anycke
BblaeT AuarHocTuyeckoe coobujeHne. Ecnu  nporpammatop He
MOAKMIOYEH, TO MOCre 3arnycka nporpamMmmbl MOXHO NPOMyCTUTL
uHuumanusauymio (Ignore) u nonyuntb BO3MOXHOCTb ObpabaTbiBaTb
MHpopMaLmio B (harinax Ha gucke.

Ha akpaHe pacnonoxeHo ABa OKHa N B HWKHEN CTPOKe - PYHKLMO-
HanbHoe MeHto. CneBa pacrnonoxeHo OKHO Ans Bblibopa darinos npu
NpocMOTpe, KOHTPpOne, peAakTMpoBaHuu 1 3anucu nHdgopmadv B M3Y.
CnpaBa pacnonoxeHo OKHO ANns Bblbopa cemeictea u tuna [3Y,
onpefdeneHvss rpaHuy  paboyeii obnactu. bonee nogpobHas
uHopmaumss o paboTe nporpammbl  codepxutca B dhaine
mp9minfo.doc.

[na nepexoda B aBTOHOMHbIN peXuM TpebyeTcs BbIKNOYUTL
nuTaHMe nporpaMMaTopa, OTCOeAUHUTb WHTepdeWcHbI kabenb un
BHOBb BKIMIOYWTb NUTaHWe npubopa.

7. KomnnekT nocTaBKu.

MporpammaTop MIM-9M.

MHCTpyKUMS No aKkcnnyatauun.

[uckeTa c nporpaMmMHbIM obecneyeHnem.
Mepexoanuk gns OM3BM.

MepexoaHuk ansa PIC-koHTponnepos.

o=

8. MNapaHTuitHbIe 06A3aTenbLCTBA.

M3roToBuTEnb rapaHTUpyeT HopmarnbHyl paboTy npubopa B
TevyeHun 12 mecsueB C MOMeEHTa npopaxu notpebuTento, a Takke
GecnnaTtHbli PEeMOHT B TEYEeHUW BCEro rapaHTUMHOrO cpoka npu
yCcnoBun  cobniofeHuss  MpaBwun  MOMb30BaHWUsi,  YCTAHOBEHHbIX
HaCTOSALLEN NHCTPYKLMEN.

3asBKM Ha rapaHTWUiAHbIA W NOCrerapaHTUMHbLIA PEMOHT MPUHK-
MaloTCsl Mo MeCTy MOKynku npubopa.
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MpunoxeHue 1.
KoHTponbHbie cymmbl "ynctbix™ M3Y n OM3BM

Tun MUKpOCXeMbl O6bem, | KoHTp.
bant Cymma

24C01, 8572 128 FF80
24C02, 8582, KP1568PP1 256 FFOO0
24C04, 8592 512 FEQOO
24C08 1K FCO00
24C16, 24C164, 24C174 2K F800
2716, 27C16, K573P®2, P®5
24C32 4K FO00
2732, 27C32
8051, 8751, 87C5, K1816/1830BE751, 89C51
24C64, 24C65 8K E000
2764, 27C64, K573Pd4, Po6, KC1626Pd1
28C64
8753, 87C51FA, K1830BE753, 89C52
27128, 27C128 16K C000
27256, 27C256, K573P®7, P$8 32K 8000
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 cogepat no Bcem agpecam kog 00.
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KoHTponbHble cyMMbI "yncTtbix" PIC-koHTponnepos

Tun MUKpOCXeMbl O6bem, | KoHTp.
CrnoB 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

MpunoxeHue 2. HanpsixeHus nporpammupoBanus MN3Y

+

27010-27040
K573P®2, P®5

K573Pd4 +
K573P®d6 +
K573P®7 HEeT AaHHbIX
K573P®8 +
KC1626P®1 +
8748-8751

K1816BE48/49
K1816BE51/751

87C51-87C53 +
89C51,89C52  +
K1830BE751/753 +
P1C12/16/14000

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

28F001BX-B

e | g | e | roes
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 4K 4

28F001BX-T

T | o | e | oo
1 main 112 00000H-1BFFFH 64K 0
2 param. 4 1C000H-1CFFFH 4K 28
3 param. 4 1D000H-1DFFFH 4K 29
4 boot 8 1E000H-1FFFFH 8K 15

28F002BX-B, 28F200BX-B

H T P
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

H T P
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

noa | _onowa | Ko i BLk> | Nuw
T | boot | 16 | OO00OH-O3FFFH | 16K | O
2 | param. | 8 04000H-05FFFH | 8K 2
3 | param. | 8 06000H-07FFFH | 8K 3
4 | man | 96 | 08000H-TFFFFH | 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

Homep Tun

Pa3vep

6roka 6r1oka K6aiiT Mparyue BLK> NUM>
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 7CO00H-7FFFFH 16K 31
MpunoxeHue 4.
Pa3smep ctpanuy PAGED FLASH & EEPROM.
Pa3smep Ha3ssaHue mukpocxembl
CTpaHuLbl
Atmel

64 bytes | AT28C256, AT29C256, AT29C257

128 bytes | AT29C512, AT28C010, AT29C010

256 bytes | AT29C020, AT28C040, AT29C040

Winbobd
128 bytes | W29EE512, W29C010, W29EE011, W29C020
SST
128 bytes | SST29xE512, SST29xE010, SST29xE020
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MpunoxeHue 5.
Mpumep ceaHca paboTbl C NPOrpaMMaTopoM.

3apava: NpoBepuTb Hanuune B MUKpocxeme 2764 nporpammbl
ans TenedoHa ¢ onpegenuTeneM Homepa, Bepcusi 33 (KOHTpOnbHas
cymma 51D5) n ckonupoBaThb ee B unctyto K573PD6.

[enicTBns nonb3oBaTens WHankauna KommeHTapui

BkntoveHne nutaHus Fam>

<SELECT> 27XX

<ENTER> Typ>

<SELECT> -16

<SELECT> -32

<SELECT> -64

<ENTER> B1k>

<SELECT> 8K

<ENTER> com>

YcraHoBKa 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>




-34-

Mr1-9M ROMSERVICE

[enicTBns nonb3oBaTens

WHankauna KommeHTapui

YcraHoBka Upp 19B
K573P®6 B naHenb

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

<SELECT>
<SELECT>

<ENTER>

<ENTER>
BhbikntoueHve nuTaHus
OkoH4aHue paboTbl

com>
com>
WrtR
SumR
EO00
com>
WrtR
strt
w 0%
w99%
com>
WrtR
SumR
51D5
com>

YcraHoBKa

4ucrtaa

3anncb

3anncb

3anncb
3anncaHo

NPOLUUTO BEPHO

MpunoxeHue 6.
Pacnaiika nHtepdeincHoro kabens.

Mporpammarop CcOoM1 COM2
9 pin (9 pin) (25 pin)
2 - 3 2
3 - 2 3
5 - 5 7
nepemMblyka nepemblyka nepemblyka
4 -6 46 20 = 6
nepemMblyka nepemblyka nepemblyka
7 - 8 7~ 8 4 - 5




Mr1-9M ROMSERVICE

-35-

MpunoxeHwue 7.
Mpumepbl pacnanku nepexoaHMKoOB
ANA HEKOTOPbIX TUMOB KOPNYCOB

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

KoHTakT KoHTakT naHenu KoHTakT naHenu KoHTakT
PLCC-32 nporpaMmmaropa nporpaMmmaropa 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
Pacnaiika nepexogHukoB ans SEEPROM.
KoHTakT Tvn MVYKpOCXeMbI 1 Kopriyca
naHenu 24C**, 93C** 93C** 93C**X 93LCS**
npor-pa (SOIC14) (SOIC8) (SOIC8/DIP8) (SOIC14)
1 2 1 3 2
2 3 2 4 3
3 5 3 5 5
4 6 4 6 6
5 9 5 7 9,10
6 10 6 8 -
7 12 7 1 -
8 13 8 2 12,13
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Pacnaiika nepexogHukoB ans 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

(*) OTOT curHan B NnaHenu nporpammaTtopa OTCYTCTBYET, OHAKO OH
MOXeT ObITb B3AT C nnatbl nporpammaropa. 3a nHopmaumen
obpatutecb no mecTy nokynku. Ona 28F002BX/200BX atot
CUrHan MOXeT He noaaBaTbCs.
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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

(*) CmoTpwm cebinky K criegytoLen Tabnuue.
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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 nnatbl nporpammaropa. 3a nHdopmaumen
obpatutecb no mecty nokynku. Ana 28F002BX/200BX atot
CUrHan MOXeT He noaaBaTbCs.
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MpunoxeHue 8.
Bo3moxHble npo6nembi npu paboTe ¢ NporpaMMaTopomMm
M CNoCOoObI UX peLueHus.

1. UckaxxeHus1 uHghopmayuu Ha uHOUKamope.

MPUYMHON NOSIBMEHUSI WUCKAXEHWIA MOXEeT CryXuTb pabota ¢
HEeWCMPaBHOM  WNMU  HEMpPaBWIIbHO  YCTAHOBMEHHOW B NaHenb
Mukpocxemon M3Y.

Mocne yaaneHus MUKPOCXEMbl W3 MaHenu npaBunbHasi MHOMKa-
LMsi BOCCTaHaBMMBaETCS aBTOMATUYECKU MPU CMeHe MHopMaLun Ha
uHavkaTope.

2. Heycmoluiyusoe cyumsigaHue uHgopmayuu u3 M3Y.

Ecnn noBTOpHble noAcyeTbl  KOHTPONbHOW  CyMMbl  AaloT
pasnuuHble pe3ynbTaTbl Npy 3aBegomo ucnpasHon M3Y, To npuynHon
MOXET SBMSATbCS MNMOXOM KOHTAKT MMKPOCXEMbl C MaHEenbk npo-
rpammaTopa BCreaCcTBUE OKUCIEHUS UMK 3arpsi3HEHNS BbIBOOOB.

K yny4LieHunio KOHTaKTa NpuBOAUT CABUM MUKPOCXEMbI B 3aKPbITOM
naHenu.

3. Homepﬂ C853U KOMIMbromepa c ripocpamMmamopom.

K nopobHon npobneme 06GbIMHO NPMBOAWUT HEAOCTaTOYHOE
BbICTPOAENCTBUE KOMMbIOTEPA NPU BICOKON CKOPOCTM OBMeHa.

YMeHbLINTL BEPOATHOCTb CO0EB MOXHO UCKIIOUYMB NepemMeLLeHne
“MBILLKW” W HaxaTue KHOMOK KnaBMmaTypbl KOMMblOTepa BO BpeMs
BbIMOMTHEHUSI KOMaHA U YMEHbLLMB CKOPOCTb O6MeHa.
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FapaHTUIHbINA TanoH.

YHuBepcanbHbIN MUKPONPOLIECCOPHbIN nporpammatop M3Y MIM-9M.

CepuiiHbili HoMep

[aTa Bbinycka nporpammatopa

Oata npogaxu

MNpopasey,

LWramn

OTMmeTKM O PeMOHTax:
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