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C KaXKAbIM roA0M YBENUYUBAETCA POCT PbIHKA 3/IEKTPOHHbBIX YCT-
POWMCTB NpeaHA3HAYEHHbIX A4JiIS BCTPOEHHOro ynpassneHus. OcHoB-
HYIO AOJNIO CPeAn AAHHOW rpynmnbl YCTPOUCTB 3GHUMAIOT MUKPO-
KOHTpoOJepbl U pasnuuyHbie BuAbl namatu. Ha aaHHbIn MOMEHT
6OJBLUMHCTEO MUKPOKOHTPHOMEPOB UMEIOT JSIEKTPUUYECKU CTUPa-
eMmyl0 nepesanucbiBaemyio nporpammuyio namsars FLASH n namars
AaHHbIX EEPROM. To >xe camoe MO>KHO CKa3aTh U NPO pa3Hbie BUAbl
MUKpocxem namatu. Ang saHeceHns uHpopmauum nuéo ana ee us-
MEHEHMUSA B NAMSTH UCMOJIb3YIOT CneuMuanbHble YCTPOMCTBA 3anucu

— MPOrpaMMdaATopbl.

|_| POrPAMMATOPbI MOXHO PA3AENMTL HA
ase 6onblume rpynmsi:
*  NPOrPaMMATOPSLI ANs PA3PABOTKK;
*  NPOMBILIAEHHBIE MPOrPAMMATOPSI.
MPOMBILLAEHHbIE MPOFPAMMATOPLI 0BEC-
MEUMBAIOT BLICOKOE KAYECTBO 3AMUCU — 3TO
LOCTUIQeTCA HECKOMbKMMU MeTopamu. [1po-
MBbILLMIEHHBIA MPOrPAMMATOP MMEET BCTPOEH-
HbIl Npoueccop ¢ 6ydhepHON NaMATLIO AN
XPAHEHMs KOAA KOTOPbIN HEOBXOAMMO 3anu-
CaTb (MAMATL MOXET BbITb ONEPATUBHOM TGO
SHEProHE3ABUCHMMON). DTO NO3BONAET Nepen
CAMOI 30MUCHIO MEPERATL C KOMMBIOTEPA KOZ
MPOLLMBKM 1 30TEM NPOLECCOP NPOrPMMATO-
pa cam GopMMPYET NOCNEROBATENLHOCTL
3anmcn Bes yuacTua KombioTepa, uto obec-
neumnBaeT HopexHYIO 3anmc. [pu nporpam-
MMPOBAHUM BOMBLIOTO YUCIA MUKPOCXEM
OAHOM NPOrPAMMON, TO B MPOrPAMMATOP MH-
dbopmaLyst 4nst NPOLLMBKM NEPEAETCH C KOM-
MbIOTEPA TOMBKO OfMH PA3, O 3aTEM HEOb-
XOAUMO TOSBKO AABATH KOMAHAY 3AMMCh. DTO
[OCTYNHO 6naroaapst MCNONL3OBAHMIO NPO-
ueccopa 1 GydepHON NaMATH AN XPAHEHMS
3anuceiBaemont nHbopmaumn. [JaHHas oco-
BEHHOCTb MPOMBILLIIEHHBIX MPOrPAMMATOPOB
NO3BOJSIAET TAKXKE NONY4YUTb MAKCUMAIbHYIO
CKOPOCTb 3anMcK. [poMBILLNEHHbIE MPOTPaM-
MaTOpbl 06A3aTENBHO 0BNAAAIOT BYHKUMKI
«KQYAHKUS HONPSIXXEHMs» NPW NPOBEPKE NPa-
BMIBHOCTM 3QMMCH. DTO O3HAYAET, YTO MOC-
n€ 3anMCH NPOrPAMMATOP YHTAET COREePXkM-
MO€ MMKPOCXEMbI M CPABHUBAET C UCXOAHbI-

MU AHHBIMM BO BCEM AOMYCTUMOM AMANa30-
HE HOI'Ipﬂ)KeHMl;II MUTAHUSA. ((KO‘-IKO Hanpsxe-
HMA» OBA3ATENBHO HEOBXOMMMA NPU MCMONb-
30BAHMM MUKPOCXEMBI MPU HAMPSKEHUM M-
TOHUS HMXKE CTAHAAPTHOTO BEPXHErO MOPO-
ra (06biuHo 5 B), Tak kak 3anmucanHas uHdpop-
MQLWA MOXET HEBEPHO IEKOAMPOBATLCA NPU
MeHbLLMX Hanpsbkermax. K npumepy Gbin 3a-
MUCaH Hynesom GuT nHbopmaumm (McxopHoe
COCTOSIHME KPUCTANA NOMUYECKAs eAMHMLA),
nocse 3anucu Npu HaNPsXEHU NuTaxms 5 B
6bINO NPOW3BEAEHO KOHTPOMBHOE YTEeHMe
3QMUCAHHOM MHPOPMALIMH 1 CBEPKA C UCXOA-
HWKOM, OHAKO €CnU AAHHAS MUKPOCXEMA
6yneT MCNONb3OBATLCA B CXEME C HAMPsXe-
Huem nuTanms 3 B, To HeT rapaHTum yto paH-
HbIM 6T ByaeT unTaTbes kak Hynesom. ns
n3bexaHms NoROBHOM CUTYALMM NPOMBILL-
AEHHBIE NPOrPAMMATOPbI CPABHUBAIOT 3CIMM-
COHHbIE D,OHHbIﬁ npu PA3HbLIX JOMNYCTUMBIX
YPOBHSIX HAMPSKEHUS MATAHMS.
[Mporpammatopsl «TputoH» u «Tpu-
TOH+» — NPodeCcCHoHanbHbIE (TPOMBILLINEH-
HblE) YHWBEPCANbHbIE NPOrPAMMATOPSI,
NPEeaHA3HaYeHHbIe ANA Pas3pPabOTKM, TEXHM-
4ECKOro OBCAYXMBAHMS M NPOMBILLAEHHO-
roO NPOM3BOACTBA CPEAHMX U BONbLIMX
ob6vemos. CoBpemeHHas snemeHTHas 6aza
u aeTOMaTHYECKas cbopka obecnednsaioT
BLICOKYIO HOEXHOCTb NPOrPAMMATOPOB, A
MCNONL3OBAHWE QNTOPUTMOB, PEKOMEHAO-
BAHHBIX GUPMAMMU-TIPOU3BOAUTENSAMM, U
YHUKQMbHBIE CXEMOTEXHMYECKUE PELLEHMS

FOPAHTUPYET BLICOYAMLLEE KAYECTBO 3AMM-
cu mukpocxem. EanHoe nporpammuoe
obecnedenme, BLINOMHEHHOE B KNACCUYEC-
kom ctune nog Windows, nerko B ocsoe-

HuM, obecneunsaeT npuaTHyio paboTy ¢

NOGLIMK BEPCUAMM MPOTPAMMATOPOB, M

MMEET OrPOMHOE KOMMYECTBO CEPBUCHbIX

BO3MOXHOCTEN [ MOAREPXKKM BCEX PEXM-

MOB PaBOTE MUKPOCXEM.

Bce nporpammaTtopsl MMeIoT yHueep-
CANbHYIO 3AMEHSEMYIO MAHENbKY C HyEBbIM
yeunmem ZIF-40 gna nporpamMmuposaHms
6onee 1200 coBPEMEHHBIX MUKPOKOHTPOS-
NEPOB U MUKPOCXEM NAMATU B KOPMYCAX OT
DIP-8 no DIP-40. BctpoeHHbie mukponpo-
ueccopsl ¢ Flash-namaTsio M BO3MOXHOCTBIO
CAMOMNPOrPAMMMPOBAHUS MO3BONSIOT Ner-
KO OBHOBNATL NPOrPAMMHOE ObecneueHme
M PACLUMPATL CMMCOK NOAAEPXUBAEMBIX
MUKpocxem yepes MHtepHer.

OCHOBHbIE XAPAKTEPUCTUKM NPOrPAM-
MaTOPOB «TPUTOHY:

° FrAPAHTUPOBAHHASA, BbICOKOKAYECTBEH-
HOS 3aMMCb MUKPOCXEM (BCE anropuT-
Mbl OMTUMM3UPOBAHBI MO CKOPOCTH);

*  MPEeuM3NOHHAs YCTAHOBKA HAMpsixXe-
HUM MUTAHKUS U 3AMUCK, BHE 3ABUCUMO-
CTM OT TOKQ, NOTPEBAAEMOrO MUKPO-
CXEMOM;

*  1Ba uMdpPO-aHANOrosbix Npeobpaso-
BATENA C SNEKTPOHHOM KanMBPOBKOM OT
2V o 16V (28 V), cwarom 0.25 V;

° najgeHne HanpsxeHusa HaA KIo4Yax npo-
rpammmposanms He 6onee 20 mV npu
Tokax 0o 80 mA;

°  HQ KOXKOOM BbIBOZE MAHENbkU — dop-
MUPOBATENM GPOHTA UMMYLCA M YPOB-
HSl TOTMYECKOrO CUIHANG;

*  OTAENbHBIA UCTOUHUK MUTAHUS Anst GOop-
MUPOBATENEN NOMMYECKUX YPOBHEN;

e peanbHas paboTta ¢ M/cx Npu Hanps-
xeHun mutanus ot 2 V (cootetcTeue
NOMMYECKUX YPOBHEMN HAMPSKEHMIO Mit-
TaHus);

*  OTCYTCTBME HAMPSIXKEHMM HO KOHTOKTOX
NOHENM M AHTUCTATUYECKAs 3ALMTA B
MCXOBHOM COCTOSHMM;
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e BLICTPOAEHCTBYIOLIAS SNEKTPOHHAA 3a-
LUMTQ KIIOYEN NPOrPAMMATOPA OT ne-
PErpy30K M KOPOTKOrO 3AMbIKAHMS;

*  QBTOMATMYECKOE OMPELENEHUE U KOH-
TPOMb TUNA MMKPOCXEMbI, 3ALLMTA OT
HENPABUIbHOM YCTOHOBKM;

*  yTeHue, NPOrPAMMMPOBAHME U CBEPKA
NPU PA3NNUYHBIX HONPAXEHUAX MUTAHUSA,;

®  MOLUHbIA MHOTOOKOHHbIA PEfAKTOp C
MOAAEPXKKOM Pa3NMUHLIX GOPMATOB
NOHHbIX;

e ypobcTBO B paboTe, pasBMTAs CNpa-
BOYHAS CUCTEMA U [PYXKECTBEHHBIN UH-
Tepdeiic nons3osaTens;

®  BO3MOXHOCTb PY4YHOW HACTPOMKM na-
PAMETPOB U MOAAEPXKKA BCEX PEXMMOB
PABOTH MUKPOCXEMBI.
[MporpammaTopsl «TpuToH» 1 «TpuToH

+» — 060 NPOMBILINEHHBIE MPOTPAMMATO-

pbl, HO MMeIOT HekoTopble oTnuuua. Crun-

COK MOAAEPXMBAEMbIX MUKDOCXEM MPUBE-

OEH HUXeE:

e EPROM, FLASH: 27x*, 28x*, 29x*,
37x*, 39x*, 49x* ,i82802...;

e Serial EEPROM: 17%, 24*, 25*, 34*,
45*,59*,85%, 93(S)*;

e Microcontrollers: AVR, MCS-51, PIC;

e ZeroPower Static RAM.
Mporpammatop «TpuTOH» — Henopo-

rO¥, YNPABSEMbIN C KOMIMBIOTEPA MPOMBILL-

nexHbit nporpammatop. O asnaeTcs on-

TUMANbHBIM PELLIEHMEM AN PaspaboTok,

PEMOHTA U MENIKOCEPUIHOTO NMPOU3BOL-

crea. Cas3b C KOMMLIOTEPOM OCYLLECTBS-

etcs yepes COM nopt co ckopocTbio no
115K. MporpammHoe obecneuerne pabo-

Taet nog Windows 95, 98, ME, NT, 2000,

XP, npotectMpoBaHO HO KOMMbIOTEPAX OT

486DX u Boiwe. [Nporpammatop umeet

MOLLIHBIA MUKPOMPOLECCOP, C BO3MOXHOC-

ThIO NEPENPOrPAMMMPOBAHUS, YTO MO3BO-

NAET NErko PACLIMPATL CMCOK NOAAEPXKM-

BAEMbIX MUKpOCxeMm. [1poueccop dopmu-

PYET BCE HEOBXOAMMBIE HAMPSKEHMS M CUr-

Hanel, obecneuneas paboTy C MUKPOCXe-

mom. KomnsioTep, no 3anpocy MUKponpo-

LUeccopa, TOMbKO MOArPYXAeT AAHHbIE,

BLIBOAMT HQ 3KPAH XOf NPOLECCa, Pesyib-

TaThl paboThl U cOOBLIEHMs 06 OWUBKAX.

bnarogapsa Takon cxeme obecneumsaeTcs

BLICOKQS CKOPOCTb PabOThI, GE30NACHOCTL

NPOrPAMMMPYEMOM MUKPOCXEMBI M TOYHOE

cobnofeHne BCex BPEMEHHbIX MAPAMET-

POB B QIITOPUTME 3AMUCH.
[MporpammaTop «TpuToH +» — MoLw-

HbIM YHMBEPCANbHbLIM NPOrPAMMATOP C

NAPAMETPAMM AHANOTUYHBIMU MPOTPAM-

MaTOpy «TPUTOHY», HO C BO3MOXHOCTbIO

NOIHOrO ABTOHOMHOIO PEXMMa PaboThl

6e3 noaknoyeHua k komnsioTepy. Jlyu-

WK BLIGOP AN MCNONb3OBAHMA HA KOH-

BEMEPAX MPU KPYMHOM M CPELHEM Ce-

PUMAHOM NPOW3BOACTBE U LN PEMOHTA B

«MONEeBbIX YCIIOBUAXY. ﬂ,OI'IOJ'IHVITeJ'IbHO,
KO BCEM BO3MOXHOCTAM BA30BOM Moae-
nn «TputoHy, obecneunsaeT NOAHODYH-
KUMOHANbHYIO paboTy B GQBTOHOMHOM
PEXMME U MMEET AJ1s STOTO CNeUnanbHble
byHKUMM:

e 1MBaiT sHEProHe3aBUCHMOM NAMSITH

N XPAHEHWs:

e po 950 mukpocxem;

e po 128 daitnos;

e 16+4 kondurypauui;

*  XMAKOKPUCTOMIMYECKMI Aucnnen 2
crpoku no 16 cmsonos;
®  YEeTbIPEXKHOMOYHYIO KNABMATYPY.

B namaTv nporpammaTopa MoxeT GbiTb
coxpaneno: 950 tTunos mukpocxem, 128
baitnos, 16 MMEHOBAHHBIX KOHBUIYyPaALA
(npoexToB) 1 4 onepatueHbix. Mporpamm-
Hoe obecneyeHne Ha KOMMLIOTEPE MMEET
BCE HEOOXOAMMBIE CPEACTBA AN GOPMUPO-
BAHMS, HACTPOMKM M 30rPy3K1 CMUCKOB MHK-
pocxem. B aBToHOMHOM pexxume nporpam-
maTop obecnednsaeT GLICTPbIN U yROGHLIN
BLIGOP MOBOM MUKPOCXEMBI, TAKKE MMEET-
CA PEXMM OBTOMATUYECKOTO OMPEAEneHHms
™A Mukpocxemsl. CuntanHbie ¢ nioboit
MUKPOCXEMbI AAHHbBIE MOTYT BbiTb 30MMCa-
Hbl B TAKYIO X€ MK B NIOBYIO APYIYIO MUK-
pocxemy. [1pu 3ToM Ha nporpammmpyemsie
MUKPOCXEMbI BOMOMHUTENBHO MOXET ObiTh
YCTQHOBIIEHA 3ALUMTO.

[MamsTs nporpammaTtopa umeet daii-
NOBYIO CTPYKTYPY, 4TO nossonset 6e3 mc-
NONb30BAHMA KOMMNbLIOTEPA, NTETKO Bbl6pOTb
WK yaanuTts no6oi Gbain, NPocTo nponu-
crae cnucok. Bo epems pabotsl ¢ mukpo-
CXEMOM MPOrpaMMATOP MOCTOSHHO KOHT-
PONMPYET LENOCTHOCTb OTKPLITOrO Ghaina
M 3Arpy>XAemblX OAHHbIX, YTO MONMHOCTbLIO
MCKIIOYOET 3AMMUCh B MUKPOCXEMY HEBEP-
HoM nHdopmaumu. [pum 3arpyske daiina B
NOMSTb MPOrPAMMATOPA MY NMPUCBAUBA-
eTcs yHuKkansHoe ums, anmHoi go 10 cum-
gonos. [lporpammroe obecneuyeHne Ha
KOMMbIOTEPE NO3BONSET MPOCMOTPETb CMk-
cok GaiNoB B NAMATH NPOrPAMMATOPQ,
BOBABUTL, YAANUTL UM NEPEMMEHOBATL
baiin, 3040Tb NOPSAOK CNesoBaHus bait-
0B, YNOPSAOUNTb CIUCOK MO QNdaABUTY M
no o6vemy bannoe, oueHnTs ceobopHoe
MEeCTO HQ AnCKe.

Heckonbko cnoe 06 aBTOHOMHbIX KOH-
durypaumax. Kondpurypaums (mnm npoekt)
— 3TO COBOKYMHOCTb MUKPOCXEMbI, ait-
NQ NPOLWMWBKM U ONPEAENEHHbIX HACTPO-
ek (anropuTMbl, pexumsl paboTel, Hanps-
xeHus, agpeca, Fuses, GuThl 3aWmThl 1
1.0.). Kondurypauma dbopmupyetcs Ha
KOMMbIOTEPE: BHIOUMPAETCA HYXHAA MUK-
pocxema, oTKpbiBaeTcs Gams, HaCTPaAu-
BAIOTCSH HEOBXOAMMBIE PEXMMBI PABOTHI,
nocne 4ero, e NPUCBAMBAETCA MMSA,
anuHHon fo 12 cumeonos 1 Bce 3710 3ar-
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Moaudukauum nporpammaropa «TpUTOH+»

Bepcus O6bem
nporpammaropa FILASH-gucka
V5.4 1 M6
V5.5 2 M6
V5.6 4 M6

PYXQEeTCs B NPOrpammaTop. Teneps, 8
no6ON MOMEHT, BKITIOYME NUTAHWE NPO-
rPOMMATOPQ, M IBA PA3A HAXAB HA KHOM-
KM, MOXHO BbIEPAThL Mobyio koHdUrypa-
umio. Ewe ogHo HoxaTue u nporpamma-
Top rotoe k pabote! Kak npasuno, kax-
Ibil MPOEKT, KPOME OCHOBHOM MPOLLMBKM
MOXET COAEPXATb HECKOSIbKO AOMONHM-
TenbHbLIX MK pabounx sepcuit. HTobbl He
CO3[0BATb HECKONbKO OAMHAKOBbIX KOH-
bUrypaumit, Hy>xHble BEPCUM NMPOLLIMBOK
3QrpyXaloTcsa B NAMATbL NPOrPAMMATOPA
B BMAE OTAENbHbIx baiinos. Teneps B BbIO-
PAHHOM KOHMUrypaUmu ans CMeHb Bep-
CMU AOCTATOYHO MPOCTO BLIBPATL HOBbINA
darin. Tekywme HACTPONKM MOTYT BbiTh
COXPQAHEHbl COOTBETCTBYIOLLLEN KOMAHAOM
C NPOrpPAMMATOPA B BUAE OAHOM U3 Ye-
THIPEX ONEPATUBHbIX KOHGUIypaLmit. Bel-
60Op TAKOM KOHGUIYpaLWMM OCYLLECTBNSET-
ca HaxaTtnem scero oaHoun(lll) kHonku B
MOMEHT BKTIOYEHUA NMUTAHNUA UK NTPU pe-
cTapTe NPOrpamMMaTopa.

Ha akpaH BEIBOAUTCS MAKCUMYM MH-
dbopMaLmm 13 TOTO, 4TO MOXET AaThb anda-
BUTHO-UMPOBOM aucnnei. MeHio npo-
FPOMMOTOPA B OBTOHOMHOM PEXMME MO-
3BongeT BHIBPATL MUKpOCxemy, Gain mm
KOHPUIYPALWMIO, PA3PELLMTL MU 3AMPETHUTL
YCTQHOBKY 3ALUMTHI, YAANUTL GANN M CO-
300Tb ONEPATUBHYIO KOHMIypaumio. Jlo-
6O M3 WECTU ABTOHOMHBIX PEXMMOB PO-
6OThl C MUKPOCXEMOW BLIBMPAETCA U 3anyc-
KQETCS OfHUM HOXKATMEM HA KHOMKY. [po-
BEPKA MUKPOCXEMbI HO YMCTOTY U BOMOX-
HOCTb 3AMUCH, TPOTPAMMUPOBAHUE MUKPO-
CXEMbl, KOHTPOJLHAS CBEPKA, YTEHUE, CTH-
POHME U NOACHET KOHTPONBHOM CYMMbI MUK-
POCXEMBI, U BCE 3TO B «OfHO kacaHuey!ll
Mpu NPOrPAMMUMPOBAHMM MUKDOCXEMBI 30
OOHO HOXATKME BbINONHAETCA MOJHbIN LMK
CTUPAHUE U MPOBEPKA HA YUCTOTY, 3AMUCH
OCHOBHOWM NAMSATH, OfHA WK ABE KOHT-
ponbHble ceepku, sannce EEPROM, Fuses
M YCTAHOBKQ 3ALUMTDI.

B Tabnuue naH nepeyeHs pasnmuHbIx
BEPCHI NPOrPAMMATOPA «TPUTOH +».

bonee petansHyio uHdopmaumio no
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