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1 BBepeHue

CemencTBO yHUBepcanbHbIX nporpammaropoB ¢ USB uHTepc ericom.
Bce nporpammaTtopbl paspaboTaHbl M npou3BogAaTcs mpmon PUTOH.

CepuiHbIN BbINYCK NporpamMmmaTtopoB npoudsoautcs no TY 4034-001-17477019-05.

CepTtudmkat cootBeTcTBMSA cuctembl ceptudmkaumm FOCT P Nocctangapt Poccun Ne POCC RU. MJ104.B01176
Mporpammatopkl cooTBeTcTBYOT FTOCT P M3K 60950-2002, TOCT P 51318.22(24)-99, TOCT P 51317.3.2(3)-99,
npegHasHa4yeHbl Ans padoTbl B HOPMarbHbIX KTUMaTUHECKUX Y CITOBUSIX.

MporpammaTtopbl NpegHa3HayveHbl ANs NporpaMMUPOBaHKs napannenbHbiX U nocreaoBaTenbHbIX Mukpocxem EPROM,
EEPROM, FLASH, NVRAM, MUKPOKOHTPOSNEPOB C NPOorpaMMUpyeMOon NamsTbio JaHHbIX U KOOOB, a Takke MUKPOCXeEM
nporpammupyemon norvku PAL, PLD, CPLD.

Bce anroputmMbl NporpaMMMpoBaHNs peanin3oBaHbl B CTPOrOM COOTBETCTBUM CO creuudmkalmsiMm, peKoMeH40BaHHbIMM
NPOU3BOAUTENAMUN MUKPOCXEM.

L
4:-*—"‘1: “‘“‘l
ool

-
ChipProg-48 [21] ChipProg-40[24

ChipProg-48 - yHuBepcanbHbii nporpammatop ¢ USB vHTepdericom, npegHasHaveH ansa paspadoryunko. ObecnevnsaeT
nporpaMmmnpoBaHune MukpokoHTponnepos, FLASH, EPROM, EEPROM, NVRAM, PLD; KonnyecTtBo nporpammmpyembIx
MUKPOCXeM He MMeeT annapaTHbIX OrpaHNYEeHNIA.

ChipProg-40 - yHuBepcanbHbii nporpammatop ¢ USB nHTepdelicom, npegHasHaveH ans paspadotyunkoB. ObecnednBaeT
nporpaMmmMpoBaHme MUKPoKoHTpornepos, FLASH, EPROM, EEPROM, NVRAM,;

ChipProg-ISP [26]
ChipProg-ISP - yHvBepcanbHbIv NocnegoBarteNbHbIVi NporpamMmMarop , npeaHasHayvyeH Ans nporpaMMUpoBaHis

MMKPOCXEM B YCTPOWCTBE Nonb3oBaTtens (BHyTPUCXEMHOE nporpaMmupoBaHue). MoxeT Mcnonb3oBaThes kak
nporpammMaTop Ans pa3paboTynkoB, a Takke Ans NPorpaMMMPOBaHNSI MUKPOCXEM MarnbiMW Y CPEAHUMU NapTUsIMM.

© 2009 ®umoH, http://www.phyton.ru


http://www.phyton.ru/pages/page49.html
http://www.phyton.ru/pages/page50.html
http://www.phyton.ru/pages/page22.html

ChipProg-G4 [ 18]

ChipProg-G4 - yH1BepcanbHbIf NPOMbILLIIEHHbIV NPOrpamMMaTrop KOMMPOBLLVK , MPpeAHa3Ha4YeH Ans NpoMbILLNEHHOrO
TUpaXUpoBaHus Mrkpocxem. ObecneynBaeT nporpamMMmpoBaHne MMKpokoHTpornepos, FLASH, EPROM, EEPROM,
NVRAM, PLD; KonuuecTso nporpaMmmmpyembiX MUKPOCXEM HE MMEET annapaTtHbIX OrPaHNYEHUIA.

1.1 0O630p

ChipProgUSB - 370 uHTyUTMBHas 1 Nérkas B ncnonb3oBaHum nporpamma. [MogpobHee cmoTpuTe B pasgenax: [porpammaropbl [18),
Mehto [41), WHTepdeiic nomb3osatens [60)

BcTpoeHHbIn a3bik ckpynTtoB ChipProgUSB no3BonvT Bam aBToMaTusMpoBaTb MHOTO PYTUHHbIX 3afad. [ogpobHee cmoTpuTe B
pasnene Paiirbl ckpunTos [88),

ChipProgUSB pa6otaet Ha nnatdopme IBM PC (cm. TpeboBaHusi k CMCTeMem).

1.2 TepMuHbI U onpeaeneHus

Wpeonorua B3aumonencTBusA ¢ MUKPOCXeMaMu.

MporpammHoe obecneyeHne nporpaMmmaropa B nnaHe B3aMMoaencTBMSA C MUKPOCXEMaMU NMOCTPOEHO MO KIacCUYECKON
cxeme "cpann" - "6ydpep” - "Mmkpocxema". B nporpammHon nogaepke nporpamMMatopa peanunsosaHbl Oydepa namsaTu.
Bydep namaTn aBnNaeTca NPOMEXYTOYHbLIM 3BEHOM Mexay ¢harnnom 1 MUKPOCXEMOW:

®dann <----> bycep <----> Mukpocxema

Bce onepaumu ¢ carnom (3arpyaka/coxpaHeHune danna) B3aMMogencTBYHOT TONbKO ¢ Bydepom. T.e. MOXHO 3arpy3unTtb
dann B bydiep, a Takke CoxpaHUTb copepxmmoe Oydepa B dann. AHanormyHbiM 06pa3om NOCTPOEHO B3anMogeNCcTBrE
C MUKpocxemom. Bce Manmnynsiumm ¢ MMKPOCXEMOW (Kak, HanpyuMmep, YTeHWe, 3anucb, CPaBHEHME) NCMOMb3YHOT TOMbKO
Oydep. Takum 0bpazom, MOXKHO NpoYUTaTh MUKpOCXeMy B Bydpep, 3anuncaTtb cogepxumoe bydepa B MUKPOCXEMY,
CpaBHUTbL cogepkmmoe Bydepa n MMKpocxeMbl U T.M. BaanmogencTtane danna n MUKPOCXeMbl HaNpAMY He
AornyckaeTcs.

TepMUHbI

ICP (in circuit programming) - nporpamMmypoBaHvie B nrnare nosib3oBarens.

ISP (in-system - NporpaMMnpoBaHWe B NfaTte nonb3oBaTensi

programming)

ISP Mode - pPeXUM NporpaMMMpoBaHMe B NiiaTe nonb3oBaTens.

ISP BSL Mode - peXXMMm nporpamMmMpoBaHKe B nriaTte nonb3oBaTterns B pexume BSL.
ISP JTAG Mode - peXum NporpaMMmMpoBaHune B nnare nonb3oBatens yepe3 JTAG noprt.
ISP HV Mode - BbICOKOBOSbTHbBIA PEXUM NpOorpaMMUpoBaHne B MraTe norib3oBaTens.
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MpoekT

ApanTep

Byd ep namaru

Konun4yectBo 6ydepos

Mopcnon 6ydepa

- 9TO HEKM KOHTENHEP, B KOTOPOM COXpaHsieTcs nHopmauust 06 yCTaHOBIIEHHOM Turne
MUKPOCXEMbI, BCE HAaCTponku BychepoB nporpaMmmaTtopa, HacTPOMKX oML Wi
nporpaMmMmMpoBaHns, HaCTPOWKN MO cepuanmaaunm, KOHTPOITbHON CyMMe, BEOEHMUIO
XypHana. [JononHUTensHO B MPOEKTE MOXHO COXPaHUTL MNepeyeHb 3arpyXaembix (annos u
KOHMrypauuio akpaHa nporpammaropa. [NpoekTsl pasnuyatoTcs no nmeHam. lNpoekramu
OuYeHb yA0BHO NoNb3oBaTbCs, ecnv Bbl paboTaeTe ¢ HECKOMbKMMM MUKPOCXEMaMMU.
Kaxabii NpoekT HacTpamBaeTCs nog KOHKPETHY MUKPOCXEMY M B HEM COXPaHSIETCS BCe
HaCTPOWKN MporpaMmMaropa Nnof KOHKPETHBIA TUM MUKPOCXEMBI.

- 9TO creuvanbHbIn NepexofHVK Noa, onpeaeneHHbIN TUM Kopryca MUKPOCXeMbl Unm
pa3beM Ha nnare nons3osartens./Horga Ha nnate aganTepa ycTaHaBnMBalOTCA akTUBHbIE
N MacCUBHbLIE KOMMOHEHTBbI.

Bydep namaT - 310 06bEKT, NpeaHa3HaYeHHbIN AN XpaHeHVs AaHHbIX. Bydep namaTtu
nporpamMmmaTopa SBfSeTCA NPOMEXYTOYHbIM 3BEHOM MeXay hannom 1 MUKPOCXEMOM.
[HonyckaeTtcs co3gaHve 6eckoHeYHOro Konn4yecTea akTMBHbIX By depos.

OrpaHuyeHreM Ha KONMMYECTBO MOXET CINYXWUTb TOMbKO OTCYTCTBUE CBOGOOHOW NamsaTh B
cucteme.

Kaxgbin Bydep B CBOEM COCTaBE UMEET ONMpPEAENEHHOE KONMMYECTBO NoacroeB. Kaxabin
MOACIION acCoUMMPYeTCs C KOHKPETHBIM agpeCHbBIM NMPOCTPaHCTBOM YCTaHOBITEHHON
MUKpOCxeMmbl. [prmep ncnonbL3oBaHNS MOACIIOEB CMOTPUTE HUDKE.

Mpumep ncnonb3oBaHus nopcnoes 6ydepa:

1. Mukpocxema Intel 87C51FA. Kaxabin 6ydep nmeeT B CBOEM cocTaBe ABa NOACO0s: NOACHON KOgoBON NamMsATh U1
noacnon Tabnuubl kKogupoBaHust (encryption table).

2. Mukpocxembl Microchip PIC16F84. Kaxabin 6ydep nmeet B CBOEM COCTaBe TPy NOACMNOSA: NOACION KOOOBOM
namsity, nogcron namsatu gaHHeix EEPROM, nogcnon nonb3oBaTenbCkux naeHTMdmKaTopos.

Takasi rMbkas peanusaumsi cuctembl BydepoB NO3BOMSET NOMb30BATEN OYEHb JIErKO MaHUNYMPOBaTL C
HECKONbKMMM pa3HbIMM MacCcuBamu OaHHbIX, MOMECTMB VX B pasHble Oydepa.

1.3 TpeboBaHusa k cucteme

Ona pabotbl nporpammbl ChipProgUSB Heobxoaunmo ncnonb3sosath 1K, coBmecTumbin ¢ IBM PC, B koHdpurypaumm He

XyXe, yem:

 [NepcoHanbHbIn KoMAbOTEP, paboTatowmi ¢ Windows 98/ME/2000/XP/Vista,

ans nporpammatopa ChipProg-G4 - Windows 2000/XP/Vista

«  Pentium-11l CPU nnu Bbiwe

- 256MB onepaTtneHoi namsitn RAM

« [lo kpanHen mepe ogmH nopt USB

+ YKecTkuin guck co cBOBOAHLIM NPOCTpPaHCTBOM He MeHee 200MB
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1.4 bBbicTpbIK cTApT

1.41 MoaknrovyeHune nporpammaropa

Mepen nogkntoYeHnem nporpaMmMaTopa BKIYUTE KOMIMbIOTEp.

1.4.1.1 ChipProg-G4

YcTraHoBKa NporpaMmmMHoOro
obecneyeHunst
MoaknounTb NUTaHUe K
nporpammaropy

Mopgknio4eHune K KOMMNbOTEPY

3anyck nporpammbi

Heobxogumo ycTaHoeuTb M10!16] ¢ AncTpubyTMBHOIO AUCKa

MoakntounTb Kabenb NUTaHWs, BXOASLWUIA B KOMMNIEKT NOCTaBKM, K pasbemMy Ha
3aHen naHenu nporpammaropa. Bunky kabens HeoOGxo4MMO NOAKMIOYUTE B CETEBYHO
po3eTky. [MTaHWe nporpammaTopa BKNo4aeTcs TyMOrepom Ha 3agHein naHenm
nporpammMaTopa

C nomowbto USB kaberns, BxogsLLero B COCTaB KOMMIIEKTA NOCTaBKM, HEOOX04UMO
coeauHUTb nNporpammaTop co ceobogHbiM USB noptom komnbtoTepa. USB pasbem
HaxoaWUTCS Ha 3afHel naHenu nporpammartopa. Mocne coeanHeHns nporpamMmMaTopa
C KOMMbOTEPOM HeobxoamMMo nogoxkaaTtb cekyHa 10 noka aBToMaTUYeCKU
yctaHoButca USB gparsep.

3anyctutb nporpammy Phyton ChipProgUSB -- Gang Mode.

MporpammaTtop rotos K pabote, MOXHO Ha4YaTb NMPOrpaMMUPOBaHIE MUKPOCXEM.

1.4.1.2 ChipProg-48

YcraHoBKa nporpamMmmMHoOro
obecneyeHus

Moakno4nTb NUTaHUe K
nporpammaropy
Mopknto4yeHne K KOMNbIOTEPY

YcraHoBka USB pgpanBepa

3anyck nporpammbi

HeobxogmMmo yCTaHOBUTL Nold c OuCTpubyTUBHOIO Aucka

Moakntounte BrOK NUTaHWS B CETEBYIO PO3ETKY. Pazbem Onoka nutaHus
NOAKMIOUYUTL B THE30 NUTAHWUA Ha 3afHel NaHenu nporpammarTopa.

C nomolbio USB kabens, Bxoasilero B coctaB KOMMMeKTa NocTaBku, Heobxoanumo
coeauHUTb nNporpammaTop co ceobogHbiM USB noptom komnbioTepa. USB pasbem
HaxoAMTCS Ha 3agHew naHenu nporpaMmMartopa.

[Mpy nepBoM NoAKMKOYEHUM NporpamMmMaropa Heobxogmmo ycTaHoBuTb USB gpavisep.
(1)

Onsa paboTbl ¢ 0gHMM NporpaMmaTopoM 3anyCcTutb nporpammy Phyton
ChipProgUSB. [1na paboTbl ¢ HECKONbKUMM NporpammaTopaMmu B

My MbTUNPOrpaMMaTopHOM pexve |30 3anycTuts nporpammy Phyton ChipProgUSB
-- Gang Mode.

MporpammaTtop rotos K pabote, MOXHO Ha4YaTb MPOrPaMMUPOBAHIE MUKPOCXEM.

1.4.1.3 ChipProg-40

YcTraHoBKa NporpaMmmMHoOro
obecneyeHust

MoaknounTb NUTaHUe K
nporpammaropy
Mopknto4yeHne K KOMNbIOTEPY

YcraHoBka USB gpainBepa

3anyck nporpammbi

Heobxooumo ycTaHoeuTb M10!19] ¢ AMCTpUBY TMBHOTO AUCKa

Moakntounte ONOK NUTaHWs B CETEBYIO PO3ETKY. Pazbem Onoka nutaHus
NOAKITIYUTE B MHE3O0 NUTaHWA Ha 3agHeln NnaHenu nporpaMmmMaropa.

C nomowbto USB kaberns, BxogsLLero B COCTaB KOMMIIEKTA NOCTaBKM, HEOOX0AUMO
COEeAVHUTL NporpammaTtop co ceobogHbiM USB noptom komnbtoTepa. USB pasbem
HaxOAMTCS Ha 3agHen NaHenu nporpaMmMartopa.

P%M nepBoM MOAKIHYEHNM NporpaMmmaTopa Heobxoanmo ycTaHoeutb USB gparieep.
11

[nsa paboTbl ¢ 04HMM NPOrpamMmMaTopoM 3anycTuTb nporpammy Phyton
ChipProgUSB. [1ns paboTbl C HECKONbKUMM NporpaMmmaTopaMu B

My MbTVUNPOrPaMMAaTOPHOM pesxiMe [30] 3anycTuTb nporpammy Phyton ChipProgUSB
-- Gang Mode.

I'IporpaMI\/laTop roTOB K pa60Te, MO>XHO Ha4daTb nporpaMmmMmpoBaHnE MMUKPOCXEM.
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1.4.1.4 ChipProg-ISP
YcTaHoBKa nporpaMmmHoro

obecneyeHns
MoAaknioveHue K KOMNbIOTEPY

YcraHoBka USB pgpainBepa

3anyck nporpammbli

HeoOxogmMmo yCcTaHoBUTL Mol ¢ OncTpubyTmBHOIo aucka

C nomowbto USB kabens, BxogsLero B COCTaB KOMMIeKTa NocTaBku, HEOOX0AMMO
coeauHUTb nporpammaTop co ceobogHbiM USB noptom komnbioTepa. USB pasbem
HaxoauTCs Ha 3afHen naHenu nporpammaropa. lNMTaHve nporpamMmmMaropa
ocyuectBnsetca ot USB nopta komnbtoTepa.

[Mpy nepBoM NOAKMKOYEHUM NporpamMmMaropa Heobxogmmo ycTaHoBuTe USB gpavisep.

[11)

[na paboTbl ¢ 04HMM NpOrpamMmMaTopoM 3anycTuTb nporpammy Phyton
ChipProgUSB. [1ns paboTbl C HECKONbKUMM NporpaMmmaTopaMu B
MyMbTMNPOrpaMMaTopHOM pesxive |30 3anycTuts nporpammy Phyton ChipProgUSB
-- Gang Mode.

I'IporpammaTop roTOB K pa60Te, MO>XHO Ha4aTb nporpaMmmMmpoBaHmneE MMUKPOCXEM.

1.4.2 YctaHoBka I1.0. ChipProgUSB

BcTtasbTe guck ChipProgUSB B guckoBoza Balwlero komnbloTepa. [lanee cnegyinre no cepum NoAckasok, KoTopble
npoBefyT Bac Yepes MpoLecc yCTaHOBKW.

[= ] 3
=& ¥cranoeka Phyton ChipProgUSB Programmer v. 4.54.02 il

NuueHzronHoe CornaweHuwe

BHMMaTEAEHD MPOYHTANRTE NHLEHZHOHHOE COrNALIEHHE.

BHmarue! Pupraa "PuroH” npegocTasndet Bam npago MCnone30BaTE NPOrpattHOE ﬂ
DBECTIEYEHME, COMEPHAWEECH B KOMMNSKTE NOCTAEKM, TONEKO NP YCNoeMy Bawero noaHoro
COFNECHA GO BCEMM YSAOEMAMM, COAEMKALMMHCA B HICTOAWE [THULEHZHMOHHDM COMNALIEHM,
Mo#any#cTa, NPONTHUTE 04EHE BEHMMATENEHD STOT AOKYMEHT NEPEN TEM, Kak HAMaTE kHonky &',
Tak. K&K YCTaHOBKA AGHHOMD NporpatHor ofecneysHuA Ha Baw kormnekTep osHavaeT Bawe
NONHOE COMAACHE GO BCENMM YCNOEMANM HICTOAWEro cornalweHus. Ecni Bel He cornacHel o
HECTOALLMM COrAaWEHHEM, TO Bel HE MMEETE NeransHoro Npaea MCNoNEE0EATE GaHHDE
MporparirHoe ofecneyeHue. B 3Tom cnyyae Bel 4onkHe BEpHYTE NOAHOCTER EECH NAKET BMECTEj

fe A APHHKREH AMUEHSHWOHHOE COrAalleHHE

- A e NPHHKEFAH AHLEHSHOHHOE COrAaWLEHKE

|(ﬁ Hazan I | Hanee ﬁj

cornaweHwuvs

;‘:a ¥cranoeka Phyton ChipProgUsB Programmer v. 4.54.02 il

Manka nnn YCTSHOERH

BriGepue nanky ana ycraHoekM Phyton ChipProgUSE Programner. EcndaTa nanka He cYWECTEYET, OHa
fyget cosaaqa.

Falder:
’7 o L ipproguzbh 4 54 02 Eﬂﬁsop...l

|<h Hazan I | eTaHoEMTE |:>_I

anHMMa1'b ycnoBusa nMUeH3noOHHOro

BbiGpath nanky Ans MHCTaNALMn
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='3=,- ¥cranoeka Phyton ChipProgUSB Programmer v. 4.54.02 llil

Mpouecs YoTaHOERMW

C:\Program FileshChipprogusbhd 54 02%ccomp32 dil
I 13%

3anATo Ha gucke: 3,278,076 Gair

Mpouecc yCTaHOBKM ...

B KkoHLe npouecca nHcTannauum Oyaet co3gaHa nanka ¢ nporpammamMun n gokymeHtamm  ChipProgUSB.

& Phyton ChipProgUSB Pri -0l =l

®afin  Mpaeka Bua  MsfpadHos »| ",'

Aapec: Ill—i'l C\Documents and Sej E’ Mepexoa

Lt ChipProgUSB On-Line Help

o Phyton ChipProgUise

%Phytnn ChipProgUSE -- Gang Mode
@Phytnn ChipProgUse Demao

] Phyton WEE site

EE] Programming Adapters

EE] Rewisian Histary

EQLIninstall Phyton ChipProgUSE Programmer

Manka Phyton ChipProgUSB
MepeyeHb hannoB NocTaBKu:

ChipProgUSB On-Line Help CNpaBOYHbIN (hann nporpamMmmaTopa

Phyton ChipProgUSB ucnonHsiembivi dharin nporpammaropa (ChipProg-48, ChipProg-40, ChipProg-1SP)

Phyton ChipProgUSB -- Gang UcnornHsiembIvi chavin nporpammaropa ang nporpammaropa ChipProg-G4, a Taicke

Mode ANS NPOrpaMMaTopoB B MybTUNPOrpaMMaTOPHOM pexuve |30

Phyton ChipProgUSB Demo AEMOHCTpaLNOHHasa BeEpCUs nNporpammaropa

Phyton WEB site CCblifnka Ha canT omnpMbl PUTOH

Programming Adapters (pavin, B KOTOPOM YKa3aHbl TabnuLbl COEAMHEHW BCEX a4anTepoB, a Takke
NOAKITHYEHME K aganTepam A5l NPOrpaMMUPOBaHNS MUKPOCXEM B nraTe
nonb3oBarens

Revision History dharin ncTopumn BepcUii nporpamMmmaropa

Uninstall Phyton ChipProgUSB nporpaMmMa gevHctannauumM nporpammMaropa
Programmer

1.4.3 YcTtaHoBKa apaunBepa yctpouctsa USB

[ns onepaumonHbix cnctem Windows 98/ME TpebyeTcs ycTaHoBKa Apaneepa ycTponctea USB ana nporpammaropos
ChipProg-48, ChipProg-40, ChipProg-ISP. Ons onepaunonHbix cuctem Windows 2000/XP/Vista USB gpansep
yCTaHaBMMBaETCs aBTOMaTUYECKU.

Ons nporpammatopa ChipProg-G4 gpansep USB ycTaHaBnvBaeTcsi aBTOMaTUYECKN.
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3anpoc Ha yCTaHOBKY [paViBepa Bbl4aeTcsi CUCTEMON Npu NepBoM nogknoveHnn kabensa USB k komnbioTepy.

Mopsnok yCTaHOBKM ApanBepa:

MacTep HoBoro obopy f0EaHKA

MacTep HoBoro obopyfnoBaHuA
S
&4

Eyaer npouzBeaeH NoMck TEKYWErD M 0GHOENEHHOMD
MPOrpataHaro 08ECHEYEHWA Ha KOMABKITEPE, YCT SHOBOUHOM
KOMMNAKT-GHCKE 050PYLOBaHMA MM Ha Bed-y3ne Windows
|pdate [z BalWero pazpeweHHal.

NonuTyka KoHSHIEHLMANEHOCTH

PazpewwTe nogknmyeHue K yzny Windows Update ona
MOMCKA NPOrparEMHOND OBECMEYEHHMA T

€ [a, Tonkko B 3TOT pas

© Jla, cefNac v kassi Pas NpH NOKA0YEHMK
YCTROMCTES

@ Her, ve g 3707 paz

[.1A Npoaon#eHHA HaskmuTe kHonky "' anee’.

< Hazan I Hanee » I OTrieHa

MacTep HoBoro obopy A0EaHKA

3TOT MacTep NOMOraeT YCTAHOBMTE MPOrparkHoE
ofEcneyeHUE AR YKa3aHHOMD YCTPoOHCTES:
FTDI FTE8UZ2 Device

:x'\.] Ecau c ycTpoAcTEOM NOCTaBAAETCH
“i* YCTAHOBOYHBLIA AMCK, BCTABLTE Ero.

BrifepuTe 4EACTEME, KOTOPOE CAEAYET BRIMOIHMWTE.

' ABTOMATHYSCKAA YCTAHOEKA [pEKOMEHIYETCHA)

o YoTaHoeka 1 YKSFIHHOrO MEeCTa

[.1A Npoaon#eHHA HaskmuTe kHonky "' anee’.

< Hazan I Hanee » I OTrieHa

yKasaHHoro mecrta"

BbiOGupaem BapuaHT "HeT, He B 3TOT pas”.

BbiGupaem pexum nHctannauum "YcraHoBKa 13
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MacTep HoBoro obopy A0EaHKA

3anafiTe NapaMeTpol NOWCKA W YCTAHOBKH.

o BrIinoAHMTE NOMCE HaWS0NEE NogXoLALErD OPaREEpa B YKAZAHHEIR MECT 3x.

HMenonesyime dnamiy 408 CYseHHA MM PECIWMPEHMA OONACTH NOMCKA, BEAKYAWER
M0 YRAONYSHUK NOEANEHEIE NAMEH W ChErHEIE HOCWTEAW, ByneT yoTaHoEnEH HauSones
NOAXOLAL KA QpaREER.

I- Mouck Ha CMEHHEI% HOCHTENAX [ﬂ.HCKE—'TaH, KDMI'IaKT'ﬂMCKaH...]

I7 Bkmoyime CNEQYHILIEE MECTO NOMCKA!
[<\Drivers UsB =]

' He BEIMDAHATE NoMcE. A cam BbIGEPY HYHHEIA ApakiBep.

3ATOT NEpEKAYETENE NPMMEHASTCA LA BEISOPA APAREEPE YCTPOMCTES W3 CrMCKA.
windows HE MOXET rapaHTHPOBETE, YTO EBISPEHHEIN Eakil ApaHEen BYIET HaWbonee
NOX0GALHM ANA HMERILLErOCH 0O0PYR0ESHHA.

< Hazan | Hanee » | OTrieHa |

Ykasats nyTb Kk gpanBepy USB

Hago ykasatb nyTb Ha ycTaHoBo4YHLIM CD-ROM, roe HaxoguTcs apaneep, a MMEHHO nanky ¢ umeHem Drivers.USB B
kopHeBoM kaTtanore CD-ROM. Ecnun, Hanpumep, CD-ROM HasHa4veH Ha ycTponcTBo X:, TO NyTh K Nanke gparviesepa byaet
X:\Drivers.USB.

¥cTaHoBka ofiopy 0BaH1a

L 1 E MporpatdtaHoe 06ECNEYEHME, YCT SHABMMEAEHOE AN5:
L

FTDI FT8UZx Device

HE TECTHPOEANOCE HA COBMECTHMMOCTE © Windows XP. [
MNogpoSHes o Takor TECTHDOEIHHM. |

YcraHoBKa 3TOM0 NpOrpamMMHOroe obecneMeHua MoxeT
HapyuwuTh patoTy cucTembl. Microzoft pexomeHayer
MPEeKPaTHTL YCTAHOBKY M 0OPaTMTECH K NOCTaBWHKY
MPpOrpaMMHOro ofecneveHus 3a EEPCHeR, Npowenwen
NPOBEPKY Ha COBMECTHMOCTb.

| Bre pasHo npogonwuTe | [perpaTuTe YyoTaHaeky |

Hayatms nHctannsauuio

[ns aToro Hago HaxaTb KHonky "Bce paBHO npodormxuTe".
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MacTep HoBoro obopy 0BaH1A

N 3aBepleHue paboTul MacTepa
‘;' HoBoro obopyaoBaHus

3

b acTep aEEPWM YCTAHOBKY NPOrpatdtd 4

% FTDI FTEUZ Device

JnAa 3aKPETHA MACTERa HakkWTE kHoNKY T oToen’

< Hazan I [oToea I [ITtaeHE

Mpouecc ycnelwHo 3aBepLueH

Tenepb ChipProgUSB B Bawem pacnopsixeHuu!

1.5 Tlony4yeHune noaaepxku

1.5.1 OnepatuBHbIE CNpaBKU

YUtoBbl OTKPLITH OKHO OMepaTMBHOWM CPaBKW, CriedyeT HaxaTb knaBuwy F1 knaBuaTypbl UM BOCNONb30BaTLCS MEHIO
Cnpagka. Mbl nocTapanncbk o6ecneynTb OKHO CrpaBKy AN KaXKO0ro Auarnora, okHa coobLLeHVst nn MeHto. Hanpumep,
YTOObI OTKPbITb OKHO CNPaBKX ANsi MEHIO, OTKPOWTE MEHI0 U HaxmuTe F1.

MeHio Cripaska|59] conepx1T JONONHUTENbHbIE KOMaH/bl ANs yNpaBneHns CUCTEMOI CrpaBoK MPorpamMmi
ChipProgUSB.

Takke, UCNonb3ynte cTaHOapTHY YHKLUIO Noucka CNpPaBOYHON CUCTEMBbI. B BONbLUMHCTBE CRyYaeB HYXHYO TeMy
MOXXHO HalTK Mo KIo4YeBOMy CrioBy. Hanpumep, ecnv B TekcToBoMm none 3aknagkm MNMovck (Find) Hanevartatb
«[MporpammmpoBaHmMe », TO CUCTEeMA NOKaXKeT CMMCOK TEM, FAe roBopuTCs NPo NporpaMmMupoBaHne. Ytobbl NOCMOTpPeTb
KOHKPETHYO TEMY, BbIOENMTE €€ B CIUCKE U HaXXMUTE KHOMKy BeiBecTu (Display).

[nsa nocneposatensbHoro nsyyvernns ChipProgUSB, moxHO unTaTh thanmn cnpasku, crneays ornaBfeHuo B 3aKnagke
CopepxaHue (Contents).

1.5.2 TexHnyeckasa nogaepxka

KomnaHusi «®uToH» npegocTaBnsieT 6ecnnatHyo TEXHUYECKyo nogaepxky. Hawwv cneuuanuctbl ¢ yA0BONbCTBUEM
nomMoryT npeodoneTb TPYAHOCTH B paboTe ¢ n3aenusiMy KoMMnaHuu.

Hawwun nporpammaTtopbl ABNAOTCA MOLLHbLIMX M34eNUsAMM B CBOEM Kriacce U npegoctaenstoT Bam 6onblive
BO3MOXHOCTU. [loxkanyicTta, coobLianTte Ham 000 BCeX 3aMeYEHHbIX OLnbKax, YTOObI Mbl MOITIM UCNPaBUTL UX 1
npegoctasnTb Bam oGHoBREHHYIO Bepcuto napenus. ObHoBneHHas Bepcus 1.0. nporpammaropa HaxoguTcst Nno
agpecy: http://mww.phyton.ru/download/.

Ecnu Bbl Tonbko HaunHaeTe pabotatb ¢ ChipProgUSB, nogpo6bHo o3HakoMbTech C usgenuem. Y nporpamvbl
ChipProgUSB BrnonHe 06bl4HBIA 1 MHTYUTUBHO MOHATHLIN MHTepdenc nonb3oBartens. TeM He MeHee, AN XOPOLLEero
NOHMMaHWS Py HKLMOHANbHOCTM U3L4ENUs, NoXanyncTa, NpodnuTanTe 3TOT (oain CrpaBKu.

Mpexae, Yem obpalaTbCcs 3a MOMOLLIbHO
Mpexae, Yem obpaLLaTbCs 3a MOMOLLBIO, NOXaNymueTa:

e [lpoBepbTe, MOXHO N NMOBTOPHO BOCMPON3BECTM OOHAPYKEHHYHO OLUMGKY, T.€., MOXHO I BOCNPOM3BECTHU
CcUTyauuio, B KOTOPOIA NMPOMCXOAUT oLIMGKa.

e [MocmoTpuUTe cripaBKy Mo peLuernio npobnem| 18], n ecnu B Heil yxe 3aTpoHyTa Balia npobnema, To BOCNOMb3yiTECH
NpeaIoKeHHOW pekoMeHaaunen.

Mpn oBpaLLeHUn 3a NMOMOLLbIO
MoxanyicTa, coobLLMTe Ham creayoLne CBeAeHUS:

e Bawe nwvs, HazBaHne KOMNaHuu, HOMeEp Teﬂe(bOHa (q)akca) nagpec SJ'IeKTpOHHOI7I NOYThbl ANA KOHTAKTOB.

© 2009 ®umoH, http://www.phyton.ru
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HasBaHue n3genvsi u ero cepuiiHbIi HoMep.

D,aTy NOKYTNKU N3aernu4.

Homep Bepcum 1 ncnonbayembiii 06bEM namsaTy (Mo AaHHbLIM avanora Vxdopmadms [59).
Obwme napameTpbl ncnonb3yemoro MK 1 onepaunoHHoO cucTembl.

o Cnmcok obHapy>keHHbIX OLLIMBOK 1 UX ONMCaHMe.

HanpaBnanTte 3anpocbl unu coobLLeHrst no a,qpece%info@phyton.ru. Tarke, ncnonb3ynTte gpyrme cnocobsl
KOMMYHVMKaLum (CMOTpUTE agpeca Ans KOHTakToB|15]).

1.5.3 PeweHune npobnem

1.5.4 UHdopmauuna ana KoHTakTa

000 «®upma ®UTOH»

Ten/dpakc: (495) 730-7584

Email: info@phyton.ru; phyton@phyton.ru
http://www.phyton.ru.
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2 [MporpammaTopbl

CemeiictBo nporpammartopoB ChipProgUSB dmpmMbl UTOH:

ChipProg-G4/[18;
ChipProg-48[27;
ChipProg-40/24}

ChipProg-ISP [26]

21

CpaBH nTeNbHbIE XaPaKTePUCTUKN NporpammaTopoB

CpaeHumersnbHble xapaKmepucmuKu npoz2paMmamopoe ebinyckaembix 000 «dupma PumoH»

ChipProg-G4 | ChipProg-48 ChipProg-40 | ChipProg-ISP ChipProg+ ChipProg-2
Twvn YHuBepcanbHbIn YHuBepcarbHsbii YHuBepcarbHsbli YHuBepcanbHbii YHuBepcarbHsblii YHuBepcanbHbIn
nporpammaropa KOMUPOBLL, MK nocrefoBaterbHbIN
Tunbl FLASH, EPROM, FLASH, EPROM, FLASH, EPROM, | FLASH, EEPROM, | FLASH, EPROM, FLASH, EPROM,
noadepMBaeMblx EEPROM, NVRAM, | EEPROM, NVRAM, | EEPROM, NVRAM, MCU EEPROM, NVRAM, | EEPROM, NVRAM,
MUKPOCXEM MCU, PLD MCU, PLD MCU MCU, PLD MCU
BoamoxHOCTb Na, Aa, Oa, na, Her Her
MyrbTUNporpam- 4 Konoaku Ha 1 Konoaka Ha 1 Konoaka Ha 1 ISP pasbem,
MMPOBaHUS nporpammarope, nporpammarope, nporpaMmarope, K-Bo He
K-Bo He K-Bo He K-Bo He OorpaHunyeHo.
orpaHu4eHo. orpaHu4eHo. orpaHuU4eHo.
Tun cokeTkn 4 x 48 ZIF 48 ZIF 40 ZIF IDC-14 40 ZIF 40 ZIF
JNormyeckne YHuBepcarbHble, YHuBepcarnbHble, YHuBepcanbHble, YHuBepcarbHble, YHuBepcarbHble, YHuBepcarsbHble,
ApariBepbl 1.8V - 5.5V 1.8V - 5.5V 1.8V - 5.5V 1.8V - 5.5V 2.0V - 5.5V 2.0V - 5.5V
AHaroroble YHuBepcarbHble YHuBepcarnbHble CneuvarmavpoBaH- | CneuvannavposaH- YHuBepcarnbHble CneumanusunposaH-
Apavisepbl Hble Hble Hble
Bo3moxHOCTb TTobble TTobble OrpaHuyeHa TTobble Nobble OrpaHuyeHa
NoAOEPXKN HOBbIX aHaroroBbIMu aHarorosbIM1
MUKPOCXEM ApaiiBepamu Apaiisepamu
MporpammumpoBaHvie Na Ha da fa Jda JOa
B cCXeme
BcTpoeHHbin 32 BUTHBLIN 32 BUTHBLIN 32 BUTHBLIN 32 BUTHBLIN 8 BuTHBIN 8 BuTHBLIN
KOHTpOmrep (60 MI'w) (60 MI'w) (60 Mr'u) (60 Mr'w) (10 Mr'u) (10 Mru)
(vacTota)
BcTtpoeHHas FPGA [a Da Ja [a Ja [a
(4acTtoTa) (mo 100 MrI'u) (ao 100 MI'u) (mo 100 MrI'u) (mo 100 MrI'u) (10 MI'u) (10 Ml'u)
AsTOMaTU4eCKoe fa Ja Ja - Her Her
pacno3HaBaHve
MpUCYTCTBUA
MUKpPOCXeMbl B
Koroake
TecTupoBaHve Oa Ja Oa - Ja [a
npaBuUIbHOCTU
YCTaHOBKMU
MUKPOCXEMbI
TecTnpoBaHve Na na Ha - Her Her
KaXkOom HOXKM
MWKPOCXEeMbl Ha
Hann4yue KoHTakTa
Pexvim fa ha na fa Her Her
cepvansauum,
3anncun
KOHTPOIbHOM
CYMMbI U CUrHaTYypbI
BepneHwve xypHana Ja Jda Jda Ja Her Her
nporpaMmMm1poBaHnA
Moonepixa Ja Ja Jda Ja Her Her
npoekTa
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OnepauvoHHast Windows Windows 98/ME/ Windows 98/ME/ Windows 98/ME/ | Windows 98/ME/ Windows 98/ME/

cuctema 2000/XP/2003/ 2000/XP/2003/ 2000/XP/2003/ 2000/XP/2003/ 2000/XP/2003/ 2000/XP/2003/
VISTA VISTA VISTA VISTA VISTA VISTA

NHTepdeiic k USB 2.0 USB 2.0 USB 2.0 USB 2.0 LPT LPT

KOMMblOTEPY

CkopocTb OueHb BbicoKas OuyeHb BbicOKas OueHb BbicOKas OueHb BbicoKas Bbicokast Beicokast

nporpaMmM1poBaHKs

Bpewms

nporpaMmypoBaHue

1 cpaBHeHne (M1H

cek)

M25P20 00:05 00:05 00:05 00:05 00:07 00:07

SST39VF016Q 00:45 00:45 00:45 - 02:50 02:50

MX28F640C3BB 00:56 00:56 00:56 - 02:27 02:27

MX29LVO17A 00:23 00:23 00:23 - 02:56 02:56

MX29LV160CT 00:16 00:16 00:16 - 01:17 01:17

SST49LF008A 00:19 00:19 00:19 - 01:43 01:43

PIC18LF8722 00:11 00:11 00:11 00:11 00:19 00:19

AT89S51 00:01 00:01 00:01 00:01 00:01 00:01
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2.2 ChipProg-G4

YHuBepcanbHbI nporpammarop-konuposluk ChipProg-G4
lMporpammaTtop npegHasHa4veH Asi MPOMbILLIIEHHOO NPOrPaMMMPOBaHMS Y TUP&XKUPOBAHUST NapTUIA MUKPOCXEM.

B cnncok nogaepxusaeMbix MUKPOCXEM BXOOAT nocrefoBaTernbHble U napannenbHble MUkpocxembl namatn EPROM,
EEPROM, FLASH, MUKpOKOHTpOMiepbl C NPOrpaMmMmnpyemMon NaMAaTbio AaHHbIX U KOOOB U MUKPOCXEMbI MPOrpaMmmnpy eMon
norukn PAL, PLD, CPLD. lNporpammaTtop Takke NogaepXMBaeT pexkmum NporpaMmmMMpoBaHns MUKPOCXEM B YCTPOCTBE
nonb3oBartens (In-System Programming).

KonnyecTtBo nporpamMmmMmmpyemMbiX MUKPOCXEM HE MMEET arnapaTHbIX OrpaHVI‘-IeHI/IIZ

ChipProg-G4

Ha nporpammaTtope ycTaHOBEHbI YeTbipe YHUBepPcarbHbIX 48-Mu BbiBogHbIX DIP cokeTku ¢ HyneebiM ycunvem (ZIF),
no3BongLLMe NporpamMMmpoBaTh Bce Mukpocxembl B DIP kopnycax 6e3 gononHUTenbHbIX a4anTepos.
MporpaMmmypoBaHMe B Kaxkaon KONoAKe NporpaMMaTropa OCyLLEeCTBASIETCA aCUHXPOHHO, T.€. abCOmnoTHO HE3aBUCUMO ApYT
oT gpyra

Mopaepxka MyKpocxem B kopnycax, oTnnyHbix ot DIP (SOIC, SSOP, TSOP, PLCC, QFP, BGA 1 ap.) ocyuiecTenseTcs
MOMOLLbIO AOMONHUTENbHBIX 34anTepoB, NPoM3BoaUMbIX dMpMoii DUTOH, a Taikke CTOPOHHMMM NpoussoauTensmu. C
NOMOLLbIO CneumarnbHbIX aaanTepoB NporpamMmMaTop NoAAEPKMBAET MPOrpaMMUPOBaHUE MUKPOCXEM, YCTAHOBMNEHHBIX B
yCTpOMCTBE Monb3oBaTens (BHYTPUCXEMHOE NPOrpaMMUpOBaHMe).

MporpamMmmaTop MMEET BCTPOEHHbIN BITOK NMUTaHKMS.

KomnnekT nocraBku

[Mporpammarop -1
Bnok nutaHua -1
Kabenb cesasun ¢ PC -1
CD ¢ nporpammHbIM obecnedeHnem -1
Macnopt -1

MogpobHee xapakTepucTukm nporpammatopa ChipProg-G4 cmotpute B pasgene OcHoBHble xapakTtepucTtuku ChipProg-G4

[18),
2.21 OcHoBHble xapaktepuctukm ChipProg-G4

OcHoBHbIe xapakTepucTuku nporpammaropa ChipProg-G4 MoxHO npegcTaBuTb TPEMS FpynnaMm XapakTepUCTUK:

KpaTkue xapakTepucmku nporpammaropa ChipProg-G4 [19]

Xapaktepuctmku Annapatypbl ChipProg-G4 [19)

XapakTe puctvku Mporpammuoro O6ecneyenusi ChipProg-G4/29)
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2.21.1 Kpatkue xapakrepuctuku ChipProg-G4

1. YHuBepcanbHbI NporpaMmmaTop — KOMUPOBLLMK.

2. YeTbipe yHuBepcanbHbix 48 DIP konogka ¢ HyneBblM yCUIMEM C BO3MOXHOCTbIO YCTaHOBKA MUKPOCXEM C LLUMPUHOW
kopnyca 300 mil ~ 600 mil.

3. CnocoBHOCTb MpOrpaMM1POBaHNs MMKPOCXEMbI B pa3HbIX KOSoAkax HE3aBUCKMO, YTO 3HAYUTENBHO MOBbLILLAET
CKOpPOCTb MPOrpaMMMPOBaHNS/ TUPaXXUPOBAHUSA NapTUN MUKPOCXEM.

. MoaknioyveHre k komnbroTepy vepe3 USB 2.0 coBMeCTMMbIN MOpPT.
OueHb BblCOKasi CKOPOCTb MporpaMmmmpoBaHus. MNporpammmpoBaHue 64 MonTHoi NOR FLASH - okono 50 cek.

. MNoapepxka nporpaMMUpoBaHUsi MMKPOCXEM B YCTPOMCTBE nornb3oBartens (pexum ISP).

N~ o o &

. BO3MOXHOCTbL paboTbl HECKOMNBKMX MPOrpaMmMaTopoB nog ynpaBneHeM O4HOro KoMMbioTepa
(MynbTUNPOrpaMmMaTOpHbIN PEXMM PaboTbl).

8. KHorka Ha Kopryce nporpamMmartopa, 3anyckaroLas BbinonHeHue no6oi BbIGpaHHOM onepauumn unm
nocrnenoBaTenbHOCTY onepauuii OOHUM HaxXaTueM.

9. Pabota nog ynpaenexvem Windows 2000/XP/Vista.

2.21.2 Xapaktepuctukmn Annapartypsbl ChipProg-G4

1. ApxutekTypa nporpammaTopa nocTpoeHa Ha 6a3e BbICOKONMPOM3BOAUTENbHOroO 32-paspsagHoro nmpoleccopa u
BbICOKOCKOPOCTHOW nporpammupyemon matpuubl (FPGA) 6onblioro o6bema. PaclumpeHnne cnvicka nogaepxmBaemMbix
MUKPOCXEM MPOM3BOAMTCS NMyTEM NPOCTOr0 OBHOBMEHNS BEPCMN MPOrpaMMHOro obecneyeHus.

2. Kputnyeckue no BpemeHu YacTu anroputma nporpaMMUpoBaHns peani3oBaHbl Ha NporpaMmMypyemoii Matpuue
annapaTtHo. 3TO NO3BONSET AOOUTHCS O4EHb BLICOKOW CKOPOCTW MPOrPaMMMPOBaHNS MUKPOCXEM.

3. Jlornveckue apaneepbl Ha 6aze FPGA, cnocobHble NogBeCTU NOrMYeCKMe CUrHarbl HU3KOro, BICOKOTO Y POBHS,
BHELLIHEro reHeparopa, a Takke Pullup, Pulldown Ha nto6on BbiBOA KONOgKu.

4. 10-Tu paspsigHble LMdpo-aHanorosble npeobpasosarenu Ans NporpaMmMMpPOBaHNS aHaNoroBbIX MCTOYHMKOB
HaMNPSHKEHUS.

. BosaMoXxHOCTb nNporpaMmmmpoBanusa opoHTa Nogbema 1 cnaja aHanoroBoro HarnpshKeHNs!.
. ABTOMaTm4eckast NoACTPOIMKa aHarNoroBoro HanNpPs»KeHNs
. BO3MOXHOCTb MOAKMIOYEHWS aHaNoroBbIX HANPSXXEHUA NUTaHNS Y NPOrpaMMMPOBaHNS Ha MGON BbIBOS, MUKPOCXEMbI.

. Bo3MOXHOCTb KOMMyTauun noboro BeiBOAA MUKPOCXEMbI C «3emneny.

© 00 N O O

. AnnapaTHbIi KOHTPOIb KaXJ0ro BbIBOAA NPOrpaMMMpyeMoi MUKPOCXEMbI HA Hanuume KOHTaKTa nepes
NpPOrpaMMUPOBAHNEM.

10.Hanuyme BbiCTPOOENCTBYIOLLUX CXEM 3aLLUUTbLI OT NEPErpy3ki Mo TOKy, YBENMYMBaIOLLMX HAAEXHOCTb NporpamMmmaropa u
HEe BbIBOAALLMX U3 CTPOSA HEMPAaBUMNbHO MOAKMIOYEHHBIE MUKPOCXEMb.

11.3awurta BCex BbIBOAOB KONMOAKM OT 3MEKTPOCTaTUYECKOro pa3psaa.
12.MporpamMMupyembIii CUHTE3aTop YacToThbl.

13.CamoTtecTupoBaHue.

MopoepxmBaemble KOpryca MUKPOCXEM:
1. MNopoepxka Bcex MmkpocxeM B kopnycax DIP B konogke nporpammatopa 6e3 AononHUTeNbHbIX aganTepos.
2. MNopaepxka MUKpPOCXeM B Koprnycax Ao 48 BbIBOAOB B YHMBEPCanbHbIX afantepax.

3. NMopaepxka mmkpocxem B kopnycax SDIP, PLCC, SOIC, SOP, PSOP, TSOP, TSOPII, TSSOP, QFP, TQFP, VQFP, QFN,
SON, BGA, CSP ¢ nomoLbto JONOMHUTENbHbLIX aaanTepos.

4. CoBMeCTMMOCTb C afantepamy CTOPOHHUX MPOM3BOAUTENEN.

CKopoCTb NporpamMMm1pOBaHuS:
1. O4eHb BbiCOKasi CKOPOCTb NporpaMmMupoBanus. MNporpammupoBaHne 64 MomTHo NOR FLASH - okono 50 cek.

2. YBenuueHue CKOpoCTU NPOrpamMMmMpoBaHmns No cpaBHeHUo ¢ nporpammartopamm ChipProg+, ChipProg-2, ChipProg B
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1.5...28 pas.

2.2.1.3 Xapakrtepuctuku lNporpammHoro O6ecneyeHus
ChipProg-G4

1. Pabota nog ynpaenernvem Windows 2000/XP/Vista.

2. lpy>XeCTBEHHbIN, MHTYUTMBHO NOHATHbIN, ABYA3bIYHbIN MHTEPdENC

w

. I'Io,q,qep>|<|<a BCexX npouenyp pa6OTbI C MMKpOCXGMOVIZ YTeHune, CpaBHEHNE, KOHTPOJ1b YNCTOThbI, 3annCb N CTUPaHMeE,
yCTaHOBKa 3alluThbl, nNporpamMmMmmpoBaHune KOH(bVIpraLI,VIOHHbIX ouTtoB, pa60Ta C NaMATbIO AaHHbIX U T.M.

. TecTMpoBaHue BCeX BbIBOAOB MMKPOCXEMbI Ha HanuyMe KOHTaKTOB nepes NporpaMM1poBaHueEM.

. Pexxum 3anucm cepuitHoro HoMepa B NaMsiTb MAKPOCXEM C aBTOMATUYECKMM U3MEHEHWEM JaHHOMO HOMepa.
. Pexxkum nopcyeTa KOHTPOMbHBIX CYMM C BO3MOXHOCTbIO €e 3anucu B nobyo 06nacTb NamsT MUKPOCXEM.
. Pexxum 3anucm curHatypbl nonb3oBaTens B Nobyto 06nacTb NamsaTi MUKPOCXEM.

. Mopoaepxka npoekTa.

© 0o N OO O N

. Pexkum aBTOMaTUYECKOro pacrnosHaBaHua NPUCYTCTBUA MUKPOCXEMbI B KOMNOAKE C aBTOMaTUYECKUM 3aryCKOM
BbIOpaHHbIX MPOLEAYP: NPOrpaMMMpPOBaHME, YTeHUEe, CPaBHEHME U T.4..

10. MHoroby hepHbI MHTEPEC C BO3MOXHOCTBIO CO3[4aHNs HEOrpaHNYeHHOro Ymcna bydepos. bydepa pasbusatotcs
Ha NOACON, UMEtOLLIME CTPYKTYPY afpeCcHOro NpoCTpPaHCTBa MUKPOCXEM

11.BO3MOXHOCTb paGoTbl HECKOMbKMX MPOrpamMMaTopOB MO, YNpaBlieHNEM OLHOMO KOMMboTEPa
(MynbTMNpPOrpaMmaTopHbIi PeXXUM paboTbl). KonnyecTBo NporpaMMaTopoB B 3TOM pPeXuMe He orpaHuyeHo. Kaxabii
nporpaMMaTop paboTaeT He3aBMCUMO, MX CKOPOCTb U (hyHKLMOHASbHBIE XapaKTEPUCTUKA OCTAKOTCA HEU3MEHHBIMU.

12.MonHOUEeHHbIV ABOUYHbIA PEAAKTOP C BO3MOXHOCTbLIO PYYHOro peaakTUpOBaHUsS AaHHbIX, a Takke gyHKLuM
3anorTHEHWS!, CPaBHEHMWS, KOMMPOBAHWUS, MOUCKa U 3aMEHbl, MHBEPTUPOBAHMS, BbIYUCIIEHMS KOHTPOMBHOW CYMMbI,
noruyeckux onepauum OR, AND, XOR.

13.3arpy3ka n coxpaHeHve cannos B ABou4HOM koge, Standard Extended Intel HEX, Motorla S-record, POF, JEDEC,
PRG, Holtek OTP, ASCII HEC, ASCII OCTAL, Angstrem SAV copmaTtax.

14.BCTpOEHHBIN A3bIK CLeHapueB, obecnevmBaroLLmin OCTYN KO BCEM pecypcam nporpammaropa. [locpeacteom
NPUMEHEHMS 3TOro s13blka MOXXHO 3HAYUTENBHO 06NerYnTb PaboTy C NpPorpaMMaTopoM, aBTOMAaTM3NPYS PYTUHHbIE
onepaumn.
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2.3 ChipProg-48

YHuBepcanbHbi nporpammarop ChipProg-48

MporpammaTop uMeeT Hebornblive rabapuThbl U NpeaHasHadeH AN NporpaMMUPOBaHMS, Kak AMHUYHBIX MUKPOCXEM, Tak U1
HEBOMNbLUUX MaPTUIA MAKDOCXEM.

B cnncok nogaepxnBaembix MUKPOCXeM BXOOAT NoOcreaoBaTenbHble 1 napannenbHbie MUKpocxeMbl namsatn EPROM,
EEPROM, FLASH, MukpokoHTponnepbl ¢ NporpaMM1pyemMon NaMsaTbio AaHHbIX M KOOOB U MUKPOCXEMbI MPOrpamMmmmpy emMon
norukn PAL, PLD, CPLD. lNporpammatop Takke NogaepXMBaeT pexmm NporpaMmmMmmpoBaHns MUKPOCXEM B YCTPOMCTBE
nons3oBartens (In-System Programming).

KonuyecTtBo nporpamMmMmpyemMbiX MMKPOCXEM HE MMEET anmnapaTHbIX OrpaHUYeHN.

ChipProg-48

Ha nporpammaTtope yctaHoBneHa yHuBepcanbHas 48-mu BeiBogHasa DIP cokeTka ¢ HyneBbiMm ycunvem (ZIF),
no3BonsoLLasi nporpaMmMmnpoBaTthb Bce MukpocxeMbl B DIP kopnycax 6e3 gononHutenbHbix agantepos. [Nogaepxka
MUKPOCXEM B kopnycax, oTnunyHblx ot DIP (SOIC, SSOP, TSOP, PLCC, QFP, BGA v ap.) ocywweCcTBNAETCS C NOMOLLbIO
OONOMHUTENbHbIX afanTepoB, NPON3BOAMMbIX GMpMort PUTOH, a Takke CTOPOHHUMM NpousBoauTenamu. C NoMoLLbLo
creumanbHbIX aganTepoB NporpaMmaTop NogaepXnBaeT NporpaMM1poBaHNE MUKPOCXEM, YCTaHOBIMEHHbIX B YCTPONCTBE
nonb3oBarens (BHyTPUCXeMHOe NporpaMmmMpoBaHue).

KomnnekT nocrtaBku

lMporpammatop -1
Bnok nutaHusa -1
Kabenb cesasn ¢ PC -1
CD ¢ nporpammHbIM 0becnedeHnem -1
Macnopt -1

MogpobHee xapakrepucTuku nporpammatopa ChipProg-48 cmoTtpute B pasgene OcHOBHbIE xapakTepucTuki ChipProg-48

[21),
2.3.1 OcHoBHble xapakTtepuctukm ChipProg-48

OcHoBHbIe XapaKkTepucTukm nporpammaropa ChipProg-48 mMoxHO npeacTaBuTb Tpems rpynnamm XapakTepucTmK:

KpaTtkue xapaktepuctmku nporpammaropa ChipProg-48 [29)

Xapaktepucmmku Annapatypbl ChipProg-48 [223)

XapakTe puctku MNporpammuoro O6ecneyeHusi ChipProg-48/231

2.3.1.1 Kpatkue xapakrepuctukn ChipProg-48

1. YHuBepcanbHas 48 DIP konogka ¢ HyneBbIM YCUIMEM C BO3MOXHOCTBIO YCTaHOBKM MUKPOCXEM C LLMPUHOM Kopryca
300 mil ~ 600 mil.

2. MNoaknioveHre k komnbtoTepy vepes USB 2.0 COBMECTUMbIN NOPT.
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3. O4eHb BbICOKasi CKOPOCTL NporpaMmmmnpoBanus. MNMporpammupoBaHne 64 MouTHon NOR FLASH - okono 50 cek.
4. MNopoepka NporpaMmMmMpoBaHNsA MUKPOCXEM B YCTPOWCTBE Mofb3oBaTtens (pexum ISP).

5. BO3MOXHOCTbL paboTbl HECKOMNBbKMX MPOrpaMmMaTopoB nog ynpaBneHMeM O4HOro KoMMbioTepa
(MynbTUNPOrpaMmMaToOpHbIN PEXMM PaboTbl).

6. KHorka Ha Kopryce nporpamMmartopa, 3anyckarolas BbinonHeHue no6oi BbIGpaHHOM onepauumn unm
nocrnenoBaTenbHOCTY onepaluii OOHUM HaxXaTueM.

7. Pabota nog ynpaenennem Windows 95/98/ME/2000/XP/Vista.

2.3.1.2 Xapakrtepuctukm Annapatypbl ChipProg-48

1. ApxutekTypa nporpammaTopa nocTpoeHa Ha 6a3e BbICOKONPOM3BOAUTENBHOroO 32-paspsagHoro npoleccopa u
BbICOKOCKOPOCTHOW nporpammupyemon matpuubl (FPGA) 6onblioro o6bema. PaclumpeHnne cnicka nogaepxmBaemMbix
MUKPOCXEM MPOM3BOAMTCS NMyTEM NPOCTOr0 OBHOBMEHNS BEPCMN MPOrpaMMHOro obecneyeHus.

2. Kputnyeckue no BpemeHu YacTu anroputma nporpaMMUpoBaHns peani3oBaHbl Ha NporpaMmMypyemoii Matpuue
annapaTtHo. 3TO NO3BONSET AOOUTHCS O4EHb BLICOKOW CKOPOCTW MPOTrPaMMMPOBaHNS MUKPOCXEM.

3. Jlornyeckue apaneepbl Ha 6aze FPGA, cnocobHble NogBeCTU NOrMYECKMe CUrHarbl HU3KOro, BICOKOTO Y POBHS,
BHELLHEro reHeparopa, a Takke Pullup, Pulldown Ha nto6own BbiBOA KONOgKu.

4. 10-Tu paspsigHble LMpo-aHanorosble npeobpaszosarenu Ans NporpaMmMMpOBaHNS aHaNoroBbIX MCTOYHMKOB
HaNPSHKEHUS.

5. BO3MOXHOCTb NporpaMMypoBaHns poHTa nogbema u cnaga aHaroroBoro HanpshkeHust.
6. ABTOMaTnyeckas NOACTPONKa aHaNoroBOro HanpsiXXeHus

7. BO3MOXHOCTb MOAKIIOYEHMS] aHANOroBbIX HANPSHKEHWUIA MUTaHWUS 1 NMPOrpaMMMPOBaHUSA Ha NGO BbIBOL, MUKPOCXEMbI.
KonunyecTBo nporpaMmMmpyeMbiX MUKPOCXEM He MMEET anmnapaTHbIX OrpaHUYEHWIA.

8. Bo3aMOXHOCTb KOMMYyTaLUn nioboro BbiBOAA MUKPOCXEMbI C «3EMITEN».

9. AnnapaTHelii KOHTPOSb KXO0r0 BbIBOAA MNPOrpaMMMpyEeMON MUKPOCXEMbI HA Hanu4ve KOHTaKTa nepes
NporpamMM1pOBaHEM.

10.Hannume GbICTPOAENCTBYOLLMX CXEM 3aLUMTbI OT NEPErPY3KM MO TOKY, YBEMUUMBAIOLLMX HAAEXKHOCTL NporpammMaTtopa v
He BbIBOASLLMX U3 CTPOSI HEMPaBWUIbHO MOAKMIOYEHHBIE MUKPOCXEMbI.

11.3awmTa Bcex BbIBOAOB KOMOAKN OT 3NIEKTPOCTATUHECKOIO pa3psaa.
12.TporpamMmmnpyemeIin CUHTE3aTop 4acToThl.

13.CamoTecTmpoBaHme.

MNonaepxviBaeMble Kopryca MUKPOCXEM:
1. Mopaepxka Bcex MmykpocxeM B kopnycax DIP B konogke nporpamMmartopa 6e3 4ononHMTENbHbIX a4anTepos.
2. Mopaepkka MKPOCXeM B Koprycax Ao 48 BbIBOAOB B YHUBEPCarbHbIX aganTepax.

3. Mopaepxka mukpocxem B kopnycax SDIP, PLCC, SOIC, SOP, PSOP, TSOP, TSOPII, TSSOP, QFP, TQFP, VQFP, QFN,
SON, BGA, CSP ¢ nomoLLbio JOMOMHUTENbHBLIX 34anTepos.

4. CoBMECTUMOCTb C agantepamMn CTOPOHHMX NPOU3BOAUTENEN.

CxopocTb NporpaMMUpoBaHuS:
1. OdveHb BbICOKasi CKOPOCTb NporpammmpoBaHus. [Nporpammuposanme 64 MéutHo NOR FLASH - okono 50 cek.

2. YBenuyeHne CKopoCcTM NporpaMMMpOBaHnst Mo cpaBHEHMIO ¢ nporpammaTtopamu ChipProg+, ChipProg-2, ChipProg B
1.5...28 pas.
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2.3.1.3 Xapaktepuctuku NMporpammHoro O6ecneyeHus
ChipProg-48

1. Pabota nog ynpasnennem Windows 95/98/ME/2000/XP/Vista.

2. lpy>XeCTBEHHbIN, MHTYUTMBHO NOHATHbIN, ABYA3bIYHbIN MHTEPdENC

3. I'Io,q,qep>|<|<a BCexX npouenyp pa6OTbI C MMKpOCXGMOVIZ YTeHune, CpaBHEHNE, KOHTPOJ1b YNCTOThI, 3annCb N CTUPaHMeE,
YyCTaHOBKa 3alluThbl, nNporpamMmmMmmpoBaHune KOHCbVIpraLI,VIOHHbIX ouToB, pa60Ta C NaMATbIO AaHHbIX U T.M.

. TecTMpoBaHue BCeX BbIBOAOB MMKPOCXEMbI Ha HanuyMe KOHTaKTOB nepes NporpaMM1poBaHuEM.

. Pexxum 3anucm cepuitHoro HoMepa B NaMsiTb MAKPOCXEM C aBTOMATUYECKMM U3MEHEHWEM JaHHOMO HOMepa.
. Pexxkum nopcyeTa KOHTPOMbHBIX CYMM C BO3MOXHOCTbIO €e 3anucu B nobyo 06nacTb NamsT MUKPOCXEM.
. Pexxum 3anucu curHatypbl nonb3oBaTens B Nobyto 06nacTb NamsaTi MUKPOCXEM.

. Mopoaepxka npoekTa.
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. Pexkum aBTOMaTUYECKOro pacrnosHaBaHua NpUCYTCTBUA MUKPOCXEMbI B KOMNOAKE C aBTOMaTUYECKUM 3aryCKOM
BbIOpaHHbIX MPOLEAYP: NPOrpamMMMpPOBaHME, YTeHUEe, CPaBHEHME U T.4..

10. MHoroby dhepHbIi MHTEPEC C BO3MOXHOCTBIO CO3[4aHNs HEOrpaHNYeHHOro Ymcna bydepos. bydepa pasbusatotcs
Ha NOACION, UMEtoLLIME CTPYKTYPY afpeCcHOro NpoCTpPaHCTBa MUKPOCXEM

11.BO3MOXXHOCTb paGoTbl HECKOMbKMX MPOrpamMmMaTopOB MO, YNpaBIieHNeEM OLHOMO KOMMboTEPa
(MynbTMNPOrpaMmMaTopHbIi PeXxXUM paboTbl). KonnyecTBo NporpaMMaTopoB B 3TOM pPeXumMe He orpaHmyeHo. Kaxabii
nporpaMMaTop paboTaeT He3aBMCUMO, MX CKOPOCTb U (hyHKLMOHASbHBIE XapaKTEPUCTUKA OCTAKOTCA HEN3MEHHBIMU.

12.MonHOUEeHHbIV ABOUYHbIA PEAAKTOP C BO3MOXHOCTbLIO PYYHOro peakTUpOBaHUs AaHHbIX, a Takke gyHKLun
3anorTHEHWS!, CPaBHEHWS, KOMMPOBAHWUS, MOUCKa MU 3aMEHbl, MHBEPTUPOBAHWS, BbIYUCIIEHNS KOHTPOMBHOW CYMMbI,
noruyeckux onepauum OR, AND, XOR.

13.3arpy3ka n coxpaHeHve cannos B ABoU4HOM koge, Standard Extended Intel HEX, Motorla S-record, POF, JEDEC,
PRG, Holtek OTP, ASCII HEC, ASCII OCTAL, Angstrem SAV copmaTtax.

14.BCTpOEHHBbIN A3bIK CLeHapueB, obecnevmBaroLLmin OCTYN KO BCEM pecypcam nporpammaropa. [locpeacteom
NPUMEHEHMS 3TOro s13blka MOXXHO 3HAYUTENBHO 06NerYnTb paboTy C NpPorpaMMaTopoM, aBTOMAaTM3NPYS PYTUHHbIE
onepaumn.
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24 ChipProg-40

YHuBepcanbHbin nporpammarop ChipProg-40

MporpammaTop uMeeT Hebornblive rabapuThbl U NpeaHasHadeH AN NporpaMMUPOBaHMS, Kak AMHUYHBIX MUKPOCXEM, Tak U1
HEBOMNbLUUX MaPTUIA MAKDOCXEM.

B cnucok nogaepxmBaeMbIX MUKPOCXEM BXOOAT MOcrieaoBaTeNbHbIE U NapannenbHble MukpocxeMbl namsatu EPROM,
EEPROM, FLASH, a Takke MUKPOKOHTPOSSEPbI C MPOrpaMmmMpyemMoi NaMATbio AaHHbIX U kofoB. [Nporpammartop
NOAAEPKNBAET PEXMM MPOrpaMMMPOBaHNS MUKPOCXEM B YCTponcTBe nonb3oBatens (In-System Programming).

ChipProg-40

Ha nporpammaTope yctaHoBneHa yHuBepcanbHas 40-mu BbiBogHast DIP cokeTka ¢ Hynesbim ycunuvem (ZIF),
no3BonstoLas nporpaMmmMpoBaTh Bce Mukpocxembl B DIP koprycax 6e3 gononHuTenbHbIX agantepos. Mogaepxka
MUKPOCXEM B kopnycax, oTnunyHblx ot DIP (SOIC, SSOP, TSOP, PLCC, QFP, BGA v gp.) ocyweCcTBNAETCS C NOMOLLbO
OOMNOMHUTENbHbIX a4anTepoB, NPON3BOAMMbIX GMPMO PUTOH, a Takke CTOPOHHUMM NpousBoanTenamu. C NoMoLLbHo
creumanbHbIX aganTepoB NporpaMmaTop NogaepXMBaeT NporpaMM1pPOBaHNE MUKPOCXEM, YCTaHOBIMEHHBIX B YCTPOMNCTBE
nonb3oBarens (BHyTPUCXeMHOe NporpaMmMpoBaHue).

KomnnekT noctaBku

[Mporpammarop -1
Bnok nuTaHus -1
Kabenb cBsasu ¢ PC -1
CD ¢ nporpammHbIM obecnedeHnem -1
Macnopt -1

MogpobHee xapakTepucTuku nporpammartopa ChipProg-40 cmoTpute B pasgene OcHoBHbIE xapakTepucTuki ChipProg-40

[24),
241 OcHoBHble xapaktepuctukm ChipProg-40

OCHOBHbIe XapaKTepucTuku nporpammartopa ChipProg-40 MoOXHO NpeacTaBUTb TPeMS rpynnamy XapakTepUcTUK:

Kpatkme xapakte puctmiku nporpammaropa ChipProg-40 [24)

Xapaktepucmmku Annapatypbl ChipProg-40 [25)

XapakTe puctku Nporpammuoro O6ecneyeHusi ChipProg-40/25]

2.41.1 Kpatkue xapakrepuctukn ChipProg-40

1. YHuBepcanbHas 40 DIP konogka ¢ HyneBbiM YCUIMEM C BO3MOXHOCTbBIO YCTaHOBKM MUKPOCXEM C LLIMPWHOM Kopryca
300 mil ~ 600 mil.

2. MoakntoveHmne K komnbtoTepy Yepe3 USB 2.0 coBMECTMMbIN NOPT.
3. O4eHb BbICOKasi CKOPOCTb NporpammmpoBaHmns. [NporpammmpoBaHme 64 MonTHo NOR FLASH - okono 50 cek.

4. MNopoepka NPOrpamMMMpoBaHNS MUKPOCXEM B YCTPOWCTBE nornb3oBartens (pexum ISP).
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5. BO3MOXHOCTbL paboTbl HECKOMNBbKMX MPOrpaMmMaTopoB nog ynpaBneHeM O4HOro KoMMbioTepa
(MynbTUNPOrpaMmMaTOpPHbIN PEXMM PaboTbl).

6. KHorka Ha Kopryce nporpamMmartopa, 3anyckaroLas BbinonHeHue no6oi BbIGpaHHOM onepauumn unm
nocrnenoBaTenbHOCTY onepauuii OOHUM HaxXaTueM.

7. Pabota nog ynpaeneHnem Windows 95/98/ME/2000/XP/Vista.

2.41.2 Xapaktepuctukun Annapatypbl ChipProg-40

1. ApxuTekTypa nporpammaropa nocTpoeHa Ha 6a3e BbICOKONPOM3BOAUTENLHOrO 32-pa3psaHoro npoueccopa u
BbICOKOCKOPOCTHOW nporpammupyemon matpuubl (FPGA) 6onbluoro obbema. PaclimpeHye cnvcka nogaepxuBaembix
MMKPOCXeM NPOM3BOAMTCH NyTeM MPOCTOro 06HOBNEHNS BEPCUM MPOrPaMMHOro obecneyeHus.

2. Kputndeckue no BpeMeEHM YacTu anroputma nporpaMMUpOBaHUS peanun3oBaHbl Ha NMPorpaMMm1pyemMoii MaTpuLe
annapaTHo. 3TO No3BonseT 4OOUTECS O4EHb BLICOKOW CKOPOCTU NMPOrpaMMUpOBaHNS MAKPOCXEM.

3. Nornyeckue gpaneepsbl Ha 6a3e FPGA, cnocobHble MOABECTM NOrMyeckme CUrHarbl HU3KOro, BbICOKOrO YPOBHS,
BHeLLIHero reHepartopa, a Takke Pullup, Pulldown Ha nto6oi BbIBOA, KONOOKN.

4. 10-Tv paspsiaHble Lndpo-aHanorosbie NpeobpasoBaTeny Ans NporpaMMUpPOBaHVsSi aHarNoroBbIX UCTOUHVKOB
HanpsKeHUs1.

5. Bo3MOXHOCTb nporpaMmMupoBaHus opoHTa nogbema 1 crnaja aHaroroBoro HanpsXkeHus.
6. ABTOMaTH4yecKas NogcTporika aHanoroBOro HanpshkeHns

7. BO3MOXHOCTb MOAKITHOYEHMST aHanoroBbIX HaI'IpH)KeHVII7I nuTaHnAa 1 nporpaMmMmmpoBaHnAa Ha orpaHM4eHHoe Konm4ecTBO
BblBOOOB MUKPOCXEMBbI.

8. BoaMOXHOCTb KOMMYyTauun orpaHM4eHHOro Konm4yectBa BbiBOA4a MMKPOCXEeMbI C «3emnemny.

9. AnnapaTHblii KOHTPOSb KaXJ0ro BbIBOAA NPOrpaMMMpyeMon MUKPOCXEMbl HA Hanuume KoHTakTa nepes
NpPOrpaMMUPOBAHNEM.

10.Hanuyme BbiCTPOOENCTBYIOLLMUX CXEM 3aLLUUTbLI OT NEPErpy3ki Mo TOKy, YBENMYMBaIOLLMX HAAEXHOCTb NporpamMmmaropa u
HEe BbIBOAALLMX U3 CTPOSA HEMPAaBUMNbHO MOAKMIOYEHHBIE MUKPOCXEMb.

11.3awurta BCex BbIBOAOB KONMOAKM OT 3MEKTPOCTaTUYECKOro pa3psaa.
12.MporpamMMupyembIi CUHTE3aTOp YacToThbl.

13.CamoTtecTupoBaHue.

MopaepxmBaemble KOpryca MUKPOCXEM:
1. MNopoepxka Bcex MmkpocxeM B kopnycax DIP B konogke nporpammaTopa 6e3 AononHUTeNbHbIX aganTepos.
2. MNopaepxka MUKpocxeM B koprnycax Ao 40 BbIBOAOB B YHMBEPCanbHbIX afantepax.

3. MNMopaepxka mukpocxem B kopnycax SDIP, PLCC, SOIC, SOP, PSOP, TSOP, TSOPII, TSSOP, QFP, TQFP, VQFP, QFN,
SON, BGA, CSP ¢ nomoLbto JONONMHUTENbHbLIX aaanTepos.

4. CoBMeCTMMOCTb C afantepamy CTOPOHHUX MPOM3BOAUTENEN.

CKopoCTb NporpamMMm1pOBaHMS:
1. OyeHb BbiCOKasi CKOPOCTb NporpaMmMupoBanus. MNporpammupoBaHmne 64 MomTHo NOR FLASH - okono 50 cek.

2. YBenuueHue CKoOpoCTU NPOrpamMMmMpoBaHmns No cpaBHeHUIo ¢ nporpammartopamm ChipProg+, ChipProg-2, ChipProg B
1.5...28 pas.

2.41.3 Xapakrtepuctuku lNMporpammHoro O6ecneyeHus
ChipProg-40

1. Pabota nog ynpasnennem Windows 95/98/ME/2000/XP/Vista.

2. lpy>XeCTBEHHbIN, MHTYUTMBHO NOHATHbIN, ABYA3bIYHbIN MHTEPdENC

3. Mognepkka Bcex npouenyp pa6OTbI C MUKPOCXEMOW: YTEHME, CPaBHEHME, KOHTPOSIb YNCTOThI, 3annUcCb 1 CTUpaHue,
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yCTaHOBKa 3aLlWTbl, MporpamMMmnpoBaHme KOHAMry paLMoHHbIX BUTOB, paboTa ¢ NaMATbI0 AaHHbIX U T.1.
. TecTupoBaHve BCEX BbIBOAOB MUKPOCXEMbI HA HaNMYne KOHTaKTOB Nepes nporpaMmMmupoBaHmeM.
. Pexxum 3anvcu cepunHoro Homepa B namsiTb MUKPOCXEM C aBTOMATUYECKM W3MEHEeHUEeM JaHHOro Homepa.
. Pexxum nogcyeTa KOHTPONbHBIX CYMM C BO3MOXHOCTbIO ee 3anicy B Niobyto 0bnacTb NamsaTvi MUKPOCXEM.
. Pexxum 3anumcu curHatypebl nonb3oBaTtens B nobyo obnactb NamMaT MUKPOCXEM.
. MNopoepxka npoekTa.
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. Pexkum aBTOMaTUYECKOrO pacno3HaBaHUsi NPUCY TCTBUSI MUKPOCXEMbI B KOINOAKE C aBTOMAaTUYECKUM 3aryCKOM
BbIGpaHHbIX NMpoLeayp: NPorpaMMMpOBaHUe, YTEHUE, CPABHEHVE U T.4,..

10. MHorobydhepHbIi MHTEPEC C BO3MOXHOCTbLIO CO3[4aHWNsi HEOrpaHNYeHHoro Ymcna bydepos. bydepa pasbmeatoTcs
Ha noAcnou, MMeLLME CTPYKTYPY agpeCcHOro NpoCTPaHCTBA MUKPOCXEM

11.Bo3MOXHOCTb paboTbl HECKOMNbKMX NPOrpaMMaTopoB NOA ynpaBreHneM O4HOro KoMMbioTepa
(MynbTMNPOrpaMmMaTopHbIn pexum paboTsl). KonvyecTBo nporpamMmmaTtopoB B 3TOM pPeXUME He orpaHudeHo. Kaxabin
nporpamMmMaTtop paboTaeT He3aBUMCUMO, MX CKOPOCTb M (DYHKLIMOHAmNbHbBIE XapaKTEePUCTMKN OCTaTCA HEU3MEHHBLIMM.

12.TlonHOUEHHbIN ABONYHBIV PEAAKTOP C BO3MOXHOCTBIO PYYHOIO PEAAKTMPOBAaHMS AaHHbIX, a Takke yHKLNM
3arosiHeHWsl, CpaBHEHUsI, KOMMPOBaHWSA, MONCKa 1 3aMeHbl, NHBEPTMPOBAHWS, BbIMUCIIEHUS] KOHTPOMbHON CYyMMBbI,
nornyeckux onepauum OR, AND, XOR.

13.3arpy3ka 1 coxpaHeHue cannos B ABOMYHOM koge, Standard Extended Intel HEX, Motorla S-record, POF, JEDEC,
PRG, Holtek OTP, ASCII HEC, ASCII OCTAL, Angstrem SAV ¢opmaTtax.

14.BCTpOEHHbIN A3bIK CLieHapreB, obecrnedmBaroLLmMiA OCTYN KO BCEM pecypcam nporpammaropa. MNocpeactsom
NPUMEHEHNSI 3TOTO A3blKa MOXHO 3HAYUTENbHO 0BNerYnTb paboTy C NPOrPaMMaTopPOM, aBTOMaTU3UPYSt Py TUHHbIE
onepauuu.

2.5 ChipProg-ISP

YHuBepcaneHbin nporpammarop ChipProg-ISP npegHasHayeH ons nporpaMMUMpoBaHns MUKPOCXEM, YCTaHOBIEHHbIX B
obopyaoBaHun nons3oBatens, 6e3 nx gemMoHTaxa. MNMporpammaTop nogaepXmBaeT nocnegoBaTernbHble MAKPOCXEMbI
namatn EPROM, EEPROM, FLASH, a Takke MUKPOKOHTPOMNEPbl C NP  OrpamMmmMpyemMoii NaMATbio AaHHbIX U KOAOB.

A

ChipProg-ISP

Ha nporpammarope ycTtaHoBneH 14-Tv BbIBOOHON pa3beM, KOTOPbIN C MOMOLLbIO CrheuunanbHbIX aaanTepoB NoAKoYaeTcs
K YCTPOMCTBY norb3osarens. Ha aToT Xe pasbeM BblBeAeHbl CUrHarbl, MO3BONSAOLLME UCMONBb30BaTh NporpamMmMaTtop B
cocTaBe aBTOMaTU3MPOBaHHOIO KOMMeKca no NporpamMMMpOBaHNI0 MPOMBILLNIEHHON NapTuUM u3genui (CM. NOAKINIoYeHne
nporpaMmMaTopa K yCTPOMCTBY Nornb3oBaTens).

KomnnekT noctaBku

[Mporpammatop -1
Agantep AS-ISP-Cable -1
CD c nporpammHbIM obecneveHnem - 1
Macnopt -1

MoakntoyeHue K yCTpOﬁCTBy nonb3oBarens
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lMporpammatop obopynosaH 14-Tu BbIBOAHBIM padbemom BH-14R.

Pasbem

nporpammMaropa CurHanbl
1

2

3

4

5

6

7

8

9 GND
10

11 /Start
12 /Error
13 /Good
14 /Busy

CuvrHanel ¢ 1 no 8 n 10 ABnAKTCA yHMBEPCanbHbIMM CUrHaNaMmn 1 Npy NPOrpaMMUPOBaHNM KOHKPETHOW MUKPOCXEMbI
npuHUMatoT onpeaeneHHble yHkumn. BeiBoa 9 siBnsieTcst BbIBOAOM 3a3emneHusi. CurHansl 12, 13, 14 aensioTcs
BbIXOAHbLIMM CTaTyCHbIMW CUTHaNamMmun 1 coobLLaoT O COCTOSHUM NporpamMmMaTopa. AKTUBHOE COCTOsIHVME CurHana —
NOrMYECKUA HOSMb.

/Error — owimbka npu BLINOSIHEHUN OnepaLnu,
/Good — ygayHoe 3aBepLueHve onepauuu,
/Busy — nporpammaTtop 3aHsaT, UAeT NporpaMmMMpoBaHUE MUKPOCXEMBI.

CvrHan /Start sBnseTcst BXogHbIM CUrHarnoMm, akTMBHOE COCTOSIHWME — NIOrMYECKUi HoMb. osiBNeHne Hyns Ha 3TOM BbIBOAE
3arnyckaeT nporpaMMaTop Ha BbIMOSIHEHNE ornepaunm C MUKPOCXEMON. AKTUBHOE COCTOSIHUE 3TOr0 CUrHana sKBUBaneHTHo
HaxxaTom KHorke Start Ha kopryce nporpammaropa.

Ha3HauyeHue yHvBepcarbHbIX CUrHanoB onpeaensieTcs npyM NporpaMmMUpPOBaHNN KOHKPETHBIX MUKpocXxeM. [opsaok
NOAKIIOYEHUS K STUM CUrHarnam 1 KX HadHayeHve npu NPOrpaMMMpPOBaHNN KOHKPETHBIX MAKPOCXEM MOXHO NMOCMOTPETh B
dranne adapters.chm, KOTOpbIA BXOOUT B KOMMIEKT NOCTaBKW.

I'Iop,%)GHee xapakTepucTukm nporpammatopa ChipProg-ISP cmotpute B pasgene OcHoBHble xapaktepuctmki ChipProg-
ISPI271

2.51 OcHoBHble xapaktepuctukm ChipProg-ISP

OcHoBHbIe xapaKkTepucTukm nporpammatopa ChipProg-ISP MoxHO npeactaButb Tpems rpynnamm xapakTepucTuK:

Kpatkmne xapaktepucmku nporpammaropa ChipProg-ISP [27)

Xapaktepucmmku Annapatypbl ChipProg-ISP [28]

XapakTtepuctuku NMporpammHoro O6ecne4yeHus ChipProg-ISP@

2.5.1.1 Kpatkue xapaktepuctukn ChipProg-ISP

1. YHMBEpCanbHbIN NporpaMmaTop Ansi NPorpaMM1MPOBaHMsS MUKPOCXEM B YCTPOMCTBE Norb3oBaTtens (pexum In-System
Programming).

2. 14-T1 BbIBOOHOW pa3beM C 3aLUTON OT HEMPABUITbHOIO NOAKMIOYEHMS.
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3. MogkntoyeHune Kk komnbtoTepy Yepes USB 2.0 coBMeCTMMBIN NOpPT.

4. BO3MOXHOCTb paboTbl HECKOMNbKMX MPOrpaMMaTopOB Mo yrpaBnieHneM O4HOro KoMMboTepa
(MynbTUNPOrpaMmMaTopHbINA PeXMM paboTbl).

5. Ha kopnyce nporpammMaTtopa pacnosioXeHa KHOMKa, 3anyckaroLLas BbINorHeHre niobor BbIOpaHHOM onepauum unm
nocrnenoBaTeNbHOCTY onepauni.

6. Pabota nog ynpaenennem Windows 95/98/ME/2000/XP/Vista.

2.5.1.2 XapakTtepuctuku Annapatypbl ChipProg-ISP

1. ApxuTekTypa nporpammaropa nocTpoeHa Ha 6a3e BbICOKONPOM3BOAUTENLHOrO 32-pa3psaHoro mnpoueccopa u
BbICOKOCKOPOCTHOW nporpammupyemon matpuubl (FPGA) 6onbluoro obbema. PaclimpeHve cnvcka nogaepxuBaembix
MMKPOCXeM NPOM3BOAMTCH NyTeM MPOCTOro 06HOBNEHNS BEPCUM MPOrPaMMHOro obecneyeHus.

2. Kputndeckue no BpeMEHM YacTy anroputma nporpaMMUpOBaHUS peanu3oBaHbl Ha NMPorpaMMm1pyemMoit MaTpuLe
annapaTHo. 3TO No3BonseT 4OOUTLCS OYEHb BLICOKOW CKOPOCTH NPOrpaMMUpOBaHNS MAKPOCXEM.

3. Nornyeckune gpaneepsbl Ha 6aze FPGA, cnocobHble NoABECTM NOrMyeckme CUrHarbl HU3KOro, BbICOKOrO YPOBHS,
BHeLLIHero reHepartopa, a Takke Pullup, Pulldown Ha nto6oi BbIBOA, KONOOKN.

4. 10-Tv paspsiaHble Lndpo-aHanorosbie NpeobpasoBaTeny Ans NporpaMMUPOBaHVSt aHarNoroBbIX UCTOYHVKOB
HanpsiKeHUs1.

. BoamMOXXHOCTb MporpaMMmpoBaHnst poHTa Nogbema U Crafa aHanoroBoro HanpsiKeHus!.

. ABTOMaTmyeckasi NoACTpPONKa aHarioroBoro HarpsiKeHUs!.

5
6
7. BO3MOXHOCTb Nogayv NUTAKLLETNO HaNPsXKEHNS! Ha YCTPOWCTBO NMOMNb30BaTerNsi OT NporpamMmMaTopa.
8. Hannuve gononHuTenbHbIX BIXOAHBIX CUrHAMNOB, MHOULMPYIOLLMX COCTOSIHIE NporpammMaTopa.

9. Hannuue BHeLLHEro BXoAHOIO curHana, 3anyckatoLlero paboTy nporpaMmaropa.

1

0.Hanuumne BbiCTPOAECTBYOLLMX CXEM 3aLLUMTbI OT NEPErpy3ku No TOKY, YBENMUMBatOLLMX HAAEXHOCTb NporpaMmaropa u
He BbIBOAALLMX U3 CTPOS, HENPABUINbHO MOAKMHOYEHHBIE MUKPOCXEMBI.

11.3awmTa BCcex BbIBOOOB KOMOAKM OT 3M1EKTPOCTaTUYECKOro paspsaa.

12. CamoTecTMpoBaHue.

2.5.1.3 Xapaktepuctuku lNporpammHoro O6ecne4yeHus
ChipProg-ISP

1. Pabota nog ynpasnennem Windows 95/98/ME/2000/XP/Vista.

2. lpy>XeCTBEHHbIN, MHTYUTMBHO NOHATHbIN, ABYA3bIYHbIN MHTEPdENC

3. I'Io,q,qep>|<|<a BCexX npouenyp pa6OTbI C MMKpOCXGMOVIZ YTeHune, CpaBHEHNE, KOHTPOJ1b YNCTOThbI, 3annCb N CTUPaHMeE,
YCTaHOBKa 3alluThbl, nNporpamMmmMmmpoBaHune KOHCbVIpraLI,VIOHHbIX ouTtoB, pa60Ta C NaMATbIO AaHHbIX U T.M.

. Pexxum 3anucu CepMVIHOFO HOMepa B NamMATb MUKPOCXeM C aBTOMaTU4eCKMM MU3MEHEeHeM JaHHOro HomMmepa.
. Pexxum nogcueta KOHTPOJIbHbIX CyMM C BO3MOXHOCTbIO €e 3anncun B J'I}06yI0 obnacTtb namaTm MUKPOCXEM.
. Pexxum 3anmcu CUrHaTypbl nofib3oBaTtesia B nro6y+o obnacTtb namaTn MUKPOCXEM.

. MNopoepxka npoekTa.

o N o o0 b

. MHOro6ydepHbIn nHTepdenc ¢ BO3MOXHOCTLIO CO34aHUs HeorpaHu4eHHoro Yncrna 6ydepos. bydepa pasbusatotcs Ha
nogcnou, uvetoLLme CTPYKTypy agpecHOro npocTpaHCTBa MMKPOCXEM

9. BO3MOXHOCTbL paboTbl HECKOMNBbKMX MPOrpaMmMaTopoB nog ynpasneHeM O4HOro KoMMbloTepa
(MynbTMNPOrpaMmMaTopHbIn pexum paboTsl). KonvyecTBo nporpamMMaTtopoB B 3TOM PeXUME He orpaHudeHo. Kaxabin
nporpamMmMaTtop paboTaeT He3aBUMCUMO, MX CKOPOCTb M (PYHKLIMOHAmNbHBIE XapaKTEPUCTMKN OCTATCA HEU3MEHHBLIMM.

10.MonHOUEHHbIN ABONYHBIV PEAaKTOP C BO3MOXHOCTBIO PYYHOIO PEAAKTMPOBaHMS AaHHbIX, a Takke yHKLNM
3arosiHeHWsl, CpaBHEHWUsI, KOMMPOBaHWSA, MONCKa 1 3aMeHbl, NHBEPTMPOBAHWS, BbIMUCIIEHUS] KOHTPOMbHON CYyMMBbI,
nornyeckux onepauum OR, AND, XOR.

11.3arpy3ka 1 coxpaHeHue cannos B ABOMYHOM koge, Standard Extended Intel HEX, Motorla S-record, POF, JEDEC,
PRG, Holtek OTP, ASCII HEC, ASCII OCTAL, Angstrem SAV ¢opmaTtax.

12.BCTpoeHHbIN A3bIK cLieHapreB, obecnedmBaroLLmMiAi OCTYN KO BCEM pecypcam nporpammaropa. MNocpeactsom
NPUMEHEHNSI 3TOTO A3blKa MOXHO 3HAYUTENbHO OBNerYynTb paGoTy C NPOrPaMMaTopPOM, aBTOMaTU3UPYS Py TUHHbIE

© 2009 ®umoH, http://www.phyton.ru



onepauun.

© 2009 ®umoH, http://www.phyton.ru



30

2.6 Pa6ota c nporpammartopom

B aTom rnaBe onucbiBalOTCA onepauunu, KoTopblie MOryT ObITb OoCyulecCTBIieHbl Npy NOMOLYM NnporpamMmmartopa.
2.6.1 MynbTUnporpamMmmaTopHbIA peXxXum paboTbl

MynbTynporpaMMaTopHbIN  PEXUM paboTbl MpegHa3Ha4YeH aAns KONMpoBaHWUS MUKPOCXEM MESTKMMU U CPELHUMUN NapTUSMW.
[nsa aToro K koMnbloTepy Yepes pasHble USB nopTbl NOAKIYaeTCcs HeCKOmNbKO nporpammatopos. [pu oTCyTCTBUM Ha
KOMMbloTepe cBoboaHbIX USB nopToB, nporpaMMaTtopbl MOryT nogkrtovaTtbes Yepes pacmputens USB HUB. Ha
KOMMbIOTEPE aKTMBM3UpPyeTCcs obonoyka, cnocobHas ynpaBnsTbe HECKONbKAMU NporpamMmMaTtopamMn. AKTMBM3aLMA Takon
0060oYKM OCYLLLECTBNSIETCS C NOMOLLLIO MKOHKK “Phyton ChipProgUSB — Gang Mode”.

MporpammaTopsl, 06beauHeHHble B MynbTunporpammaTopHbIv pexxkumM, paboTatoT abcontoTHO He3aBNCUMO Apyr OT Apyra.
OTO 03HayaeT, YTO NPOM3BOAUTENBHOCTL CUCTEMbI U3 TaKWX NPOrpamMMaTopoB yBeNUYMBaeTCs NuHenHo. bonee Toro,
nporpamMMaTopbl B 3TOM pexumMe MoryT paboTaTb acUHXPOHHO Apyr OT Agpyra. T.e. Bbl MOXeTe ycTaHaBnmBaThb
MUKpPOCXeMy B OAWH MporpaMmartop, ApYron B 3TOM MOMEHT TOMbKO HaYMHaeT nNporpamMMmnpoBaTh, TPETUn —
nporpaMmypyeT MMKPOCXeMy B “cepeamHe”, YeTBEePTbI — 3aKaHYMBaeT NporpaMmmMpoBaTh. TakuM obpasom,
NPOM3BOAMTENBHOCTL MPOrPaMMMPOBaHNS yBENNUMBaEeTCS eLle Gonblue, HET HeObXoaUMOCTM OXUAAaTb YCTaHOBKM
MMKPOCXEM BO BCE COKETKM, a 3aTeM 3arnyckaTb NpoLecc nporpammmpoBaHms. Kak TonNbko MUKpOCXemMa yCTaHaBnmBaeTcs
B COKEeTKy OZHOro nporpammaropa, eCTb BO3MOXHOCTb Cpa3y e HayaTb NporpaMmMUpoBaHue.

EwLe B KayecTBE OQHOIO U3 MPEMMYLLIECTB MYJIbTUMPOrPaMMaTOPHOrO PEXNMa MOXXHO OTMETUTbL MOBUIbHOCTL. Ecrn y
Bac Ha npeanpusitum ecTb HECKOMBbKO OOHOTUMHLIX NporpamMmMaTtopoB cemeincTea ChipProgUSB, koTopble paboTtatoT Ha
pasHbIxX paboyunx mecTtax, 1 Bam nepnogmyeckn Hy>kHO 3anporpamMmmMpoBaTh NapTUMI0O MUKpPocxeM, Bbl Bcerga moxete
cobpaTb Anst 9TON Lienuy nporpaMmaTopbl Ha O4HOM KOMMbloTepe. TeM cambiM, Bbl CMOXeTe 3HaYUTENBHO YBENMUYUTD
NPON3BOAUTENBHOCTE NMPOrPaMMMPOBAHUS MapTUM MUKPOCXEM, HE 3aTpavmBasi HKaKMX AOMOMHUTENbHbBIX PECYPCOB.

Cneuudmyeckme 0COBEHHOCTU My fIbTUNPOrPaMMaTOPHOrO PEXUMA:
1. YcTaHoBKa 04HOro Tvna NporpaMMm1pyemMon MUKPOCXeMbl 5151 BCeX NporpaMMaTopoB.
2. Ncnonb3oBaHune ogHoro Habopa Oydepos.

3. Vicnonb3oBaHue Tonbko pyHkuum ABTOMaTUyeckoro NporpammupoBaHunst, BCe ocTanbHble (yHKLNM
nporpaMmMmMpoBaHNs OCTaOTCH HEAOCTYMHLIMU.

4. BO3MOXHOCTb 06beAMHEHNS B MYy NbTMIPOrpamMMaTOPHbIN PEXMM TONbKO OAHOTMUIMHBIX NPOrpaMMaTopoB, Hanpuvep,
ChipProg-G4, ChipProg-48, ChipProg-40 unu ChipProg-ISP. B kadecTBe UCKIOYEHUS N3 3TOro npaeuna 4onyckaeTcs
o6beanHaTb B ogHy rpynny nporpammatopbl ChipProg-G4 n ChipProg-48.

2.6.1.1 3anyck B MynbTunporpammaTtopHOM pexunme

O61bennHeHne NporpaMmmaTopoB B B aTom pexume gomkHbl pabotate nporpammartopsl ChipProg-G4, a

MYNbTUNPOrpaMmMaToOpHOM pexume TakKe MOryT 06eQuHATECS NporpamMMaTopbl OAHOIO TUNa, HanpumMep,
ChipProg-40, unn ChipProg-48, unu nporpammatopbl ChipProg-I1SP. B
KayecTBe MCKMIYEHNST B 3TOM PEXUME MOXHO 00beanHATb
nporpammatopbl ChipProg-G4 n ChipProg-48.

KonuyecTBo nporpaMmaTopoB, NOAKOYEHHbIX K OQHOMY KOMIbIOTEPY B
MY IbTUMNPOrpaMMaTOPHOM PEXUME HE OrPaHNYMBAETCS.

3anyck B MynbTUNPOrpaMMaTOpPHOM My nbTMAPOrpaMMaTopHBIN PEXUM paboThbl aKTUBU3MPYETCS NOCPECTBOM
pexume 3anycka nkoHkn Phyton ChipProgUSB -- Gang Mode.

KoHcb rypupoBaHuve npu nepBom 3anycke Ecnu k KOMNbOTEpPY NOAKMTYEHO HECKOMBKO pasHbIX MporpamMMaTopos, TO
npu NepBoM 3anycke npegnaraercs BbIbpaTb nporpammarop
(nocpencTBOM HaxaTws kHOMKM Start), koTopbIn ByAeT cunTaTbes
nporpammaTopom Homep 1, Homep 2 1 T7.4. anee um 6yayT NpMCBOEHbI
3TV HOMEepa, 1 B OKHe NporpaMMMpOBaHUst Kaxkabii nporpammaTop Byaer
BbICTyNaTb NO4 CBOUM HOMEPOM.
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2.6.2 Pexxum aBTOMaTU4€CKOro pacno3HaBaHUsi MUKPOCXeMbl B
Konopgke

MporpammaTopbl CNOCOBHLI TECTMPOBATL BCE BbIBOALI NMPOrpaMMUPYEMON MUKPOCXEMbI Ha Hanu4ymne KOHTaKTa ¢ KOnogKoM
nporpammaTopa. 3Ta yHKUMS 04eHb yaobHa. Ecnu Bo3HMKaOT Npobnembl ¢ KOHTakTaMu - nporpaMmmMaTop
npeaynpexgaeT o6 3TOM U yka3bIBaeT NepeyveHb BbIBOAOB MUKPOCXEMbI, C KOTOPBLIMM HET KOHTakTa. TecTupoBaHue
NpoBOAUTCS B LLaAsLWeM AN MUKPOCXEM pexkume. W, ecrnv gaxe KOHTaKT OTCYTCTBYET, MUKPOCXEMA He BbIXOAUT U3
cTpos. MNonbITka 3anporpaMMMpPOBaTb MUKPOCXEMY MPY HaNUYMK NIOXOro KOHTaKTa MOXET NPUBECTU K UCKAKEHMIO
3anucbiBaeMoi MHGOPMaLMM UK K BbIXOOY MMUKPOCXEMbI 13 CTPOSI.

Ha Ga3e TecTMpoBaHUsi HaNU4KUsSl KOHTaKTa B NpOorpaMmMaTopax peann3oBaH pexxnMm ABTOMaTUYECKOro pacrno3HaBaHus
NPUCYTCTBMSA MUKPOCXEMbI B KONOAKe nporpaMmmMatopa. Mpu ncnonb3oBaHuMm 3TOrO pexuma nporpaMmmaTop TeCcTUpyeT
Hanm4mMe KOHTaKTa Ha BCEX BbIBOA4AX MUKPOCXEMbI M aBTOMATMYECKUN 3aryCKaeT Ha BbIMONTHEHNE NGO OfHY 13 Y HKLMIA
nporpaMmMmnpoBaHns, Moo yHKLNIO ABTOMATUYECKOE MPOrPaMMUMPOBaHUst, MO0 CKpUNT daiin. OTO OKa3bIBAETCS OYEHb
yAOBHBIM MpU NPOrpaMMMPOBaHUN CEPUN MUKPOCXEM. Bbl yCTaHaBNMBaeTe MUKPOCXEMY B KOITOOKY, 3aKpPbIBAETE PblHaXOK,
1 nporpammaTtop, y6eamBLUUCE B HANMYMM HAOEXHOrO KOHTaKTa, caM BbIMOHUT Yka3aHHyto Bamu dyHkuuio.

2.6.3 YcTaHOBKa MUKpPOCXeMbl B KONTOAKY nporpamMmmaropa

Mukpocxembi B DIP kopnycax.

MpakTnyecku Bce mukpocxembl B DIP kopnyce He TpebyoT AONONHUTENBHOMO agantepa. Yoeauteca Tpebyercs nu
ajanTep Unu HeT MOXHO B okHe MHdopmaums o mukpocxeme [74. CTangapTHas ycTaHoBka Mukpocxembl B DIP kopniyce B
BMOE CUMBOSIMYECKOTO PUCYHKa NPeACTaBrieHa kak Ha BEPXHEWN MaHeNn caMoro NporpaMmmaTtopa, Tak U B OKHe
NHdopmauus o mukpocxeme. CTaHgapTHas yCcTaHOBKa npeanonaraeT, YTO MUKPOCXEMbI C KOMMYECTBOM HOT MEHbLLVM
KOnM4ecTBa BbIBOAOB COKETKM NMporpaMmMaropa CMELLalTCs B NPorpaMMaTope B CTOPOHY, NMPOTUBOMONOXHYH0 OT
pblyaxkka CokeTkn. B Tom criyvae, ecnv MUKpocxema ycTaHaBnvMBaeTCsl HeCTaHAapTHLIM 06pa3oM, TO Npu yCTaHOBKe Tuna
MVKPOCXeMbl BblJaeTcs npeaynpexaatllee cooblueHne, a Takke B okHe MHdopmaums o Mykpocxeme | 74 nokasblaaeTcs
KaK 3TO HY>XHO caenarb.

Mukpocxembl B Kopnycax, oTnuyHbIx ot DIP.

YcTaHoBKa MUKPOCXEM B Koprnycax, oTnmnyHbIx oT DIP TpebyeT cneunanbHoro agantepa. HasesaHue aTtoro agantepa, a
TakKe ero ycTaHoBKa B COKETKY MporpaMMaTopa ykasbiBaeTcsi B okHe VHdopmaLms o Mykpocxeme (741,

YcraHoBKa MUKpPOCXeM B aganTtep.

Ha apgantepe Bcerga ykasaH "kno4", CUMBONM3NPYHOLLMIA NEPBbLIA BbIBOA agantepa. Ecnu konnyecTso BbIBOAOB
MUKPOCXEMbl COOTBETCTBYET KONMYECTBY BbIBOAOB afanTepa, TO MUKPOCXEMa YCTaHaBIMBAETCS B COOTBETCTBUM C 3TUM
Krnto4oM (NepBbIv BbIBOA aganTepa AOMKeH COOTBETCTBOBAThL NEPBOMY BbIBOAY MUKPOCXeMbI). Ecniv konmyecTBo
BbIBOAOB MUKPOCXEMbl MEHbLLE, YEM KONMMYECTBO BbIBOAOB adantepa, TO MMKPOCXeMa yCTaHaBNMBAETCSA B aganTep co
CMELLEHMEM B COTOPOHY, NMPOTMBOMOJSIKHYHO NEPBOMY BbIBOAY aganTtepa.

2.6.4 MporpammupoBaHme NAND Flash

B aTom pasgene onucbiBaetcs nporpammumpoBaHme MukpocxeM NAND Flash. OveHb BaXXHO NpaBunbHO HACTPOUTL BCe
napameTpbl NPOrpaMmMMpoBaHns, B MPOTMBHOM Crlyvae, Bbl MOXETE 3anporpaMmMupoBaTh MUKPOCXEMY HEMNPaBUIbHO.
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2.6.4.1 Crtpyktypa namatu NAND Flash

NAND Flash namsatb nogpasgensietca Ha 6noku (Block) namstu, KOTopble B CBOK Ovepeab AENSTCA Ha CTPaHWLbI
(Page). CyLecTByHOT MUKPOCXEMbI C MarneHbK1UM pasmepoM cTpaHuubl (small page) n ¢ 6onbLlunM pasMepom CTpaHuLbl
(large page). Paamep cTpaHuubl 3aBUCUT OT OOLLLEro pasMepa MUKPOCXEMbI. 1S MarneHbKoW CTpaHuLbl 0ObIYHO
XapaKTepHbl MUKpoOCcXeMbl 06bemoM oT 128K6uT 0o 512K6ut. Munkpocxembl ¢ 60MbLLINM pa3mMepoM CTpaHULbl UMEOT
obbem ot 256K6ut o 32I6ut 1 Boiwe. ManeHbkuin pa3mep CTpaHvubl paseH 512 Gantam Ansg MUKpocxem ¢ GaiTHON
opraHusauuen n 256 cnosam A8 MUKPOCXEM CO CNOBHOM OpraHv3auuni WuHbI AaHHbIX. bonbliasa cTpaHvua nveet
pa3mep 2048 6ant ans 6anTHbIX Mvkpocxem 1 1024 ona cnosHbIX. B nocnegHee BpemMs NosBASIOTCS MUKPOCXEMbI C eLle

fonbLimm pasmepom cTpaHuubl. OHa yxe cocTaBnsieT 4096 6ant ans 6anTHLIX MUKPOCXEM.

x8 DEVICES

Block = 32 Pages
Page = 528 Bytes (512+16)
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Block = 32 Pages
Page = 264 Words (256+8)
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CTpyKTypa namMaTi MMKPOCXeM C MaribiM pa3Mepom CTpaHuubl dmpmMbl STMicroelectronics.
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CTpyKTypa namsaTn MUKPOCXEM C BOSbLUMM pasMepoM cTpaHuubl hupmMbl STMicroelectronics.
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XapaktepHon ocobeHHocTbio MukpocxeM NAND Flash sBnsietca Hanuume nnoxvx (aedektHoix) 6rokos (Bad blocks) kak B
HOBbIX MUKpOCXeMax, Tak 1 NnosiBrieHne Takux 6rokoB B npoLecce akcnnyartauuy. [Jns MmapkupoBaHusi Ninoxux 6rokos, a
TaKkKe Anst CoXpaHeHUs1 OMNOSHUTENbLHON CryebHom nHopmaumm unu kogos koppekuun, B apxutektype NAND Flash B
OOMNOMHEHUM K KXXO0W CTpaHuLLe NaMATY JaHHbIX NpegycMoTpeHa gobaBovHas obnacTb Spare area. [1ns MyMKpocxem ¢
Maron cTpaHuLen aTa obnacTb nmeeT pasmep 16 GanT / 8 cno. [Ans Mukpocxem ¢ GonbLuoi cTpaHuuen - 64 Ganta / 32
cnosa.

2.6.4.1.1 lNnoxme 6nokn (Bad blocks)

XapaktepHon ocobeHHocTbio MukpocxeM NAND Flash siBnsieTcs Hanmume nnoxmx 6rnoko.. MNpuyem aTn 6Gnoku mMoryT
NosIBNATLCS Kak B MPOLecce 3KCnnyaTtauum, Tak v NpUcyTCTBOBaTb B HOBOW MuKpocxeme. OBbIYHO NPOn3BOAUTENb
MWUKPOCXEM FrapaHTUPYET KONMMYECTBO MNioxux 6riokoB, He NpeBbILLatoLLLee onpeaerneHHoro pasmepa.

MHdopmauus o nnoxmx 6rokax NocTaBnsaeTcsa Npon3BOANTENEM MUKPOCXEM B OnpeaerieHHOM MecTe 4OMNOMHUTENbHOM
obnacTtu Spare Area.

2.6.4.1.1.1 MapkupoBaHue nroxmx 611okoB

MapkupoBaHue nnoxmx 6rnokoe B Mmkpocxemax NAND Flash ocylwiecTensieTcs 3anncbio 00bl4HO 3Ha4veHus 0 no
onpegeneHHoMy agpecy B obnacTtu Spare Area HyneBow CTpaHuULLbl NIIOXOro Brioka.

OpraHusaums namAaTm Anpec B Spare Area
BaviTHasa opraHnsauus, pasmep cTpaHuubl - 512 Ganr. 5

CnoBHas opraHusauusi, pasmep cTpaHuLbl - 256 crnos. 0

BaitTHas opraHusauus, pasmep cTpaHuubl - 2048 6anT. Ownnbs

CnosHas opraHusauus, pasmep ctpaHuubl - 1024 cnos. 0

Hy>xHO nMeTb BBMAY, YTO MapKepbl NNoxux 6GrokoB NomeLLanTcs B 00bl4HbIe ayelikn Flash namsaTtn Spare Area, KoTopble
CTUPAKOTCS NpU CTUPaHWKM BCcero 6noka namstu. MNoatomy Ans coxpaHeHus nHdopmauum o nnoxux 6nokax nepesq
CTUpaHMeM 00s3aTeNnbHO HY>XHO COXPaHUTL 3Ty MHpopMaLuio, a Nocre CTUpPaHKs ee - BOCCTaHOBUTL. B nporpammartopax
ChipProg npu yctaHoske onuum InvalidBlockManagement [341 B mio6oe 3Hauenme kpome Do Not Use coxpaHenme v
BOCCTaHOBIEHNE MHGIOPMaLIMM O NIoXMX Br1oKax NpoUCXoauT aBTOMaTUHECKM.

2.6.4.1.1.2 OBpaboTka nnoxmx 6rokos

CyLuecTByeT Tpu Hanboree pacnpocTpaHeHHbIX cnocoba 06paboTku NNoxmx OroKoB.:

Mponyck nnoxux 61okos. [33)

0651acTb C pe3epBHbIMU briokamm|33]

KOHTpo/b 1 KoppeKums owmbok/34)

AnropuTM nponycka nnoxux 6rokoB 3aKno4aeTcs B TOM, 4TO MpU 3anncu B MUKPOCXEMY aHanNu3npyeTcs B Kakor 6ok
ocyllecTBnsaeTcd 3annck. B cnyyae Hannuus nnoxoro 6roka, 3anmck B 9TOT OrOK HE OCYLLECTBSETCS, NIoxon 6nok
NPOMyCKaeTCs, 3anncb OCYLLECTBNSAETCS B CneayoLwmin nocre nroxo 6noka 6rok.

B aTom meToae namsiTb BCEN MUKpPOXeMbl Aenutcst Ha Tpy obnacTtu: User Block Area (UBA) - nonb3oBaTenbckas
obnacTb, Block Reservoir - pesepBHas obnactb, crnegyemas cpasy 3a Nnofb3oBaTeNnbCckor obnacTeto, u Tadbnuuy
cooTBeTCTBMA Nnoxux 6rniokos xopowmm (Reserved Block Area - RBA).

Anroputm 3ameHbl Noxux 6r10KOB B 3TOM METOAE TAKOB: MPW BbISBIIEHWMN Nioxoro 6rnoka n3 obnactn UBA 6ok
nepeHocuTcs B obnacTtb Block Reservoir, npu atom B Tabnuue RBA genaeTtcs COOTBETCTBYOLLASA 3anncb 3aMeHbl 6roka.

dopmat Tabnuubl RBA:

2 6aunTa 2 6aunTa 2 6aunTa 2 6aunTa 2 6anTa 2 6aunTa

Mapkep Count Field Invalid Block Replaced Block | .... nvalid Block Replaced Block

Mapkep vmeeT 3HayeHne OFDFEh.

Count Field HauynMHaeTcs ¢ 1 1 3HaYeHVe 3TOro Nons yBenuumMBaeTcs Ha 1 Ha Kaxaomn cnegytowen cTpaHule gaHHOro
onoka.

Invalid Block - HOMEpP 3aMEHEHHOro NoxXoro Groka.

Replaced Block - Homep 6roka, Ha KOTopbIV bl 3aMeHEH NIoxon GrokK.
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Mapbl Invalid Block n Replaced Block cneaytoT ogHa 3a gpyromn 4o KOHUa CTpaHuLbl.

B obnactn RBA HaxogsaTca ase Tabnuubl B ABYyX 6nokax. Tabnuua Bo BTOPOM Orioke UCMonb3yeTcs Kak pe3epBHas Ha
cnydan, ecnv uHdopmaLmsa B NEPBON OKaXKETCH HELOCTOBEPHOM.

[ns yBenuyeHnst OCTOBEPHOCTU AaHHbIX MOTYT MCMNONb30BaTbCS anropuTMbl KOHTPOIS U KoppeKuum owmnbok (Error
Checking and Correction - ECC). 3Ta gononHutenbHas nHgopmMauusi MOXeT NomeLlaTtbcsa B CBOOOAHOE NPOCTPaHCTBO
Spare Area.

2.6.4.2 TlporpammupoBaHue NAND Flash Ha
nporpammartopax ChipProg (COPY)

Mepen pabotoin ¢ mukpocxemamm NAND Flash B okHe "PegakTtop napaMeTpoB MMKPOCXEMbI U anroputma
NporpaMMUpoBaHns” 06s3aTeNbHO HY>KHO YCTaHOBUTL NapameTpbl anropMTmMa NporpamMmMmMpoBaHns mporpaMmMaropa.

> and Algorithm Parameters 2l=1o1=]

Edit | bin alue | Max, Yalue|  Detault | All Default

M arne: W alue | Desciiption
Device Parameters

= de | =
Irvvalid Block [IB] Management | Skip B Irvalid Block, Management
Spare Area lJzage Do Mot Use Spare Area Jzage
Guard Solid Area Dizahle |Jzing Special Area Without Invalid Blocks Inzide
Talerant Yerify Feature Dizahle Taleration the specified numbers of single-bit erars in the specified frame size in Yerification

Irvalid Block Indication Optiong | |B Indication Walue: 00 | Invalid Block Indication ' alue
Access Mode Parameters

- ser Area - Start Block ] Start Block of User Area

- User Area - Humber of Blocks 8100 Mumber of Elocks in User Area

- Solid Area - Start Block a Start Block of Area without lreealid Block s

- Solid Area - Murmber of Blocks 1 Mumber of Blocks in Area without 1rvalid Block s

- ABA Area - Start Block 2090 Start Block of Reserved Block Area

- RB& Area - Humber of Blocks 14 Mumber of Blocks of Reserved Block Area

- ECIC Frame Size [bytes) a1z Frame Size for Tolerant Werification

- eceptable number of errars 4 Sinale-Bit Error's Mumber for Tolerant Verification
Algarithrn Parameters

b ViEE | 300 Power supply voltage

2.6.4.2.1 Access Mode

PaGoTa ¢ nrnoxumu 6riokamm|34]

Wcnonb3oBaHue obnacTtv Spare Areal34]

Wcnonb3oBaHve cneumanbHoi obrnact 6e3 nnoxux 6rokos|3s)

HeuyBCTBUTENLHOCTb K OLUIMGKAaM CpaBHeHws|39)

Mapkep nnoxvix 6rokos [35]

2.6.4.2.1.1 Invalid Block Management

B aTom nyHkTe BbibupaeTcs anroputm paboTbl ¢ NNoXvMu Briokamu.

Do Not Use He obpabaTtbiBaTb MHGOPMaLUIO O NNOXMX Griokax.
Skip IB MponyckaTk nnoxve 6noku. [33)

Skip IB with Map in 0-th Block ponyckats nnoxve 6noku (33, B HyneBoi 6ok noMeLLaTb KapTy nnoxux 6rmokos |36,

RBA (Reserved Block Area) Vcnonb3osartk anroputm RBA. [33]

2.6.4.2.1.2 Spare Area Usage

Do Not Use Spare Area B M1KpOCXeMe He ucnornb3yercs. B Mmkpocxeme nporpammmpyoTcs CTpaHuL bl
namsaTy 6e3 yyeta Spare Area.
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User Data Spare Area ncnonb3yeTcs Kak norb3oBaTenbckas namate. B aTom crnyyae npu
nporpamMMmMpoBaHuM MUKPOCXeMbl MHGopMaLms 13 Bydpepa nomeLlaeTcsa cHavana B
OCHOBHY0 CTpaHWLy MUKPOCXEMbI, @ 3aTeM B AONOMHUTENbHYO obnacte Spare Area. B
3TOM cny4dae 6ydhep nporpammaTopa BbIMMAANUT Kak HENPEPbIBHbIN MOTOK OCHOBHbLIX
CTpaHnL, MUKPOCXeMbl 1 NPUCTBIKOBaHHbLIX K HUM obnacTew Spare Area.

User Data with IB Info Spare Area UHTEpPNPETMPYETCS aHanorM4yHO NpeabiayLiemMy criydaro 3a UCKITHOYEHNEM
Forced TOro, YTO MapKepbl NITOXMX GNOKOB NPOMUCLIBAOTCHA BMECTO MHAOpPMaL MK Norb3oBaTens.
2.6.4.2.1.3 Guard Solid Area

3710 pexvm ncnonb3oBaHUs cnewumanbHon obnactu 6e3 nnoxmx 6rokos. OBbIYHO TakMe 0bnacTy UCNONb3YHTCH B
KayecTBe 3arpy34MKoB MMKpOMpoL,eccopoB. B aTon obnacty HegonyCcTUMO UCMONb30BaHNE NITOXMX OIOKOB.

OTa onuusi UICNornb3yeTcs COBMECTHO C NapaMeTpamm:

Solid Area - Start Block - HauanbHbIln 6riok obnacTu 6e3 nnoxmx 6rokos..

Solid Area - Number of Blocks - konnyecTtBo 6r1okoB B 3Toi obrnacTu.

B cnyuyae, ecnu BHyTpu 3agaHHoro guano3oHa Solid Area nonagetcst nnoxow 6rok, nporpamMmaTop BblgacT OLwmnbkKy .

2.6.4.2.1.4 Tolerant Verify Feature

OTa onumna nNo3BoNAeT BKIMIOYUTb PEXUM HE HYBCTBUTESTbHOCTU K oLmnbkam CpaBHEHUA.

OBbI4YHO, 3Ty ONUUI0 UMEET CMbICI UCMOMNb30BaTb, ECNN B YCTPOMCTBE MOMb30BaTENs NPUMEHSIOTCS anropuTMbl
KOHTpONs 1 koppekumn owmbok (ECC). B aTux cnyyasix [omnyckaeTcsi HanMuus onpeaernieHHoro konuyecTea ownbok Ha
onpeaeneHHbIN pa3Mep Maccuea OaHHbIX.

OTM NapamMeTpbl U YKa3biBalOTCA B NapaMeTpax arroputma nporpaMmmmpoBaHus:
ECC Frame size (bytes) - pa3amep maccuBa gaHHbIX.

Acceptable number of errors - fonycTmoe konm4ecTBO OOHOOUTHBIX OLLIMOOK.

2.6.4.2.1.5 Invalid Block Indication Option

B aToit onumn BbIGNpaeTcs nHdopmauusi, koTopasi UCronb3yeTcsl B Ka4ecTBe Mapkepa nroxmx 6rokos. [lonyckaeTtcs
BblOpaTb Nnbo 3Ha4veHue 00h, nnbo OFOh.

2.6.4.2.2 Access Mode Parameters

MNonb3oBaTenbckas 06nacTb/3s]

MapamMeTpbl pexuma "ObnacTb 6e3 nnoxvx 6rokos" [35)
O6nacTts RBA/36]

Pa3smep hpaiiMa KOHTPOMS U KOPPEKLIMN OLLIMGOK] 34]

[lonycTyMoe KOrMYecTBO OAHOBUTHBIX OLLIMGOK 36)

2.6.4.2.2.1 User Area

Monb3oBaTenbckasa obnacTb - 370 06racTb MYKPOCXEMbI, C KOTOPOW paboTatoT npoueaypbl [MNporpamMmupoBaHus,
UreHns n CpaBHeHus. MNMpouenypbl CTtupanna n KoHTponsa Ha YucToTy paboTaroT CO BCEM MacCMBOM MUKPOCXEMBI.
Monb3oBaTtento HeodXoaUMO YCTaHOBUTL NapamMeTpbl:

User Area - Start Block - HauanbHbIn 6ok nonb3oBaTenbckon obnacTu.

User Area - Number of Blocks - konniecTBo 6nokoB B Nonb3oBaTeibCKor obnacTu.

2.6.4.2.2.2 Solid Area

370 napametpbl pexxuma O6nacTtb 6e3 nnoxmx 6rokos |35,

Solid Area - Start Block - HayanbHbIi 6ok obnacTu 6e3 nnoxmx 6roKoB.

Solid Area - Number of Blocks - konuyectBo 0r10KoB B 3TOM 0bnacTu.
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2.6.4.2.2.3 RBA Area

3to napameTpbl RBA Tabnuubl anroputma o6paboTku olumnbok Reserved Block Area [33)

RBA Area - Start Block - HayanbHbIn 6ok Tabnuubl RBA.

RBA Area - Number of Blocks - konuyecTtBo 6rnokos B Tabnuue RBA.

2.6.4.2.2.4 ECC Frame size

MapameTp pexviMa He 4yBCTBUTENLHOCTB K OLIMGKaM cpaBHeHws |38,

OTOT NapameTp onpeaenseT pa3Mep MaccyBa AaHHbIX, B KOTOPOM A0rMYyCKalTC OAHOOUTHbIE OLLIMBKU.

2.6.4.2.2.5 Acceptable number of errors

MapameTp pexvMa He 4yBCTBUTENLHOCTb K OLLMBKam cpaBHeHuns |35,

OTOT NapameTp ornpeaenseT KonM4ecTBO OgHOBUTHBIX OLLMOOK, AOMYCTUMbIX B MAacCvBe, pasmep, KOTOporo
onpegensieTcs napameTpoMm.

ECC Frame size/38).

2.6.4.2.3 KapTta nnoxmx 6nokos.

KapTta nnoxux 6nokos co3gaetcs B noacnoe Invalid Block Map. Kapta 6rnokoe npeacTaBnsieTcs kak HenpepbIBHbIN
MaccmB OuUT. Xopoluune Oroku npegcraenaoTcs 3HadeHem 0, nnoxve 6rnokm - 1.

Hanpumep, 3HayeHne 02h no HynesomMy agpecy rosoput o Tom, 4to 0,2,3,4,5,6,7 Gnoku sasnsaTcsa xopownmu, 1-bii 6rok
sasnsetca nnoxvM. 3Hadenne 01h no nepBoMy agpecy roBopuUT O TOM, YTO TOSMbKO 8-01 BroK SIBNSETCA MIOXVMM U3 rpynnbl
6nokos 8..15.

2.6.5 MporpaMmmMmupoBaHue B narte nosib3oBaTens

MporpammaTtop reHepupyeT Bce HEOOXOAUMbIE CUrHamMbl, HEOOXOAMMbIE Arlsi TPOrPaMMMPOBaHMS MUKPOCXEM B niaTe
nonb3oBaTens.

[MporpammmpoBaHne MMKpOCXeM B MniaTe Nofib30BaTerns OCYLLECTBSETCS C NMOMOLLbIO CreumanbHbiX aganTepos.
HassaHune agantepa ykasaHo B okHe Device Information. Cxembl Bcex agantepos, a Takke NOgKNioYeHne K HUM nnar
norib3oBaTens, nNpeacTasneHsl B panne adapters.chm nocrasku.

MopkntoyeHre K yCTPOUCTBY NONb3oBaTena:

OCHOBHbIe Tpeb6oBaHus 1. MoakntoyeHne OOMKHO OCYLLIECTBSITLCS B CTPOrOM COOTBETCTBMM CO CXEMOM
COOTBETCTBYlOLLEro agantepa (cm. davn adapters.chm),

2. YCTpOWCTBO Nornb3oBaTens AOMMKHO bbiTb pa3paboTaHo C TakuMm y4eToM, YTobbl He
OKasblBaTb LUYHTMPYHOLLErO BIIUSHUSI HA NOrMYECKUE CUrHanbl NporpaMmmMaropa.

3. YcTpoiicTBO Nonb3oBaTensi AOMKHO NpedycMaTpuBaTh (€CNn 3TO HEOGX0AMMO)
BO3MOXHOCTb MOAA4Y¥ CO CTOPOHbI NMpOorpamMmmMaTopa HanpsikeHWst NPOrpaMMMPOBaHUs,
MPEBbLILLAMLLENO HAMPSHKEHWE MUTAHMSI.

HaﬂprKeHMe MUTaHuSA BoaMoOXxHbI ABa BapuaHTa:

1. Mogaya nuTaHus OT nporpammaropa. B aTom cnyyae HeoGxoguMo MMETL B BMAY, YTO
Harpy3o4Has CnocobHOCTb UCTOYHUKA MUTaHMA NporpaMMaropa orpaHudeHa Tokom 80
MA. ICTOYHMK NTaHKsA nporpammaTopa cnocobeH paboTaTb Ha EMKOCTHYIO Harpyaky,
KOTOpas He AormkHa npeBbiwaTb 50 MKD.

2. MNMogayva nuTaHuns Ha nnaTy nonb3oBaTens OT BHYTPEHHEro NCTOYHMKA. B aTom cnyyae,
nuTaHue OT NporpaMmaropa Ha nnaTty nonb3oBaTersi NogaBaTbCs HE AOMKHO.
Heobxoaumo umeTb B BMAY, YTO FIOMMYECKUE CUrHarbl CO CTOPOHbI NporpaMmmMaTtopa
MMEIOT BbICOKNNA YPOBEHb, COOTBETCTBYIOLLUIA €ro
HanpPsHKEHWIO NMUTaHUs
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BHUMAHUE: kaTeropuyecku sanpeLiaercsa nogasartb NUTaHME Ha nnaty nonb3oBaTtens
OOHOBPEMEHHO OT MporpaMmMaTtopa 1 OT BHYTPEHHErO NCTOYHMKA.

SneKTpueckme Harpy304Hyto CMoCoGHOCTb JTOrMHECKUX CUrHanoB SmA.
XapaKTePUCTUKU CUTHAMOB 141y 304Hy 10 CNOCOBHOCTL HANPShKeHUst UTaHus - 80 MA.
nporpammaropa

Harpy3o4Hyto cnocoBGHOCTb HaMpsbkeHnst nporpaMmmmpoBaHus - 80 MA.

MogknioyeHne yCcTponcTBa Nonb3oBaTens K NporpaMmmaTopy AOMKHO CTPOro
COOTBETCTBOBaTb Tabnuvue CoOeaMHEHW ANs YCTaHOBIEHHOIO TUNa MUKPOCXEMbI U
apanTtepa. Yrobbl NOCMOTPEeThb TAbNMLYy COeAMHEHWIA, HY>KHO aKTUBM3NPOBATb UKOHKY
Adapters Connection List 13 nanku, Kyaa ycTaHOBIEH NporpaMmMarop.

Tabnuua nogkno4veHUs K
MUKpoOCXeMe.

BHUMAHME: TwaTtenbHO NpoBepsinTe NpaBUNbHOCTb NOAKMIOYEHMS NporpaMmmaTopa K nrare nonb3oBaTens.
HeBepHoe noakoyeHne MOXeT NPUBECTU K BbIXO4Y U3 CTPOsi annapaTypbl NporpamMmmaTopa W nnaTbl Norb3oBaTens.

MoapoGHee cMoTpUTE B pasaenax:

OcOoOEHHOCTH ITPOrPaMMHUPOBAHNSI MUKPOKOHTPOJIEPOB PICmicrol 37 ¢bupmbl Microchip,
OcOBEHHOCTH TIPOrPAMMUPOBAHHUSI MUKPOKOHTPOILTEpoB AVR 7] dvpmbl Atmel,
OcoOEHHOCTH TPOrPaMMHUPOBAHUSI MUKPOKOHTpoJuIEpoB MCS-51 23] dupmbl Atmel.

2.6.5.1 MukpokoHTponnepbl PICmicro, ocobeHHoCTU
nporpamMmmumpoBaHus

BonbLNMHCTBO MUKPOKOHTporepoB cemencTaa PICmicro dompmel Microchip nporpammmpyeTtcsa ¢ ncnonb3oBaHem
BbICOKOBOSIbTHOrO pexvmMa nporpammuposaHus HY ISP Mode (High-Voltage in-System Programming Mode). B aTom
pexume Ha BbiBog MCLR koHTponnepa nogaetcs HanpsikeHve 13B. B ycTponcTBe nonb3oBaTenst 4OoMKHA ObiTb
npeaycMoTpeHa BO3MOXHOCTb Modayn 3TOro HanpskeHus. Hanpumep, B 3ToM criyvae He AonyckaeTcs CoeanHeHre
BbiBoga MCLR ¢ nutaHuem koHTponnepa.

ELLe ogHoM 0coBeHHOCTBLIO NporpamMmMMpoBaHnst MUKPOKOHTposiepoB PICmicro siBnsieTca HeobxoaumocTb
MPOrpaMMMpOBaHNS MUKPOCXEM MPY HaNPsPKEHUM MuTaHns 5B n Bepudmkaumen npy MUHMMaNbHO M MakCcMManbHO
OONYCTUMbIX HANPSHXKEHMSX MUTaHMSA MUKpocxembl. B nporpammatope B none 'Programming Options' guanora Program
O0MyCKaeTCsl KoppeKkTMpoBaTh HanpshxeHns sepudmkaumm (Vecp min, Vecp max) nocne nporpaMMMpoBaHust.
HanpsikeHve nuTaHusa npy NporpaMMMpOBaHNM HeNb3s U3MEHSATb; OHO paBHO 5B. 3To 06si3aTenbHO HyXXHO MMETh B
BMAY NPV NPOEKTUPOBaHNM CxeMbl. ECnn yCTPOMCTBO Nonb3oBaTens He JoNyCKaeT nogady HanpsiKeHne nutaHms
paBHoro 5B, To HeobxoaMMO NpeayCMOTPeTb BO3MOXHOCTb MOAKMIOYEHUS] K 3TOMY HaMpPSDKEHUIO TONBKO
nporpamMMmpyemMoro MUKPOKOHTpornepa.

2.6.5.2 MukpokoHTponnepbl AVR, oco6eHHOCTH
nporpamMmmumpoBaHus

Bce mukpokoHTponrepbl cemenctea AVR dmpmbl Atmel nporpammupyeTcs B pexxnme HU3KOBONbTOBOMO
NPOrpamMMMpoBaHmnS (T.€. NPV HaNPSHKEHUN NUTaHWSA). [NpakTuYeckn BCe MUKPOKOHTPOMIEPhl B 3TOM pexume TpedytoT
Hanuuusi TaKTOBOro reHepatopa. Ecnu B yCcTpoicTBe Nonb3oBaTens Takon reHepaTop y>ke NpUCYTCTBYET, TO TaKTOBbIN
curHan, NnocTynatwLWmi ¢ NporpammaTopa, He AOoMmkKeH BblTb COeanHEH C NnaTomn nonb3oBaTtend. B npoTneBHOM cnyyae,
OH J0rmKeH ObITb NOACOeaUHEH K COOTBETCTBYIOLLLEMY BbIBOAY MUKpocxeMbl. B none 'Programming Options' guanora
Program HeoBxogumo ykasaTb 3HaYeHWe TaKTOBOW YacTOTbl. DTO 3Ha4YEHWE UCMONb3yeTCcs B anroputme
nporpaMmmvpoBaHus. MNporpaMmmaTop reHepupyeT TakTOBY0 NOocnegoBaTenbHOCTb YacToTon 3 MIu.
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2.6.5.3 MukpokoHTponnepbl Atmel 8051, ocobeHHOCTU
nporpaMmmMmmpoBaHus
Bce mukpokoHTponnepbl cemenctea 8051 dupmbl Atmel nporpamMmmupyeTcs B pexmnmMe HU3KOBOSbTOBOMO
nporpaMMMpOBaHUs (T.€. NPU HaNpPsKeHUW nNuTaHust). MpakTudeckn BCe MUKPOKOHTPOIIEPh! B 3TOM pexume TpebytoT
Hanuuusi TaKTOBOrO reHepatopa. Ecnu B yCcTpoicTBe NoMnb30BaTENs Takon reHepaTop y>ke NPUCYTCTBYET, TO TAKTOBbIN
curHan, nocTynalLmin ¢ NporpaMMaTopa, He JOMKeH ObiTb COeAMHEH C MnaTtov nonek3osarens. B npotuBHoM cnyyae,
OH [0/MKeH ObITb NOACOEANHEH K COOTBETCTBYIOLLEMY BbIBOAY MUKPOCXEMBI.

2.6.6 PyHKUumMn npouecca lNporpammupoBaHua

B okHe MporpamMmmpoBaHyie (69 MOXKHO BbINOMHUTL Te KOMaHdb! 4SS MPOLEcca NPorpaMMUMPOBAHIS, KOTOPbIE BaM
HeobXooUMbI.

2.6.6.1 TlpoBepuUTb YNCTOTY MUKPOCXEMbI

1. Bbibepute TN MMKPOCXeMbI, C KOTOPbIM Bbl OyaeTe pabotatb, Haxkae kHonky Select Device Ha rmaBHoM
WHCTPYMEHTarnbHOW NaHenu, unu eblbepute komaHay MeHro > KoHdurypaums > BbibpaTb MUKPOCXEMY.

2. BcTaBbTe MUKpocxeMy, BbIGPAHHOIO TUMa, B pa3bemM nporpaMmMaTopa.

3. Haxxmute kHonky Check Ha rmaBHOM NaHenu MHCTPYMEHTOB B OkHE IIporpaMMHpoBaHie (60, B none UHd opmaums o6
onepauuax nosieutca 3anncb KoHtponb... Ok , ecrniv Mukpocxema Ynctas. B npoTvBHOM criyyae B TOM e none
nosiBUTCA NpeaynpexaaroLlasi 3anucb.

2.6.6.2 CtupaHue

1. Hapo y6egutbes, YTO MUKpOCXeMy BOOOLLIE MOXHO CTEpPEeTb 3I1eKTpUYecknM cnocobom. HekoTopblie MUKPOCXEMbI
MOXXHO 3anporpaMMMpPoBaTh TOMbKO €AMHOXKAbI, HEKOTOPbIE MUKPOCXEMbI MOXHO CTEPETb TOMbKO MPY MOMOLLIN
ynbTpodmoneta (UV), a HekoTopble MUKPOCXeMbl COBCEM He TPeByHoT CcTupaHus. B aTnx cnyyasix kHonka Erase -
3abnoknpoBaHa (oKpaLlieHa CepbiM LIBETOM).

2. Ecnn mukpocxemy MOXHO CTEpeTb 3NEKTPUYECKNM CNOCOOOM, HaxkmuUTe KHOMKy Erase Ha OCHOBHOWM naHenu
NHCTpyMeHTOB. NMogoxanTte Ao nossneHus 3anvcu Erasing ... OK B none UHdopmaumsa 06 onepaumsix okHa
IIporpammuposanue (60 Mnv NpeaynpexaatoLLen 3anmucK, crii MUKPOCXeMy He yaaroch O4YUCTUTb.

2.6.6.3 Kak 3anporpammupoBaTb MUKPOCXEMY

[ns Toro 4Tobbl 3anporpaMMMpPoBaTh MUKPOCXEMY HaAO MOCHEeLoBaTENbHO BbINMOMHUTL HECKOMNBKO OnepaLui:
e 3arpy3urs aiin [38], TpeIHA3HAY € HHBIH J1JTs1 3aIHCH B MHKPOCXEMY;
® OTPEJIaKTHPOBAThH [38] (haiin (ecau HEOOXOAUMO);

e CKOHbHIYPUpOBaTH |39 MEKpOCXeMY (€CiH HeOGXOLHMO);

e 3ammicars [39] MOIrOTOBJIEHHYO MH()OPMAIMIO B MUKPOCXEMY U CPaBHUTh 3aIMCaHHYI0 MH(POPMALMIO C UCXOIHBIMU JaHHBIMU.
2.6.6.3.1 Kak 3arpyautb darin, KoTopbii 4OIMKEH ObITb 3anMcaH B MUKPOCXEMY

1. B 'maBHom MeHto BbiBepuTe komaHay Pann >3arpysuTb.

2. 3anuwuTe nMs ncxoaHoro danna, Boibepute hopmat daiina, Gydep| 71 3arpy3ku, nogcnoii n agpeca.

3. MopoxauTe go nosisnenms 3anvicy File loaded B none MHd opmaums 06 onepaumsx okHa [MporpammvposaHue |69
Wnn NpeaynpexaaroLen 3anucu.

2.6.6.3.2 Kak OTtpepaktnpoBatb McxogHyto NHdopmaumto

1. Ecnn Bam HeoOxooMmO M3MEHUTb AaHHbIE MCXOQHOro dhanina, nepen TeM Kak 3anmcarb MHGOOpMaLMIo B MUKPOCXEMY,
crneayet oTKpbITh okHo [amn Bydepaledl. Mpu 3TOM Hy>KHO CHATL driar ToNbKO NPOCMOTP, PeAaKTMpOBaHMe
3anpeLeHo 1nu oTkaTb KHOMKY View Ha naHenu MHCTPYMEHTOB Ans TOro, YTo0bl pa3pellnTb peaakTMpoBaHue.

2. Coenarite HeobxoanMble U3MEHEHUS B OKHE.
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2.6.6.3.3 Kak CkoH(purypmpoBatb MMKPOCXEMY

1. Ecnun Bam Heobxo4nMMo U3MeHWTL napameTpbl, OToBpaxeHHble B OkHe [lapameTpbl M kpocxemb! 1 Anroputva [68)
noaBeauTe nepemMeLLaemMyto CTPOKY CUHETO LiBETa K HY>KHOMY MMEHMW.

2 KnvkHuTe no vMeHm, KoTopoe Bam Hafo n3MeHNUTb. OTKPOETCS OKHO, B KOTOPOM MOXHO BbIGpaTh HyXHbIN NapameTp.
Mocne Toro kak napameTp OyAeT M3MEHEH, OH NMOMEHSIET LIBET HA KPACHBIN.

3. Tawke crieflyeT nocTynarb CoO BCEMI NapameTpamy, KOTOpbIe Haao U3MeHUTb. Bce ycTaHoBkM GyyT MCMONHSATLCS Mpu
MCMOMHEHUN KOMaHA, B OokHe [TporpammmpoBaHus |69,

2.6.6.3.4 Kak 3anucatb nHopmauuio

1. Beibepute 3aknagky Onumn, agpeca, yepenosaHue /62 B okHe MporpammmupoBaHue. B none onuumn nposepbTe BCE
yCTaHOBKW. Jlydlle BCEro A4S HaAEXHOro NporpaMMMpoBaHusl yCcTaHaBmMBaThb onumn KOHTponb YMCToThl Nnepen,
nporpammMmupoBaHuemM U NMpoBepka nocrie NporpaMmmMmnpoBaHust.

2. Bribepute 3aknaaky Mporpammviposarve [60. B none Onepaumm Bbibepute dyHKUMIO MporpaMMmpoBaHve 1 aBaxabl
KIMMKHUTE MO 3TOM CTPOKE, YTOObI HAa4YaTb MPOLLECC NPOrpamMMMpoBaHUA. TO ke caMoe MOXHO npofdenarb, Haxas
kHonky Program Ha MHCTpyMeHTanbHon nuHelke nnu eoidopae B MeHio komaHay MeHio> KomaHabi>
3anporpaMmmMupoBaTb MUKPOCXEMY.

3. lMNocne ycnewHoro nporpammmpoBaHus B nore UHdopmMaumsa o6 onepaumusax nosiBUTCS 3anuncb
MporpammupoBaHue... Ok. B cnyyae owmnbo4HOro nporpaMmmmpoBaHns TOM Xe NosBUTCS MHdopmMauns ob onbke.

4. [anee vgute no cnucky yHKumid B none Onepaumm.

5. Mpu BbINONHEHUM Nocneayrowmnx yHKUUA, Hago foxngaTtbcsa B none MHd opmauma 06 onepaumsax nHgopmanmm co
crnosom Ok [xoox... OK]

6. MNpogomkarTe OO NOMHOro YCMeLwHoro NporpaMM1MpoBansi.
2.6.6.4 Kak CpaBHUTb

1. OBbI4HO NporpammaTop cpasy nocre NPorpaMMMPOBaHMS CpaBHMBAET COLAEPKMMOE MUKPOCXEMbI C COOEPXKUMbIM
ncxogHoro bydepa.

2. ns gononHMTeneHOro cpaBHEHWs criegyeTt HaxaTtb kHoMKy Verify Ha OCHOBHOW naHenu MHCTPYMEHTOB.

3. Mogoxaute go noseneHust 3anucu Verifying ... OK B none NHdopmauusa 06 onepaumsx okHa IIporpaMMHUpoBaHie [60
Wnu NpeaynpexaatoLLen 3anmcK, ecnm cpaBHeHNe He NPOLLO NPaBUbHO.

2.6.6.5 Kak Npouutatb MUKpOCXemMy

1. Onga Toro 4Tobbl NPOYUTATL MUKPOCXEMY, CneadyeT HaxaTb kHonky Read Ha OCHOBHOV NaHeny UHCTPYMEHTOB.

2. Mopoxaunte oo nosienenns 3anvcy Reading... OK B none UH¢ opmaumsa o6 onepaumsx okHa IIporpamMupoBanme [60)
UNu NpeaynpexaaroLLen 3anucu.

2.6.6.6 Kak CoxpaHuTb AaHHble, NPOYUTaHHbIE U3
MUKPOCXEMbI

1. Mpw 4TeHWM [aHHBIX U3 MMKPOCXEMbI, OHM 3anucbiBaloTCs B Oydep.[JaHHble, KOTOpble YMTaOTCS U3 MUKPOCXEMBI,
nometLaioTca B Bydep. Ha naHenu MHCTPYMEHTOB MOXXHO HaXKaTb KHOMKY Save Ons coxpaHeHus AaHHbIX U3 Bydepa.

2. B oTkpbiBLLEMCS Ananore MOXHO ONpPeaenvTb UM U NyTb charina Ans 3anncu, Takke MOXHO BblbpaTb dopmat
dhavina, 6ydpep 1 noacnon, 0Tkyaa coxpaHaTb dan. 34ecb MOXHO ONpeaenuTb HavyanbHbIA 1 KOHEYHbIV aapec
darina, KOToOpbI HaAO COXPaHUTD.

2.6.6.7 Kak NpoaybnupoBaTb MUKpoOCxemy

1. YCTaHOBUTb UCXOOHYIO MUKPOCXEMY, KOTOpYLO TpebyeTcs CKonMpoBaThb B pa3beM nporpaMmmaropa.
2. HaxaTb kHonky Read Ha maHenu MHCTPYMEHTOB.

3. MopoxanTe o nosiernenHus 3anvicu Reading... OK B none UHd opmaums 06 onepaumsax okHa [IporpaMmMupoBarve
60]. Y6eauTech, 4TO COAEPKMMOE CHUTAHHON MUKPOCXEMbI HAXOAMTCA B TekyLem bydepe.

4. 3aMeHUTe B pasbemMe CUUTLIBAEMY0 MUKPOCXEMY Ha YMCTYIo, Kyaa TpebyeTtcs s3anucaTb uHdopmauuio. Cneayet
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NMPOBEPUTb YNUCTOTY MUKPOCXEMbI.

5. Bepnutech k pasgeny Kak Penaktuposars MHbOpMAImro IS 3aIHCH B mukpocxemyl 38 nanee AencTBynTe Nno
anropuTMy 3anmcu B MUKPOCXEMY.

© 2009 ®umoH, http://www.phyton.ru



11

3 [pacdmuyeckun UHTepchenc NMonb3oBarTens

3.1 MeHio

3.11 O630p

MeHi0

MmaBHoe meHto ChipProgUSB BkntovaeT B cebsi cneqyoLlme NoagmeHHo:
e Menio ®ann 42

e MeHio Mpocmotp|43)

e Menio MpoekT/43]

e Menio Kondurypaums [45)

e Menio KomaHgpb!/56)
e Menio CueHapum [57]
e MeHio OkHal59

e Menio Cnpaska59]

Urobbl OTKPbITE MEHI0, MCNOMb3yNTE Mbllb UKW KOMOMHaLUMO knaBuw Alt+6ykea, roe «bykBa»—aTO NOQYEPKHYTas
OyKBa B Ha3BaHWW MyHKTa UMM KOMaHabl MEHIO.
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3.1.2 MeHio Pann

KomaHabl MmeHio ®ann BLINOMHAT AeicTBuA ¢ dharnamm pa3pabaTtbiBaemoro npoekta. Ecnu ans HekoTopon
KOMaHAbl ECTb KHOMKa Ha MaHerNM MHCTPYMEHTOB, €€ n3o0parkeHne NokasaHo B NepBom ctonbue. Ecnn komaHay
MEHIO MOXHO BbIMOMHUTE KOMOUHALMEN KNaBuLL, 3Ta KOMOMHALMSA MOoKa3aHa B MEHIO CMpaBa OT KOMaHAbI.

KHonka KomaHga OnucaHue

F 3arpy3uThb ... OTkpbiBaeT avanor 3arpysutb davin|72)

I Meperpy3uTtb Mepesarpy>xaeT NOCNEeOHIO U3 paHee 3arpy>KeHHbIX MPOrpamm.

] 3anucarb... OrkpbiBaeT avanor CoxpaHutb dhann us Gydepal73.
KoHdcburypaumoHHbie OtkpbiBaeT cyb—MmeHo ans genctesui ¢ annamm KoHd urypaumm/42.
¢ annbl

| Bbixon BakpbiBaeT ceaHc paboTbl ChipProgUSB . Takke, MOXHO MCMOMb30BaThb

Apyrve cTaHgapTHble CNocobbl 3aBepLUeHNs paboThbl MPUNOXKEHNS
Windows (kombuHaumu knasmw Alt+F4 nnn Alt+X).

3.1.2.1 KoHdurypauumoHHble ¢hannbl

[Mpv 3aBepLueHnn ceaHca paboTbl, ChipProgUSB aBTOMaTuyeckn coxpaHsieT napamMeTpbl CBOEN KOHUrypauum B
Heckonbkux dannax. B Hayane HOBOro ceaHca, OH OTKPLIBAET 3TW paHee CoxpaHéHHble dannbl. Takke, B nobon
MOMEHT BpemMeHn Mobon n3 aTux hanmnoB MOXXHO COXPaHUTb UK 3arpy3nTb HE3ABMCUMO ApYr OT ApYra, Yepe3 MEHI0
®aiin|[+2), komaHgoit KoHdurypaumoHHbie daiinbl. MoXHO MMETb HECKOSNbKO HaBopoB dhalinoB KOHMrypaLmm, Ans
pa3HbIX 3a4a4 OTNagku, U NOATPYKaTb X «HA XO4Y».

o ®darin koHurypaumm akpaHa (Desktop ) cooepXuT 3Ha4eHUs1 NapameTpPoB OTOOPAKEHMS HA SKPaHe, PacronoXeHve,
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pa3mMepbl, LBeTa 1 WpMdTbl BCEX CNeunanmn3mpoBaHHbiX OKOH. Paclinperne atoro danna -(.dsk).

o ®anin onuuin (Option) cogepXnT AaHHbIE O TUNE MUKPOCXeMbI, hopMaTax MCnornb3yemMbix hanmnos U T.4.
Pacwwpenune atoro danna -(.opt).

e darin Ceccum coaepXuT JaHHble O CeaHCe M yKa3blBaeT, Kakoun dhan KoHMrypaumum akpaHa u hann onuui
cregyeT 3arpy3uTb B Ha4arne crieqyoLlero ceaHca paboThl (ecnu He ucnonb3yetcsa dann npoekra). AToT dann
MOXET ObITb 3arpy>keH UM COXpaHeH Npv NOMOLLM KOMaHA 3arpy3nTb ceccuto 11 CoxpaHUTb ceccuo 13
cybmeHto komaHabl KoHd urypaumoHHsble dannbl. PacliunpeHve atoro danna -(.ses).

o ®daiin Uctopusa copepkuT Bce 3HaYeHUs], KOTopble Bbl BBOAMMM B TEKCTOBbIX MOMSAX BCEX ANANOroB NporpamMmsbi.
OTOT Gharn HeBNAUMBIN ANSA NOfb30BaTeNs, HO 3HAYEHUs!, KOTOpble paHee Bbinn CoXpaHeHbl, MOXXHO AOCTaTb.
Pacwwperune atoro ganna - (.hst).

3.1.3 MeHto MpocmoTp

Merio MpocmoTtp obecneunBaeT gocTyn k okHam ChipProgUSB' a:

KHonka KomaHpa OnucaHue

MporpammupoBaHue OtkpblBaeTcsi okHo MporpammupoBatue (601

MapameTpbl 1 anroputMmbl OTkpbiBaeTcs okHO MapameTpbl Mukpocxembl u ANroputMbli [68)

—
=
=
—

MUKPOCXEMbI
] Oamn 6ydrepa OtkpbiBaeTcs okHo Jamn 6ydepal6s.
@ UHd opmaumsa o OtkpbiBaeTcst  okHo MHd opMaumsa o Mukpocxeme| 74l
MUKpocxeme
KoHconb coobuieHun OtkpbiBaeTcst okHo KoHconb coo6uenui |75,

JlokanbHble MeHIo

B Kaxgom okHe ecTb COBCTBEHHOE NoKarnbHOe (KOHTEKCTHOE) MeH0. UTOoObl OTKPbITL TAKoe MEHI0, Haf0o HaXaTb
NpaByl KHOMKY MbILLW B Npegenax okHa unv Haxatb kombuHaumo Ctrl+Enter nnun Ctrl+F10.
[ns HEKOTOPbIX KOMaHA NOKarbHOTO MEHIO (HO HE ANS K&XKO0W), eCTb KHOMKa Ha NaHeNM MHCTPYMEHTOB 3TOMO OKHA.

3.1.4 MeHto lMpoekT

3TO MEHI0 COAePXUT KoMaHabl A paboThl ¢ MpoekTamu.

KHonka KomaHpa OnucaHune
e Co3paTb HOBbIV OrtkpbiBaeT Avanor Hactpoiiku npoekTal44.
@ OTKpbITb OtkpbiBaeT Avanor OTKpbITL NPoeKT/ 44 ansa 3arpysku daiina npoekTa.
@ 3akpbITb CoxpaHsieT 1 3aKkpblBaeT OTKPbITbIA MPOEKT.
CoxpaHuTb CoxpaHsieT oTKpbITbI NpoekT. Korga Bl 3akpbiBaeTe NpoekT, co3gaére
HOBBbIM NPOEKT UMK MPOCTO BbIXOAMTE, OTKPbITHIA NPOEKT COXPaHSeTCs
ABTOMaTUYECKM .
CkonupoBaTb Kak OrtkpbiBaeT guanor CoxpaHutb npoekT. [ybnupoBaTb NPOEKTbl NOME3HO,
Korga Hago caenartb KONuK Unv gns Apyrux Lenen.
Penosutopun OTkpbiBaeT avarior Penosutopui npoekTos |44
Hacrpoiikn OrtkpbiBaeT Avanor Hactpoiku npoekTal+4 ans nepecmorpa vunm

M3MEHEHNA NapaMeTpOoB NPoeKTa.
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3.1.41

Ownanor Hactpouku lMNpoekTa

OTOT gmanor nomoraet HaCTpPOUTb onuunn NpoekTa, C KOTOpbiM HAAO0 pa6OTaTb.

OnemMeHTbI gnanora

Umsa danna npoekTta

OnucaHue npoekTa
(Heobs13aTenbLHO)

KoHd urypaums akpaHa

daiinbl faHHbIX ANA 3arpy3ku B
oydepa

Ho6aButb dann

Y6patb chann

HacTtpoiiku channa

BbINOnHATL cueHapui Ao
3arpysku:

BbInonHATbL cueHapun nocne
3arpysku:

OnucaHune

Mone, B KOoTOpPOE Hago BBecTU Mimst dPanna MpoekT. Mpy HeobxogumocTn criegyeT
BOCIMONb30BATLCH KHOMKOW OIS BbI30Ba CNMcKa MCTOPUM Habopa 1nmn KHOMKOW
O630p.

KommeHTapuii K JaHHOMY MPOEKTY.
[lBe KHOMKM No3BonstoLLMe BbIbpaTh UM OAMH 3KpaH AN KaXAoro NpoekTa, unm
OOMH 3KpaH ANs BCeX NPOEKTOB.

OauH unu Heckorbko dhaiinoB, NpegHa3HayYeHHbIX AN 3arpy3ku B Gydep.

OrtkpbiBaeT avanor 3arpy3uTb dann [72),

Y6patb dann n3 nons Pannbl 4aHHbIX.

OrtkpbiBaeT gvanor 3arpy3uTb dann [72),

B none Hago BHeCTV UMsA haina cLeHapysi, KOTOPbIN CrieayeT BbINOMHUTL A0
3arpy3Ku.

B none Hago BHeCTW nMs harina cueHapuvs, KOTopbI criegyeT BbINONHUTL nocne
3arpysku.

3.1.4.2 [Ouanor OTKpbITb NPOEKT

OTOT Amanor NoMoraeT BbIOpaTb NPOEKT, KOTOPbIN Ha4o OTKPbITb (3arpy3nTb).

AnemeHT gmnanora

Umsa cdanna npoekrta

WUcTopua BbiGopa NpoeKkToB

Y6partb n3 cnmucka

OnucaHue

3aecb Hago onpedenvTb MMs dharina npoekTa.

Cnmcok paHee OTKPbITbIX MPOEKTOB. [BonHOM LWen4yoK Ha CTPOKe B CMnuUCkKke
OTKpbIBaeT COOTBGTCTBleLIJMVI NPOEKT.

Yaanset BblGpaHHbIN NPOeKT 13 cnvcka McTopus BbiGopa NPOEKTOB.

3.1.4.3 [Ouanor Peno3utopuin npoeKkToB

PenosunTtopuii npoekTtoB—aT0o Hebonbluas 6a3a gaHHbIX, XpaHsaLWas cCebifku Ha dhannbl NnpoekToB. C ee NOMOLLbHO
MOXXHO pacCOopTMPOBAaThL U CrpynnMpoBaTh MNPOEKTLI MO CBOEMY YCMOTPEHUIO, ANst yO0OHOro oTobpaxkeHus n goctyna.
Mporpamma ChipProgUSB oTobpaxaeT peno3mTtopuin NpOeKToB B ApeBO0OpasHOM BMAE, aHarnormyHoM dainoBom

cucteme Windows Explorer.

OeicTBUA C peno3uTopMeM HUKaK He OTpaXaloTcsi Ha caMux painnax npoekToB. Penosutopuii paboTaeT Tonbko
CO CCbifIkaMu Ha painbl NPOEKTOB.

B nesom okHe avanora Peno3nTopuii NpoeKkToB nokasaHbl BCe NPOeKTbl peno3utopus B Buae Aepesa. KOHTponbHble
KHOMKM Ha NpaBoi CTOPOHE Auarnora paboTaroT C NPOEeKTOM U BETKOW NMPOeKTa, KOTopble BbiAerneHbl Ha AepeBe.

AnemeHT gmanora

[o6aBuTb HOBYIO BETKY
[o6aBuTb NPOEKT B BETKY

[Jo6aBuUTb TeKyLUUI NPOEKT B
BETKY

OnucaHune

OtkpbiBaeT gvanor lo6aBuTb BeTKY 4151 YKa3aHUsi UMEHN HOBOW BETKM. [o
HaxaTuio kHomnkn OK npupalumBaeT HOBYO BETKY K BbIOpaHHOM BETKE.

OrtkpbiBaeT avanor OTKpbITb NPOEKT 4118 Bbibopa AobaBnsemoro npoekra. o
HaXkaTuto KHOMKM OTKpbITb 406aBnseT BbIOpaHHbIA NPOEKT K BbiAENEHHOW BETKE.

[loGaBnsAeT NpoeKT, OTKPbITLIN B HACTOSALLIMIA MOMEHT, K BbIOpaHHOM BETKE
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Y6 paTb NpoeKkT/BeTKy

Pe,anTVIpOBaTb UMA BETKU

MepemecTuTb BBEPX

MepemecTUTb BHU3

CoxpaHuTb penosnTopumn
0O630p ANpeKTOpUMn NPoeKTa
OTKpbITb NPOEKT

3akpbITb

MaHenb «CBoMCTBa NpoeKTa»

YnanseT us penosutopysi BbiAeneHHbIN NPoeKT v BeTky. [Mpu yaaneHum BeTku
6yayT yaaneHbl Bce pacTyLLMe OT HeEe BETKU U PacrnonoXeHHbIe Ha Hel NPOEKThI.

Mpw yoaneHnm npoekTa U3 penosutopusi nporpaMmMa yaansieT TofbKo CCbISIKy Ha
3TOT MPOEKT B PENO3UTOPUM, HO He yaanseT NPoeKT C AUCKa.

OTKprBaeT owanor PepaktupoBatb UMS 4714 BbI4ENEHHOM BETKW.

MepeMelLaeT BblAENEHHbI NPOEKT UM BETKY BBEPX MO AEePeEBY B Npedenax aToro
Xe YPOBHS nepapxuu. BeTka nepemeLlaeTcsi BMECTE CO BCEMM PAcTyLLUMM OT Hee
BETKaMU U BCEMU CBOUMW NPOEKTAMM.

MepemelLaeT BblaerneHHbIN NPOEKT Uiu BETKY BHWU3 MO AepeBy B Npeaenax 3Toro
Ke YPOBHs nepapxun. BeTka nepemelLiaeTcs BMECTE CO BCEMM PacTYLLMMM OT Hee
BETKaMM U BCEMWN CBOUMU MPOEKTaMMU.

3anucbiBaeT peno3utopun B chawin Ha AnCKe.
OtkpbiBaeT MS Windows Explorer ¢ oTKpbITOM Nankon BblgeNEeHHOro NpoekTa
3anucbiBaeT peno3nTopuin B hann Ha OUCKE U OTKPbIBAET BblAENEHHbIN NMPOEKT.

3akpbiBaeT guanor. Ecnu peno3utopui 6bin M3MEHEH, TO NpeasiaraeT COXPaHUTb
ero.

[ns npoekTa, BbIOpaHHOrO Ha AepeBe, 3Ta NaHelNb 0TOOpaXkaeT HEKOTOPbLIE ero CBONCTBA, 3anucaHHble B dhaine

npoexTa.

AnemeHT gmanora

dann npoekTa
Mukpocxema

OnucaHue

CoxpaHeH nonb3oBartenem

[ata coxpaHeHus

OnucaHune

Umsa dpaiina npoekTa, ¢ nyTem.

MukpocxeMmbl, BbiOpaHHas Ans NpoekTa

OnucaHve npoekTa

MmMsa nonb3oBaTens, KOTOPbLINA BbINOMHMI NOCIeQHEEe COXPaHEHNE NpoeKTa.

[lata v Bpems coxpaHeHusi dhaina npoekTa.

3.1.5 MeHio KoHdurypaums

OTO MeHI0 JaeT JocTyn KO BceM guanoram koHdumrypauum ChipProgUSB' a.

KHonka KomaHpa

OnucaHue

. Bbi6paTbh MuKpocxeMy...  OTkpbiBaeT avanor Bei6op Mukpocxembl/ 44,

UcTopusa BbIOOpa

MUKpOCXeM
J Bydepa

Cepunanusaum,

Cnu1cok yCTpocTB npeabiayLero Buibopa

OtkpbiBaeT avanor Bydepbi|46]

OTKprBaeT Ananor Cepuanusauusi, KOHTPONbLHaA CyMMa, )KypHanFﬂ

KOHTpPOJIbHaA CcyMmmMa,

XKypHan

Onuun...

Onuuu aKpaHa...

Onuuu pegakTopa..

OtkpbiBaeT Avanor Onumm |50

OtkpbiBaeT avanor Onumm AkpaHalsd, B KOTOPOM NATHL 3aKNaAoK: 3aknaaka
WpundTei (59, 3aknanka Lisetalst, saknagka HasHaueHume knaeuw [52)
3aknaaka JIuHelika ynpaenenus 52 u 3aknaaka Mpouwe [52.

OrtkpbiBaeT avanor Onuumu pegakTopa, B KOTOPOM ABE 3aKagkv: 3aknagka
Onuum pegakTopa 53 n 3aknagka HazHayeHue knaBwi 54,
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3.1.5.1

AnemMeHTbI guanora

lNMoka3sbiBaTb B CNUCKe TUNbI:

Mukpocxembl

Macka noucka:

Kopnyca/ApanTtepbl

3.1.5.2 [Owanor bydepbl

AnemMeHTbI guanora

Cnucok 6ycepoB:
DobaBuTtb
Ypanute

PepaktupoBartb

Oamn

BbliaeneHne namaTtn

Ceon-cannsl

Ucnonb3oBaTtb ceTeBble AUCKU

OcTaBUTb Ha KaXXOOM OUCKe He
MeHee

Onanor Bbi6op Mukpocxembl

Onucanve

B aTOM none MoxHO BbIOpaThb rpynmbl MUKPOCXEM, KOTOpbIe Oy4yT NokasbiBaTbCs B
cnucke noaaepxmeaembix Mukpocxem. K atum rpynnam otHocatcss EPROM, EEPROM,
FLASH; PLD, PAL, EPLD; mukpokoHTponnepsl; |ISP-nporpammmnpoBaHmne
(NporpammmpoBaHue B YCTPOMCTBE Nofb3oBaTens).

B aTOM none nokasbiBaeTcs CAMCOK MUKPOCXeM B COOTBETCTBUUN C MacKoW noucka u
onunAaMn cnncka.

B aTOM nomne ykasbiBaeTCH Macka nomcka MMKpocxem. B aTom none MoxHo
MCMonb30BaTb CUMBOI *, KOTOPbI CUMBONM3UPYET N0ObIe CUMBOIbI B JTFOOOM
konunyectBe. Hanpumvep, macka 'PIC18*64' no3BonnUT HanTN MUKPOCXEMbI,
HaumnHatowmecs ¢ PIC18 u 3akaHuymBaloLmecs cumBonamm 64.

B aTom none ykasbiBalTCs NogAepxvBaeMble KOprnyca MUKPOCXEMbI U
COOTBETCTBYIOLLME UM aganTepsbl.

Onucanve

Cospgatb HoBbI Bydhep namsatu. OTkpbiBaeT guanor KoHdwurypaums 6ydhepal 48

Ypanutb 6ydpep namsaTtu

PenaktnpoBatb onuum Oydepa namsatu. OtkpbiBaeT guanor KoHdwmrypaumsa 6Gydepa
m

MepeliTn B OKHO Jamra COOTBETCTBYOLEro bydepa namMsatu

B aTOM none ykasbiBaeTcs pa3mMep onepaTMBHON MamMsiTU KOMMNbLIOTEPa, KOTOPOK
Bblgensercsa Ans ucnonb3osaHus Oydepa namatu.

370 BpemeHHbIN dhann Ans pasmeLleHns Ha aucke obpasa bydepa namatun. B aTom
nore Aonyckaetcs BblOpaTb pasMeLLeHne aTux hainioB aBTOMaTUHECKN Uv BbIOpaThb
NX pa3meLLieHNE BPYYHYIO.

Onumsa no3sonsieT UCNOMNb30BaTb CETEBbIE ANCKM KOMMbIOTEPA AN pasMeLleHns
cBon-annos.

MuHMManbHOe ANCKOBOE NPOCTPAHCTBO, KOTOPOE HE 3aHMMAaeTCsl CBOM-dannamm.

3.1.5.2.1 Ouanor KoHdurypauusa 6ydepa

Ounanor KoHdurypaums 6ycepa nossonser ckoHdurypuposaTb 6ydepbl n nogcnon B yaobHor and sac dopme.

[vanor cogepXxvuTt cogepxut 3aknagki. B nepson 3aknagke Bcerga npucyTCTBYET OCHOBHOW NOACAON (46, Ecriv B
YCTaHOBJIEHHOM TUME MMKPOCXEMbI MMEKOTCS MPOrpaMMMpyemble JOMOSNTHUTENbHbIE apeCcHbIe MPOCTPaHCTBRA,
peanu3oBaHHbIE B BMAE AONONHMTENbHbLIX NoAcnoes (47 6ydepa, To B Amanore KOHUrypaLmm nosBAsioTcs

OOornonHUTernbHbIe 3aKinaaku ang KOHCbI/IprVIpOBaHVIFI 3TUX NoAcCIoeB.

3.1.5.2.1.1 OcHoBHoOM nogcnon

B aTon 3aknagke MOXHO CKOHMIy pypoBaTh ONuumM OCHOBHOMO noAcnos bydepa.

AnemeHTbLI Ananora

Nmsa 6ydepa
Pa3amep noacnos 'Code’

3anonHaTbL noacnomn 'Code’
3HayeHueMm:

OnucaHue
Mone, B KOoTOPOE Hano BeecTM Umsa Bydepa.
Pa3smep noacnos MoXHO BbIOpaTh M3 Crincka.

[Be onuum, KOTopble NO3BONAKT 3AMONHATL NOACIION 3HAYEHNAMM: Nepen, 3arpy3Kon
danna w/vnu nocne BbIGOPa MUKPOCXEMBI.
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3HauyeHue 3anonHeHus:

U3 OBYX KHOMOK Hao Bbl6paTb oaHYy nunbo 3anonHATb npeponpeneneHHbiM
3Ha4YeHneMm no ymon4yaHuto, nnbo HanmcaTtb TO 3HaYEeHKE, KOTOpOe BaM Heobxoanmo.

YMeHbluaTb pa3mep 6ydepa npu 3Ta onums No3BonseT yMeHbLuaTb pa3mep bydepa 4o pasmepa MUKPOCXEMBI.

BbIGOpPEe MUKPOCXEMbI

3.1.5.2.1.2 [ononHuTenbHbIN nogcnomn

B aTo 3aknagke MoOXXHO CKOHAMIy pypoBaTh 3anosfiHeHWe OOMNONTHUTENbLHOro nogcnos Oydepa 3Ha4YeHnsiMn.

AnemMeHTbI guanora

3anonHaTb 'O6nactb
mpeHTud MkaTopa' 3HaYeHneMm:

3HauyeHUA 3anonHeHus:

Onucanve

[1Be onuum, KOTOpble ONPEAENSIOT BPEMS 3arpy3Kku NOACNOS 3HAYEHMAMA - 3TO
3anoNHATL NOACIION Nepeq, 3arpy3Kon danna unmn 3anonHsaTb NOACIIoN nocne Bbldopa
MMKPOCXEMBI.

W3 aByx KHOMOK Ha#o BbIGpaTh OHY NGO 3aMONHATL NPefonpeaerneHHbIM
3Ha4YeHVeM Nno yMonyaHuo, Nmbo HanucaTb TO 3Ha4YeHue, KOTopoe BaM HEOOXOAUMO.

3.1.5.3 [Owanor cepuanusauus,KOHTPOJNIbHasA CyMMa,

XypHan
Avanor cogepXuT 3aKknaku:

CepuiiHbIn Homep [47),

KoHTporbHasi cymma, [48)

CTpoka curHaTypbi/48)

daiin xypHanal48)

3.1.5.3.1 CepuiHbln HOMeEpP

[nanor no3sonsieT aBTOMaTU4ECKN UBMEHSTb CEPUINMHBIA HOMEP MMKPOCXEM.

AnemeHTbI guanora

OnucaHune

3anucatb cepumrHbIN HOMep no Ecnu BbibpaTb 3Ty ONUMI0, TO MOXHO aBTOMATUYECKN M3MEHATH CEPUMHBIA HOMEP

anpecy:
B noacnoe:
TeKywmit cepunHbIN HOMep:

Pa3mep cepuitHoro Homepa B
6anTax:

Mopspok 6ant

dopmat oTo6 paxkeHus
CepunHOro Homepa

YBenuumBaTb 3Ha4YeHue
CepUNHOro Homepa Ha:

BbIinonHATb cueHapun ans

MUKpOCXeM. B OTKpbIBLUMXCS OBYX MOMSAX HYXXKHO yKasaTb agpec, no Kotopomy byaet
3anncbiBaTbCS CEPUNHLIN HOMEp, a Takke nogcnon bydepa.

B 9TOM ke none Hy>HO yKka3aTb Tekyllee 3Ha4yeHne CEPUMHOro Homepa.

B aTOM ke none Hy>Ho ykasaTb pasmep B GanTax cepuinHoro Homepa.

[1B€e KHOMKM, NpY NOMOLLM KOTOPbLIX MOXHO BbliOpaTh Nopsiaok 6anT cepuiHoro Homepa.
JIn6o cHavana nucatb mnagwwui 6ant(LSB), nnbo cHavana nucaTtb cTapLiuni 6ant
(MSB).

[lBe KHOMKM, NpU NMOMOLLM KOTOPbIX MOXHO BbiGpaTh hopmaT 0TOBpaXKeHst CepUMHOro
HoMepa: NUBo AEeCATUYHBIA, NGO LEeCTHaALIaTePUIHbIN.

OpHa 13 gBYX KHOMOK, KOTopasi MO3BOMNSAET onpedenuTbCnocob N3MeHeHNst CEPUMHOIro
Homepa . B aTom criydae, MOXHO U3MEHSITb CEPUMHBIA HOMEP HA MOCTOSIHHOE
3HaYeHne, KOTOpoe HYXHO yKasaTb B crneuunansHOM none.

OpHa 13 OByX KHOMOK, KOTOpasi NO3BONAET onpeaenuTbCnocod N3MeHeHNst CEPUNHOro

U3MeHeHusA cepm7||-|oro HOMepa: HoMepa . B aTtom cny4yae, MOXHO USMEHATb CepMVIHbIIZ HOMEpP UCNOoJb3yA CKpUnTt

dhavin, msi KOTOPOro HeobXoaMMO ykasaTb.
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3.1.5.3.2 KoHTpornbHaga cymma

[wnanor no3sBonsieT aBToMaTU4ECKN BbIMUCTIATD KOHTPOJbHYO CyMMY.

AnemMeHTbl guanora

3anucatb KC no agpecy:
B nopcrnoe:

[OunanasoH agpecoB Ans
BbluncrneHus KC:
HavanbHbIi:

KoHeuHbIN:

Bbluucnate KC no anroputmy:

BbInonHATL cueHapun gns
BblyucneHma KC:

Pa3mep pesynbtara KC

Onepauus Hag pe3ynbTaTom
CYMMMUpPOBaHUSA

OnucaHwne

Ecnn Bbl6paTb 3Ty onuuo, TO MOXXHO aBTOMaTU4YECKN BbIHUCIIATE KOHTPOJ1bHYO
cymmy. B OTKpbIBLUMXCS ABYX NOMSIX HY>XKHO yKa3aTb agpec, no kotopomy Oyaet
3anucbiBaTbCs KOHTPONbHasA CyMMa, a Takke nogcnou 6ydepa.

B aTux ABYX NOMsIX HY)XXHO YKasaTb HavarnbHbIN U KOHEYHBIN afpeca noacyeTa
KOHTPOSbHOW CYyMMbI.

OnHa 13 ABYyX KHOMOK. B aToM cnyyae MoxHO BblbpaTb anroputm nogc4yera
KOHTPOIbHOW CYMMbI U3 CriCKa.

OpnHa 13 aByX KHOMOK. B aToM criydae MOXHO Mcnonb3osaTth A58 nogcyeTta
KOHTPOBLHOW CYMMbI CKPUMT dpanr.

Tpw KHOMKKM, NPY NOMOLLM KOTOPbLIX MOXHO BbIOpaTh pa3mep pesynbTaTa
KOHTPOSbHOW CYyMMbI.

TpW KHOMKM, MPU NOMOLLIN KOTOPbIX MOXHO BbIGPaTh OA4HY 13 TPEX onepawuii, KOTopYo
HY’>XHO NMPOM3BECTM Haf Pe3ysibTaToOM CyMMUPOBaHUSI.

Pasmep cymMupyembix gaHHbIX Tpy KHOMKM, NPy MOMOLLM KOTOPbIX MOXHO BbIGpaTb pa3Mep CyMMUPYEMbIX OaHHbIX.

Mopsgok 6anT

3.1.5.3.3 CTtpoka curHaTtypsl

[lBe KHOMKM, Npy MNOMOLLIM KOTOPbIX MOXHO BbiBpaTh NOpAAoK 6anT KOHTPOIbHOWM
cyMmbl. JInbo cHavana nucatb Mnagwun 6anTt(LSB), nnbo cHavana nucatb cTapLuuni
6anT(MSB).

[wvanor no3sonsieT aBToMaTMYECKN co3aBaTb CTPOKY CUrHaTypbl NONb3oBaTeNs 1M 3annchbiBatb €€ B nro6y+o obnacTb

MUKPOCXEMB.

AnemMeHTbl guanora

3anucartb curHatypy no
appecy:

B noAacnoe:

Makc.pazmep CTpPoKu
CUrHaTypbl:

Mcnonb3oBarb WaGMoH CTPOKMH
CUrHaTtypbl:

BbInonHATL cu.el-lapuﬁ ans
CO34aHUA CTPOKU CUTHaTYpbI:

CneuudmkaTopbl WwabnoHa
CTPOKM CUTHaTypbl:

3.1.5.3.4 ®ann xypHana

OnucaHwne

Ecnn BbIOpaTth 3Ty onuuio, TO MOXXHO aBTOMAaTUYECKN CO34aBaTh CTPOKY CUIHaTYpPbI
nonb3oBaTens. B OTKPbIBLUMXCA ABYX NOMAX HY>XHO ykasaTb agpec, Mo KOTOPOMY
OyaeT 3anucbIBaTbCA CUrHaTypa, a Takke nogcnown oydepa.

B aToM none onpegensieTcst MakcMaribHbI pasMmep CTPOKU CUrHaTYpbl.

OpnHa 13 OByX KHOMOK. B 3ToM crny4ae npy co3gaHum CTPOKU CUrHaTYpbl MOXHO
BOCMOSb30BaTbCS LLAabnoHamu

OpHa 13 gByx KHOMoK. B aTom cnyyae npu co3gaHum CTPOKM CUrHaTypbl Hago
BbIMOSTHUTb CLIEHAPUIA.

Cnucok LwabnoHoB NomeLLeH B none Hwxke Hagnucu. B Hero BxogaT wabnoHbl aathl,
BPEMEHW, CEPUINHOTO HOMEPA MUKPOCXEMbI 1 KOHTPOSTBHOW CYMMBbI.

[vanor no3BonsieT BECTH XypHarn NporpamMmmpyemMbIX MAKPDOCXEM.

AnemeHTbI Agnanora

Onucanve
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Bknrountb dhann xypHana

OTaenbHbIM (hann KypHana ans

KaXaoro tmna MUKpocxemMbl

Nmsa canna (reHepupyetca
aBTOMAaTU4€eCKM)

Manka gnsa g anno. xypHana:

O6wmn pann xxypHana ans Bcex

TUNOB MUKPOCXeM

Uma danna xypHana

Copaepxumoe anna xxXypHana

FaHr-pexxum: Homep COKeTKMU

Dara/Bpems

Ycnu BbibpaHa 3Ta onuysi, TO paspeLLeHo BECTYKYPHAM NporpaMMmnpy eMbix
MUKPOCXEM

OpgHa 13 gByx KHOMOK. Ecnu BeiGpaHa MMEHHO 3Ta KHorMKa, TO OyAeT BECTUCH
OTAENbHbIN XypHan Ans KaXagoro Tuna MUKPOCXEMbI.

[Be KHOMKKW, KOTOpble onpedenstoT NMbo B UMeHK dhaiina nucaTb Npou3BoauTens u
TUM MUKPOCXEMbI; MMBO B UMEHM paiina nmcaTb TOMbKO TUM MUKPOCXEMBI.

None B KOTOPOM Hafo 3anucarb NyTb K nanke Ansa dgannos xxypHana. MoxHo
BOCM/b30BaTbCs kKHoMKkor O630p.

OpnHa u3 gByx kHomnok. Ecnn BbiGpaHa MMeHHO 3Ta kHonka, To ByaeT BeCTUCh
06LLWIA Xy pHan Ansi BCEX TUMOB MMKPOCXEM.

lNorne B KOTOPOM Hafo 3anucartb NyTb K danny xxypHana. MoxHo BOCMb30BaTbCA
KHorkon O630p.

Habop onuwui, koTopble onpeaensioT cogepxumoe dharina »xypHana.

Ecnu BbiGpaHa aTa onuus, To B ypHan ByaeT nomelleHa UHgopMaLmsi o ToM, B
KaKoW COKETKE MPOM3BOANIIOCH MPOrpamMMMpoBaHMeE.

Ecnv BbibGpaHa aTa onuus, To B XypHan GyJeT noMelleHa aata u Bpems
nporpamMmmMMpoBaHUs MUKPOCXEMbI;

Co6bITusi(cMeHa TMna m/c, MMeHa Ecnu BbiGpaHa aTa onums, To B XypHan 6yayT noMeLleHbl coBbITUA: CMeHy Tuna

c¢annos u T.n.)

Onepaumsa ¢ MUKpOCXemomn
HeTtanu onepauuii ¢
MUKPOCXEMOW

Pe3ynbTat onepauuu

Homep mukpocxembl/Tnoxmx

MMKPOCXEM/XOPOLUMX MUKPOCXEeM

CepuitHbI HOMep

CTtpoKa curHatypbl
KoHTponbHas cymma
NUma 6ycdepa

Apnpeca nporpammupoBaHuA

Onuuun nporpaMMm1poBaHus

®dopmar chpanna xKypHana

Pexxum nepesanucu cpamna
XXypHana

Mpeaynpexaartb, ecnu pasmep
¢panna npeBbiwaeTt

HemeaneHHas 3anucb XypHana
Ha auck 6e3 6yd epuszauumn

MUKPOCXEMbI, UMS ¢pairos v T.M.

Ecnn BbiGpaHa aTa onuus, To B XXypHarn OyayT NoOMeLLeHbl onepawummn ¢
MUKDPOCXEMOW.

Ecnu BbibpaHa aTa onums, To B XXypHan OyayT noMeLleHbl AeTany onvpauui ¢
MUKDOCXEMOW.

Ecnn BbIOGpaHa aTa onuums, To B XXypHan OyayT noOMeLLeHbl pe3yibTaTkl onepaLmn
C MUKPOCXEMOWA.

Ecnu BbiGpaHa aTa onuus, To B XypHan ByayT nomelleHa MHGopMaLMsi O TeKyLLEM
NopsiAKOBOM HOMEPE MUKPOCXEeMbl, KOMMYECTBE yaa4Ho U He yaadHo
3anporpaMMMPOBaHHbBIX MUKPOCXEMaX.

Ecnu BbiGpaHa aTa onuus, To B ypHan ByaeT NnomeLleH CepuiiHbIi HoMep
MUKPOCXEMb.

Ecnn BbIGpaHa aTa onuus, To B XXypHan Oy4eT noMeLLeHa CTpoka CUrHaTtypbl.
Ecnn BbiOpaHa aTa onuus, To B XXypHan OyaeT nomeLleHa KOHTPOSibHas cyMma.
Ecnn BbIOpaHa aTa onuus, To B XXypHan OyaeTt nomeweHo uvsi Oy depa.

Ecnu BbibpaHa 3Ta onums, To B XXypHan ByayT noMeLleHbl agpeca
NporpaMM1poBaHus.

Ecnu BbiGpaHa aTa onuus, To B XypHan 6yayT nomeLleHbl onuum
NpPOrpaMMMpPOBaHIS.

[Be KHOMKKM, KOTOpble onpeenstoT dopmaTt darna XypHana: mbo NpocTon TEKCT;
nnbo TeKCT co 3Hakamu Tabynsauum Ans BO3MOXHOCTU 3arpy3ku B Microsoft Excel.

[Be KHOMKKM, KOTOpbIE OMPeAEensioT PEXnM nepesanucu darna xypHana: nmdo
HenpepbIBHO, 06aBnAsA HOBbIE 3anncK B KOHew, dharina, nnbo cosgasas dann
KaXkabli pa3 3aHOBO NpW cTapTe nporpammaropa.

Pa3mep harina MoXXHO orpaHu4nTb, BBEAS B NOSE HYXXHYI0 BENUYMHY. [pn
OOCTVXeHun 3Toro pasmepa ByaeT BblgaBaTbCs npedynpexagatoLlee coobLLeHue.

Ecnu BbibpaHa aTa onumsd, To Byget npousBedeHa 3anucb XypHana Ha Auck 6e3
Oydepuzauum.
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3.1.5.4 [Ouanor HacTtpounkm

JnemeHTbLI AManora OnucaHue

Onuun

3arpyxartb nocneaHun d ann Onumsa no3BonsieT 3arpyaTb NOcneaHvn ain npyu cTapTe nporpammaropa.
npu crapre

BLINonHATL camoTtecTupoBaHe  Onuusa NO3BOMAET BbIMOMHATL CAMOTECTUPOBaHME NporpaMmaropa npu ctapre.
npu crapre

3ByKkMu

3ByK npu owmnbke onepauumn ¢ Onumsa No3BonsieT BbibpaTh N3 CNMCKa 3BYK, KOTOPbLIM ByAEeT NpoMcxoanTb npu
MUWKPOCXEMOW OLLMOKe ornepauum ¢ MUKPOCXEMOMN.

3ByK npu 3aBepLUeHUU Onumsa no3BonsieT BbiOpaTh N3 CNMCKA 3BYK, KOTOPbIM OyAET NPOMCX0OANUTL NpuU
ornepauum ¢ MMKPOCXeMom 3aBEpLLEHMN OMNepaLm C MUKPOCXEMOM.

3ByK Npu 3aBepLUeHUU Onums no3eonsieT BbibpaTh N3 CNMCKa 3BYK, KOTOPbLIA OyAEeT NPOMCX0ANUTL NpuU

onepauumn ¢ Mmukpocxemowm (FaHr- 3aBepLueHUn onepaLmm ¢ MUKPOCXEMOWN B MyJbTUNPOrPaMMaTOPHOM PEXMME.
pexum)

Havano nporpammupoBaHus Onumsa no3sonsieT BbibpaTh N3 CNMCKa 3BYK, KOTOPbIA OyAET NPOMCX0OAUTL NpU
(Pexxum aBTO-06HapyXeHUs) Hayarne npPorpaMMMpPOBaHKS B pPEXMME aBTOMaTUYECKOrOo OBHapY>KeHUst NPUCYTCTBUSA
MUKPOCXEMbI B KOMNOAKE Nporpammatopa.
3.1.5.5 [Ouanor Onuun dKpaHa
[unanor cogepxut 3aknagku:
3aKnaaka Wpudpmsi [50]
3aKnaaka Lsera[s1),

3aKknagka HasHauenue knaBuwl52),

3aKnagKa fNuHeiika ynpaBnexus |52,

3aKknagKka Coobuenus |52,

3aknaaka Mpouwe/52.

3.1.5.5.1 WpundTel 3aknaaka

3aknagka Wpnd bl granora Onumm akpaHa ynpasnseT wpndtamm B okHax nporpammbel ChipProgUSB.
VMcnonb3yoTcs TonbKo WpndiThl IMKCUPOBAHHOM LUMPWHBLI (Mmonospaced, non-proportional), No yMonyaHunio-aTo
Fixedsys. B ka4ecTBe Nonb30BaTENbCKOM HACTPOMKM BHELLIHENO B1aa OKHa MOXHO 3agaTb Apyrov wpndT: nnbo
eOUHbIN WPUGT ANst BCEX OKOH, MO0 MHAMBMAYanNbHbIA LIPUMT ANA KaXO0ro OKHA.

B cnmcke OkHa nepevyuncrieHbl BCe TUMbl OKOH. Urobbl 3apaThb napameTpbl A9 HEeKOTOPOro Tuna OKOH, BblAENnTe ero
B cnucke. Hosble yCTaHOBJ1€HHbIE NapaMeTpPbl ,CleVICTByIOT OnA BCeX OKOH BbiAeneHHOro Tuna, BKI4asa yxe
OTKpPbITbIE.

AnemMmeHT gmanora OnucaHune

OKHO UMeeT 3arosioBokK BkrtoyaeT cTpoky 3aronoBka Anst OKOH AaHHoro Tuna. Korga donar CHAT, okHa
norny4arTcs MeHbLUE pasMepoM 3a CHET OTCYTCTBYHOLLErO 3arofioBka. Takke,
CMOTPUTE NPUMEYAHUS BHU3Y .

NnHenka ynpaBiieHUs OKHa yl'lpaBJ'IFIeT nonoxeHnem naHenn MHCTPYyMEeHTOB B OKHE JaHHOro Tuna.

Cetka BkntoyaeT oTobpaxeHne BepTUKANbHOWM 1 TOPU3OHTAaNbHOM CETKM B OKHE U
paspeLuaeT M3MEHEHVE LUMPUHBI CTONBLOB (NpK BKITHOYEHHOW BEPTUKAITbHOWN CETKE).

UHTepBan mexay ctpokamu 3agaéT MeXCTPOYHOE pacCTosiHUE, koTopoe byaeT 4obGaBreHo K cTaHgapTHOMY
paccTOsIHWIO Mexady CTpokamu. HoBoe 3HaueHne MoXXHO HaneyaTaTb unm BbibpaTtb 13
cnuncka HegaBHO UCMONb30BaHHbIX 3HAYEHWUN.
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Bbibpatb wpud T

OT10T WpUh T ANS BCEX OKOH

MpumevaHus

OrtkpbiBaeT avanor LWpudT. BoibpaHHbin WwpndT ByaeT gencTBoBaTh 45151 BCEX OKOH
AaHHoro Tuna.

Mcnonb3ayeT WpndT, yCTaHOBIMEHHBIV ONA OKOH AaHHOro Tuna, Ko BCeM OKHaM B
nporpamme ChipProgUSB.

1. Yrobbl nepenBMHYTb OKHO, Y KOTOPOrO HET CTPOKW 3arofioBka, NMOMECTUTE KypCOop MbILLK Ha Y4aCcTOK NnaHenmu
MHCTPYMEHTOB 3TOr0 OKHA, e HET KHOMOK, 1 Aanee AeiCTBYITe TakK, kak OyaATo naHesrb MHCTPYMEHTOB SBNSIETCA
CTpPOKOIA 3aronoBka. Takke, MOXHO 06palLaTbCsl K (OyHKUMSM YNPaBIEHNS OKHOM Yepes ero CUCTEMHOE MEHI0,
Ha)xaTuem KoMOUHaLum knasuw Alt+<cepblit MUHYC> .

2. B nokanbHOM MEHIO KaXX4oro okHa ecTb NyHKT CBoncTBa . [yHKTbl 3aronoBoK okHa 1 JInHelnKka ynpaBrneHusi
cybmeHio CBOMCTBA NEpPeKoYatoT CTPOKY 3arorioBka UM NaHesb UHCTPYMEHTOB A1 4AHHOrO OTAENbHOroO OKHa.

3.1.5.5.2 Lieta 3aknagka

3aknagka LiBeTta guanora Onuum akpaHa ynpaensieT LBETOM B CMeLmnanm3npoBaHHbIX okHax. o ymonyaHuto,
OCHOBHbIe LiBeTa 3aumctBoBaHbl 13 Windows.

AnemeHT gnanora

Cxema uBeTOB

LiBeta

CraHpapTHbii uBeT Windows

MHBepTMpOBaHHbIN UBeT ¢ oHa/
TeKcTa

Bbibpatb

YcTtaHoBUTb Ansa Bcex

WpudT

OnucaHune

3agaét HasBaHuWe LBETOBOM CXeMbl. Ero MOXXHO HaneyaTaTb unu Bbl6paTb HeOaBHO
NCMOoSib30BaHHOE U3 CMUCKA C KHOMKOWN.

KHomnka CoxpaHUTb COXpaHSIET UCMOMNb3yEMY CXEMY Ha AUCK.
KHomka YmanuTtb yaanseT eé.

Cnncok HasBaHuK rpynn uBeToB. Kaxxgas rpynna COCTOUT U3 HECKOSMbKUX LIBETOB.

Korga conar yctaHoBmneH, BblgeneHHbI LBeT nodanmcTeoBaH 13 Windows. Ecnu B
nocnegytowiem Bol nsmenute useta, Windows yepes naHenb ynpasneHusi, 3ToT
LBET N3MEHUTCS COOTBETCTBEHHO. DTOT hriar MMEeTCs TOMbKO Ans uBeTa doHa u
TekcTa.

Korga donar yctaHoBreH, TO MHBEPTUPYIOTCS BblAEMNeHHbIE LBeTa OkHa (4ns
TekcTa u coHa). Hanpumep, ecnn B okHe MNMepemeHHble uBeT doHa Genbin  LBeT
TeKCTa YEPHbIN, TO AN CTPOKU C BblAeneHHON nepemeHHon byaeT noaceeTka ns
YepHoro doHa 1 6enoro TekcTa.

OrtkpbiBaeT avanor LBer, ecnu conarn CtaHgapTtHein useT Windows u
VIHBEpPTUPOBaHHbLIN LIBET ()OHa/TEKCTa CHATHLI AN OKOH 3Toro Tuna. OQuanor Color
TakKe OTKPbIBAETCH, €Cnn ABaxAbl WEenkHyTb LBeT B cnucke LiBeTa.

3agaét ncnonb3oBaHMe 4aHHOrO LiBeTa BO Bcex okHax ChipProgUSB. Takas
BO3MOXHOCTb yaobHa Anis uBeTta Tekcta n ooHa. Hanpvmep, ecnu ans okHa
Penakropa BbibpaTb rony6oi oH 1 KENTLIA TEKCT Y MOTOM HaXkaTb KHOMKY
YCTaHOBUTb 4115 BCEX, TO 3T LBeTa OyayT 3agaHbl Anst dOHA M TeKCTa BO BCEX
OKHax.

[nsa BblgeneHnsa cuHTakcuca B okHe PegakTopa MOXHO 3a4aTb AOMNONHUTENbHbIE
aTpubyThl WpudTa: «XKupHbIn » 1 «Kypcus ».

B HekoTopbIx criydasx, Windows yBenudmnsaeT pasmep CMMBOIIOB Mpu
1300paXkeHUM XMPHOTO LpUdTa 1 WPUQT CTaHOBUTCHA HENPUMEHWUM, MOTOMY YTO
XKMPHbBIN 1 0BbIYHBIN WPUET AOMKHBLI BbITb OAHOrO pa3mepa. B Takux criyyasx
aTpubyT «XKUpHbIM » UTHOPUPYeTCS.

WHorga, Takon adpdpekt cnyvaetcsa co wpudtom Fixedsys. Ecnn Heobxogmmo
BOCMOSb30BaTbCst aTpubyToM «XKUpHbIN », Bbibepute Wwpudt Courier New.
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3.1.5.5.3 HasHaueHue knaBwuww 3kpaHa 3aknagka

3aknagka HasHayeHue knaBuww avanora Onumm akpaHa No3BoOnsiET NPUCBOUTL KOMOMHALIMM KNaBuLL Bbi30Ba NoGoM
komangbl B ChipProgUSB. Ctonbey, KomaHabl MeHio oTobpaxaeT gpeBoobpasHyto cuctemy komaHg. Ctonbubl Knas.
1 (KnaB. 2) cogepxaT COOTBETCTBYOLLME KOMOMHALUMM KNaBWLW, Ha3Ha4YeHHble koMaHaam. Bce geicTeums B aTom
3aKnagKe OTHOCATCSA K BblAErneHHon komaHae.

AnemeHT ananora OnucaHue

3apartb knas. 1
3apaTtb KnaB. 2

OtkpbiBaeT gnanor 3agatb KOMOMHaUMIO KnaBuw. B gnanore HaxXmmMTe KOMOMHaALMIO
KnaBuLl, kKoTopyto Bl cobupaeTechk Ha3Ha4yMTb JaHHOW KOMaHAe, U Haxmute OTMmeHa.

Takke, 3TOT Ananor MOXXHO OTKPbITb ABOVHbBIM LLIEMYKOM B «SIHENKEY, rOe NnepecekaeTcs CTpoka
JaHHon koMmaHabl n ctonbel, Knae. 1 unu Knas. 2.

Ypanutb knas. 1
Ypanutb Knas. 2

OTMeHsIeT Ha3Ha4YeHHY0 KOMBMHALINIO KNaBuLL Ans AaHHON KOMaHbI.
Takke, ONa OTMeHbl KOMGUHALIMM MOXHO LLIEMKHY Tb NPaBOM KMaBuLIEN MbILLN B «AYeike», rae

nepecekaeTcs CTpoka AaHHOM kKoMaHabl u ctonbew Knae. 1 nnn Knas. 2.

3.1.5.5.4 JlnHelika ynpaBneHus 3aknagka

3aknagka JlnHenka ynpaBneHus guanora Onuum aKkpaHa BKIHOYAET NaHenn MHCTPYMEHTOB OKHA U MX KHOMKU.

AnemeHT gmnanora

pynnbl

KHonku / KomaHgbl

«Mnockne» NUHeNKM ynpaBneHus
OKOH

HacTtpoiku nuHenkun ynpasneHus
OAHU U Te Xe ANA BCeX NPOEKTOB
u channoB aKkpaHa

3.1.5.5.5 CoobuieHna 3aknagka

OnucaHue

CopepuT CNMCOK BCEX NaHenew MHCTPYMeHToB nporpammbl ChipProgUSB .
YTOObI BKMIOYUTL/BBIKIMTYNUTL NAHENb MHCTPYMEHTOB, YCTaHOBUTE €€ (naxok B
Crmcke.

Cnm1CcoK KHOMOK NS NaHenu UHCTPYMEHTOB, BbiaeneHHol B cncke Mpynnbl.
Urobbl MokasaTb/ybpaTb KHOMKy naHenu, ycTaHoBUTE eé oniaxok B CrCKe.

MepekntoyaeT BHELWHOCTb KHOMOK MEXAY «Mrockon» u keasn-3D ansa naHenu
WMHCTPYMEHTOB CMNeLnanmM3npoBaHHbIX OkoH B nporpamme ChipProgUSB .

KHonku naHenu MHCTPYMEHTOB BcCerga «niockue».

PacnpocTpaHsieT 3Ha4yeHus1 napaMeTPOB 3TOW 3aKNagku Ha Apyrve NpoekTbl Uinn
chalnbl, KOTOpble GyAYT OTKPbITHI NOTOM.

B 3aknagke Coobwenus IDE gnanora Onumm akpaHa Bbl MOXeTe BbiOpaTb coobueHusi, kotopble IDE 6yger
BbIBOAUTb UNN He BbIBOAUTb Ha 3KpPaH.

3.1.5.5.6 Tlpoune 3aknaaka

3aknagka MNpoune pguanora Onumm 3KpaHa ynpaensieT pasfimiHbIMM OYHKLUUSIMU OKOH U NapameTpammn coobLLLeHNUI

B ChipProgUSB.

JnemeHT amanora

CTtpoka cTaryca rmaBHOro okHa

Bknountb pyHKLMIO «BbICTPOro
npocMoTpa»

MoacBeumBaTh 3aronoBOK
aKTUBHOMW CTpPaHULbl B OKHaxX

[BOMHOM KNUK Ha ¢ naxkax u
nepeknvartensax B guanorax

Moka3sbiBaTb ‘ropAume Knaesuwn'
BO BCMJ1bIBaOLUNX ONUCAHUAX

Onucanve

YnpaensieT Hanuynem 1 pacnorioKeHMeM CTaTyCHOWM CTPOKM OKHa NporpaMmei
ChipProgUSB .

BknitouaeT dyHKUMo BbicTporo npocmotpa (82,

BkrtoyaeT nogceeTky TekyLen 3aknagku (B ctune MS Windows) B okHax ¢
3aknagkamu. Hanpumep, B okHax MepemeHHblie , Alamn, CoobleHus,
AHanusaTop BbinonHeHusi/gocTyna , U Apyrux.

3apaet (byHKLI,I/IPO OBOVHOIO LLienyKa MbiLbH, 9KBMBAI1€HTHYO OQUHOYHOMY
LLeN4Ky Ha COOTBETCTBYHOLLEM 3J1IeMeHTe aAnarnora N HaxXaTtuko KHOMKKU OK
OaHHOoro amnanora.

BkntoyaeT/BbIkntovaeT oTobpaxkeHne KoMOMHaLMIA Knaeuw BbICTPOro AoCTyna BO
BCMNSIbIBAMOLLIEN NoACKa3Ke AN KHOMOK NaHenen MHCTPYMEHTOB.
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He BblgaBaTb amnanoru
COO00OLWEeHnn, ecrin OTKPbITO OKHO
KOHconun

Bcerpa BblgaBaTh Amnanoru
coobLeHnn

Kypcop nomeLyaetcs Ha KHOMKY
OK

3BYyKOBOe yBeaoMneHue Ans
cooOLLeHnn 06 oLunbkax

3anucbiBaTb coobLeHus B chann
XXypHana

HaumHatb dann xxypHana
CHa4ana npu KaxaoMm crapre

3anucbiBaTbh COOOLEHNA B KOHeL,

¢danna

Hanpaenset Bce coobiueHns B okHo KoHconb coobeHwii (78], ecnm oHo
OTKpbITO. ECnu 3aKkpbITo, TO CooBLLEHME ByAeT NnocnaHo B OTAEMbHOM OKOLLIKE.

OtobpaxkaeT Bce coobLLEHNsS B OTAENBHbIX okowwkax. OkHo KoHconb coobweHun
TaKke OoTOOpaXXaeT 3TU COOBLLEHMS.

Ecnun donar ycTaHoBMNEH, TO B KaX40M OTKPbITOM OKHE COODLLEeHMs Kypcop
aBToOMaTM4eCKn nomellaeTcs Ha kHonky OK aToro okHa.

[aHHy0 PyHKLMIO MOXHO BbIKIHOYUTL, ecnn Bl npegnoyntaete HaxumaTb
knasuwy Enter, a He wénkate OK MbilWbHO.

BkntoyaeT 3ByKk Ans coobuueHnii 06 owmnbkax. MHgopmaunoHHble coobLleHns
Bcerga nogatotcs 6es3 3Byka.

3apaét nma danna xxypHana. Bce coobiyeHust 3aHocATcA B aTOT dharn. Cnocob
3anvcu BelbupaeTcs nepekroyaTenem, y KoToporo ecTb creaytoLime no3uuum:

YkasblBaeT co3faBaTb HOBbIM Ghaln 4SS Kaxaoro ceaHca U yaansaTb NPexHUi
dann, ecnu OH cyLecTByeT.

YkasblBaeT 0o6aBnATb COOOLLEHNSA B KOHEL, cyLLecTBytoLlero chavina. MNpyn atom
pa3mep channa OyaeT HeorpaHMYEHHO pacTu.

3.1.5.6 Ouanor Onuuu PepakTopa

Owuanor COOEepPXNUT 3aKnaaku:

3aknajgka Onumm pegaktopals3),

3aknagka HasHauyeHve knasuw54),

3.1.5.6.1 Onuwmn Pepaktopa 3aknagka

3aknagka Onuuu pegakTopa avanora Onuuu pegakTopa 3a4aéT napameTpbl, obLne AN OTKPbITbIX OKOH

penakTopa (okHa PegakTopa[76)).

OnemMeHT guanora

Backspace cnuBaet
nuaupyowme npooéenbl

OcTaBuUTb KOHLUEBbIe Npobdenbl

BepTukanbHble 6510ku

MocTosiHHbIe 6110KN
CospaBarb .BAK dann
Fopun3oHTanNbHbIN Kypcop

CRI/LF B koHUe channa

BbigeneHne cMHTakcuca LIBEeTOM

BbigensaTbe MHOroCTpo4HbIe
KOMMeéeHTapum

MaHenb aBTOO4ONMCLIBaHUA/!
aBTOMPOCMOTpA

OnucaHune

MepekntovaeT pexkum Backspace Unindent. CMoTpuTe OONOMHUTENBHBbIE
NOSICHEHWS1 BHU3Y NaBbl.

YCTaHOBNEHHbIN doriar ykasbliBaeT coXpaHaTb Npobenbl B KOHLE CTPOK Npu
KONMpoBaHWKM TekcTa B Bydhep nnm coxpaHeHun Ha auck. Ecnu donar cHaT, To 9Tn
npobenkl byayT yoansatbes.

BKto4aeT pexuM BepTUKarnbHbIX BrI0KOB AN AeNcTBuiA ¢ Grokamu 82,

BrkntovaeT pexum nocTosiHHbIX 6riokoB (Persistent Blocks) ons agericteni ¢
onokamu.

YcTaHoBneHHbIN hnar ykasbiBaeT cos3gasatb cann *.BAK npu kaxaom
coxpaHeHun darina B okHe PegakTopa.

YCTaHOBNEHHbIN doriar BKNOYaeT oToOpakeHne Kypcopa B BUOEe ropu3oHTanbHom
NWHWK, KaK npurnaweHne B komaHaHon ctpoke DOS.

YcTaHoBNEeHHbIV donar BkoyaeT JobasreHne nyCcTon CTPOKM K KOHLY dhavna npu
coxpaHeHun channa Ha ANCK, eCn Takon CTPOKN HET. HekoTopble Kpocc—
KOMMUNSATOPLI TPEDYIOT TaKyo CTPOKY.

YcTaHOBNEHHbIN donar BKMoYaeT NoacBeTKY CUHTakcucal 82l KOHCTPYKLUUA A3blKa.

Y CTaHOBMEHHbIV (i)ﬂal' BKNMo4aeT noAcBeTKY MHOIroCTpPO4YHbIX KOMMEHTapueB. Mo
YMOn4aHuio, OKHO noaceevmBaeT TOJ1IbKO OAHOCTPOYHbIE KOMMEHTapun.

Mpyn yCTaHOBNEHHOM dorare, y HOBOTO OTKPLITOrO okHa PepakTopa |76 cnpasa
OyQeT OTKpbITa NpaBasi NaHenb 1 OyaeT BKtoYeHa PyHKLMA aBTOMATUYECKOIO
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MonHbIM NYTb B 3arofioBKe OKHa

Oumwatb KNUN6opa nepeq,
KONUpoBaHUEM

MpeobpasoBbiBaTb BBOA C
KnaBuatypbl B OEM

ABTOCOXpaHeHue hpannos
Kaxable ... MUH

Pasmep Tabynsuum

CuéTumK oTKaTa

ABTOMaTMYecKoe fonucbiBaHMe
crnosB

ABTOMaTHYeCKM oTCTYN

MpumeuyaHue.

pgonucbiBanms crnos/8fl.

YCTaHOBNEHHbIV onar BKMOYaeT 0TobpaxeHUe NorTHOro Ny Ty OTKPbITOro dhavina B
CTpOKe 3arornoBka okHa PegakTopa.

Mpu cHsTOM Gonare, KonvpoBaHWe B Bydep oOMeHa He yaansieT ero npexHee
cogepxumoe B Apyrom cpopmare.

Korga conar yctaHosneH, okHO PegakTopa npeobpasyeT CMMBOIbI, KOTOpble Bhl
BBOOMTE B OKHe, 13 kogunpokn MS Windows B kogmpoeky OEM (HauunoHanbHyto),
cooTBeTcTBYloWYy0 Bawen HauynoHaneHom Bepcum OC Windows. Takke,
CMOTpPUTE NPYMEYaHNe BHU3Y.

3agaét nHTepBan BpeMeHu Ans aBToMaTU4ecKoro coxpaHeHunst ana. Beegure
3Ha4yeHVe B MMHyTax B MoJsie crnpaga.

3apaét wuprHy Tabynsaumm ons otobpackeHns TekcTa. [onycTumble 3Ha4YeHNs
nexar B nHTepBane ot 1 go 32. Ecnu B oTkpbITOM dhaiine ecTb CUMBOSbI
Tabynsaumm ASCII, ol ByayT 3ameHeHbl npobenamm B COOTBETCTBUM C 3a4aHHON
LUMPUHOW Tabynauun.

YcTaHaBnNuBaeT MakCUmarbHO AOCTYMHOE KONMYeCTBO WwaroB Bo3BpaTta (512 no
yMomn4aHuio). Ecnm aToro HegocTaTouHO, MOXHO 3agaTth konmndecTtso o 10000
waros. OgHako 6onbLuve 3HavYeHust TpebytoT Bonblle 06bEM NnamsTn Ans
penakropa.

®dnar Bkno4veHo BKIIoYaeT yHKLMIO aBTOMaTUYECKOTO AONMUCHIBaHMS crios/8f.
Mone Ouana3oH ykasbiBaeT, CKOMbKO CTPOK TEKCTA CKaHUPOBaTb.

MepekntoyaeT BapuaHTbl aBTOMaTUYECKOro OTCTyNa Asi HOBOW CTPOKY,
Cco3JaHHOM HaxkaTuem knasuwin Enter.

1. ®nar lNpeo6pa3soBbiBaTbL BBOA ¢ KnaBuatypbl B OEM cnefyet yctaHaBnmBaTb TOMbKO B cnyyae, korga Bbl

cobupaeTtecb

yero-HMOyAb HanevaTaTb B okHe PemakTopa npu pabote ¢ gannom B kogmposke OEM. Ecnu Hy>xHO

TONbKO NOCMOTPETh Takon hann, To 3aganTe wpudT Terminal ons okHa Pepaktopa B 3aknagke Wpud il [50)
avianora Onuumn akpaHa: B cnucke OKHa Bblgenute anemMeHT PegakTop v HaxXMuTe kHomnky Bei6patb wpudgT.

2. Pexxum Backspace Unindent ycTaHaBnuBaeT pesynbTaT oT HaxaTtus knasuwun Backspace B cnegyrowmnx
yeTbIpex cny4asix, Koraa Kypcop HaxoguTcs y NepBoro CUMBONA B CTPOKe, OTAIMYHOMO OT npobena (Mexay nepeown
no3vumen B CTPOKE 1 NepBbIM CUMBOSIOM, OTSIMYHbIM OT Npobena, MMeeTcs HeCKONbLKO NPOoGenoB):

Backspace Unindent Bkno4éH

Backspace Unindent Bbikno4yeH

Pexwum Insert

Jllobble npeablayLmne npodenbl B CTpoke
yoanstoTca. OcTtanbHasi YacTb CTPOKU
cOBuUraeTcs BreBO 40 TeX Mnop, noka eé

Ypansercs oguH npoben cnesa oT kypcopa. Kypcop
W ocTanbHas YacTb CTPOKK Crpasa OT Kypcopa
COBUWraloTCsi Ha O4HY MO3WLMIO BIEBO.

MnepBbli CUMBOI He NMonadéT B NepByHo
Mo3nLUMI0 B CTPOKE.

Pexum
Overwrite

Kypcop nepemelaeTtcs B NepByto No3vuuto B
CTpoke. TEeKCT B CTPOKE OCTAETCHA Ha CBOEM
npexxHeM MecTe.

Tonbko Kypcop cMeLLaeTcs Ha OaHy Mo3vuuio
BNeBO. TEKCT B CTPOKE OCTAETCSA Ha CBOEM MPEeXHEM
MecTe.

3.1.5.6.2 HasHauyeHue knaeuw Pepaktopa 3aknagka

Mpn nomowim 3aknagkn HasHayeHme knaBuw ananora Onuum pegakTopa MOXHO paboTaTb CO CMUCKOM UMEHLLIMXCS
KOMaHf, pefakTopa: [00aBNATb HOBbIE KOMaHAbl B PeAAKTOpP, YA4ANATb MX, HAa3Ha4yaTb U NepeHasHavyaTb KOMOWHaLm
KnaBuLWW Ans HOBbIX M BCTPOEHHbLIX KOMaHA,

B okHe OnucaHue KoMmaHAbl NeBbIV CTONGeL Cnncka COAePXUT onmcaHus komaHa. Bo BTopom cTonbue ykasaH Tvn
komaHabl (crnoBo Command o3HayaeT BCTpoeHHyo komaHay ChipProgUSB; Script ‘XXX’ o3HauaeT gobasneHHyto
KOMaHZy, 3adaHHyto nonb3oBartenem). [lsa ctonbua cnpaBa nokasbiBaroT ABe KOMOMHALUM KaBuLL Ans Bbi3oBa
OaHHOW KOMaHabl, ecnn oHM ecTb. OBe KOMOUHaLWM paBHO3HAYHbI MEXOy CODOMN.
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AnemeHT gnanora OnucaHue

Ho6aButb OtkpbiBaeT Avanor PegakTupoBaHve KoMaHabl| 55 ans qobasneHns K cnincky
HOBOW KOMaHObl U 3aaHns e€é napameTpoB.

Ypanutb Ynanset BbleNeHHY Nonb30oBaTesIbCKy0 KOMaHOy U3 CnucKa. BCTpOGHHbIe
KOMaHObl yaannTtb HEBO3MOXXHO.

PepaktupoBaTtb OrtkpbiBaeT avanor PegakTMpoBaHMe KOMaHAbl AN KOPPEKTUPOBKY NapaMeTpoB
koMaHAbl. s BCTPOEHHbIX KOMaHZ MOXHO TOINbKO NepeHasHaumTb KOMOMHaLMm
knasuw (nons OnucaHue komaHabl 1 Umsa cueHapus OyayT HEQOCTYMHbI).

PepaktupoBatb ann cueHapusa  OtkpbiBaeT B okHe TeKCT cueHapust 8] dharin NCxo4HOro TekcTa cueHapus
BblAENEHHON KOMaHAbI

Co3gaHue HOBOM KOMaHA bl

[ns co3gaHnst HOBOW KOMaHAbl HAAo caenaThb Ans Hee dpanin cueHapusi. B aercTBUTensHOCTU, K pegakTopy byaet
nobaBrieH cueHapuin, a He komaHga. ATO O3Ha4YaeT, YTO 3afaHHasi NoNb30BaTeNIeM KOMaHA4a CnocobHa BbIMOMHATb
ropasgo 6onee crnoxHoe 1 MHOroLaroBoe AencTeme, YemM obblvHasi koMaHaa pegakTopa. bonee Toro, MoXxHO
NpUcnocobnTb 3TO 4ENCTBUE K CBOEN KOHKPETHOW CUTYaLIMM MU KOHKPETHOMY paboyemy 3agaHuio. Bawwm cueHapmm
MOryT B35iTb Ha BOOPY>XeHWe (hyHKLMOHarNbHbIE BO3MOXXHOCTM CODCTBEHHO SA3bIKa CLieHapueB, ero boraTbii Habop
BCTPOEHHbIX (PYHKLMIA U NEPEMEHHBIX, (OYHKLUWN PEAAKTUPOBAHNS TEKCTA U yXKe CYLLECTBYOLLMX CLIEHAPUEB.

darin NcxoaHoro TekcTa cueHapus—aTo gann B oopmate ASCIL. [Ins ncnonHeHusa cueHapusi, peaakrop
KOMAMIMpyeT harin NcxogHoro TekcTa cueHapus. ObpaTute BHUMaHMe, YTO npexae, Yem Bl moxeTe
BOCMOMb30BaTbCS CLIEHapVEM, KOTOPbIA TOMbKO YTO OTPeAaKTUpoBanu, Hago cHadvana obszaTensHO CoXpaHuTb dharn
€ro MCXOOHOro TEKCTA Ha ANCKE, YTODbl MepekoMNuIMpoBaTh €ro .

daiinbl NCXOOHOMO TEKCTa CLLeHapUeB AN HOBbIX KOMaHA AOIMKHbI XpaHUTbCA Tornbko B nanke KEYCMD,
HaxogsLencsa B kopHeBow nanke ChipProgUSB. lMakeT nporpammbl ChipProgUSB cogepxuT Tam Heckonbko dhaiinos ¢
npumepammn cueHapues. [NoapobHee o paspaboTke cueHapneB—-B rnase Pannbl CLEeHapMeB 1 aBToMaTu3aumst
paboTbl ¢ aMynsTOpom| 88,

3.1.5.6.2.1 PepaktupoBaHue komaHabl Juanor

OToT amanor PegakTupoBaHue KOMaHAbl NpegHa3HayveH anga paboTbl C napamMeTpamMm HOBOW UMK YxKe
CyLLecTBYyIOLLEN KoMaHAbI.

dnemMeHT gmanora OnucaHue

OnucaHue KomaHabl 30ecb MOXHO BBECTU ONMUCAHME KOMaHAbl (HE ONsi BCTPOEHHbIX KOMaH4). TekcT
3TOro nonsi oTobpaxaeTcs B CNMCKE KOMaHA.

Amsa cueHapus HaseaHue dhaiina cueHapus, KOTOpbIA UCMOMNHSET AAaHHYO KOMaHay

Onpenenutb KHONKy #1 OTKpbIBaET cneumann3vpoBaHHbI Ananor, KOTOpPbI BOCNPUHUMAET KOMOUHALINIO

KnaBuLL, KOTOpYo Bbl HAXXMETE B HEM, N Ha3HaA4YaeT/CHUMAaET 3Ty KOMOMHaLMO
AaHHOW KoMaHAae. KHOMKM COOTBETCTBYIOT NEPBON 1 BTOPON KOMOMHALMN
KnaBuLL.

OnpenenuTtb KHONKY #2

dannbl NCXOQHOIo TEKCTa CLEeHapUeB AN KoMaHg, AOMKHbI XpaHUTbCS ToNbko B nogkaTanore KEYCMD. Wwus ganna
Hago ykasbiBaTb 6e3 MyTu 1 pacLUMPEHMS.

MpumeyaHus

1. Henb3s ykasbiBaTb KOMOMHaLMM KnaBuLL, 3ape3epBupoBaHHble B Windows (Hanpumvep, Alt+— nnu Alt+Tab ).

2. He pekomeHayeTcd yKkasblBaTb KOMOMHaLUWKW, yXXe 3aHATble B pegaktope u nporpamme ChipProgUSB, notomy 4to B
AaHHOM crnyyae y Bac octaHeTcs MeHbLle cnocoboB BOCMONbL30BaTLCA 3TUMKU KOMaHaamu. Hanpumep,
KOMOWMHaLMK, OTKPbIBaOLLME MEHIO NpunoxeHns, Hanpumep, Alt+F, Shift+F1, Ctri+F7, nnn komGrHauum knasmLu
13 foKanbHOro MeHI0 OKHa pefakTopa.

3. MoxHo ncnonb3oBaTb 6oree o4HOM KNaBuLLN YNpaBreHust B KOMOMHaumn. Hanpuvep, MOXXHO Mcnornb3oBaTth He
Tonbko Ctri+F, Ho Takke Ctri+Shift+F nnu Ctri+Alt+Shift+F.

4. [N HEKOTOPbIX BCTPOEHHbIX KOMaH, KOMOMHALMM KNaBuL HeMb3s NepeHasHaunTb (Hanpumep, KnasuLmv
nepemMeLLeHns Kypcopa).
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3.1.6 MeHo KomaHabl

KomaHnpga
MpoBepuTb CTEPTOCTb

3anporpammMmupoBaTb
MUKpPOCXEMY

MpoBepuTbL NpaBUINLHOCTbL
nporpaMMupoBaHus

MpountaTbh MUKpOCXemy B 6ycep

CtepeTb MUKPOCXEMY

ABTOMaTHN4yeckoe
nporpaMmmMupoBaHue

JlokanbHoe MeHo

Kanbkynsitop

3.1.6.1

OnucaHune

3anyckaeTcs npoueaypa npoBepkM MMKPOCXeMbl Ha cTepTocTb. CyLlecTByeT psa
MUKPOCXEM, KOTopble He TpebyloT CTUpaHusa Ans 3anucu AaHHbIX. B aTux
MUKpOCXeMax 3Ta npoueaypa MOXeT OTCYyTCTBOBaTb.

3anyckaeTcs npoleaypa nporpaMMMpOBaHns MUKPOCXEMbI

3anyckaeTtca npouenypa cpaBHEHWS AaHHbIX B MUKpocxeme u By depe
nporpamMmMaropa.

3anyckaeTtcs npolienypa YTeHUsl MUKPOCxXeMbl B Bydhep nporpaMvaropa.

3anyckaeTcs npoueaypa cTUpaHus MUKpocxeMbl. CyLLLECTBYET psif, MUKPOCXEM,
KOTOpbIE HE MMEIT NPOoLeaypbl SMEKTPUYECKOro CTUpaHusi. B aTux Mukpocxemax
npouenypa cTupaHus ByaeT oTCyTCTBOBATh.

3anyckaeTcs npoleaypa aBTOMaTUYeCKoro mporpamMmmmposaqmns |61,

BbI30B NOKanbHOrO MEHIO aKTUBHOMO OKHa.

OrtkpbiBaeT Avanor Kanbkynatop (58,

Kanbkynatop Ouanor

3TOT Ananor CRyXUT ANA BbIMMCNIEHNA BbipakeHuii [°8 n npeobpa3oBaHms BENMUMH N3 OOHOM CUCTEMbI CHUCTIEHMS B
apyryto. PesynbTat gencTBun MOXHO CKONMpoBaTh B Bydep obmeHa.

AnemeHT gnanora

BbipaxxeHue
KonupoBatb B

3HakoBble 3Ha4YeHuA

OTobpaxaTb He3Havawme Hynm

KonupoBatb

Cir
Bs
(1)’

>>

<<

Onucanve

Mone ansa BBOAA BbIPAXEHUST MW YMcha.
3apaét chopmat, B KOTOPOM pe3ynbTaT byaeT ckonvMpoBaH B Bydep obmeHa.

YKa3blBaeT, YTO pe3ynbTaT Haflo MHTEePNPeTUMPOBaThb M OTobpaXaTb, Kak
BENUYMHY CO 3HaKoM (OEeNCTBYET TOMbKO AN AeCATUYHBIX Ymcen).

BkritoyaeT oTobpaxeHve NUAVPYOLLMX Hy et (B cTapLivx paspsaax) B
[ABOWYHBIX U LLIECTHaALATEPUYHBIX YMCTaX.

KonupyeT pesynbTar BbluMCNeHNs B Oydep obmeHa B hopmate, 3afaHHOM
nepekntoyarenem KonupoBarth B.

OuuwaeT none BoipakeHue .
Ypansiet oauH cumeon (undpy) crneea oT Tovku BBoga (Backspace).
BcTaBnsert «0x».

BbInonHaeT caBur pesynbTarta BblpaXeH s BNpaBo Ha yKa3aHHOE KOMUYecTBO
paspsaos..

BbinonHseTt casur pe3ynbTaTta BfieBO Ha yKka3aHHOE KONMn4eCcTBO pas3psanos.

BblumcnsaeT octaTok AeneHnst Ha 3agaHHOe YnUCo.

B 10 Bpems kak Bl nevataete BbipaxkeHue B none BbipaxkeHue , ChipProgUSB cTapaeTtcs BblMUCTIUTL pe3yrbTaT U
cpasy >xe oTobpaxaeT ero B pa3numyHbix hopmaTax B naHenu PesynbTar . Takke, nepekntovaTtens 1 Asa drara B
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3TOM NaHenu ynpaensoT opMaTom pesynbTaTta.

MoxxHO npucBauBaTh 3Ha4YEeHWS NepeMeHHbIM B MporpamMmMe 1 permcTpam cnewmanbHOro HasHavdeHvs, HanevaTas
BblpakeHve C onepaTopom npucBoeHns. Hanpumep, ecnu Haneyatate SP = 66h, To yicno 66h 6yaet 3anucaHo B
SP.

Mpumepbl BblpaXeHUN:
0x1234
-126
main + 33h
(float) (*ptr + RO)
101100b & OxF

3.1.7 MeHio CueHapum

B aTOM MeHI0 cobpaHbl MoNb3oBaTeNbCKME KOMaHAbI, KOTOpble 3anyckatoT dharnnsbl cueHapues (PC). Onsa
onpegeneHus annoB cueHapusi ucrnonb3ymnte auanor Pavmnbsl CueHapus 57,

Uro06bl 40BaBUTE HOBYIO KOMaHAYy B 9TO MEHIO, MOMECTUTE €€ (hann cLeHapusi B TEKYLLYIO Nanky Unuv B Narnky, B
KOTOpYto ycTaHoBneHa nporpamma ChipProgUSB. lNepBasi HenycTas cTpoka chaina cueHapus OIMKHa coaepkatb Tpu
CUMBOI1A KOCOM YEPTOYKM M TEKCT, KOTOPbIA HAA40 nokasbiBaTb B MeH0 CueHapwum:

/// HasBaHMe KOMAHIE MeHI

Korga nporpamma ChipProgUSB cTpouT meHio CueHapum , OHa NpoCcMaTpyBaEeT TEKYLLYHO Narnky 1 CBOH
WHCTaNNALMOHHYIO Nanky Ha npeameT Bcex ¢parnos *.CMD, cogepxalumx «///» B nepBon CTpoke (HanoMmHaeMm, 4To
«//» obo3Ha4yaeT Ha4yano OgHOCTPOYHOIO KOMMEHTapWs), U 400aBNSET TEKCT, creayrowun 3a «///», B meHio CueHapum .

Koraa Bbl BbiGUpaeTe NyHKT MeHio CueHapum , 3anycKkaeTcs COOTBETCTBYIOLLMIA Ghaiin cLeHapus.

Tatoke cmoTpuTe [pocToit npumep daiina CueHapws (89

KHonka KomaHpga Onucaxue

e 3anyck... OrkpbiBaeT avanor Paiinbl CueHapus[57.
HoBbIh UCXOAHBLIN TEKCT CosgaTtb HOBbI ncxoaHbin TekeT Panna CueHapus.
¢ anna cueHapus

q OTKpPbITb OKHO NepeMeHHbIX OTkpbiBaeT okHO [MepemeHHble [80)
[Do6aBuTb NnepeMeHHyo [ob6aBnTb NnepemeHHyo B OKHO lNepemeHHble
(watch)
OkHo pepnakTopa OrtkpblBaeT okHo PepakTopa 76l

PepakTop TekcTta
3.1.7.1  [Ouanor ®aunbl CueHapus

10T Ananor 3aseayet dannamu cueHapues (PC). MoapobHee 06 aTVx dhainax—-. rnase daiinsi cLeHapues |88,

B BepxHel YacTu ananora HaxoguTCs CMCOK 3arpy>keHHbIX hannos cLeHapueB C yKkazaHneM TeKyLLEero COCTOAHUS
Kaxxgoro doavna.

CoctosiHme dpanna OnucaHue

Stopped BbinonHeHve haiina BpeMeHHO NPUOCTaHOBIIEHO.

Running dann BbINOMHSETCS.

Waiting dann oxugaeT nosaBneHns cobbiTud. [laHHOe COCTOSIHME MHULUMPYETCS BbI3OBOM

onpegenéHHblx pyHKunA oxunganns (Hanpumep, Wait) B Tekcte ®C.

Cancelled BoeinonHenne ®C npekpalleHo, HO dhann eLlé He BbIFPY>XeH U3 NamsaTy.
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BbigenenHbin ®C obo3HaveH uBeToM. YTobbl BbiAENUTL hann cueHapusi, LWWENKHUTE ero KHOMKOW MbIn. YeTbipe
KHOMKM crnpaBa OT Crucka ynpaBnsaoT BbigeneHHsiM PC:

KHonka OnuncaHue
3aBepwnTb Bobirpy>xaeT BblaeneHHbin ®C, korga ero MoXHo BbIrpy3ntb. B npoTmMBHOM criy4yae,

ycTaHasnvBaeT dnar Unload Request ans sbigeneHHoro C (y Takvx ¢hainnoB CoCTosiHWE
Cancelled). CnegyeT umeTtb B BMAY, YTO BbIrPy3uTb haiin cLeHapus MOXHO He Bcerga.

3aBepwuThb BCe Bbirpyxaet Bce hanrnbl cLeHapues.
Mepesanyctutb [MoBTOPHO 3anyckaeT BblgeneHHbIn dann cueHapus.
OtnaxuBartb BkntouaeT pexxum Debugger ans BbigeneHHoro pavina cueHapus. 9ta koMaHaa

ocTaHaenmBaeT BbinonHeHne OC (unu, ecnm PC HaxoguTCst B COCTOSHUM OXMUAaHUSA, TO
BbINOSIHEHME OCTaHoBUTCSA, koraa PC BbINOMHUT BO3BPAT 13 (OYHKLMN OXUAAHNSA) 1
OTKpbIBaeT OKHO TekcT cLieHapusi|8?l ons atoro ®C.

Korga Bbl ucnonb3syete HeCKOmNMbKO (hairnoB CLeHapreB O4HOBPEMEHHO U BbIrpy>KaeTe 1 NoBTOPHO 3anyckaeTe
HeKOTopble N3 HUX, cnedyeT NOMHUTL, 4To ®C moryT coobLua nonb3oBaThCs rnobanbHBIMU AaHHBIMK U by HKLMSIMA.
Ecnn oguH n3 ©C obpaltaetcs K gaHHbIM unm oy Hkumam gpyroro @C, a aTOT Apyron yxe BbIrPy>KeH, TO
MHTepnpeTaTop nogacT cooblyeHre 06 owwmnbke n nepebiit PC ToXKe OyOET BbIFPYXKEH.

KHOMKM 1 norns B HWKHEN YacTu auarora ynpasngaoT 3anyckoM ¢annos cLeHapyeB:

dnemeHT ananora OnucaHune

Umsa canna cueHapus YkasblBaeT ums anna cueHapums.

0630p OtkpbiBaeT guanor Load/Execute Script File, 4ToGbl HanTK Ha gucke dpann cueHapus,
MMs1 KOTOPOro Hago NoMecTuTb B none Umsa canna cueHapwms.

Defines OnpepnensieT TeKCTOBbIE NEPEMEHHbIE NpenpoLieccopa Anga komnunaumn. NogpobHee 06
3TOM—BHMW3Y 3TON [MaBbl.

OupekTopumn ana noucka 3agaéT nanky Ang noucka gannos, ykasaHHblx B anpektusax #include <file_name> B
#include-cpannos dranne cueHapusi. MOXXHO yKa3aTb HECKOSbKO Narok Yyepes TOYKY C 3ansTou.

Tarke, OyaeT BbINOMHEH NOWCK B TEKyLLEen narke.
OTtnapka (oTKpbITb OKHO Korga donar ycTaHoBMNeEH, nocne 3arpy3ku ganna cueHapus oH He ByaeTt BbINOMHATHCS.

MCXOQHOro TEeKCTA) BwmecTo atoro, ChipProgUSB BkntouaeT pexxum Debugger ans atoro dhavina, T1.e.,
OTKpbIBaeT OKHO TekcT cLieHapusi|é?l ans atoro ®C.

Takke, cmoTpute Otnagka daiinos cueHapues (90,

ABTOCOXpaHeHue YKkasblBaeT aBTOMaTUYECKN COXPaHATb BCe (hanrbl MCXOAHOIro TEKCTa CLEeHapUeB,
MCXOAHbIX TEKCTOB OTKpbITble B OKHax TeKCT cueHapusi Ha MOMEHT HaXKaTusl KHOMKM 3anyck.

cLieHapuveB

3anyck 3anyckaeT BbINoOnHeHne daina cueHapus, ykazaHHoro B norne Miva dpanna cueHapusi.

TekcToBbIe NepeMeHHble NpenpoLeccopa

Mone Defines akBmBaneHTHo aupekTuse #define. Hanpumep, ecnu B 3Tom none Bl Hanevataete DEBUG, pesynbTat
Oynet Takomn xe, kak ot anpekTuBbl #define DEBUG, nomeLLEHHOM B NEPBYHO CTPOKY MCxoaHoro Tekcta PC.

MoxxHO 3agaBaTh 3Ha4YeHus nepemeHHbix. Hanpuvep, DEBUG=3 sksuBaneHTHo #define DEBUG 3.

MoXXHO NepeYncniUTb HECKOMNBKO NePEMEHHbIX B CTPOKe, pa3genuB UxX TOYKoW ¢ 3ansaTon. Hanpumep:
DEBUG; Passes=3; Abort=No

Takke, cmoTpute [NpegonpeaeneHHble CUMBOIbI Npy komannsumm dannos CueHapres .
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3.1.8 MeHro OKkHa

KomMaHabl 3TOro MeHo ynpaBnsitoT pacronoXeHUeM OKOH B NPUIoXeHUW. Takke, B HDKHE YacTU MEHIO €CTb CMMCOK
OTKPbITbIX HA AAHHbIA MOMEHT OKOH—3TO CTaHAAPTHbINA cnocob Ans nepekntoYeHns Mexxay HamK. Mpu BeiGope
Ha3BaHWe OKHa B 3TOM CMUCKE, OHO aKTVBM3MPYETCS Ha 3KpaHe komnbloTepa. AToT cnocob yaobeH Ans nepexoga k
OKHY, pacnofio)KeHHOMY NMo3aaMn OCTaslbHbIX.

KomaHga OnucaHue

Pacnonoxutb Yepenuuen Vi3ameHsieT pasmepbl 1 pacnonaraet okHa 6e3 HanoxeHus opyr Ha gpyra. [py aTom
pa3mepbl OKOH NMPUMEPHO OAMHAKOBBI.

Pacnonoxutb Yepenuuen PacnonaraeT Bce OkHa ropn3oHTanbHo, 6e3 HanoxeHus apyr Ha gpyra. [Npu aTom

rOpPU3OHTaNIbHO pa3mepbl OKOH NMPUMEPHO OMHAKOBBI.

PacnonoxuTtb KackagHo Pacnonaraet okHa yCcTynom

YnopspounTb MKOHKN BbicTpamMBaeT MKOHKM CBEPHY TbIX OKOH.

3aKpbITb BCe OKHa 3akpbiBaeT BCE OKHa

3.1.9 MeHio CnpaBka

KomaHapbl 3TOro MeHo paboTatoT ¢ CMCTEMOW OnepaTyBHON cnpaBku. Takke, cMoTpuTe rmasy OnepaTtuMBHbIE CnpaBKU

[14)

KomaHgbl OnwucaHue

OrnaBneHue OrtkpbiBaeT 3aknagky CoaepxaHue danna cnpasku.

Mowuck OrtkpbiBaeT 3aknagky lNMpeamMeTHbIM yKasatenb (havina crpasku.

Tabnuubl coegnHeHnn agantepoB OTKpbIBaeT Tabnuuy coeanHeHni Agantepos

YnpaBneHue cuctemon nomowm OrtkpbiBaeT Ananor YnpaeneHne Cucremon nomowm st pabortsl ¢
AOMONHUTENBHBLIMU hannamm CrpaBku: NPUCOEAMHEHUS] X K OCHOBHOMY hanny
CNpaBKy 3MyNATOpa, OTCOEAMHEHNST UM MPOCMOTpa. Hanpumep, 3To MoryT GbITb
pykoBoacTea B coopmate HLP 13 komnnekra komnunatopa.

Korga oTKpbIBaeTCs OCHOBHOWM (havin cnpaBku, UHAEKC OyaeT cogepxaTb MHOEKCHI
13 BCEX NPUCOEANHEHHDBIX (hainoB cnpaBkn. ATO YAOOHO AN MOUCKA B HECKOMbKMX
dharinax cnpaBku cpasy.

YUTobbl MONYYNTb NOMOLLb A5 HEKOTOPOro croBa B okHe TeKCT, MOMeCTUTe Kypcop
Ha 3TO CMoBo U HaxmuTe Alt+F1. ByaeT BbINOMTHEH NOMCK MO 3TOMY CITOBY BO BCEX
dharinax cBO4HON CUCTEMbI MOMOLLN.

MpoBepka HanNU4YUA HOBbIX OrtkpbiBaeT ananor lNpoBepka HaNM4ua HOBbIX BEpCcUn
Bepcumn

Mocnatb Nnucbmo B ®UTOH MoxkHO nocnaTtb NMCbMO B PUTOH MO SIEKTPOHHOM MOYTE.
no e-mail...

O ChipProg-48...

3.1.9.1 O ChipProguUSB

OTOT guanor nokasbiBaerT:
e Homep Bepcum ChipProgUSB;
¢ Bepcusa Windows-o6onouku ChipProgUSB;
e TUMN MVYKPOCXEMBI;
e MPOV3BOAUTENb MUKPOCXEMBI.

MoxanywncTa, AepxuTe nog pyKom aTy MHopMaumio, korga obpallaeTech 3a TEXHUHECKOM Nogaepkon. BnomnHe
BO3MOXHO, YTO BaLLM NPobrembl yxe peLleHbl, 1 BaM HY>KHO TOINMbKO CBEpPUTLCS ¢ HoBoM Bepcuen ChipProgUSB,
KoTopasi HaxoguTcs Ha Bebcavite dutoHa.
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3.2

OkHa

3.21 MHtepdenc Nonb3oBatensa O63op

B nporpamme ChipProgUSB uncnonb3yetcs ctaHgapTHbIN uHTepderic MS Windows ¢ HekoTopbIMY NoMne3HbIMU
OOMNOITHEHVSMU:

1.

B kaxgom cneumnanmanpoBaHHOM OKHE €CTb NOKarbHOE KOHTEKCTHOE MeHI0. UTobbl OTKPbITh €ro, HaXxMuTe npasyto
KNaBuWLWYy MbILIW B Npeaenax okHa, Unv HaxmmTe komomHauuio knasuw Ctri+Enter nnu Ctri+F10. Kaxgon
KOMaHAEe Takoro MeHIO NPUCBOEHA KOMOUHaUUS «ropaynx» knasuw Ctri+<6ykBa>. o HaxaTuio 3TUX KnasuLl B
aKTVMBHOM OKHE UCMOMNHSETCS COOTBETCTBYIOLW A KOMaHaa.

Y Kaxgoro cnewLmanvM3vnpoBaHHOIO OKHa eCTb CBOS MaHenb MHCTPYMEHTOB. OBbIYHO, Y KaXaon KOMaHab
NoKanbHOro MEHI0 eCTb CBOSl KHOMKa Ha 3ToW naHenw. [leicTBre KHOMOK NaHenn MHCTPYMEHTOB
cneumnanu3MpoBaHHOro OKHa PacnpoCTPaHSETCH TONbKO HA 3TO KOHKPETHOE OKHO. Y rNMaBHOrO OKHa NporpamMmbl
ChipProgUSB ecTb Heckonbko naHenen MHCTPYMEHTOB, KOTOPbIE MOXHO BKNOYATbL/ BbIKNIOYATL (B MEHIO
KoHdurypaums, B auanore Onuum akpaHa, 3aknaake Jiunenka ynpaeneHus|52).

Y KaXKgow KHOMKM NaHenm MHCTPYMEHTOB €CTb BCrJibiBaloLLlada NoACKa3Ka: eClii HaBeCTU KypCcop Ha KHOMKY “
3afepXaTtb Ha napy CekyHn, NnoAaBnAeTCcA MalneHbkoe XENTOoE OKOLLIKO C KpaTkuMm onncaHnem 3TOWN KHOMKM.

B uensix skoHOMUM MecTa Ha 3KpaHe Yy KaOoro okHa MOXHO OTKITHOUUTL CTPOKY 3aronoBka. [nsa aToro
ncnone3ynte KomaHay CBONCTBA NOKaNbHOIO MEHIO.

lMpy OTCYTCTBMM CTPOKM 3arofioBka crneumanmnsmMpoBaHHbIe OkHa MOXHO pacrno3HaBaTth Mo NX COLEPKMMOMY 1
MONOXEHUIO Ha 3KpaHe (a Takke, No UBeTy U WpndTy, Korga oHW 3adaHbl OTAENbHO ANS KaXaoro okHa). Ytobbl
NepeMecTUTb OKHO, M0 MOXHO TalLMTb 3a MaHerb MHCTPYMEHTOB: MOMECTUTE KypCOp Ha y4acTKe naHenw,
CcBOGOAHOM OT KHOMOK, HAXKMWUTE NEBYIO KMaBWLLY MbILLW U NEpeTaLmnTe OKHO Ha HOBOE MECTO.

Mo>XHO OTKPLITb N0GOE KONMYEeCTBO OKOH Of4HOro TuNa. Hanpumep, HECKONbKO OKOH [aMn 1 HECKOIbKO OKOH
MepemeHHbIe .

Bo Bcex gnanorax ¢ nonsmMy A4ns BBoga TekcTa eCTb CNUCKU NPeablayLLnMX BBEOEHHbIX 3HaYEHMIA. TN CMIMCKM
COXpaHATCA MeXay ceaHcaMu paGoTbl.

Bo Bcex guanorax ¢ nonsgmu Ans BBoAa Tekcta pa60TaeT (*)yHKLI,VIFl aBTOMaTU4eCcKoe 3aBepLueHne NMeHN.

Bo Bcex guanorax ¢ conaxkamm (check boxes) n nepekntoyatensamm (radio buttons) gBovHom Wwenyok Ha doraxke
UK Nepekxnoyarene NPou3BoANT Takoe Xe AeNCTBUE, Kak OOUHOYHBIN LLENYoK Ha 9TOM chnaxke
(nepekntovarene) n Haxatue kHonku OK. 310 yaobHo, korga cpasdy nocne ycTaHOBKM conaxkka (nepekntoyarens)
Bbl cobrpaeTech 3akpbITb 3TOT Auanor.

3.2.2 OkHo lNMporpammupoBaHue

OxHo MporpammupoBaHue SBMSIETCS MO CYLLECTBY OCHOBHbLIM OKHOM MporpaMmMaTopa. VIMEHHO M3 3TOro OkHa
OCYLLECTBNSIETCS B3aUMOAENCTBUE C MUKPOCXEMOW - YTEHME, 3aMuCb, CPaBHEHWE U T.1.

OKHO coOepXuUT 3aKnagku:

3aknagka Quanor Mporpammuposatve (60,
3aknagka Onuuu, Anpeca, YepenoaHvie [62),
3aknagka CtatucTukalesl.

3.2.2.1 [Ownanor lNporpammupoBaHue

Owvanor cnyxut Ans onpeaerneHyst napameTpoB U 3TaMoB NporpaMMUpOBaHUS.
3aech e oTobpakaeTcs MHGOopmaLms 00 onepauumsx.

AnemMeHTbI guanora OnucaHue

Bydep: B none Bydpep npegcTaBneH cnucok OTKpbIThIx OydhepoB 1 BbIOpaHHLIN Bydep, ¢

KOTopbIM ByeT B3aMMoaencTBoBaTh BblbpaHHasa oyHKLMSA NporpaMmMmnpoBaHmns.

Onepauum Mone onepaunii coagepXnt MeHo pyHKUMIA B3aMMOAENCTBUA C annapaTypoil.

MimMeHHO B 3TOM norne cogepxartca (*)yHKLI,I/II/I,COOTBeTCTByIOLLI,I/Ie yCTaHOBJTIEHHOMY
TUNYy MUKpPOCXEMbI.

KoHTponb Ha unctoty KoHTpornb siuyeek Ha YACTOTY (CTEPTOCTb)

npOFpaMMMPOBaHMe I'IporpaMMMpOBaHme A4eeK
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YteHune
CpaBHeHune

ABTOMaTM4yeckoe
nporpaMmmMmupoBaHue

Anpeca

HayanbHbIM B MUKpOCXeMe:
KoHeu4HbI B MUKpoOCXeMme:
HavanbHbIM B Gy epe:

Bbinonuutb

MoBTOpbLI:
PepakT. ABTO...

MHd opmauma 06 onepaumsx

UreHwne siveek B Oydoep
CpaBHeHVe coaepXMmoro sueek 1 bydepa

ABTOMaTU4ecKoe nporpamMmupoBanue (611 - aTo Hanbonee ynotpebumbiii Habop
onepauui Hag MUKPOCXEMOM

B aTOM none pacnonoxeHbl agpeca, ¢ KOTopbIMU paGoTatoT gy HKLMK
MPOrpPaMMMPOBaHUS.

Adpec B MMKpPOCXEME, C KOTOPOro HauMHaeTCs NporpaMmmMpoBaHme
AZpec B MMKPOCXEME, C KOTOPbIM 3aKkaHYMBaETCS NMporpaMmmMpoBaHme
HavanbHbIi agpec B Bydepe, ¢ KOTOPOro BbIGupatoTCs AaHHbIe

[nsa aktvBm3aummn yHKLUM B Mose onepauni Heodxoanmo BblopaTh OYHKLNIO U3
CnmMcKa v 3anycTutb ee NnMbo ABOVHBIM HaXKaTUeM NeBOW KHOMKN MbILK, Nnbo
HaxaTnem Ha KHorKy BbINoNHUTL , NGO knasuwwen Enter.

B none onpepensieTcsi KONIMYECTBO NOBTOPOB BLINOSHEHNS (DY HKLLMW.
PenaktupoBaHue aToro Habopa onepauii MOXHO OCYLLECTBIATb, HaXaB KHOMKY.

Bcs MHdopMaLms 0 BbIMOITHEHUM OMNepaLuii C MUKPOCXEMaMK, CMEHe Tuna
MUKPOCXEM, a Taike 3arpy3ke/Bbirpy3ke dannos B bydepa namaTn nomeLaeTcs B
none.

3.2.2.1.1 AsTomatuyeckoe lNporpammmpoBaHme

ABTOMaTMYECKOEe NPOrpaMMMpOBaHME - 3TO HaBop MpoLieayp M3 Crincka onepawuii okHa porpammmnposarms |38

Kaaas MuKpocxema “MeeT CMMCOK aBTOMaTUYECKOro NporpaMmMmMpoBaHuns no yMon4yaHuio. OBbIYHO STOT CMMCOK
coaepxuT npoueaypbl CTupaHus, KoHTponvpoBaHve Ha cTepTocTb, MNporpamMmmupoBaHune, CpaBHeHue, Y CcTaHoBKY
3awmTel. Monb3oBaTtenb MOXET peaakTMpPOoBaTh CMMCOK aBTOMaTMYECKOro NporpaMMpoBaHIs Mo CBOEMY YCMOTPEHWIO.

B aTom none B gpeBoBuagHOM hopme NpeacTaBreH CIMCOK onepauui ¢ Mmukpocxemon. MocnegHsas npouenypa B 3TOM
cnvcke - 3To ABToMaTtnyeckoe nporpammumpoBaHme. 3JTa npolenypa UCnonb3yeTcs NS Bbl3oBa Naketa gy HKL WA,
KOTOpble 0ObIYHO BbINOMHATCSA C MUKpocXemol. Kaxxgasi MMKpocxema MMEET CMMCOK aBTOMaTUHECKOro
NporpamMMmMpoBaHmMs Mo ymornyaHuio. OBbIMHO 3TOT CNMCOK cogepXkuT npouenypbl CTupanusi, KoHTponvpoBaHust Ha
CTepTocTb, [porpammupoBaHune, CpaBHeHve, YCTaHOBKY 3alluTbl.

Ecnu Bbl XOTUTE M3MEHUTL COCTaB Unun NnopAa0K UCTONMHEHUA KOMaH, NakeTa I/ICFIOJ'Ib3yI7ITe KHOMKY PepakT.ABTO...,
KOTOpasd BbI3OBET Ananor PeﬂaKTMpOBaHMe Cnucka onepau,vm aBTOMaTU4eCKoro nporpamMmmMmupoBaHuA.

340ecb MOXHO OTpeAakTMpPOBaTb CMMCOK KOMaHA Npy nomMoluy KHonok [lo6aBute 1 Yoparb.

¥ PeaKTHPOBAHHE CIIACKA ONEP3A LNl 3 BTOME THYECKOID NPOrpa

i BeifipaHHee dyHKLM

CpaeHeHue

v loToso I

BOCCTAHOEWTE CRMCOK No YrA0N43aHKD

2| x|

r~ NOCTYNHEIE SYHKLMMH

OHTPOE HA HHETOTY
- MparpamupoBaHUE
-~ Yrenue

- CpaBHeHWe

foe CTHPAHME

|

Heobxogumble doyHKLMM BbIOMpatoTcs u3 nonst JlocTynHble ) yHKLUKM 1 Npu NOMOLLM KHOMK1 [Jo6aBUTb nepeHocATcs B
none BbibpaHHbIe PYHKUMKM. YOaneHne npoucxoanT B obpaTHoM nopsigke: B none BoibpaHHble ¢ yHKLMN
BblOMpatoTCca pyHKUMM ANs yaaneHus, 3aTeM KHonkov Yopatb yaansatoTcs.
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3.2.2.2 [Owuanor Onuuun, Agpeca, YepepoBaHue

B aT0l1 3aknagke nomelleHbl OOMOMHUTENBHBIE ONLUM NPOrpamMMMpPOBaHUS:

dnemeHTbLI AnManora OnucaHune

YepepnoBaHue AaHHbIX Mpynna u3 cemMy pagmo KHOMOK B none YepenoBanust AaHHbIx (62 nossonset
MCMNonb30oBaTb BOCbMMPA3psiaHble MUKPOCXEMbI NaMATK B cuctemax ¢ 16- n 32-
pa3psigHOM OpraHM3aumven namsiTu.

Onuwvmn

Tect npucytcTBua Mukpocxembl [1py yCcTaHOBREHHOW ONuumK, nepeg nobon MaHnnynaumen ¢ MMKPOCXeMom
B Konogke NPOn3BOAUTCS TECTUPOBAHNE HaNMYNST MUKPOCXEMbI B KOIOAKE, MPpY 3TOM
TECTMPYETCS HanMumMe KOHTaKTa Ha KaXaoM BblIBOAE MUKPOCXEMbI.

MpoBepaTb naeHTU( UKaTop Mpyn ycTaHOBREHHO ONuuK, ByAET KOHTPONUPOBATLCS BHY TPEHHUIN MAEHTUMKATOP
MUKPOCXEMbl MUKPOCXEMb!.

PeBepcupoBaTtb nopsgok 6ant  [pu yCTaHOBMEHHOW ONUUM Npy paboTe ¢ MUKPOCXEMOW (NpOorpaMmMMpoBaHme,
YTeHue, cpaBHeHNE) GalTbl B LUECTHAALATUOUTHOM CIIOBE MEHSIOTCSA MecTamu. B
Aamne 6ydepa AaHHble MECTAMU HE MEHSIFOTCS U COOTBETCTBYHOT 3arpy>XeHHOMY

aviny. ).
KoHTponb uncroTtbl nepea [Mpy yCTaHOBNEHHOM ONLNK Kaxkgoe BhbINoNHeHWe npouenypbl Program oyget
nporpaMmmMupoBaHMemM npeaBapatb npouenypa Blank check
MpoBepka nocne Mpn ycTaHOBNEHHOW ONLMKN KaXXgoe BbINONHeHWe npoueaypbl Program 6ypet
nNporpaMmMmupoBaHusA 3aKaH4MBaTbCs npouenypon Verify
MpoBepka nocne 4YTeHUsi Mpn ycTaHOBNEHHOM ONuUK Kaxgoe BoinonHeHve npoueaypbl Read Gypet

3akaH4mBaTbCsa npoueaypon Verify

ABTOMaTUYeECKOe pacno3HaBaHue I'Ipvl yCTaHOBJ'IeHHOIZ onuunn nporpamMmmMaTop CKkaHupyeT BCe BblBOAbl MUKPOCXEMbI Ha

NPUCYTCTBUSA MUKPOCXEMbI B Hanuune KOHTaKTa Kak4oro BbiBOAA M, NMPU HAaNM4YuM KoOHTakTa, 3anyckaeTt nmbo
Konogke BbIGpaHHyl0 DYHKUMIO, MTM60 ABTOMAaTUYECKOe nporpamMmypoBanue |61,

Mpwu pacnosHaBaHuKn pynna n3 Tpex paguno KHOMOK MNO3BOISET BbibpaTh AENCTBUE MPY MOSBIIEHN
MUKPOCXEMbIl UNN NO KHOMKe cobbITus (Mpn pacno3HaBaHMM MUKPOCXeMbl UK Mo KHorke 'Start’).

L] 1]

Start

3.2.2.2.1 YepenoBaHue gaHHbIX

pynna n3 cemun pagmo KHOMok noss YepenoBaHusa AaHHbIX

AnemeHT gnanora OnucaHue

Her YepenoBaHus gaHHbIX HET. bydep faHHbIX paccMaTpuBaeTCH Kak HENMPEPbLIBHLIN MacCuB
OaHHbIX.

YeTHbIN Gant MaccurB gaHHbIX pacCMaTpMBaETCS Kak MacCUB LLeCTHagLUaTMpaspsiaHbIX CroB, MUKPOCXeMa

paboTaeT Tonbko ¢ banTamm, pacrnonoXeHHbIMM MO YeTHBIM agpecam. Hanpumep, npy YTeHum
MUKpOCXxeMbl B Bydep HyneBorn 6anT MUKpocxemMbl Oy4eT NOMeLLEH B HyneBon banT Bydepa,
nepsbIi 6GalT MUKPOCXeMbl - BO BTOpon 6anT Bydepa 1 T.4.

HeuyeTHbI GanT MaccuB gaHHbIX paccMaTpMBaETCS Kak MacCUB LLeCTHaALaTupaspsiaHbIX CIoB, MUKpOCXemMa
paboTaeT Tonbko ¢ GanTaMu, pacnonoXeHHbIMU MO HEYETHBIM aapecam. Hanpumep, npu YTeHun
MUKPOCXeMbI B Bydpep HyneBon 6ant Mmkpocxembl BygeT nomelleH B nepebiv 6anT Oydepa,
nepBbIi GalT MUKPOCXeMbI - B TpeTU banT Bydepa 1 T.4.

Bant 0 MaccuB faHHbIX pacCMaTpUBaETCH Kak MaccuB 32-pa3psigHbIX CIIOB, MUKPOCXeMa paboTaeT
TOMNbKO C HyneBbiM GanTom 32-paspsgHoro crnosa. Hanpumep, Npu YTEHMU MUKPOCXEMbI B
Oydep HyneBor GanT MUKpPOCxXeMbl OyAEeT NOMeLLEH B HyneBown 6anT Oydepa, nepebivi GanT
MMKPOCXEMbI - B YETBEPTLIN OanT bydhepa 1 1.4.

Bant 1 MaccuB gaHHbIX paccMaTpyBaeTCs Kak MaccuB 32-paspsigHbIX CIOB, MUKpOCXeMa paboTaeT
TONbKO C NepBbiM BanTom 32-paspsgHoro crnoea. Hanpumep, npu YTeHUn Mmkpocxemsl B Bydep
HyneBow 6anT MMKpocxeMbl ByaeT noMeLleH B NepBbil 6anT Oydepa, nepsbin 6akT MUKPOCXEMbI
- B NsATbIN BanT Bydepa n T.4.

© 2009 ®umoH, http://www.phyton.ru



Bant 2 MaccuB faHHbIX pacCMaTpMBaETCH Kak MaccuB 32-pa3psigHbIX CIIOB, MUKPOCXeMa paboTaeT
TOmNMbKO CO BTOpbIM Bantom 32-paspsgHoro crnosa. Hanpumep, npu YTeHUn MrKpocxembl B Bydep
HyneBow 6anT MMKpocxeMbl ByaeT nomelleH Bo BTopon 6anT Gydepa, nepBbin 6avT MUKPOCXEMbI
- B WwecToun 6ant Bydepa u T.4.

Bant3 MaccuB aaHHbIX paccMaTpyBaeTCs Kak maccue 32-pa3psaHbIX CnoB, MUKpocxemMa paboTaeT
TOMNbKO C TPETbUM BariTom 32-pa3psigHOro CroBa. Hanpumep, Npy YTEHUM MUKPOCXeMbl B Bydep
HyneBow 6anT MMKpocxeMbl ByaeT nomMeLleH B TpeTuin 6anT Gydpepa, nepsbin 6akT MUKPOCXEMbI -
B cegbmon 6anT Bydepa 1 T.4.

3.2.2.3 [Ownanor Ctatuctuka

OTOT Avanor npeaHasHadeH Ans BedeHus nogcyera 3anporpaMMmpoBaHHbIX MUKpocxeM. OH MOXKET OKa3aTbCH OYeHb
yO0OHbIM MpY NporpaMmMmMpoBaHn 6onbLLIO NapTum n3genuin. Ha CTaTucTUKy OKasblBalOT BMUSIHUE TOMBKO ChyHKLMN
aBTOMAaTMYECKOrO NporpaMmmpoBaHus [61], apyrve cyHKLMM NporpaMMMpoBaHKst B NOACYETE CTAaTUCTVKN HE YYaCTBYIOT.

AneMeHTbI gnanora

Ouuctutb CTaTUCTUKY

OGpartHbIN oTCcueT
NporpaMMmMpoBaHNsl MUKPOCXEM

Bknountb o6paTHbIN cYeT

BblgaBaTb coob6LlieHue, Korga
CYEeTYMK OoTcuyeTa AoCcTUraer
Hyns

COpacbiBaTb CHETYUKMU
MMKpPOCXeM, Korga cyeTuymK
obpartHoro cuerta gocruraer
HynA

YuutbiBaTh TOMLKO YCNELIHO
3anporpaMMUpoBaHHbIe
MUKPOCXEMbl

OnucaHune
KHorka, koTopasi Npu HaxaTum No3BonseT obHyNMUTL CTaTUCTUYECKME OaHHbIE.

Benetcs o6paTHbIi OTCYET NporpamMmmMypyemolt NapTum MKPOCXEM

[Mpn ycTaHoBKe 3aTOM ONuMKM BKITHOYAETCHA 0OpaTHbIN OTCYET NPOrpaMMUpPOBaHNS
MMKDPOCXEM

I'IpM yCTaHOBKe 3TOW ONuUUM BblAAeTCsl COOBLLEHME, KOrga CHETUMK OTCHeTa
OOCTUrHET Hyn4.

Mpu ycTaHoBKe 3TOW ONLMUM cOpachkIBalOTCS CYETYMKN MUKPOCXEM, KOrga CHETUNK
OCTaBLUNXCA MUKPOCXEM OCTUraeT Hyns.

I'IpM yCTaHOBKe 3TOW ONuUUN TONbKO ycnewHo 3anporpaMmmMmmpoBaHHbie MUKPOCXeMbI
Y4YnUTbIBAKOTCA Npn noacyeTe CTaTUCTUKN.

YcTaHOBUTb HavarnbHOe 3Ha4YeHue I'IpM HaXXaThn Ha 3TY KHOMKY BCE CHETHUKN YCTaHaABIMBAOTCA B UCXOOQHOE

CYeT4YUKa oTcHeTa

COCTOAHME.

3.2.3 OkHo lMporpammupoBaHme B MynbTtunporpammaTtopHOM

pexume

OxHo MporpammMupoBaHue SBISIETCS MO CYLLECTBY OCHOBHbLIM OKHOM MporpamMmMaTopa. VIMEHHO 13 3TOro okHa
OCYLLECTBNSAETCS B3aUMOAENCTBIE C MUKPOCXEMOIA - YTEHWe, 3aMuCb, CpaBHEHWE U T.1.

OKHO CoOepPXUT 3aKnagKu:

3aknagka Ouanor MNporpaMmMypoBaHye (60,

3aknagka Onuuu, Anpeca, YepenoaHve [62),

3aknagka Ctatuctukalsesl.

3.2.3.1  [Ouanor lNporpammupoBaHue

OTO OCHOBHOW Amarnor, B KOTOPOM OCYLLECTBNSETCS NpoLecc nporpaMmmMpoBaHus. 34echk xe oTobpaxaeTcs
nHgopmavnmsa ob onepaumsax. Kaxxgomy nporpammaTtopy, Uy Konogke nporpaMmMartopa, NpucBOeH CBOW HOMEP.

AnemeHTbLI Ananora

OnucaHune
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BbinonHutb

MHd opmauma 06 onepaumsax

Kaxxgomy nporpammartopy, Unu Konogke nporpammaropa, NpUcBOEH CBOW HOMEP.
HaxxaTtvne Ha kHonKy BbINnonHWTb NpuBOAUT K 3anycKy npoueaypbl ABTOMaTM4ECKOro
nporpammvpoBanus |64 ans COOTBETCTBYIOLLLErO HOMEpa NporpaMMaropa 130 ynm
Korogku nporpammaropa. log KHOMKOW pacnonoxeHa cTaTtycHasa CTpoka, KoTopas
NnoKasblBaeT COCTOSIHME COOTBETCTBYOLLEN Konoaku. o Hel ykasaHa cTaTucTuka
Mo 3TOW KOMOAKE.

Bcs MHdopMaLms 0 BbIMOITHEHUM ONepaLuiA C MUKPOCXeMaMK, CMeHe Tuna
MUKPOCXEM, a Taike 3arpy3ke/Bbirpy3ke dannos B bydepa namaTn NnomMeLLaeTcs B
3ToMm none. NS kakaon Konogky nporpaMmmaropa ecTb CBOS 3aknagka MHdopmawmm
06 onepauuax. 3aknagkv NoMMeHoBaHbI HOMepamm KOMNoAdoK.

3.2.3.1.1 AsTtomatuyeckoe lNporpammmpoBaHme

ABTOMaTVYECKOE NPOrpaMMMPOBaHIE - 3TO HABop NpoLeayp M3 CMcka onepaumin okHa Mporpammvposarmns (38,

Kaxxaas Mukpocxema MMeEeT CMCOK aBTOMATUYECKOro NporpaMMUpOBaHmMst Mo yMorndanuto. OBbIMHO 3TOT CNMCOK
cogepxuT npoueaypbl CTupanus, KoHTponupoBaHue Ha cTepTocTb, [NporpaMmmmpoBaHne, CpaBHeHue, Y CTaHOBKY
3awuThl. MNonb3oBaTenb MOXET peaakTMpoBaTb CMMCOK aBTOMATMYECKOro NporpaMMMpPOBaHKst N0 CBOEMY YCMOTPEHMIO.

B sTom none B gpeBoBuaHOM dhopme NpeAcTaBreH CNMCOK onepauni ¢ Mukpocxemol. MocnenHsst npouenypa B 3TOM
cnncke - 3To ABTOMaTuyeckoe nporpaMmmMmupoBaHme. 3OTa npoueaypa Cnomnb3yeTcs And Bbi3oBa NakeTa yHKUNNA,
KOTOpble 0ObIYHO BLIMOMHAITCSA C MUKPOCXeMOW. Kaxkgas MMKpoCcxXeMa MMEET CMUCOK aBTOMAaTUHECKOro
nporpaMmmMpoBaHns Mo yMmonyaHuio. OBbIYHO 3TOT CNMCOK coaepxuTt npoueaypbl CTupanHus, KoHTponMpoBaHus Ha
cTepTocTb, [porpammupoBaHne, CpaBHeHWe, YCTaHOBKY 3allMTbl.

Ecnu Bbl XOTUTE N3MEHUTbL COCTaB UNu nopALnoK UCMOJTHEHUA KOMaH NakeTa I/ICI'IOﬂb3yl7ITe KHOIKY PepakT.ABTO...,
KOTOpasa BbI3OBET Auanor PeﬂaKTMpOBaHMe CnUcCKa onepauuﬁ aBTOMaTuU4eCcKoro nporpamMmmMmupoBaHus.

34ecb MOXHO OTpedakTUPOBaTh CIMCOK KOMaHA Npu NOMOLLM KHomnok [lo6aBuTb 1 Y6patb.

¥ PeaKTHPOBAHHE CIIACKA ONEP3A LNl 3 BTOME THYECKOID NPOrpa B3 llil

i BeifipaHHee dyHKLM

CpaeHeHue

v loToso I

BOCCTAHOEWTE CRMCOK No YrA0N43aHKD |

r~ NOCTYNHEIE SYHKLMMH

OHTPOE HA MMCTOTY
- M por parrUpoEaHUE
-~ Yrenue

- CpaBHeHWe

o CTHpaHMHe

Heobxoanmble dpyHKUMM BbIGMpatoTcs u3 nonst JlocTynHble ) yHKLMKM 1 Npu NOMOLLM KHOMK1 [loGaBUTb NepeHocATcs B
none BblbpaHHble PYyHKUMKW. YaaneHue nponcxoanT B obpaTHOM nopsake: B none BoibpaHHbie ¢ yHKLUMK
BblGMpatoTcs dhyHKUUM ANS yaaneHus, 3aTeM KHormko Yoparb yaansoTcs

3.2.3.2 [Ownanor Onuuun

B aToi 3aknagke nomeLleHbl 4OMNONHUTENbHbIE onuuy My nbTUNPOrpaMMaToOpPHOrO peXumMa NporpaMMMpPOBaHns |

AnemMeHTbI gnanora
Bydep:

Anpeca

Ha4yanbHbIl B MUKpOCXEMeE:

KoHeuHbI B MUKpOCXeMe:

OnucaHue

B none Bycrep npencTaBneH cnnucok OTKpbIThIX OydhepoB 1 BbIOpaHHLIN Bydep, ¢
KOTopbIM ByAeT B3aMMoaencTBoBaTh BblbpaHHasa yHKLMSA NporpaMmMmnpoBaHmns.

B aTOM none pacnonoxeHbl agpeca, ¢ KOTOpbIMM paboTatoT goyHKLNM
NpPOrpaMMUPOBaHMS.

AZpec B MMKpOCXeMe, C KOTOPOro HadMHaeTCcs NporpaMmmMpoBaHie

Apec B MMKPOCXeMe, C KOTOPbIM 3aKaH4YMBaeTCs NporpaMMUpoBaHnie
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HavyanbHbIM B 6ychepe: HauanbHbii agpec B 6ydepe, ¢ KOTOPOro BbIOMpatoTCsl A4aHHbIe

YepenoBaHue AaHHbIX Mpynna 13 cemMv paamo KHOMOK B none YepenoBanust AaHHbIx (62 nossonset
NCMonb30BaTbh BOCbMMpPa3psiAHbIeE MUKPOCXEMbI MaMAT B cucTemax ¢ 16- n 32-
paspsigHOM opraHn3auuen namsitu.

Onuun

TecT npucyTcTBUA MUKPOCXeMbI Bl Ipy yCTaHOBMEHHON onuun, nepeq nobon MaHUnynsunen ¢ MMKPOCXEMOWN
Konoake NpPon3BoOAUTCS TECTUPOBAHNE HaNMYUSi MUKPOCXEMbI B KOIOAKE, MNP 3TOM
TECTUPYETCS HanMyMe KOHTaKTa Ha KaXKa4oM BbIBOAE MUKPOCXEMbI.

MpoBepaTb naeHTud MkaTop [Mpn ycTaHoBneHHoW onuum, ByaeT KOHTPONMPOBAaTLCSA BHYTPEHHUA MOEHTUGMKATOP
MUKPOCXEMbI MVKPOCXEMB.

PeBepcupoBaTtb nopsigok 6ant  [Npy yCTaHOBNEHHO OnLMM Npu paboTe ¢ MUKPOCXEMOM (NPOrpaMMUPOBaHME,
YyTeHue, cpaBHeHve) GaiiTbl B LeCTHaALaTMBUTHOM CrioBe MeHsItoTCst MecTamu. B
damne Bydepa AaHHbIE MECTaMM HE MEHSIOTCS U COOTBETCTBYIOT 3arpy>KeHHOMY

danny. ).
KoHTponb uncroTtbl nepea Mpy ycTaHOBNEHHOM ONLKM Kaxkaoe BhbiNonHeHWe npoueaypbl Program oyget
NporpaMmMupoBaHMEM npenBapatb npouenypa Blank check
MpoBepka nocne [Mpn ycTaHOBNEHHOM ONLUM Kaxaoe BbiNonHeHne npoueaypbl Program 6yget
nporpaMmMmupoBaHusA 3akaH4mBaTbCA npouenypon Verify
MpoBepka nocne 4YTeHUsA [Mpn ycTaHOBNEHHOW ONuUK Kaxkgoe BhinonHeHne npoueaypbl Read Gypet
3akaH4yuBaTbcA npouenypon Verify
Cnucok pyHKuMM B aTom none npeacTaeneH cnvcok dyHKUMIA, KoTopble ByayT 3anyckaTbcsi TMbo npu
aBTOMaTU4yecKoro HaXXaTWW KHOMKW BbinonHuh [631 aunora nporpamMmmpoBaHisi, nnbo npu
nporpaMmMupoBaHusA ABTOMaTMYECKOM |31 pacno3HaBaHWN MUKPOCXEMbI B KOFIOAKe MporpaMmmMartopa, nnbo

npv HaXkaTum kHomnku Start Ha BepxHeN naHenu nporpammaropa.

ABTOMaTH4YecKoe pacno3HaBaHue [lpy yCTaHOBIEHHOW OMLMM NPOrpaMmMaTop CKaHUPYET BCE BblBOAbLI MMKPOCXEMbI Ha

NPUCYTCTBUA MUKPOCXEMbI B HanmM4Me KOHTaKTa KaX/Joro BbIBOAA W, MPW HaNM4MM KOHTaKTa, 3anyckaeTt
Konopgke ABTOMAaTUYECKOE NporpaMmMyposaHe (67,

Mpu pacnosHaBaHuK Mpy pacno3HaBaHNM MUKPOCXEMbI UK MO KHOMKe CTapT 3anyckaeTcs npoueaypa
MMUKPOCXEMbI UNU MO KHOMKe ABTOMAaTMYECKOrO NporpamMmm1poBaHys |61,

[ | ]

Start

3.2.3.2.1 YepepnoBaHue gaHHbIX

pynna n3 cemn pagmo KHOMOK nons YepenoBaHms OaHHbIX

AnemMeHT guanora OnucaHue

Het YepenoBaHus AaHHbIX HET. Bydep AaHHbIX paccMaTpuBaeTCs Kak HernpepbIBHbLIN
MacCuB OaHHbIX.

YeTHbIV OanT MaccuB gaHHbIX paccMaTpMBaETCS Kak MacCuKB LecTHagUaTpaspsiaHbIX CroB,
MMKpOCXema paboTaeT ToNbKo ¢ BanTamu, pacrnonoXeHHbIMW MO YETHBIM agpecam.
Hanpumep, npu YTeHUn MUkpocxembl B Bydpep HyneBo 6anT MMKpocxeMbl OyaeT
nomeLLeH B Hynieson 6ant Gydepa, nepsbii 6alT MUKPOCXEMBI - BO BTOPOW GanT
Oydepa u T.4.

He4yeTHbIn GanT MaccumB AaHHbIX paccMaTpMBaETCH Kak MacCyB LLeCTHaaLaTupaspsaaHbIX CrioB,
MUKpOCxema paboTaeT Tonbko ¢ 6anTamm, pacnosioXKEHHbIMM MO HEYETHBIM
agpecam. Hanpumep, npv YTeHUM MUKpPOCxXeMbl B Bydpep Hynesow 6ant
MMKpOCXeMbl ByeT nomelLleH B nepBbin 6anTt Bydepa, nepsbin 6anT MUKPOCXEMbI -
B TpeTun 6ant Gydpepa u 1.4.

Bant 0 MaccuB faHHbIX paccMaTpuBaeTCs Kak MaccuB 32-paspsigHbIX CrioB, MUKpOCXema
paboTaeT TonbKO C HyneBbIM 6anMToM 32-paspsaHoro cnosa. Hanpumep, npu
YTEHUM MUKpPOCXeMbl B Bydhep Hyneson 6anT MMKpocxembl ByaeT noMeLLeH B
HyneBow 6anT Bydepa, NepBbI GakT MUKPOCXeMbl - B YETBEPTLIN OanT Oydepa u T.
a.
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Bawnt 1 MaccuB faHHbIX paccMaTpmuBaeTCs kak MaccuB 32-pa3psigHbIX CroB, MUKpOCXema
paboTaeT ToNbKO C NepBbIM 6anTom 32-paspsgHoro crosa. Hanpumep, npu
YTEHUM MUKpPOCXeMbl B Bydbep Hyneson 6anT MMKpocxembl ByaeT noMeLLeH B
nepBblii 6ant Oydepa, NepBbIi GalNT MUKPOCXEMbI - B MATLIN OanT Gydepa 1 T.4.

Bant 2 MaccuB faHHbIX paccMaTpMBaETCS Kak MaccuB 32-paspsiaHbiX CNoB, MUKPOCXeMa
paboTaeT ToNnbko CO BTOpPbIM 6arMToM 32-pa3psigHoro cnoesa. Hanmpuwmep, npu
YTEHUN MUKPOCXeMbI B Bycbep HyneBown BaT MUKpocxeMbl OyaeT noMeLLeH BO
BTOpOW BanT Bydbepa, NepBbIN GaNT MMKPOCXeMbI - B LLecTon Gant Bydepa u 1.4.

Bant3 MaccuB gaHHbIX paccMaTpMBAETCS Kak MacCcuB 32-paspsiaHbiX CNOB, MUKPOCXeEMa
paboTaeT ToNbKO C TPeTbUM 6anTom 32-pa3psigHoro cnosa. Hanpumep, npu
YTEHUN MUKPOCXeMbI B Bydhep HyneBow BanT MUKpocxembl ByaeT NOMELLEH B
TpeTun 6anT Bydpepa, nepsbin 6akT MUKPOCXeMbl - B cefbMon GanT Oydepa u T.4.

3.2.3.3 [Ouanor Cratucrtuka

OTOT Avanor npeaHasHaveH ans BeaeHus noacyeTta 3anporpaMMypoBaHHbIX MUKPOcxeM. OH MOXKET oKa3aTbCsi O4eHb
yO06HBIM NPV NporpaMMMpoBaHnn GonbLUIo napTun uagenuii. Ha CTaTMCTUKY OKasbIBalOT BIIMSIHWE TOMbKO (OYHKLIMM
aBTOMAaTMYECKOrO NporpaMmmpoBaHus [61], apyrve cyHKLMM NporpaMMMpoBaHUst B NOACYETE CTAaTUCTVKM HE Y4YaCTBYIOT.

JnemeHTbLI anManora OnucaHune

O4YnCTUTL CTaTUCTUKY KHorka, koTopasi npu HaxxaTum No3BoNsSeT ObHYNUTbL CTaTUCTUYECKME OaHHbIE.

OGpaTHbI oTcyeT Bepnetca obpaTHbI OTCYET NporpaMmmMpyeMon NapTum MAKPOCXEM

NPOrpaMMUPOBaHUA MUKPOCXEM

Bknountb o6paTHbIN cYeT Mpn ycTaHoBKe 3TOM ONuUUM BKIKOYAETCH 0BpaTHbIN OTCYET NPOrpamMMmMpoBaHNS
MUKPOCXEM

BbigaBaTb coobLleHue, Korga Mpn ycTaHoBKe 3TOM onuMu BblgaeTcsi coobLyeHre, Koraa CHETUUK oTcyeTa

CYETYMK OTCYHeTa [OCTUraeT HynA JOCTUIHET Hyns.

CopacbiBaTb CHETUMKMU [Mpn ycTaHoBKe aTOM onumn cOpacbIBaOTCS CHETHMKA MUKPOCXEM, KOrga CHETUMK

MUKpPOCXeM, Korga cyeTYmK OCTaBLUMXCS MUKPOCXEM OOCTUraeT HyIsi.

obpaTtHoro cuyeta gocruraer

HynA

Y4uTbIBaTb TONbKO YCMNELHO [Mpn ycTaHOBKe 3TOM ONLMM TOMBbKO YCMNELHO 3anporpamMMMpPOBaHHbIE MUKPOCXEMbI

3anporpaMmmumpoBaHHbIe YYUTBLIBAIOTCA MpW NogcyeTe CTaTUCTUKU.

MUKPOCXEMbI

YcTaHOBUTb HavarbHOe 3HaYeHue I'IpM HaXXaThn Ha 3TY KHOMKY BCE CHETHUNKN YCTaHaABIMBAOTCA B UCXOOQHOE
CYeT4YUKa oTcHeTa COCTOAHME.

3.24 OkHo PepakTop MNMapameTtpoB Mukpocxembl U Anroputma
MporpammunpoBaHus

B okHe MapameTpbl Mukpocxembl u Anroputma npeacraBreHa MHopmaumsa o napameTpax MUKPOCXeMbl U
napameTpax arroputMa nporpaMM1pOBaHMS.

NHdpopmMauusa B aTom okHe pa3buTa Ha ase rpynnbl Mapametpbl Mukpocxembl u MapameTpbl Anroputma. 3Ty rpynnbi
pasgeneHbl FopU3oHTaNbHbIMM MMHUSIMU rony6oro LiBeTa.
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MapameTtpbl Mukpocxembl 370 cneundmyeckne ans kaxkgon MMKpocxeMbl napameTpbl. OBbIMHO, 3TK
napameTpbl XapakTepHbl 4751 MUKPOKOHTPONepoB unu mukpocxem FLASH namstw.

[ns MUKPOKOHTPOSIEPOB B KAYeCTBE 3TWX NapaMeTpoB MOryT ObiTb
KOH(pUIry paLMoHHbIE OUTbI, 3HAYEHUS! KannGpPUPYOLLIMX KOHCTaHT, agpeca cTapTa
MMKPOKOHTPOMMEPOB U T.M.

Ons mukpocxem FLASH namsitTv B kKayecTBe 3TUX NapaMeTpoB, 0ObI4HO, BbICTYNAOT
CEKTOopa MMKPOCXEMbI

MapameTpbl Anroputma 3T0 NapameTpbl anroputMa NporpaMMUpPOBaHUs BbIGpaHHON MUKPOCXeMbI. B
kayecTBe NapaMeTpoB anropuTMa MOryT BbICTYNaTh TUM anropuTMa 1 HarnpspkeHus
NpOrpaMMMpPOBaHNSI.

BAXHO! NMpumeyaHue: Jobble M3AMEHEHMS B 3TOM OKHE HE BbI3blBalOT HEMEATIEHHbIE N3MEHEHUSI B MUKPOCXEME.
YcTaHoBKa NapamMeTpoB, cAenaHHasi B 3TOM OKHe, TONbKO NMOAroTaBnMBaeT KOHMIrypaumio nporpaMmmpy emoro
ycTponcTea. NMapameTpbl MUKpocxembl OyayT 3anporpaMMUMpPOBaHbl B MUKPOCXEMY TOJSTbKO MOCIE aKTMBU3aLmMm
npoueaypbl NMporpammupoBanua B criucke MapameTpbl MMKpocxembl nons Onepaunmn okHa [MporpamvivposaHue [60),

OKHO pa3geneHo Ha Tpu BEPTUKaNbHbIX KONOHKMU:
1. HaumeHOBaHMe NapameTpa,
2. ero 3HaueHue,
3. KpaTKoe onucaHue napameTpa.
HanmeHoBaHue penakTmpyemMbiX napamMmeTpoB Nnoka3aHo CUHUM LIBETOM, Npo4ee - YepHbIM LLBETOM; €CJ11 Nofib3oBaTeslb

M3MEHWN napameTp, HOBOe 3HaYeHe OTODpaKaeTCsi KpacHbIM LIBETOM. Ecnin 3HauYeHWe Benuko Ans oTobpakeHWsi, OHO
3ameLaetcs Tpemsi Todkamu (“..."). ECNM 3TN TOYKM KpacHble, 3HAYUT, NapameTp Obii U3MEHEH.

KomaHgbl naHenun MHCTPYMEHTOB OKHa:

KHonku naHenn  OnucaHue

Edit IMpy NOMOLLIM STOW KHOMKM MOXHO OTpPeAaKkTMpoBaTh NapameTp, KOTOPbIN BbIOpaH akTMBHON NIMHUEN.
YUrobbl oTpeaakTMpoBaTh NapameTp, ABaXOb! LLENKHUTE NIEBOM KHOMKOM MbILLW MO €ro UMeHu, Toraa
nossutcst  Komanaa Edit/67. [Ins pasHbix napaMeTpoB BbI3LIBAIOTCS pasHble AKTUBHbIE OKHA.

Min.Value [Mpy NOMOLLM STOW KHOMKN MOXHO NPUCBOUTE MUHUMArbHOE 3HaYeHe TOMY napameTpy, KOTOpbI
BbIGpaH akTMBHOW NMHNE.

Max.Value Mpy NOMOLLM 3TON KHOMKM MOXHO MPUCBOUTb MUHMMASTbHOE 3HA4YEHME TOMY NapameTpy, KOTOpPbIN
BbIOpaH akTMBHOW NVHNEN.

Default [Mpy NOMOLLIM 3TOW KHOMKN MOXXHO NMPUCBOUTE 3HAYEHME MO YMOMYaHMUIO TOMY NapaMeTpy, KOTOpPbIN
BblGpaH akTMBHON NUHWEN.

All Default [Mpy NOMOLLIM 3TON KHOMKM MOXHO MPUCBOUTL 3HAYEHUs MO YMOMYaHUIO BCEM MNapamMeTpam.

3.2.4.1 KomaHpga Edit

PenaktupoBaHue napameTpoB MUKPOCXEMbI U anropuTmMa NporpaMMMpPOBaHUs OCYLLECTBIISIETCS B crieaytoLmx dopmarax:

MapameTpsbl OnucaHwue

Bbinapgaroulee MeH0 PepnaktnpoBaHue B 3ToMm chopMaTe OCYyLLECTBNSIETCA B TOM Cllyyae, Koraa 3HadeHve
napamMeTpa BblOMpaeTcs U3 NpeaonpeneneHHoro Crnmcka.

Owanor Check Box PenaktnpoBaHue B 3ToOM (hopMaTe OCyLLECTBNSAETCHA B TOM Crnyyae, korga npu
peLaKTMpPOBaHUM NapamMeTpa npeafiaraeTcs BKITHOYUTL/BLIKIIOYNUTL OMLMI0
nporpaMM1POBaHUSI.

M3meHeHue 3HaYeHns napameTpa PepaktupoBaHue B 3ToM hopmaTte OCyLLEeCTBISIETCS B TOM cllyyae, korga npu
pEenakTMpOBaHWUN NapameTpa NporpaMMMpPOBaHUS OOMYCKaeTCs U3MEHUTL €ro
3HaveHuWe. B 3aronoBke gnanora ykasblBaeTcsi 4ONYCTUMbINA AUANA30H U3MEHEHMS!
napametpa. B aTom dpopmaTe, 06bIMHO, peaakTUPYTCA HANPSPKEHUS MUTAHWS U
NPOrpaMMMPOBaHMST MUKPOCXEM.
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3.2.5 OkHo [lamn Bbydepa

OkHo amn oTtobpaxkaeT cogepxvmoe bydepa namsaTu.
ChipProgUSB nogaepxuBaeT rubkyto cTpykTypy bydepa:

— Bbl MmoxeTe cosgatb 6eckoHevHoe konnyecTBo OydepoB. KonnyecTtso BydhepoB, KOTOPbIE Bbl MOXETE OTKPbITh
NUMUTUPOBAHO ToNbko oobemom RAM Balero komnbloTepa.

— Kaxabin 6ydep nmeet onpegeneHHoe Konmy4ecTBO NoAYPOBHEN, KOTOPOE 3aBUCUT OT TUMa LEeneBoro
ycTporicTBa. Kaxablin NogypoBEHb CBSI3aH C CEKLMen aapeCcHOro NpoCTpaHCTBa LeneBoro yCTponcTaa.
Hanpumep, ansa mukpokoHTponnepa Microchip PIC16F84 kaxabii Oydep nveeT Tpu nogyposHs: 1) namatb
kogoB; 2) namATb AaHHbIx EEPROM; 3) nogypoBeHb Nonb3oBaTenbCckon naeHTudmkauum.

'Mbkas cTpykTypa Bydepa no3BonseT NpocTbiM 06pa3oM MaHUMYIMPOBATb HECKONbKUMM 0BNacTAMU AaHHbIX,

KOTOpble pacrnonaratoTcs B pasHbix Oydepax. Utobbl oTKpbITh OkHO damn Bydepa Hago BbibpaTs komaHay FnaBHoe
MeHto > Mpocmotp > Oamn 6ydepa.

Ha pycyHke n3obpakeHbl TpM OTKPbITHIX OKHA, KOTOpbIE MPEACTAaBNAT TPM YacTu OOHOrO U TOro xe Bydepa:
1) neBoe (camoe GonblUOe OKHO) NOKa3biBaeT codepxumoe G6ydepa, HauuHas c agpeca Oh;

2) BTOpOoe OKHO NMoKa3biBaeT TOXe coAepxaaHue 6ycdepa c Toro xxe agpeca, Ho AaHHble NpeAcTaBreHbl B AecsiTUMHOM chopmaTe;
3) TpeTbe OKHO Noka3bIiBaeT coaepxumoe bydepa, HauMHasA ¢ agpeca 200h.

B kaxkgom okHe crneBa HaxoguTcs nore agpeca. 3HayeHve agpeca COOTBETCTBYET aApecy NepBoOn SHENKN CTPOKU.
Agpecauus Bcerga yBenudmaeTcs Ha oguH 6ainT: 0, 1, 2.... HanncaHue agpeca 3akaH4YMBaeTCHA OBOETOUMNEM (:).
Kornoa Bbl U3MeHsieTe pa3mep OKHa, agpeca aBTOMaTUYECKN U3MEHSIIOTCS B 3aBUCUMOCTM OT KONM4ecTBa 6anT AaHHbIX
B CTpoke. HekoTopble okHa MOryT MMETbL CrpaBa Mnorie, B KOTOpoM AaHHble npeacTasnstoTca B ASCI dopmare.
CBepxy Ha NaHenn MHCTPYMEHTOB NEepeYMCIIEHbl KOMaHAbI, KOTOPbIMM MOXHO NONb30BaTbCS Npu paboTe ¢ OKHOM. [ns
3TUX XEe Lienen MOXHO BbI3BaTb JTOKANbHOE MEHI0, KIMKHYB MPaBOW KHOMKOW MbILLW MO OKHY .

JlokanbHOe MeHK

JlokanbHOE MEHIO OKHa COOEPXUT crneayoLine KoMaHabl, ANs KaX4on KoMaHabl UMEETCA KHOMKa naHenu
MHCTPYMEHTOB OKHa:

KomaHga OnucaHue

HoBbin agpec... OrkpbiBaeT avanor OtobpasuTb ¢ agpecalss. MoXHO BBECTM YMCTIO

3arpysutb cbann B 6ycep... OtkpblBaeT avanor _3arpysutb ®ain/72)

CoxpaHuTb gaHHble B chaune... OrtkpbiBaeT avanor Coxpanutb Paiin [73)

KoHdpnrypauus 6ycepa... OtkpbliBaeT avanor KoHdurypaums 6ydepa (69

Onuuun oTob paxkeHus ... OtkpblBaeT Avanor HacTpoliku okHa gamna 72\

TonbKo NpocmoTp, Ecnn yctaHoBUTL 3Ty Onumio, TO peAakTMpOBaHME B Nosie 3Ha4YeHnn

pedakTMpoOBaHMe 3anpeLLeHo 3anpeLuaeTcs. AHanormyHo OencTByeT KHornka View, KoTopasi B 3TOM cryyae
Oyaet yTonneHa. Ecnv onumsa He ycTaHOBIEHa, B Nore 3Ha4YeHWn paspeLleHo
penakTUpoBaHMe.
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N3meHUTb 3Ha4YeHne nnun OrtkpbiaeT avanor OtobpasuTb ¢ agpecal?dl unm OTkpbiBaeT Avanor MameHnTb

HayanbHbI agpec 3HayeHme |79

Onepauuu ¢ 6510KkOM NamMATH OrtkpbiBaeT Avanor Onepauuu ¢ 6rnokom namatul 7%, ans geiicTBuii ¢ yyacTkamm
namsiTu.

MepemelleHne mexay NonssMmu Mo3BonsieT nepexoauTb Kypcopy M3 NpaBoro rnorns B 1IeBoe 1 HaobopoT

3.2.5.1 [Ouanor OTo6pa3utb c agpeca

WMcnonbaywte 3TOT Amanor, YTobbl 3agaTh HOBbINM afpec, Ha4YMHasa C KOTOPOro criefyeT oTobpaxaTb UCXOOHbIA TEKCT

B okHe [amn e8],

JnemeHT gmanora OnucaHue

BBenuTte HOBbIV agpec  3agaéT HOBbLIV agpec.

WUcTopus BBOAA Cnmcok npegblgyLmx Habopos

3.2.,5.2 [Owanor KoHdmrypaumsa 6ydepa

Ouanor Kondurypaumsa 6ydepa no3sonsieT ckoHuUrypupoaTh [46) Gycepbl 1 noacnoun B yao6HON ans Bac dopme.

Mo ymonyanuto B none Umsa 6ycd epa ycrtaHaBnuBaetcs ‘Buffer #0’. Cnenyrowmin 6ychep 6yaeTt HasbiBaTbCA
‘Buffer #1’ n Tak panee.

Wran Bycpepa, Hactpoik Code |

~ MmA Gypepa

i~ Pasmep nogcnona 'Code’

{128 KB =l

I~ JanoaHATe nogenod ‘Code’ sHaveHWe;
v MNepeq sarpyzkoil faina

V¥ Mocae Beifopa MykpOEREME]

SHaYEHWE SaN0AHEHMS,
 Mpeasnpeneneros [0xFFFFFFFF]
" 3acasroe:  [OsFFFFFFFF <]

¥ YreHEWSTE pastep GYPEpa NpH BRIGOPE MAKPOCHEME]

|v 0K I|x Omaena I|? CnpaEKal

[nsa Toro ytobbl Bi3BaTh Avanor KoHdurypauusa 6ydepa, Haxxmute kHonky Configure Buffer Ha naHenu nHcTpymeHTOB
okHa [amn Bydepa. [Ina aTMX Lenen MOXHO NCMNOMNb30BaTh fokarnbHOEe MeHHo. o yMonyaHuio kaxabin bydep nmeet
MUHUManbHbIN pasmep 128K RAM v 3anonHsieTca npegonpeaeneHHbiM 3HadeHnem (06biuHo OFFh). Bel moxeTte
YCTaHOBUTb 3TW AaHHbIE B COOTBETCTBUM CO CBOMMMW TpeboBaHuAMM.

B aToM guanore Bbl MOXeTe BBECTU UMS 6ycpepa Nno BallemMy yCMOTPEHUO - ANA 3TOro 4OCTaToO4YHO NPOCTO BBECTUN UMA B

none Mmsa Gydepa. OnpegennTe 3HadeHns 3anonHeHus 6ydepa Npu nHMLmManm3aumm: nmbo npegonpeaeneHHoe, Néo
3aKasHoe.

© 2009 ®umoH, http://www.phyton.ru



70

3.2.5.3 [Ownanor N3ameHuTb 3HavyeHne nnu HavyanbHbIN

Anpec

N3meHnTb agpec

Ins Toro 4Tobbl N3MEHNTL CTAPTOBLIN agpec, HaxmuTe kHonky Addr Ha naHenu uHcTpymMeHToB okHa Oamn Bydepa.

[na aTux uenen MOXHO UCMONb30BaTh foKanbHOe MeHI0. 3aTeM Hago BBECTU 3HaveHue B nore BeeauTte HOBbIN
agpec vnv BblGpaTb ero 13 nons Uctopuio BBOAA.

x

— BEEAMTE HOEOE SHIMEHHE

& I

Horwa]  [Foom]

N3meHnTb 3Ha4YeHue

[nst Toro 4Tobbl N3MEHUTL 3HAYEHME AYENKM NaMaTU, Haxmute kHornky Modify Ha naHenun MHCTpymeHTOB okHa Jamn
Bydepa. [1ns aTux uenen MoxHO MCMONb30BaTh fIoKarbHOE MEHIO. 3aTemM Hafgo BBECTU 3Ha4YeHve B none Beegute
HOBOE 3Ha4yeHue unn BblbpaThb ero 13 nonst Ucropuro BBOAA.

3.2.5.4 Onepauun c Bnokamu NMNamaTtn

OTOT Aunanor BbINOMHAET AENCTBUA C CoaepXuMMbiM yyacTkoB namdaTtu. Mporpamma ChipProgUSB obecneuvBaeT
BbINOMHEHWE CIOXHbIX Onepaumii ¢ Grniokamv NnamaTu.

MaHens UcxopHoe agpecHoe NPOCTPAHCTBO 3afaéT y4acToK NaMATM C Ha4anbHbIMM AaHHBIMU A1 ornepaumu.
PesynbTaTt onepaumn 6ygeT NOMELLEH B y4acTOK NaMsATK, 3aAaHHbIi B NaHen AgpecHoe NPOCTPaHCTBO
HasHa4yeHus . Mo yMonyaHuio, BTOPOI y4acToK COBMadaeT C NepBbiM y4acTkoM. Ecnv onepauus He ncnonb3yet

y4yacToK NamsiTu Ansi pesynbTaTta, Hanpumep, npu lMNovicke 1 3ameHe, To NapaMeTpbl 3TOW NaHenu byayT
HEOOCTYMHbI.

Operations with memory block 2lx]

" Fil with dats 00h =
€ Semeh for data -

= Copy

Eudfer #1
EBuffer #3

Siud

1 Calculate checksum
1 loc.ation (B ]. words ¥ Hepster
Drasta (B4 ). bybes r

" AN with mask: x

Shaet acddiess:  OR with matk: -
[rcron =] CEbAwthmake [ =]
Ered addiess:
7 = M o] [Fre]
[
Operations with Memory Blocks
AneMeHT guanora Onucaxue
HauanbHbIi agpec HavyanbHbI agpec yvacTka namaTu.

KoHeuHbI agpec KoHeuHbI agpec yyacTka namsTi, BKNouMTenbHo. KoHeuHbI agpec yyacTtka

namMsiTV ONpPeaEensieTcs no pasmMepy UCXOQHOro yyacTka.
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Becb agnana3oH

3a7a€T HavarnbHbIN M KOHEYHbIV aapeca paBHbIMM HAaYany U KOHLY BCEro
afipecHOro NpoCcTpaHCTBa NaMsATU AaHHOrO TuNa.

[wvanor BbinonHaeT cnegyowue onepaunn. Kaxxgas onepauus Ha4MHAET BbINOMHATLCSA, NOCIE TOro Kak Bbl HAXXMETE

kHonky OK .

Onepauus

3anonHnUTb 3Ha4YeHnem

Mouck gaHHbIX

KonupoBatb

CpaBHUTDL

UuBepTMpoOBaTh

BbIYMCNIUTL KOHTPOMbHYHO
cymMmmy

BbluecTb pe3ynbTaT U3 Hyns

3anucartb pe3ynbTar B NamMsATb

AND co 3HauyeHuem

OR co 3HayeHuem

XOR co 3HayeHnem

MpumevaHus

OnucaHune

3anonHuThL Bydep 3HaYEeHNEM WM NOCNEN0BaTENBHOCTLIO 3HAYEHWIA, 3a4aHHBIMM
B Mnore crpasa.

VckaTb B y4acTke C HaYarbHbIMM AaHHbIMW 3HAYEHNE Uy nocnenoBaTenbHOCTb
3Ha4YeHun, 3afaHHyo B Mone cnpasa.

KOI'IMpOBaTb OaHHble U3 y4acCTKa NamMATn B ,u,pyroﬁ Y4acCTOK. MoxxHO cKonmpoBaTb
6nok B npegenax namat ogHOro U Toro Xxe Tuna, Unn B NamMATb ApPyroro tuna.

CpaBHUTb coaepXumMoe ABYX y4acTkoB namsitu. Ecnu ectb pasnuuus, To
MOSIBUTCS OKOLLIKO COOBLLIEHUS C agpecamm SSYEeK U 3HAYEHVSIMU, KOTOpPbIE He
COBMafatoT U BOMPOCOM O NPOOOIMKEHUM Onepauun CpaBHEHNSI.
WHBepTUpOBaTL COAEPKMMOE y4YacTka NamaTy NOGUTHO.

BbI4MCNUTL KOHTPOMbHYH CYMMY AaHHbIX B UCXOAHOM y4yacTke namstn. CmoTpute
np1MMeYaHue BHU3Y.

BbluecTb NonyyYeHHyo KOHTPOSbHYIO CYMMY U3 Hyrsl.

3anucatb 32-OUTHBIN pe3ynbTaT BbIYUCIIEHNS KOHTPOMbHON CYyMMbI MO agpecy,
3agaHHoMy B none HavanbHbIi agpec Ans yyacTka HasHadveHus. Ecnum atoT conar
cHAT, To ChipProgUSB TOmnbko NoKaxeT KOHTPONbHY CyMMY B BUAE COOOLLEHMS.

[ns 3agaHHoro yyacTka naMsTV BbINOMHUTL NOBGUTHO onepauuo U ¢ onepaHgom
13 TEKCTOBOTO Morsi cnpaea. CMOTpUTe NpUMeYaHnst BHA3Y .

[ns 3agaHHoOro yyacTtka namMsaTy BbINOMHWUTL NobutHo onepauuto UJTA ¢
onepaHgoM U3 TEKCTOBOIO Morisi cnpasa..

[nsa 3agaHHOro yyacTtka naMsaTh BbINOMHUTL NOBUTHO onepauuo
VCKNKOYAROLWEE Ui ¢ onepangom 13 TeKCTOBOrO Nofs crnpasa.

1. VcxoOHbli y4aCTOK Y y4acTOK Ha3Ha4YeHUs MOryT NepeKpbIBaThCA: onepaLn BbIMOMHAKTCSA MPU NOMOLLM
BPEMEHHOTo NPOMEKY TOUHOro Bydepa.

2. Komanabl Konuposatb 1 CpaBHUTL MCMOMb3YIOT y4acTk1, 3aaaHHbIe B naHensx McxogHoe agpecHoe
NPOCTPAHCTBO 1 AQpecHOe NPOCTPaHCTBO HasHAYeHUs .

3. KoHTponbHas cymma BbluMcnsieTca kak 32-6UTHoe 4YmMcno NpocTbiM CyMmmpoBaHvem. Ecnn gaHHoe agpecHoe
MPOCTPaHCTBO OpraHn3oBaHo no GarTam, To ByayT cymMMmnpoBaTbes 8-6uTHbIE 3Ha4YeHusi. Ecnu oHO opraHn3oBaHo
Mo croBaM, Torga cymmupoBaTbcd OyayT 16-6uTHbIe 3Ha4YeHus.

4. Jlornueckme onepauun (U, NN, NCKIMKOHAIOLWEE NJTN) BbinONHAIOTCA Hag AaHHBbIMWM U3 yYacTka, 3a4aHHOro B
McxonHoe agpecHoe NPOCTPAHCTBO , a pe3ynbTar onepauumn 3anucbiBaeT B y4acTokK, 3adaHHbIn B AgpecHoe
NPOCTPAHCTBO Ha3HayeHus . [lpy 3TOM pa3mep onepaHaa, ykasaHHOro Ans onepauuun, 6yaeT paBHbIM pasMepy
eaVHWLbl NamaTK, T.e., By4eT COOTBETCTBOBATL OpraHn3aLmmn NamMsaTn Ha YCTporCTBe nonb3osatens.(16-6ut ans
navatn Prog, Data16, Reg n Stack, 8-6ut ons namsartu Data8).

5. ECTb BO3MOXHOCTb BbINOSHATL 6onee cnoxHble 4encTBMA ¢ Griokamm NaMsATH, C MOMOLLbIO GhairioB cLueHapus.
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3.2.5.5 [Ouanor HacTtpownku okHa damn

[Ovanor ynpaensieT napameTpamn oToBpakeHnst AaHHbIX B okHe Jamn Bydepal68.

Owanor HacTpoikn okHa laMmn MOXXHO BbI3BaTb U3 NOKaribHOrO MEHHO KoMaHaon Onuumn oTobpakeHnst U KHOMKOW

Setup Ha naHenu MHCTPYMEHTOB.
AnemMeHTbI guanora

Bydep:

®dopmar oToOpakeHusi
OTobpaxaTb AaHHble KaK:
Heneuyaraemblie cumBonbi ASCII
3aMeHsATb CMMBOJIbI C KOgamu

0x00...0x20

3amMeHATbL CUMBOJSbI C KOogamu
0x80...0xFF

Onuun

MaHenb ASCIl-kopoB

OnucaHune

B none bydep npeactaBneH cnncok oTKpbITbIX 6ydhepoB v BbIGpaHHbIn Bydep, ¢
KOTopbIM OyAeT B3aMMoaencTBoBaTh BblOpaHHasa oyHKLMSA NPOrpaMmMm1poBaHmS.

pynna n3 Tpex pagmo KHOMOK, KoTopasi MO3BONSAET BbiOpaTb dhopmat
OTOBpPaKEHNST AaHHbIX: ABOMYHbIN, LWECTHaALATEPUYHBLIN UNK OECATUYHDIN.

pynna 13 YeTbipex paguo KHOMOK, KOTopasi MO3BONSIET BbIOpaTbL pa3mep
oTOOpaXkeHus AaHHbIX: GanTbl, crioBa(166uT), ABOMHbLIE cnoBa(32 6uTa),
yeTBepHble crnosa(64 6uta).

Ecnu BblGpaHa 3Ta onuus, To CMMBOSbLI U3 NpedcTaBeHHoro psaa oyayT
3amMeHATbCA Ha ' unu npoben. OguH 13 3TUX CUMBOMOB HaZo BbIOpaTb U3 ABYX
pagmo KHoMok 3aMeHsATb Ha:

Ecnu BbibpaHa aTa onums, ToO CMMBOSbI U3 NpedcTaBneHHoro psaa dyayT
3amMeHATbCS Ha ' unu npoben. OguH 13 3TUX CUMBOMOB HaZo BbIOpaTb U3 ABYX
paamo KHorok 3aMeHsATb Ha:

Habop onuwni ons ygobctea oTOOpakeHns OaHHbIX.

OTKpbIBaET UMK 3aKpbLIBAET MOSie C NpaBOi CTOPOHbLI OKHA, B KOTOPOM MHAopMaLums
oTobpaxaeTtcs B ASCII-kogax.

OTOGpa)KaTI: KOHTPOJIbHYHO CyMMY Ecnn Bbl6paHa 3Ta ornuu4, To noAaBNAeTcA I/IHq.)OpMaLI.I/IFl o KOHTpOJ'IbHOI7I CymMme B

OrpaHuuuTb pasmMep gamna
pa3mepom nopacros

OTobpaxaTb AeCATUYHbIE U

wecTtHaguaTtepuniHbie AaHHblIe KakK

3HaKoOBble

Bcerga otobpaxarb '+ vnu '-'

BerHeVI 4acCcTu OKHa nop naHesnb MHCTPYMEHTOB.

Ecnun BbiGpaHa aTa onuus, To bygeT oToOpaxaTbCs KyCOK MamsiTu pasMepom B
NnoaCron.

Ecnun BbIGpaHa aTa onuus, To gaHHble OyayT oTobpakaTbCs Kak 3HAKOBLIE
(cTapwwn 6ut=1 - oTpuLaTenbHOe YUCIOo; cTapwmi 6UT=0 - NONoXUTENBHOE
4yncno).

Ota onuwus 3aBrcmmMa OT NpeablayLien onumn. Ecnu BeibpaHbl ABe 3Tu onumn, 1O
OyaeT oTobpakaTbCs U 3HaK '+' 1 3HaK '-'.

OTob6paxaTb nuaupyrowme Hynu B Ecnu BoibpaHa aTta onuusi, To oTobpaxatoTcs He3Havallme Hyny BHavane

AECATUYHbIX Yncnax

PeBepcupoBatb NopAaoK 6anT B

cnoBax (cHa4yana LSB)

PeBepcupoBaTh NOpsAOK CroB B

[OBOWHbIX cnoBax

PeBepcupoBaTh NopsiaokK
ABOWMHbIX C/IOB B YeTBepHbIX
cnoBax

OeCATUYHbIX Yncern.

Ecnu BbibpaHa aTa onums, To nopsinok 6anTt B crioBax OyaeT peBepCUpoBaH.

Ecnu BbiBpaHa 3Ta onuus, TO NopsA0K CMOB B ABOMHbLIX CrioBax 6y aer
pEBEPCUPOBaH.

Ecnu BbiBpaHa 3Ta onuusa, To NopsaoK ABOMHLIX CMOB B YETBEPHLIX crioBax Byaet
PEBEPCUPOBaH.

3.2.5.6 [Ouanor 3arpy3utb ®aun

Owvanor onpegensaet napameTpbl dhanna ansa sarpysku B bydep.

JnemMeHTbLI AnManora

Uma cdanna:

Onucanve

Mone, B KOTOPOM HafO HaMUcaTb UMSA danna ¢ NyTEM UMM HAWTK HYXXHbIA dann no
kHorke OB30p.
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®dopmar canna

By ep 3arpy3ku:

Moacnoun 3arpysku:

Anpec 3arpy3ku 4BOUYHOro
c¢danna:

CmeLyeHre anpecoB 3arpy3Ku:

[leBaTb KHOMOK ANs BbliGopa Popmara Paiinal73l

B none Bycbep npencrtaBneH CnMcok oTKpbIThIX OydepoB 1 BbIOpaHHLIN Oydep, ¢
KOTOpbIM OyAeT B3aMOLENCTBOBaTb BblOpaHHas chyHKLUSI MpOrpamMMMpoBaHUsI.

3arpy3uTb AaHHble B nogcnoin 6ydepa

B aTOM none onpenensoT HavarnbHbIA aapec ¢ KOToporo OyaeT 3anucbiBaTbCs
3arpyaemblii chann

dann 3arpyxaetcs B agpeca, ykasaHHble B hanine nic CMELLEHNe, yKa3aHHoe B
3ToM none. CmelleHne MOXET ObITb Kak MONOXUTENbHLIM, Tak U OTpULLATENbHBIM.

3.2.5.7 [Ouanor CoxpaHutb ®ann ns dbycepa

Owvanor onpegensaeT napameTpbl dhanna Ans coxpaHeHus 3 bydepa.

JnemMeHTbLI AnManora

Uma cdanna:

Anpeca coxpaHsiemoun obnactm

dopmar cpanna

Bydep, oTkyaa coxpaHuTb ¢hann

Mopcnon, oTkyaa coxpaHUTb
cdann

3.2.5.8 ®opmatbl PannoB

Onucanve

Mone, B KOTOPOM HaZl0o HanNMcaTb UMA hanna ¢ NyTeM UMM HaUTU HY>XHbIA dhanrn no
kHorke OB30p.

HavanbHbii 1 KoHeyHbI agpeca onpenensoT obnacTb, KOTOPYH Hago COXPaHUTb.
Ecnn Hago coxpaHuTb Bce agpeca ucnonb3ymnTte KHomky Bee.

[eBsTb paavo KHoMok Ans Bbibopa Popmara Paiinal73.

B none Bydep npeactaBneH cnncok OTKpbITbIX BycbepoB v BbiGpaHHbIN Bydep, ¢
KOTOpbIM ByAET B3aMOAENCTBOBaTb BblibpaHHas doyHKLUSI MporpamMMMpoBaHUs.

CoxpaHnTb AaHHble U3 noacrnos bydepa

MporpammaTop nogaepxvBaeT crnegyowme dopmaTthbl hannos:

HasBaHue

Standard/Extended Intel HEX (*.
hex)

Binary image (*.bin)

Motorola S-record (*.hex, *.s, *.

mot)

POF (*.pof)

JEDEC (*.jed)

PRG (*.prg)

__Onwucanne

CraHgapTHbIn dhopmaTt dmpmbl Intel. HEX-gpann npeactaensiet cobovi TEKCTOBbIV
dhann, cogepXxaliuin 3arpy3oyHble agpeca AaHHbIX, COOTBETCTBYOLWNE OaHHbIE,
KOHTPOJTbHbIE CYyMMbl U HEKOTOPYIO APYTYH0 CreumanbHyo MHPOPMaLKIO.
MopaepxmBaeTca Kak CTaHOaPTHbIN, Tak U pacLUMpPEHHbIM dopmaT dhanna.

[BoM4YHLIN 06pa3 namaTn. YUTobbl 3arpy3nTb OBOMYHDLIN dals, HYXXHO ykasaTb
HavanbHbIA agpec 3arpy3ku.

HEX dopmat doupmbl Motorola. HEX-dbarn npegctaBnsaeT cobor TeKCTOBbIN dhanin,
coAepxallui 3arpy304Hble agpeca AaHHbIX, COOTBETCTBYOLLNE OaHHbIE,
KOHTPOJTbHbIE CYMMbI U HEKOTOPYIO APYTYHO CreumanbHyo MHGOPMaLKIO.
MopnepxuBaeTtcs Becb cnektp cdopmartoB Motorola S-record.

dopmaTt gaHHbIx dmpmbl Altera. POF-dhann npegctaBnseT cobon cneumanbHbIn
dhann, cogepxaliuin 3arpy3o4Hble agpeca AaHHbIX, COOTBETCTBYOLWNE AaHHbIe,
KOHTPOMbHbIE CYMMbl U HEKOTOPYHO APYryio cneyuansHyo MHopMaLunio.

dopmat gaHHbIX 4ns nporpammmpoBanms PLD (nporpamMmMupyemMbIx TIOrM4ecKnx
MaTtpuu). ATOT dropmaT sBrsieTcst HaMbonee pacnpocTpaHeHHbIM hopMaToM Ais
nporpammmpoBaHua PLD. JEDEC-dain npegctaBnsaet cobon crneyunanbHbii danst,
coAepxaLlui 3arpy304Hble agpeca AaHHbIX, COOTBETCTBYOLLNE OaHHbIE,
MHGOPMAaLMIO O TECT-BEKTOPAX 1 pa3HOoobpasHyto crneyunanbHyo MHGopMaLuio.

CreumaneHbiv chopmaT chmpmbl Xilinx. ITOT chopmaT ucnonb3yercs Ans
nporpaMmMmnpoBaHuns Mmkpocxem PLD (nporpaMmmmpyembixX TOrMYEeCKUX MaTpuL)
dmpmbl Xilinx. PRG-dhann npegctaensieT coboi cneunanbHbii dhaiin, cogepalummn
3arpy304Hble agpeca AaHHbIX, COOTBETCTBYOLLNE JaHHbIE, KOHTPOMbHBIE CYMMbI U
HEKOTOPYIO ApYryto cneumnanbHyo nHgopmaumio.
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Holtek OTR (*.otp)

Angstrem SAV (*.sav)

ASCII Hex (*.txt)

3.2.6

B aTom okHe UH opmaums o Mukpocxeme nomelLieHa MHopmaL s 0 NnpomM3BoauTene 1 Tune MMkpocxembl. Ecnun ans
paboThbl C MMKPOCXEMOW TpebyeTcs AONONMHUTENBHBINA aganTep, B 3TOM OKHE MOSIBUTCS COODLLIEHNE, B KOTOpOM ByaeT

dopmat gaHHbIx dmpmbl Holtek. 3ToT OTP-chann npegctasnsiet cobou
cneumanbHbI dhann, coaepXaluin 3arpy3o4Hble agpeca AaHHbIX,
COOTBETCTBYIOLLME AaHHbIE, KOHTPOSbHbIE CYyMMbl U HEKOTOPYIO OPYryto

cneymnanbHyo MHOpMaLMIO.

dopmat gaHHbIX hrpmbl Angstrem. 3ToT SAV-cbann npeacTtaenseT cobon
cneumanbHbIN hann, cogepXallmin sarpy3oyHble agpeca OaHHbIX,
COOTBETCTBYHOLUNE AaHHbIE, KOHTPOSbHbIE CYMMbI U HEKOTOPYHO OpYryto

cneymnanbHy MHOpMaLMIO.

3101 TXT-harin npeacTaBnseT cobon TEKCTOBLIN dhain, cogepxaLlmn

3arpy3odHblie agpeca AaHHbIX, COOTBETCTBYHOLWMNE AaHHbIE, KOHTPOJ1IbHbIE CYyMMbl U

HEKOTOPYo ApYryto crieumanbHyo nHdopMaumio.

OkHo UHdopmauua o Mukpocxeme

yKasaHOo Ha3BaHue 3TOro aganrtepa. Hanpumep, Ha pucyHKe Hbke nokasaHbl ABa agantepa ans Bbl6paHHOI'O

MuKpoKOoHTponnepaPlC18F46K20 - ‘AE-QFN44-p16’ ( kopnyc QFN-44) n ‘AE-T44-p16’ (kopnyc TQFP-44). Ha kapTuHke

B HWXKHEI YacTy OKHa CXeMaTUYHO MOoKa3aHo, KaKk HY)XHO YCTaHaBMNMBaTb MUKPOCXEMY MMV adanTep B COKETKY
rporpammaropa.

Ecnn knukHyTb NO aganTepy B 3TOM OKHe, TO OTKpbiBaeTcs dhavin adapters.chm ¢ Tabnuvuen coeguHeHui (74 3T0r0
apanTepa. lNpy NPOrpamMMMPOBaHMM B YCTPONCTBE NOMNb30BaTeNs HyXHO NOCMOTPETb Tabnuuy noakmoyeHns| 75
apanTtepy.

rHthopHal

; LA 0 H
Crema cokeTkM | Mpueyanis |

=

Mukpocxema:
AnanTep(m):

DIP

Microchip PIC1BF46K20

DIP: Hone

QFN: AE-QFN44-p16

TQFP: AE-T44-p16

Cxema CoKeTHI

Aganren

3.2.6.1

Tabnuua coeaMHeHun aganTtepa.

Tabnuua coeanHeHMin Bcex aganTepoB NpeacTaeneHa B hanne adapters.chm.

dopmat Tabnuy;:

MepBas KonoHka

BTopas KonoHka

TpeTbA U Aanee KONMOHKU

CTpoku Tabnuubl

Pa3bem, ycTaHaBnMBaeMbi B NporpamMmMaTop

Pa3beMm (cokeTka), B KOTOPYIO yCTaHaBNMBaeTCA MUKpocxema
[dononHutenbHbIe aKTUBHbIE U NAaCCUBHbIE 3NIeMEHTbI (ecnu ecTb)
CoeAMHeHMﬂ KOMNOHEHTOB aganTepa.

B kauecTBe npuMepa npegctaeBum Tabnuuy ans agantepa AE-P20U.

DIP-20

PLCC-20

N[O OB WIN [

N[O [WIN [
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8 8
9 9
10 10
1 1
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20

MepBas KonoHka TabnuLbl - 3TO pasbeM, yCTaHaBNMBaIOLLMIACA B NporpamMMaTop, Npasas - pasbem (CoKeTka), B KOTOPYHo
yCTaHaBMMBAETCS MUKPOCXeMa.

B Hawem npumepe: co CTOpoHbl NporpaMmMaropa - pasbem DIP-20, mukpocxema yctaHaBnmsaetcs B ZIF cokeTky PLCC-
20.

CTpoku Tabnmubl CMMBONM3NPYIOT COEAMHEHUST: NEPBbIV BbiBoA pa3dbema DIP-20 coeguHeH ¢ nepBbIM BbIBOAOM COKETKM
PLCC-20, BTOpO#1 - CO BTOPbIM U T.4.

BeiBatoT 6onee crioxHble aganTtepbl, Ha KOTOPbIX yCTaHOBJ1EHbl aKTUBHbIE N NAaCCUBHbIE 3J1EMEHTbI, HO OCHOBHOW
NpUHUUN onncaHnAa agantepa oCTaeTCA NMPeXXHUM.

3.2.6.2 Tabnuua noaKn4YeHUs K aganTtepy.

[ns aganTepoB, MCMOMb3yeMbIX MPU NPOrpaMMMPOBaHUM B YCTPOWCTBE MONMb30BAaTENS, YKa3daHbl TabnuLbl NOAKTIOYEHUS
apanTepa K nporpaMMm1pyeMoli M KpOCXeEMe.

dopmaTt Tabnuub:

MepBas KonoHka Pa3bem, ycTaHOBMEHHbIN Ha Kabene apantepa, KOTOPbIN NOAKOYAaeTCA K NporpamMmMupye MO MUKpocxeMe
BTopas konoHka BbiBOAbLI MMKpOCXeMbl, KOTOPbIe AOMKHbI ObITb COeAUHEeHbI ¢ Kabenem aganTepa.
CTpoku Tabnuubl CoeaunHeHUA Kabens agantepa v nporpaMMuMpye Mo MUKPOCXE Mbl.

B kayecTBe npumepa NpeactaBuM Tabnuuy coegmHeHuii Mukpocxembl Zilog Z8Fxxx k agantepy AE-ISP-U1.
BH10 ZBFX00xx

Vece
RESET
GND
DBG
GND

OO J[o| U] | W[l N

=
o

Kak BugHoO 13 Tabnumubl NOgCOEaMHAETCS BCEro 5 BLIBOOOB: NEPBLIV BbIBOA pasbemMa ajantepa COeanHSIeTCs C BbIBOAOM
VCC MuKpocxembl, BTOpol - ¢ BbiBogom RESET u T.4.

3.2.7 OkHo KoHconb Coo0OL,eHun

OkHo KoHconu otobpaxaeT coobueHusi, kotopble ChipProgUSB BeigaeT nonb3oBartento: coobiyeHms 06 owmbkax m
MHOPMaLIMOHHbIE.

Ecnn okHo KoHconb coobLWweHun He OTKPbITO, TO Kaxkgoe coobleHne Byaet otobpaxkaTbesi B HEOOMNbLLOM
WHAVBMAOYanNbHOM AManoroBoM okHe. Ecnv Bel oTkpoeTe okHo KOHconb cooGLeHni, TO BMECTO YNOMSIHY ThIX
MHOMBUAOYanNbHbIX AMANOroBbIX OKOH BCE NocneayroLwme coobLueHms OyayT nonagatb B 3To okHOo KoHconb
coobweHun . Vicnonb3oBaTb okHO KoHconb coob6LieHnn yaobHee, MOTOMY YTO:

¢ MoXHO NpOoCMOTPETL NocnegHue 256 coobLLeHW 1 NoNy4YnTb CNPaBKy OS1s KaXO0ro U3 HUX.

e Coo0LeHust He TpebyOT Kakoro-nnbo Baluero oTknvka unu peakuyun. OHu cobupatotcs nx B namatn PC, oTkyaa
MOryT ObITb U3BrEYEHbI B 060N MOMEHT.
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OkHO [OMKHO ObITb 4OCTATOYHO BOMbLLMM, YTOOLI BMECTUTL HECKOMNBKO CO0bLLEeHUA. MOXXHO COXpaHUTbL COAEePKUMOoe
OKHa coobLueHnn B oTAenbHOM dhavine. [ns 3Toro HyXHO NocTaBuTb dnar 1 onpeaenntb HazBaHue danna B
KoHcburypauma>Onumn dkpaHa> 3aknaaka Mpouwme 52

OxHo KoHconb coobueHun coxpaHsieT nocnegHue 256 coobLLeHnn aaxe Toraa, Korga oOHO 3akpbIiTo. Ero MoxHO
OTKPbITb B N0GON MOMEHT 1 MOCMOTPETb COOBLLEHNS.

BbiGpaHHoe coobLLeHre BbiAeneHo 3aaaHHbIM LBETOM dooHa. YTobbl BbIGpaTh Apyroe coobLieHne, WEMKHUTE ero
KHOTMKOW MBILLIX UM UCMONb3YIATE KNaBULLIW YTpaBieHUs Ky pCOPOM.

JlokanbHOEe MeHI

JlokanbHOe MeHIo OKHa coaepxut crniegyouwine kKomaHabl, onsa KaXkgon KomMaHdbl MMeeTCs KHomnka naHenm
MHCTPYMEHTOB OKHa:

KomaHga OnucaHue
OYnUCTUTL OKHO YpansieT u3 okHa Bce cooOLeHus.

CnpaBka no coobuweHnto  OTKpbIBAeT OKHO CNpaBKky A51s BbIGpaHHOrO COOBLLEHNS.

3.2.8 OkHo PepakTopa

OcHoBHoe HasHadeHne okHa PepakTopa - oTobpaxaTb M peaakTupoBaTh MCXOLHBIA TEKCT NPOrpamMel.

KHonka KomaHga OnwucaHue

D HoBbin ¢ann OTkpbIBaET OKHO AN 3anvMcy HOBOro doanna.

3 OTKpbITh... OrtkpbiBaeT gnanor OTKpbITb ¢hann.

H CoxpaHuTb CoxpaHsieT OTKpbITbIN dhalin.

m CoxpaHuTb KakK OrtkpblBaeT okHO CoxpaHuTb harn Kak, B KOTOPOM MOXHO ONpeaenuTb UMs u
nyTb coxpaHsiemoro danna.

3 Mevatb BbiBoauT havin Ha nedvarb.
CBomctBa OtkpbiBaeT okHO CBOMCTBA: . B OKHE MMEETCA TpU 3aKnagku: 3aknagka

Oo6wwme, 3aknagka BbesonacHocTb , 3aknagka MopgpobHo.

3.2.8.1 PepakTtop TekcTa

KomaHbl 3TOro MEHI0 AeNCTBYIOT B OTHOLLEHWW aKTUBHOTO B JaHHbI MOMEHT okHa Pegaktopa |78,

KHonka KomaHga OnucaHue
A Otkar OTMeEHSIET NOCNEenH0 ornepaLmio peaakTUpoBaHMSA TEKCTA B 3TOM OKHeE.

KonuyecTBO LIAroB, KOTOPOe OXBAThLIBAET (hyHKLIMS OTMEHbI AeiiCTBUS
(Undo), 3apaHo B MeHio KoHdmrypaums B 3aknaake Onuwm pegakropa (531
Aunanora Onumm pegakropa.

CoxpaHutb pann Ha gucke CoxpaHsieT TekyLwui chann.

CoxpaHuTb hamn Kak... OtkpbiBaeT avanor CoxpaHuTb dain Kak...

Mevatb BbiBOoOuT dhaiin Ha nevatb

CkonupoBatb KonvpyeT BbigeneHHbIi 6nok B bydep odmeHa. Popmat TekcTa B bydepe
CTaHOapTHbIWA, U 3TOT BroK 4OCTYNEH APYrMM NporpaMmMam.

Ypanutb YpansieT BblgeneHHbIi 6ok 1 nomellaet ero B 6ydep obmeHa.

BcTtaBuTtb 650K Konupyet 6nok n3 6ydepa obmeHa, HaumHasi ¢ Kypcopa.

Mouck Tekcra OrtkpbiBaeT ananor Mouck Tekctal 77,

MoBTOPUTL NOUCK MoBTOPSIET MOUCK C TEMM XE NapameTpamMu, KOTopble Obinn 3afaHbl Ang

npeablayLwero noucka.
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[@ Mouck/3ameHa TekcTa OrkpbiBaeT gunarnor Nouck/3ameHa TekcTa [78),
Lg“&_ Moka3zaTb pe3ynbTaTbl NoMcKa [MoBTOPHO NokasbiBaeT pe3yrbTaTbl NOMCKa B HECKOMNbKMX (hannax B
' no dainam avanore PesynbTaThl noucka no davinam/79.

MepenTn Ha CTPOKY C

OrkpbiBaeT ananor OTobpasnTb ¢ HOBOW CTPoku 82, McxoaHbI TekcT

HOMepOoMm OyaeT nokasaH, HauuHasi C yKasaHHOW CTPOKMU.
A MocTaBuUTb 3aknagky OTKpbIBaeT Ananor YcTaHoBUTb 3aknaaky/80 ans MecTHbIX 3aknamok
R BoccTraHOBUTL 3aknagKy OtkpblBaeT ananor BoccTaHoBUTb 3aknaaky /80 Ans MecTHbIX 3aknagok.
7 Pexxunm cxaroro Tekcrta MepeknioyaeT Pexum cxaroro Tekcta 80l Pexwum cxaToro Tekcta
npegHasHayeH Ans oTobpaxeHusi TONbKO CTPOK, YAOBNETBOPSHOLLMX
HEKOTOpPOMY 3afaHHOMY MOMb30BaTeNnemM KpUTEpUIO.
@ Mapametpbl pexuma cxatoro OTkpbiBaeT auanor [apameTpbl pexuma cxaroro Tekcrals i,
TeKcTa
Haintu napy ansa ckooku/ Haxogut napHyto CkoBKy Urn MeTKy KOMMEHTapus A51s CKOBKU Unn MeTku
KOMMeHTapusi B no3uuum Kypcopa. Ecnu napa HangeHa, To kypcop NEPEMECTUTCSA K HEW.
Ckobkn MOryT ObITb: KpyribIMU ( MW ), kBagpaTHbIMK [ unn | 1
durypHbiMu { unu }. Metkmn moryT 6bITb /* unu */.
E& BoccTaHOBWUTbL KOHTEKCT AxTuBM3NpyeT okHo PepakTopa npegblayLiero pefakTupoBaHust U
penakTUpoBaHus yCTaHaBMnvBaeT Kypcop BMECTO NOCMEAHEro peaakTupoBaHus.

CkpunTbl Nonb3oBaTens

3.2.8.1.1 Ownanor lNouck Tekcta

Hwvanor 3agaét napamMeTpbl MOUCKa TEKCTOBOM dpasbl B dhannax. OQHOMMEHHbIE NapaMeTpbl B 3TOM Auanore u
avanore MNMouck/3ameHa TeKcTa aKBMBaneHTHbl. MoXHO ykasbiBaTb UMeHa ©annoB ¢ OOHUM UITN HECKOMNbKUMM
cumBonamm mMacku. BmecTte ¢ umeHem hanna MOXHO yKasbiBaTb MyTh. Takke, MOXHO BbIMNOMHATL MOMCK Cpasy B
HeCKomnbKMX dparnax, ucnonb3ys napametpbl B naHenu Mouck B dpannax.

AnemeHT gnanora

CTpOKa And NoOUCKa
YuuntbiBaTtb peructp

Tonbko uenblie cnosa

Ucnonb3oBatb BblIpaXXeHus

Bca o6nactb
TonbKo BblAeneHHbIN TeKCT
C nosuumm Kypcopa

Bo Bcew obnacTtn noucka

BbinonHutb nouck B dannax

UckaTb BO Bcex MCXOQHbIX
dannax npoekta

Uckatb B pannax
3aBUCUMOCTEN

_Onucanvne
3apaét parmMeHT TekcTa AN noncka (MCKOMYyH CTPOKY).
BkntoyaeT npoBepky coBnageHust peructpa Oyks. o yMOMYaHuio BbIKMHOYEH.

VckaTb TOMbKO Lenble croBa: cTpoka byger cuntartbesl HangeHHON, TOMbKO eCinn OHa
HaxXoAWUTCA MeXay 3HaKamm NpenuHaHns Unu pasgenurenbHbIMM 3HakaMu (npobenamu,
cumBonamm Tabynauum, 3andaTbiMi, KaBblukamu, 1 T.4.). [10 yMOnYaHuio BbIKIMIOYEH.

YKa3blBaeT, YTO MCKOMasi CTPOKa SABMSETCS BblpaeHneM novcka (80,

Mo ymon4aHmio BbIKITHOYEH.

WckaTb BO BceM dhaine. o yMonyaHuio BKITOYEH.
MckaTb TOMbKO B BbIAENEHHOM TEKCTE.

UckaTb, HaunHas ¢ TekyLlen no3uumm Kypcopa

WckaTb OT Hayana unm koHua danna (B 3aBMCMMOCTU OT HaMNpaBreHns no1cka).
BkntoyeHa no ymonyaHutio.

BkritoyaeT nonck B HECKOIbKMX doannax npoekTa (CMoTpuUTe npuMmeYdanns BHu3y). Ecnu
donar CHAT, TO NOMCK ByeT TONbKO B aKTMBHOM OkHe PepakTopa.

MckaTb BO BCEX UCXOOHbIX dhannax, BKITHOYEHHbLIX B MPOEKT.

MckaTb BO BCeX MCXOOHbIX harinax, BKINIOYEHHbIX B MPOEKT, U BCex charnax, oT KOTOpbIX
UcxXoaHble dhannbl 3aBUCAT ABHO MNK HesiBHO. [1ns s3bika Cu - 3TO 3arornoBOYHbIE
dannsl (*.h).
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Macku c¢pannoB

Uckatb B nogaupeKkTopusax

HavyanbHbI NyTb

MpumeyaHun

CopepXnTt Macky UM Mackv MMEH ¢oalnos, B KOTOPbIX BbIMOMHATL Nouck. Ecnn macok
HECKOIbKO, UX Hao pasdenuTb ToYkaMm ¢ 3anaTton. Ytobbl 3agath ANUHHBIE UMEHA,
npuHsTblie B Windows, kaBbl4eK CTaBUTb He Hy>HO. [Npumep: *.ixt;*.c;c:\prog\*.h.

OT1a onuus 1 UckaTtb BO Bcex UCXOoAHbIX channax npoekra 4eNCTBYHOT HE3aBUCUMO
ApYr OT Apyra: MOXHO UCKaTb BO Bcex dpannax npoekra. M B dannax, Ybn nmeHa
YLOBIETBOPSIOT 3a4aHHON Macke (Mackam).

VckaTb B nogaupeKkTopusix BCeX Nanok, 3agaHHbiX Mackamu 1 onumen Uckatb Bo Bcex
MCXOAHbIX (hannax npoekTa.

HayaTtb novck ¢ 3agaHHoOM 34ech nanku. 3Ta nanka ciyxut obwmm nyTém n yaobHa,
Korga Hago NOACTaBUTb HECKONbKO MAacoK CrieaytoLero Buaa:

c:\prog\text\source\*.txt;c:\prog\text\source\*.doc

B Ttakom cnyyae, ucnonb3yinte macku (*.txt;*.doc) n obwui nyTb
(c:\prog\text\source).

1. Ecnu 3agaH nouck B chaiine, oTkpbiToM B okHe PeaakTopa, To nouck 6yaet BbinonHeH B Oydepe okHa, a He B

doarrne Ha gucke.

2. Ecnun 3agaH nouck B HECKOMbKUX doarnax, TO NMOUCK BhINOMHSETCHA BO BCEX MCXOAHbIX dharnax npoekta. o
OKOHYaHUM MoMCKa OTKPbIBAETCA Ananor PesynbTaThl novicka no dainam/79),

3.2.8.1.2 [Ouanor lNouck/3ameHa TekcTa

Lwvanor 3agaét napamMeTpbl Moncka TeKcToBon dpasbl B dpannax. OQHOMMEHHbLIE NapaMeTpbl B 3TOM Auarore u
Auanore lNMouck/3ameHa TekcTa akBuBaneHTHbl. MoXHO ykasblBaTb MMeHa hannos ¢ O4HUM U HECKOMbKUMM
cumBOnamu mMacku. BmecTe ¢ umeHem hanna MOXHO yKasbiBaTb MyTh. Takke, MOXHO BbIMOSMHATL MOUCK cpasy B
HeCKonbKUX doannax, ucnonb3ys napameTpbl B naHenu Mouck B dannax.

AnemeHT gnanora

CTpoka gns noucka
3ameHnTb Ha

YuutbiBaTb peructp

TonbKo uenble crnoBa

Ucnonb3oBatb BblIpaXXeHus

I'Io.qTBep)K,quMe 3aMeéeHbl

Bcsa obnactb
TonbKo BblaeneHHbIA TeKCT
C nosuumm Kypcopa

Bo Bcel obnacTtun noucka

BbinonHuTb nouck B ¢pannax

UckaTb BO BCex UCXOAHBbIX
¢ annax npoekTta

UckaTtb B pannax
3aBUCMMOCTEN

_Onucanne

3apaét parmMeHT TekcTa Ans noncka (MCKOMy CTPOKY).

3apaét pparmeHT TekcTa, KOTopbIn OyaeT nogcTaBneH BMECTO HaWOEHHOTO.
BkrtoyaeT npoBepky coBnageHusi peructpa 6yks. o yMonyaHuio BbIKIOYEH.

WckaTb TONbKO Lenble crosa: CTpoka byaeT cumMTatbCs HaaeHHOW, TOMbKO eCriv OHa
HaxoAMTCHA MeXQy 3HakaMu NpenuHaHWs unu pasaenuTenbHLIMU 3HakaMm
(npobenamun, cumBonamm Tabynauum, 3anAaTbiMY, KaBblbkamu, 1 T7.4.). o ymonyaHmio
BbIKIHOYEH.

YKa3blBaeT, YTO MCKOMasi CTPOKa SABMSETCS BblpaeHneM nouvcka (80,

o YMOJT4aHUIO BbIKITHOYEH.

YkasbiBaeT oTkpbIBaTh Avanor MoaTeepaute 3ameny (791 Ans NOATBEPXAEHUS 3aMeHbI
AaHHOro HangeHHoro goparMeHTa TekcTa. Bknio4éH no ymonyaHumio.

WckaTb BO BceM dhaine. o yMOonyaHuio BKITHOYEH.
WckaTb TONbKO B BblAENEHHOM TeKCTe.
WckaTb, Ha4umMHasa ¢ TekyLlen Nno3uumm Kypcopa

MckaTb oT Hayana unm KoHua davna (B 3aBUCUMOCTM OT HanpaBneHus novcka).
BkritoyeHa no ymonyanmio.

BkritoyaeT nonck B HECKOSbKMX dhannax npoekta (CMoTpute npuMmedanns BHu3y). Ecnu
donar cHAT, TO NOMCK ByAeT TONbKO B aKTMBHOM OkHe PepakTopa.

MckaTb BO BCEX NCXOOHbIX cbaﬁnax, BKIMHOYEHHbIX B MPOEKT.

MckaTb BO BCEX UCXOOHbIX dhairnax, BKMIOYEHHbIX B NPOEKT, U BCeX (hannax, oT
KOTOPbIX MCXOOHble hannbl 3aBUCAT ABHO UNK HesiBHO. [1na a3bika Cu - 3T0
3aronoBoyHble dannebl (*.h).
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Macku cannos CopepxuT MacKy unvM Macku MMEH parinos, B KOTOPbIX BbIMOMHATL NOUCK. Ecniv macok
HECKOIbKO, UX Hao pasdenuTb To4kamm ¢ 3anaTtomn. Ytobbl 3agath ANUHHBIE UMEHA,
npuHsTblie B Windows, kaBbl4eK CTaBUTb He Hy>HO. [Npumep: *.ixt;*.c;c:\prog\*.h.

OT1a onuus 1 UckaTtb BO Bcex UCXOAHbIX hpannax npoekTa JEeNCTBYOT HE3aBUCMMO
ApYr OT Apyra: MOXHO UCKaTb BO BCcex dpannax npoekra. M B dannax, Ybn nmeHa
YLOBIETBOPSIOT 3a4aHHON Macke (Mackam).

MUckaTb B nogaupeKkTopusax VckaTb B NOAOMPEKTOPUSIX BCEX MaroK, 3aaHHbIX MackaMu 1 onuueit UckaTb BO
BCeX MCXOAHbIX dpannax npoekTa.

HauyanbHbif nyTb HauaTb novck ¢ 3agaHHoi 30eck nankv. 3Ta narka crny>uT obwumM nyTém u yaobHa,
Korga Hafo NoACTaBUTb HECKONbKO MacoK CriedyoLLero Buaa:

c:\prog\text\source\*.txt;c:\prog\text\source\*.doc

B Takom cniyyae, ucnonbayite macku (*.txt;*.doc) n obwuii nyTb

(c:\prog\text\source).
Mowuck 3amMeHUTb NepBbI HAMOEHHbIV SK3EMMSIP UCKOMOW CTPOKN.
3ameHnTb BCce 3aMeHnTb BCe HaOEeHHbIE 9K3EMMIISAPbl MICKOMOW CTPOKM.

MpumeyaHusn

1. Ecnu 3agaH nouck B chaiine, oTkpbiTOM B OkHe PeaakTopa, To nouck 6yget BbinonHeH B Oydepe OkHa, a He B
darne Ha gucke.

2. Ecnu 3agaH nouck B HECKOMbKUX darnax, TO NMOUCK BbINOMHSETCHA BO BCEX MCXOAHbIX dharnax npoekTa. Mo
OKOHYaHWKM NoucKa OTKpbIBaeTCA Aunanor Pesynbrarbl nomcka no caiinam/ 79,

3.2.8.1.3 Ouanor lNogteepaute 3ameHy

OTOT Avarnor 3anpawneaeT NoATBEPKOEHVS Ha 3aMeHY HaleHHOro 9K3eMMIisipa NCKOMOM CTPOKU. YToGbl BKMIOYUTD
VNK BLIKIIOYUTL 3TOT Auarnor, ucnonbayiite cdonar MoaTeepkaeHUe 3ameHb! B avanore Novck/aamena Tekcral 78,

KHonka DPyHKLMA
Oa 3aMeHUTb AaHHbIV 3K3eMMAsiP NCKOMOW CTPOKM.
Het He 3ameHaTb. Ecnv npoueaypa 6bina Havata KHonkov 3ameHUTb BCe 4118 BCEX

Ha4EHHbIX CTPOK B obnacTu noucka, To npouecc noncka n 3amMmeHbl NPoOoITKNTCA.

Non-Stop C aTOro MoMeHTa, 3aMeHsITb BCEe CTPOKW, HalnaeHHbIe B 9ToM dharine, 6e3 3anpoca
Ha noaTBepXaeHue.

OTmeHa [NpekpaTnTb NpoLecc noucka n 3ameHsbl.

Mponyctutb 3toT chann MpekpaTnTb NOMCK B 3TOM dhaiine 1 NepenTu K criegytowlemy danny.

3ameHnTb BO Bcex ¢pamnax 3amMeHUTb BCe CTPOKW, HaldEeHHbIe BO BCEX OCTarbHbIX parinax, 6e3 3anpoca Ha
nogTBEPXKOEHME.

Momewatb Kypcop Ha kHonku [a/ [pu ycTaHoBneHHOM conare, B KaXK4oM 3anpoce Ha NOATBEPKOEHVE 3aMEHbI

Het Kypcop bygeT aBToMaTU4eCckn yCTaHOBIEH Ha KHOMKY «[a», Ansa obnerdyeHus
paboTbl.

3.2.8.1.4 [Ounanor PesynbTaTthl Noucka no dannam

OT0T Ananor otobpaxaeT pe3ynbTaTbl MOUCKa B HECKONMbKMX dpaiinax. MogpobHee o Movcke B HECKOMNLKMX dhaiinax—s
rnase Ouanor Nowuck Tekcral77\.

Cnucok annos, B KOTOPbIX HaQeHa CTpoKa, coaeput Bce dainbl, rae bbina HangeHa nckoMasi CTpoka: crieBa—
umsi dpanna, a ero nanka—cnpasa. CTpoka C 3ereHbIM TEKCTOM HEMOCPEACTBEHHO MOL 3TUM CMUCKOM OTODOpaxaeT
nHcopmaLmio o channe, BblAerneHHOM B crnvcke. 3anuck «dain B naMaTu» o03HavaeT, YTo dhain OTKPbIT B OKHE
Pepaktopa. Ecnu B 370l cTpoke nokasaHbl obLme gaHHble o dhanne (Mo aHHbIM (PaifioBON CUCTEMBI) TO 3TO
0O3Ha4vaeT, YTO AaHHbI hanin He 3arpyXeH B NamsaTb. [aHenb CTpoka nokasbiBaeT CTPOKY UCXOAHOro doanna,
coaepallyo MCKOMbIN pparMeHT.
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Mepekntouvatens CopTupoBaTthb ¢hannbl No 3a8aét cnocob copTMpoBkM. Korga ycTaHoeneH dnar YuuTbiBaTb
AVpeKTopuIo , hannbl B cnvcke ByayT paccopTMPOBaHbl C YY4ETOM MX Marnok.

KHonka PemakTnpoBaTb OTKpbIBaeT BbiOpaHHbIV ¢hann B HOBOM OkHe PegakTopa v nomeLlaeT Kypcop B CTPOKY C
HargeHHbIM doparmeHToM. HangeHHbI doparmeHT OyaeT noMeyeH LuBeTom doHa. YUTobbl NpoBEPUTL, €CTh NN B 3TOM
(havine gpyrvie aK3emnnspbl UICKOMOro dparmeHTa, Haxmute Ctrl+R vnu ucnonb3ynte meHio PepgakTtop, komaHay
MoBTOPUTL NOUCK .

KHonka 3akpbITb 3aKpbiBaeT AManor, HO Npy 3TOM pe3ynbTaTbl MOUCKa He TEPSITCA. UToObI eLé pa3 OTKPbITb 3TOT
Jwarnor, ucrnonb3ymnte kHonky Mokasatb pe3ynbTarbl MOUCKa no ¢annam Ha NaHenM MHCTPYMEHTOB pegakTopa,
knasuwwu Shift+F5 nnn ogHoMMEHHY0 koMaHay mMeHio PegakTop. B gaHHom cnyyae, doannbl B cnucke Cnncok
¢hannoB, B KOTOPbLIX HalMAeHa CTPOKa, OTKpPbIThle B OkHax PepgakTopa, 0603Ha4YeHbl cnesa 3BE34,04KON.

3.2.8.1.5 BblpaxeHus novcka

Pe,u,alcrop TeKCTa noaaepXxmBaeT Tak Ha3dblBaeMble «BbIpaXXeHUA NoOUCKa», KOTOpble MOXXHO UCMNOSb30oBaTh ANA 0CO0bIX
TEKCTOBbIX CTPOK. Bblpa)l(eHMFI NMOUCKa copepaT ynpasnatowmne CMMBOJ1bl B WMCKOMOW TEKCTOBOW CTpOKe:

? OsHavaeT oauH ntobon cumBon B 3Tor nosuuun. Mpumep: ecnn 3agaTh ?ell B kayecTBe NCKOMOW CTPOKY,
To OyayT HanaeHbl criosa «belly, «tell», «cell», n 1.4.

% OsHavaeT Hadvano cTpokn. CumBsonsbl, crnegytowme 3a «%» JOIMKHbI HaYUHaTBCSA ¢ no3uuum 1. Mpumep: %
Counter —HaiT cnoeo «Counter», KOTOpoe Ha4MHaAEeTCS C NEepPBO NO3ULMN B CTPOKE.

$ KoHel, cTpoku. CumBonbl, npeLuecTsyowmne «$», OMKHbI HAXOAUTLCS B MOCNEAHNX NO3ULMAX B CTPOKE.
Mpumep: Counter$ —HaiiT cnoBo «Counter» B KOHLIE CTPOK.

@ HainTn HenocpenCTBEHHO CUMBON; «@» NO3BONSAET 3a4aBaThb yNPaBsOLLME CUMBOSbI, Kak OObIYHbIE
OykBbl. Mpumep: @? —HaNTM 3HaK Bornpoca.

\xNN LLlecTHaguaTepniHoe 3Ha4yeHve cumBona. lMpumep: \XA7 —HanT CUMBOS, LECTHaALATEPUYHBIN KO
KOTOporo paBseH A7.

+ HeonpegenéHHoe KonmdecTBO eQMHWL, NMpeablgyLlero cumeona. Hanpumep, ecnm ykasatb 1T+2, 10

pefakTop HaigéT CTPokW, coaepxalyme «1», cnefom 3a KOTOPOon MAET «2», MeXAY KOTOPbIMU HaXoaUTCA
no6oe konuuecTso Byks T.

[c1-c2] PaBeHcTBO ntobomMy cumBony B nHTepBarne ot ¢1 o c2. MNpumvep: [A-Z] o3HavaeT nobyto Byksy oT A oo
z

[~c1-c2] PaBeHcTBO ntobomy cumBOny, He nexailemMy B MHTepearne ot ¢1 go c2, 1.e., ot 0 go ¢c1-1 unu ot c2+1
0o 255. MNMpumep: [~A-Z] o3HadaeT nobon cumBors, kpoMe ByKB BEpXHEro peructpa.

text1|text2 Cumeon «|» o6o3HadaeT norndeckoe «UINMN» 1 pegaktop byaet uckatb text1 unu text2. Mpuvep: LPT]
COM|CON —Hantn «LPT», unm «COM», nnm « CON».

He 3a6y,u,bTe, 4YTO YTOObLI BOCMNONL30BaTLCS BbIP@XEHMSIMU NMOUCKA, HY>XHO B Anarnore yCTaHOBUTb COOTBETCTBYHOLLMIA

donar.

3.2.8.1.6 Ouanoru YctaHoBuTb 3aknaaky/BocctaHOBUTL 3aknaaky

Baknagkm cnyar Ans Bo3Bparta B nocriegyoLemM K ToMe4eHHON No3numMmn Kypcopa B dhanne MCXoqHoro TekcTa.
BbiBaloT nokanbHble 1 rmobanbHble 3aknagku. JokanbHble 3aknagku AeACTBYIOT B Npeaenax ogHoro darna.
MmobanbHble 3aknagky XpaHAT He TOSbKO MO3MLMI0 Kypcopa, HO 1 nMs dhanna.

C nomolLLblo 3TUX AManoroB MoXHo 3aAaTtb U ucrnonb3oBaTtb A0 10 nokanbHbIX 3aknagok. Ka)kaonm nokanbHoW 3aknanke
HasHa4yaeTcs UHOMBMAYaNbHas KHOMKa C HOMEPOM.

YToObl OTKPLITE AManor YcTaHOBUTbL 3aknagky, Haxvure Alt+[. UtobGbl oTkpbITE gnanor BocctaHoBUTL 3aknapakKy ,
HakmuTe Alt+]. YTOobObI yCTAHOBUTL 3aKnagKy winv NepemnTn K HeW, HaXXMUTE e€ KHOMKY ¢ HoMepoM. Homep CcTpoku, B
KOTOPOW yCTaHOBIEHa 3aknajakKa, No3vums 3aKknagkv B CTPOKe (B CKOBKax) 1 TEKCT 3TOM CTPOKM OTOBpakeHbl cripasa ot
KHOTKW.

JlokanbHble 3aKknagku XpaHATCs B dhanne KOHUrypauum, K HUM MOXHO BEPHYTbCH B CriedytoLlem ceaHce paboThbl.

3.2.8.1.7 Pexnm cxartoro Tekcrta

B pexxume cxartoro Tekcta (Condensed), B okHe oTOOpaxarTCs TONbKO CTPOKY, YAOBNETBOPSAIOLMNE 3a4aHHOMY
KpuTepuio. Bcero umeetcs aBa kputepus:

e CTpoka oormkHa cogepxaTb 3afaHHbIA doparMeHT (I'IOCJ'Ie,D,OBaTeJ'IbHOCTb CVIMBOJ'IOB).
e [lepBbI CUMBOS B CTPOKE, HE SABNSAIOLLNACS npo6en0M, OOIKEH HaXoOoMTbCS B 3a4aHHON NO3ML UK.

Mpumepbl: (a) 3agaH NepBbIA M3 KPUTEPUEB U dparMeHT «countery, pesynbTat—OoOyayT OTOOpaKeHbl TONBbKO CTPOKU, B
KOTOpbIX €CTb CroBO «counter»; (b) 3agaH BTOpoOW Kputepuin U no3uums 4, pesynbtar—oOyayT 0ToOpaKeHbl TONbKO
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CTPOKU, B KOTOPbIX TEKCT HA4YMNHAETCA C 4-14 no3nunn.

PexuM cxxaToro Tekcta «cobupaeT BMecTe» CTPOKU ¢ 0BLLMM npr3HakoM. Hanpumep, ecnim cTporo npuaepXueaTses
npaBuna Ha4YMHaTb 06bSBNEHUS AaHHbIX C NO3ULLMK 2, NpoLenyp—c no3uuum 3, a 06paboTyrkoB NpepbiBaHU—C
nosuumn 4, Toraa pexum CxKaToro Tekcta ByaeT pearnbHO YCKOPSTL MOWCK HYXKHOro 06bsBneHns. Ecnv Bbl
KOMMEHTMpYeTe onpeenéHHble MecTa B TEKCTE OAMHAKOBOM CTPOKOW CUMBOMOB U UCMOMb3YETE PEXUM CXATOoro
TEKCcTa C 3afaHHbIM )parMeHTOM, TO TakoW CTWUMb NMOMOraeT NErko OTbICKMBATb HYXXHblE y4acTku TekcTa. B pexume
CXaToro TeKCTa MOXHO NepeMeLLiaThb Kypcop Tak e, kak B 0ObIYHOM pexume.

Kak ynpasnsaTtb

Kputepui otobpaxkeHuss cTpok 3agaétcst B OcHoBHoe MeHio > Script > PegakTop Tekcta > guanor MapameTpbl
pexuma cxatoro Tekctal8 1. UtoBbl BKMIOUNTb UMK BLIKIIOUNTL PEKUM CXKATOTO TEKCTA, UCMOMNb3yNTe KOMaHOy MEHIO
PepakTop, nnu kHonky PexXum cxaToro Tekcra Ha naHenv MHCTPYMEHTOB pefakTopa, unu knasuwy F12. Yrobbl
BbIVTW U3 PEXUMA CXaToro TekcTa, Haxmute Esc. B gaHHOM cryvae, npu BbIXoge M3 9TOro pexunmMa, Kypcop
BO3BpaLlaeTCs Ha3ad Ha CBOE MeCTO, rde OH Haxoauncs nepeq BKIKYEHWEM 3TOro pexuma. YUtobbl npu Beixode 13
pexuma Kypcop ocTancs B CTpoke, kyaa Bel ero nomecTunu, noka pexum 6bin BKMOYEH, HaxxmmTe Enter nnu HayHute
penaKkTMpoBaTth 3Ty CTPOKY.

3.2.8.1.8 [Ouanor lNapameTpbl pexunma cxaToro Tekcta

OTOT Avanor ynpasnseT napameTpamu pexuma cxaroro Tekctalsdl B okHe PegakTopa [78.

Mepekntoyatene OTOOpaxaTb CTPOKU 3a4aET OAWH M3 OBYX UMEIOLLNXCS KPUTEPUEB:

1. Cogepxawme TEKCT 3a0aéT OTOOpaKkeHne CTPOK C doparMeHTOM TEKCTa, 3adaHHbIM B TEKCTOBOM MNone.
[lononHuTensbHO, MOXHO 3a4aTh MPOBEPKY perncTpa BykB, MOUCK TOMbKO LENbIX CNOB UITM UCMOSb30BaHNE BblpaXKEHUSs]
novcka 89

2. B KOTOpbIX TEKCT HAYMHAETCA C NO3ULMKN 334aET OTODPaKEHNE CTPOK, B KOTOPbIX TEKCT (MEPBbIN CUMBOS, HE
paBHbIN Npobeny) Ha4YMHaeTcs ¢ no3nuun, 3agaHHon B none Mosvuusa . O6si3aTenbHble NapameTpbl AOMOMHUTENBHO
XapaKTepu3yoT KpUTEPUIA:

e PaBHOM nepBbI CMMBOI TEKCTa AOMKeH ObiTb TOYHO B 3agaHHOM no3uumu. Hanpumep, ecnu 3agaHa 2-5
no3muus, B OkHe ByayT oTOOpakaTbCs TONbKO CTPOKM, B KOTOPbIX TEKCT HAaYMHAETCSH CO 2-1 NO3ULUN.

e He paBHOWM nepBbIi CMMBON TEKCTA AOMMKEH ObITb B NOOON NO3MLMKM, KPOME 3a4aHHOM no3uuun. Hanpumep, ecnm
3apaHa 2-9 no3nums, B OkHe ByayT oTobpakaTbCs TONbKO CTPOKU, B KOTOPLIX TEKCT HauuHaeTcs HE co 2-11 nosnumun.

° MeHbI.IJeI?I, yem OTO6pa)KaTb TOJTBKO CTPOKWN, rge TeKCT Ha4nHaeTcd C Nno3nunn MeHbLUle 3a4aHHOMN.
° BonbLueﬁ, yem OT06pa)KaTb TOJNMBKO CTPOKWU, rge TeKCT Ha4nHaeTca ¢ no3nummn Oonblle 3aaaHHON.
MNocne HaxaTua OK, OKHO Pep,aKTopa NepeKkrnio4yaeTcd B peXnm CxxaTtoro Tekcra.

3.2.8.1.9 ABTOMaTM4ecKoe AOoMNUCbIBaHME CIoB

[lns UICXoAHbIX TEKCTOB NPOrpamMm SIBMISIETCS HOpMarbHOW CUTYaLusi, Korga ogHu 1 Te e crioBa (MeTKu, NMeHa
nepeMeHHbIX) 4acTo MOBTOPSIIOTCHA B AOBOSIbHO OrpaHUYeHHON YacTu danna. B Takmx cnydasx, okHo PegakTopa
MOXXET NMOMOYb 3aKOHYUTL NeYyaTaHue CrioBa.

Ecnn kypcop HaxoguTcs B KOHLLE CTPOKKU, TO MO Mepe BBOAA Kaxaoun cneaytoLen 6ykebl, pegakrop npocMatpuBaeT
onpegenéxHHoe KonmM4ecTBO CTPOK TEKCTA BbilLe U HUXKE TeKyLLen CTPokn. Ecnn HangeHo TonbKo 04HO CIoBO,
HadMHatoLLLeecs TOYHO Tak e, kak Bbl yxxe Hanevartanu, Toraa pegakTop «3aBepLumnT» 3To CroBo JobaBrneHnemM
He[oCTalLWen YacTu CNoBa, HaunHasa C TeKyLuen nosuuum kypcopa. Ecnv Bam Hy>KHO Kak pa3 Takoe CIoBo,

HaxkmuTe Alt+<cTpenka BnpaBo>, 1 pegakTop NOACTaBUT OCTAOLLYHOCH YacTb CIOBa B TEKCT Tak, kak OyaTo 370 Bel
camu ero HarnevaTtanu.

HaxvmaTe Alt+<cTpenka BnpaBo> MOXHO B 1000/ MOMEHT BPEMEHU, a He TONbKO TOorga, Korga penakrop
npeanaraet Bam 3aBepwuntb cnoBo. B gaHHOM crny4yae, peaakTop OTKPOET CMMCOK COB, HAUMHAOLUXCS C YXKe
HaneyaTaHHbIX OykB, YTOObI Bbl BbIOpanu ogHO 13 HUX Ans 3aBeplleHns. Ecnv HeT HM ogHOro noaxogsLLero Crioea,
TO HMYEro He NpousonaéeT. Takke, ecnu Npaeasi NaHernb okHa PegakTopa BKIlOYeHa, OHa OTODpaXkaeT CMMCOK CIOoB
ONs 3aBepLUeHmst.

Kak ynpaBnaTtb

UTo6bI BbIKNIOYNTL OYHKLINIO aBTOMATMYECKOrO AONMCbIBaHWSA, UCnonb3ynTte guanor Onuum pepgakTopa, 3akrnagky
Onuum pepakTopals3l, donar ABToMaTU4eckoe AonucbiBaHue cnoB . Koraa dnar ycTaHoBreH, norne [uana3soH
3a0aéT KONMMYECTBO CTPOK AN1s1 NPOCMOTPa PeaakTopoM (MO YMOIYaHMIO BbICTABIIEHO 3HAYEHWE 24 CTPOKM HKE N 24
CTPOKM Bblle TekyLen cTpokn). Korga aToT napameTp Gonblue, YeM BCEro ecTb CTPOK B dharne (Hanpumep, 65535),
Toraa pepakrop byaet npocmatpvBath Bech dhann. OgHako, Yem Borblue CKaHUpyeMbli y4acTok, Tem BonbLue
BPEMEHM OTHUMAET CKaHUPOBaHME.
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3.2.8.1.10 lMoaceeTka CMHTaKcuca

Otobpakasi UCXOAHbIN TEKCT, OKHO Pg,gaKTogam‘T BblOENseT pasHble KOHCTPYKUMM A3bika CK pasHbIM LIBETOM.
HaHHas dyHKumMsA obnervyaeT YTeHve TekcTa. MIHanBuayanbHbIM LBETOM BbIAENAITCA Criegyolme afeMeHThbl A3blka:

e 3Haku npenuHaHua 1 crneunaneHble cumsonbl: () [1{} ., : ; n Tak panee.

e KommeHTapwum, KoTopble HauymHatoTcs ¢ /1. KommeHTapum, 3aknio4€éHHble B napbl CMMBONOB /* */ ByayT BblAeneHbl
LiBETOM, €CI OTKpbIBatoLLIas U 3aKpbiBaloLLasi Napbl HAXOOATCS B OOHOW 1 TOW XKe CTPOKeE.

o CTpPOKM CMMBOSOB, 3aKMOYEHHbIE B BONHbIE UMM OANHAPHBIE KaBbIYKW.

o KnioueBble cnosa s3bika Cu (for, while, n Tak ganee).

o HassaHua TmnoB a3bika Cu (char, float, n Tak ganee).

e HasBaHusi 6ubnmoTteyHbix dyHKLMIM A3bika Cun (printf, strcpy, v Tak ganee).
Kak ynpaBnaTtb

BblaeneHre LBETOM MOXHO BbIKMIOUNTL, UCnonb3ys: (MeHio KoHndurypaums 45, komaHay Onumm pepakTopa,
avianor Onuumn pepakTopa, 3aknaaky Onumm pegakTopasd, donar BeiaeneHue cMHTaKcuca LIBETOM ), a Takke
N3MEHUTb LBET, 3aaHHbIN OS5 KaKOO0W KOHCTPYKLMU. YTOOLI M3MEHNTL LBETa, UCMONb3yhTe MeHio KoHdurypaums ,
koMaHay 1 avanor Onumm akpaHa, 3aknaaky Lsera 57, cnmcok LiBeta, rpynny OkHO ucxoaHoro Tekcral
penakTopa.

3.2.8.1.11 [Ouanor OTobpasnTb C HOBOW CTPOKK

OTOT Ananor BLINONHSAET Nepexof B akTMBHOM okHe PegakTopa 761 k oToBpaxeHnio Apyroi CTPOKM NCXOAHOrO TEeKCTa.
CnegyeT ykasaTb HOMEpP CTPOKM Unu BbIOpaTb OAWH U3 paHee UCMofb30BaHHbIX HOMEPOB B cnvcke UcTtopusa BBoAa.
Homep nepsoi cTpokn — 1.

3.2.8.1.12 ®yHKuma beicTporo npocmoTpa

PyHKUMA ObICTPOro NpocMoTpa paboTaeT criegyolwmmMm obpa3omM: ecnm 3agepxaTtb Kypcop MbIW Had UMEHEM
nepemeHHoll B okHe PegakTopal7¢l, unu okHe TekcT cueHapms [87), To yepes noncekyHabl NosBUTCS HeBonbLLoe
XKENTOoe OKOLLUKO C TEKyLLUM 3Ha4YeHnemM aTor nepemeHHon. Npn gansHenwem ABMKEHUN KyYPCOPOM MbILLN 3TO OKOLLIKO
NCYesHerT.

3.2.8.1.13 [encTtBusa c brnokamu

Onepauwnu ¢ 6nokamun npegHa3HavyeHbl 451 BbINOSIHEHUS pefaKkTupoBaHusi ¢ bonee 4em OgHUM CUMBOJSIOM
opHoBpemeHHo. OkHo PepakTtopa obecneumBaeT NocTosiHHbIE 6rokM (broku ¢ dmkcaumen BoligeneHus, persistent
blocks) 1 BbINONHAET NONHbLIV HABop AEUCTBUIA C MOTOKOBLIMM (Stream), BepTyKanbHbIMU (column) 1 CTPOYHbIMM
Briokamu TekcTa.

HenocTosiHHbIe 6110KU Kak Tonbko Takow 6nok BbiAeneH, C HAM Hago cpasy BbINOMHATL AecTBUue (yaansTb,
KonvpoBaTb, M T.4.), MOTOMY 4TO fNtoboe NepemMeLLieHne Kypcopa CHUMAET BbigeneHne onoka. Ecnu HavyaTb nevartatb
TEKCT B TOT MOMEHT, Kora BblAerneH Takon 6rnok, To aToT 6rnok Oyaet yaanéH u 3aMeHEH HarnevaTaHHbIM TEKCTOM.

MocTosiHHbIe 6110KM BblgeneHne 6rnoka coxpaHsieTcs 40 Tex nop, Noka BblaeneHne He Oy4eT CHATO SBHO
(knaBvwamm Shift+F3) nnu 6nok He Byaet yaanéH (knasuwamm Ctri+X). [nga Takux 61okoB onepauusi BCTaBKM
(paste) BbinonHaeTca ¢ ocobeHHoCcTAMU. [1ns HUX eCTb ABE AONOMHUTENbHbIE onepaumun: BbICTpoe KonnpoBaHue u
ObICTpOE NepemeLLeHne. OTn onepaumm He NCNonb3yoT Bydep obMeHa 1 ANS BbIMOMIHEHUS] UM HY>XHO MEHbLLE
HaXXaTuin KnaBuLLl.

DaKkTNYECKM, NOCTOSHHBIE N HEMOCTOSIHHBbIE OITOKM pa3nmMyaloTCs TOMbKO Mo hukcaummn BoigeneHms. Pexxum
MOCTOSIHHBIX BIIOKOB yNpaBnNAeTCcs O4HOMMEHHBIM donarom B 3aknagke Onuun penakTopals3 ananora Onumm
penakTopa.

CraHpapTHble 6110Ku MoTokoBbINM 610K NpeacTaBnaeT cobon «MNOTOK TEKCTay», KOTOPLIN HAYMHAETCA C HaYanbHom
CTPOKM 1 NO3NLIN B 3TOWN CTPOKE N 3aKaH4YMBAETCA Ha KOHEYHOWN CTPOKE N NO3ULIUN B KOHEYHON CTPOKE.

CraHpapTHble Gnokn BKIKOYEHbI MO YMonyaHuio (cHAT conar BepTukanbHble 6110ku B gnanore Onumm pegakTopa).

CtpouyHble 6noku  Takow BroK COCTOUT U3 CTPOK TEKCTa LeNIMKkom. YTobbl BbIAEeNUTb CTPOYHBIN Br0K, NoMecTuTe
Kypcop B nobyto No3mumio B NEPBON CTPOKE U HaxkmuTe At+Z, nOTOM NOMecTUTE Kypcop B N06oM no3muyum B

© 2009 ®umoH, http://www.phyton.ru



nocnegHen ctpoke 6rnoka n Haxmute Alt+Z ellé pas (BTOpoe HaxaTune He HYXXHO, ecnv Brok NpeacTonT HemMeLneHHO
yOanvTb Unu ckonvpoBaTb B Bydep obmeHa).

CTpO‘-IHbIe onokun OOCTYIMNHbI BCeraa, He3saBMCUMO OT COCTOAHUA q)nara BepTMKan bHble 6110KN.

BepTukanbHble 6510Kku BepTukanbHble OrokM cogepxat NpsiMoyrofnbHbIA oparMeHT TekcTa. Ecnun yactb
6noka BbIXoQUT 3a Npeaenbl CTPOKM, TO COOTBETCTBYIOLLME CUMBOSIbI Orioka cuutatoTcs npobenamn. BepTukanbHble
Gnoku yaobHbl B Cryyasix, Kak B Cneaytowem npumepe NCXogHoro TekcTa:

char TimerQ0 far ;
char Timerl far ;
char IntO far ;
char Intl far ;

Mpeononoxum, 4To B KaxKaoln cTpoke croBo «fary Hago nepeHecTy U MOMECTUTL cpasy nocne cnosa «chary.
MoTokoBble Griokn 3geck nomoryT mMano. Ho 3agava MoxeT OblTb NErko BbIMOMIHEHA OAHUM BEPTUKAIbHbLIM ONOKOM.
BblgenuTe BepTHKanbHbIN NOCTOSHHBIV O10K, CogepXallmi CnoBo «fary B kakdon CTPOKe, MOMECTUTE Kypcop Ha
nepsyto OykBy cnoea «Timer0» n HaxmmTe Shift+F2 (GbicTpoe nepemelLieHne Gnoka):

dnar BepTukanbHble 6110KM NEPEKNIOYAET PEXMM MEXOY BepTUKanbHbIMM Oriokamm 1 noTokoBbiMu Griokamu (donar
HaxoguTca B Avanore Onuvm peaakTopa, 3aknaake Onumm pegaktopa 53, mMeHo KoHdpurypaums ).

Urobbl BblaenuTb 6rok, NMbo nepemeLlanTe Mblillb, HaXXaB €€ NeBY KHOMKY, Nnbo NCNomnb3ynTe KnaBuwmn co
CTpenkamm KnaeBuaTypbl Npu Haxatoun knaesuwwe Shift. YUtobbl cHATL BblaeneHne onoka, Haxmute Shift+F3 .

KonupogaHue / nepemeLleHne 61okos

BblgeneHHbIn 650K MOXKHO CKOMMPOBAThL MIW NEPEMECTUTL B NMPeAenax 3Toro xe okHa PegakTopa gBywmsi cnocobamu:
HernocpeacTBEHHO (ObICTpoe KONMpoBaHWe, ObICTpoe NnepemMeLleHne) n Yyepes dydep obmeHa (0ObIYHbIN cnocob
Windows). KonunpoBaHue n nepemeLLeHre 6rokoB Mexay okHamv PegakTopa wunu B Apyroe npusioXeHne BO3MOXKHO
TonbKo Yepe3 bydep obmeHa.

MpumeyaHue. PesynbTar KONMPOBaHUSI MOTOKOBOIO Ui BEPTMKANbHOIO HEMOCTOSIHHOMO Goka 3aBUCUT OT peXxunva
BcTaBku (INSERT). Ecnu pexxum Bknto4€H, To 6rok byaeT BCTaBrneH B TEKCT B TOM MECTe, e HaxoguTcs Todka
BBOAA (MMraroLwmn kypcop). B npotnBHoM crniyvae, konvpyemblii 6nok OyaeT 3anMcaH noBepx TEKCTa Ha ydacTke
TaKoro e pasmepa.

BbicTpoe konupoBaHue / nepemelleHue

BbicTpoe konvMpoBaHue 1 nepemeLleHne 6rokoB B Npeaenax O4HOro OKHa BbIMONHAETCS HenocpeACcTBeHHOo, T.e., 6e3
ncnonb3oBaHns bydepa obmeHa, 1 NoaTomy yaobHO, NMOCKOMNbKY A11si 3TOro TpebyeTcsi TONbKO OOHO HaXaTue
KnaBuL Ha Of4HO gevcTeue. BblaenvTe NoCcTOosIHHLIA Or10K, MOTOM NOMECTUTE KypCcop B NO3ULMIO, Kyada Hado
nomecTutb 6nok, n Haxxmute Shift+F1 ansa konuposanusa, unu Shift+F2 ons nepemelierns.

3.2.9 OkHo lNepeMeHHble

Bo Bpemsi oTnagku nporpammbl okHO NMepeMeHHble 0TOOpaXKaeT TeKyLLMe 3HaYeHNs SSBHO 3afaHHbIX MEPEMEHHBbIX.
Kaxabii Habntogaembin OObEKT 3aHMMAaET OTAENbHY CTPOKY. B CTpoke OKHO NokasbiBaeT UMsI, 3HA4YeHMe, TUM 1, ecnu
€CTb, agpec COOTBETCTBYHOLLEN NEPEMEHHON.

Tonbko YTO OTKpPbITOE OKHO MepeMeHHble CoaePXXUT TONbKO 3aknaaky MaeHble. MoXHO 406aBUTL AOMONHUTENbHbIE
3aKnagku, koMaHoon OnuUKM OTOBGPaKEHMA MNOKANbLHOTO MEHI0, a Takke U3MEHUTb HasBaHue nbon 13
CyLlecTByOLWMX cTpaHuu(tabs). 3aknagku paboTaloT He3aBUCMMO APYT OT Apyra, Kakaas 3akrnaika aKBvBareHTHa
oTaenbHoMmy okHy MepemeHHble . OqHako, ecnv Hago, MOXHO OTKPbITb HECKOMNBLKO OKOH MepeMeHHble .

Ha naHenu nHCTpyMEHTOB KaXX4oro 13 nepevmcreHHbIX Boille OKOH eCcTb kHonka +Watch, kotopasa nobaenser
BbIOpaHHbI 06bLEKT B OKHO MepeMeHHble .

BbiGpaHHbIN 06BbEKT OKHO BbiAeNsEeT LBETOM. YTobbl BbiOpaTh Apyron OObekT, LEMNKHUTE ero KHOMKOW MbILIN UK
UCMNONb3yNTEe KNaBuLLIW YNPaBEeHNs KypCOPOM.

Pexxnmbl oTob pakeHuns
B okHe ecTb BepTMKanbHasi U rOpM3OHTarnbHas CETKW, KOTOPbIE MOXHO BKIMIOYUTL/BBIKITHOYNUTL MO OTAENBHOCTW.

Koraa BkrtoveHa BepTuKanbHas ceTka, AaHHble B OKHE pacrnofoXeHbl cTonbuaMm ny kaxagoro ctonbua ectb
3arofnoBoK B Buae kHomku. Haxatue kHonok Mms, Tun 1 Aapec oTkpbiBaeT avanor Onummn oto6paxenus (84 ons
Bbl€NeHHOM B OKHE nepemeHHon. HaxxaTtne kHonkv 3HaveHue oTkpbiBaeT ananor U3MeHUTb 3HavyeHne st
BblAENEHHON NEePEMEHHON.
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Korgoa BepTuKaribHaA CeTKa BbIKIMKO4YeHa, OBONHON LLIENYOK Ha CTpPOKe C 0ObekToM OTKpbIBaeT Auanor N3meHnTb

3Ha4YeHue Ansi 3TON NnepemMeHHON.

Urobbl BKMIOUUTL/BLIKMIOYNTL BEPTUKAMNBHYIO CETKY, MCNOMNb3yTe COOTBETCTRYLMI cnar Ha 3aknaake LpndyTii (50
(MeHto KoHdburypaums (48], komanaa Onumm akpaHa).

JlokanbHOe MeHIo

JlokanbHOe MeHIo OKHa coaepxut cnegyouwme kKomaHabl, onsa KaXXoM KOMaHObl UMEETCS KHOMKa naHenm

MHCTPYMEHTOB OKHa:

KomaHga

Jo6aBuTb nepeMeHHyo/
BbIpaXeHue

Ypoanutb nepeMeHHYr M3 OKHa

Ypanutb Bce nepemMeHHbIe U3
OKHa

A3MeHnTb 3Ha4YeHune

MepemecTutb NMA BBEpX

MepemecTuUTb UMA BHU3

Onuun oTobpaxkeHus

[Job6aBuTb HOBYIO CTpaHULy

3.2.9.1

OnucaHue

[o6aBnsieT OauH UMK HECKOMNbKO 06beKTOB B OkHO. OTkpbiBaeT auanor [obasutb
nepemeHHyto B OkHol8%] ons BbiGopa 0bbekTa No UMeHM.

YpansieT BbiOpaHHbIN OObEKT 13 OKHa.

YpansieT U3 okHa Bce 00beKThl.

OtkpbiBaeT puanor M3amMeHuTb 3HaveHue, YToObl 3a4aTh HOBOE 3HaYeHne Ang
BblAENEHHON NepeMeHHON. JTO XKe caMoe MOXHO caenaTb, NPOCTO HavyaB
rneyataTb HOBOE 3HA4YeHWe Ha KrnaBuaType.

MepemellaeT BbiAENEHHbIN B CNUCKe OOBEKT HA OfHY CTPOKY BBEPX.
MepemellaeT BbIAENEHHBIN B CIMCKE OOBbEKT Ha OOQHY CTPOKY BHUS.
OtkpbiBaeT auanor Onuwmm otobpaxerust [84], YToBbI M3MEHUTL NapaMeTpbl

oTobpaxeHus BblgeneHHoro obbekTa, a Takke Ang gobaBneHns unu yaaneHns
3aKnagoK B OKHE.

OtkpbiBaeT guanor [JobaBuTb HOBYHO CTPaHULLY B OKHO epeMeHHbIX

Awnanor Onuun OTo6paxeHus okHa NMNepeMeHHbIe

OTOT Avanor ynpasnseT napameTpamu oTobpaxeHust BbiAeneHHO NnepeMeHHoN B okHe [NepemerHble 83 a Taloke
[o6aBnseT vnu yaansieT 3aknagku B 3TOM OKHe.

AnemMeHTbI guanora

Mmsna nepemeHHOM

®dopmart oTo6pakeHus

BcnnbiBatollee onucaHue

OTobpaxarb GUTOBYIO CXemy

OTo6paxaTb onucaHus 6UToB

ABTOMaTUYeCKU pasmep nons
MMeHU

CtpaHuubl

[do6aBuTb cTpaHuUy

Onucanve

COD,ep)KI/IT MMS1 BblAEMNEeHHOM nepemeHHoﬂ UInn BbipaXkeHne. Cnncok HakannveaeT
paHee NCnosib3oBaHHbIE BblIpaXKeHUA.

Yka3blBaeT popmaT npeacTaBneHust 4nsi BblAENEHHOrO BbIPaXKEHWS: OBONYHbIN,
LecTHaguaTepuyHbIn, gecatudHbin unu ASCII.

BkntoyaeT BcnnbiBaloLwWmne onncaHus ans perncTpoB crneunanbHOro HasHauveHns

BkntovaeT BcnnbiBalLWLmME ONncaHnst BUTOBOW CXeMbl PErMCTPOB CMNELNanbHOro
Ha3Ha4YeHus, ecrin OHWU eCTb.

BkntoyaeT BcnnbiBaloLmne onncaHna ans outoB perncTtpoe cneuynanbHOro
Ha3Ha4eHnA, ecrin OHN eCTb.

Korga aToT pnar ycTaHOBMEH U BKNIOYEHA BepTUKanbHas ceTka (CmoTpute
npvMeYaHne BHU3Y), OKHO aBTOMATUYECKN NoACTPaMBaeT WNpUHY cTonbua Nms
nop, camyto AnviHHYo 3annck B cTonobue.

Cnmncok 3aknagok B OKHE.

OtkpbiBaeT puanor JJo6aBUTb HOBYHO CTpaHuLy B OkHO lNepemMeHHble , ons
BBOJA Ha3BaHUs HOBOW 3aknagku. OkHO co34acT HOBYHO 3aknafky no Haxatuio OK.
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Ypoanutb ctpaHuuly Ynansiet 3aknagky, BbiaeneHHyo B cnucke Tabs.

PepakTupoBatb CTpaHuLy OtkpbiBaeT guanor 3agartb UMsi CTPaHULbI, 4119 PeAaKTMPOBaHWA Ha3BaHNSA
3aKnagKu.

Fno6anbHbIe onuuu oTnagku/ OtkpbiBaeT Auanor 3arpy3ska koaa.

OTOO paxkeHus

3.2.9.2 [Ouanor lo6aButb NepemeHHy0 B OKHO

Owanor npeagHasHavyeH angd [06aBNeHnsi CUMBOSbHBIX UMEH, Hanpumep, MMeHu nepemeHHon UNn BblpaXXeHnA @ B OKHO
HepemeHHble . OkHO COOEepPXNUT CNUCOK CUMBOJTbHbIX WUMEH, OI'Ipe,D,eJ'IéHHbIX B nporpamMmmMme Unm n3BeCTHbIX en.

AnemMeHTbI guanora OnucaHue

BBegute nmAa nepemeHHom unu  CoaepXuT MMS BblAENEHHON NepeMeHHON nnn BolpaxeHne. CnMcoK HakannuBaeT
BbIpaXeHUsA paHee UCMONb30BaHHbIE BbIPAKEHUSI.

UcTopusa BeBoaa Cnvcok npedblayLmnX UMEH U BbIPaXKeHUIA

3.2.10 OkHo lNMepeMeHHbIe C aBTOMPOCMOTPOM

Bo Bpemsi OTNaaKv NPorpamMmbl, 3TO OKHO aBTOMATUYECKW OTOBpaKaeT UMeHa W 3HaYEHUsI MepeMeHHbIX, KOTOpbIE B
[i@HHbI MOMEHT BMAHbI B okHe PegakTopa |76,

OxHo lMepemeHHble ¢ aBTONPOCMOTPOM MOAENEHO KPAaCHON rOpU3OHTarbHON NIMHWEN Ha OBE YacTu, BEPXHIOW U
HWKHIOK. B Kaxabli MOMEHT BpemeHn B okHe PegakTopa ecTb CTpoka, COOTBETCTBYIOLLASA TEKyLLEMY 3HAYEHMIO
CUETYMKA KOMaH[, MUKPOKOHTpOINepa. ATa CTpoKa BblaerneHa ronyobiM LBETOM (Mo yMonyaHuo). MiveHa
nepeMeHHbIX, HaXOOSALLUMXCS B 3TON CTPOKE, U X TeKyLLMe 3HaYeHNs1 OTOBpaxaloTCHa B BEPXHEWN YaCcTW OKHa
MNepemeHHbIE C aBTONPOCMOTPOM . Hibke KpaCcHON NMHWK, OKHO OTOBpaxaeT CnMCKM: (a) napameTpbl NToKarnbHbIX
nepemMeHHbIX 1 napameTpbl TekyLen dyHKumy; (b) npodne nepemenHble, BUauMble B okHe PepakTopa.

Copepxumoe okHa lNMepemMeHHbIe C aBTONMPOCMOTPOM aBTOMAaTUYECKN U3MEHSIETCS NPU NEPEMELLEHUN B OKHE
PepakTtopa.

B oTHoLEeHNM 06beKTa, BbIAENEHHOMO B OKHE, MOXHO BbINOMHWTL NOOYH0 KOMaH4y NoKaribHOro MEHH0 3TOro OKHa.
BblgeneHHbIn 06bekT 0bo3HaveH LuBeToM poHa (YEPHBLIM MO YMONYaHuto). UTobbl BbIAENUTE OOBbEKT, LWEMKHUTE ero
KHOMKOW MbILIW UK UCMONb3YWTE KNaBULLW YNPaBNEHUs Ky PCOPOM.

JlokanbHOe MeHIo

JlokanbHOEe MEHI0 OKHa cooepXxuT cnegyrowime KomaHabl, y OonblKHCTBA KOMaH[ eCTb KHOMKa Ha naHenu
MHCTPYMEHTOB OKHa:

KomaHga Onucanue
MN3MeHnTb 3HaYeHue OtkpbiBaeT aunanor UameHUTb 3Ha4YeHue 4ToObl 3a4aThb HOBOE 3HAYEeHVe ans

BblENEeHHON nepemeHHoﬁ. OT0 Xe camoe MOXHO caenartb, NpoCTO Ha4yaB
nevyataTtb HOBOE 3Ha4YeHue Ha KnasuaTtype.

CkonupoBaTtb B OKHO KonupyeT BbiAeneHHy0 NepeMeHHyI0 B OkHO [lepeMerHbie |83,

MepeMeHHbIX

dopmat oTo6 paxeHus MepekntoyaeT popmaT NpeacTaBneHust BCeX 3Ha4eHWN B OKHE MexXay
LecTHagLUaTepuyHbIM, AeCATUYHbIM, ABOUYHbIM U ASCII.

He nokasbiBaTb hyHKUUMN U YCcTaHOBMNEHHbIV chrar BbIKIMOYaeT 0TOOpaXkeHe MMEH 1 aapecoB (OYHKLNIN 1

HETUNU3NPOBaHHbIE OO BHEKTbI HETMNM3MPOBaHHBIX 0OBLEKTOB. Mo ymonyaHuio conar ycTaHoBMEH.
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3.2.10.1 HacTpouku naHenu aBTONpPOCMOTpPA

OTOT Avanor ynpasnsieT napaMmeTpamy 0TOBpaykeH s BblOENEHHOW NepeMeHHoN B OKHe lMepemeHHbIe C

aBTOMPOCMOTPOM.

AnemMeHTbI gnanora

dopmat oTobpaxeHus

BcnnbiBatollee onucaHue

OTo6paxaTb 6UTOBYIO CXeMy
OTo6paxaTb onucaHuss 6uToB

He oto6paxatb dyHuun, typedefs
M HETUNU3UPOBaHHbIE 06 bLEKTbI

ABTO-pOnNUCbIBaHMe: A,00aBUTb
mnmeHa SFR u 6utoB

OnucaHune

Yka3sbiBaeT dopMaT nNpeacTaBneHns ANs BblAENeHHOrO BbIPaXKEHNS: ABONYHBIN,
LecTHaaUaTepuyHblin, aecatuyHbin nnm ASCII.

BkntovaeT BcnnbiBarowme onnucaHms ans perncTpoB cneunanbHOro HasHa4eHua

BkrtoyaeT BcnnbiBaloLLmMe OnuMcanns BUTOBON CXEMbI perncTpoB cneyunanbHOro
Ha3Ha4eHud, ecrin OHN eCTb.

BkntoyaeT BcnnblBaoLLme onucanns anst outos perncTpos cneynarbHoOro
Ha3Ha4eHundA, eClii OHN eCTb.

Korga aToT donar ycTaHoBNeH He oTtobpaxaroTcs dyHumu, typedefs n
HETUNN3NPOBAHHbIE OOBLEKTHI.

Korga aToT donar yCTaHOBMEH, TO aBTOMaTUYECKN JonuckiBaoTcs nmeHa SFR un
MmMeHa buToB.

3.2.11  OkHo UHdopmauusa o ChipProg

B sToM okHe BbigaeTcs criegyrolas nHdopmaLlms:

* TUN YCTaHOBINEHHOW MUKPOCXEMbI;

* MPOV3BOAUTENb YCTaHOBIIEHHON MUKPOCXEMBI;

* BEpcusa ApaiiBepa nporpammMaTopa, NoaaepKvMBaloLLEero AaHHbIA TUM;
- Bepcus 060noYKM NporpaMMaTopa;

* BEpcusa annapaTtypbl NporpamMmaTopa;

* BEPCYS MOHMTOpA ApaiiBepoB NporpaMmaropa.
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4 [OononHutenbHble MMaBbl
4.1 MapameTtpbl KomaHaHon CTpoku

MepeyncneHHble napaMeTpbl KOMaHOHOW CTPOKU (KIo4KM) MCNOMb3YHOTCA ANs 3anycka UCMONHseMoro dparna
ChipProgUSB no ymonuyanmio. HanncaHue napameTpoB He 3aBUCUT OT pernctpa Oyks.

Kntouy OnucaHue

1S<file> 3arpy3utb ykasaHHbI dann ceccum BMecTo dhanna no ymondaxuo. ®avn ceccum no
YMOM4YaHNI—AaTO dhann ceccumn, HangeHHbIM B paboyen nanke.

/D<file> 3arpy3uTb ykasaHHbIN harn KoHdurypauum akpaHa (desktop) BMecTo danna no
YMOJSYaHMIO

1O<file> 3arpysuTb ykasaHHbIN harn onuuii BMECTO dharina no yMonyaHuo

/C"<Ha3BaHMe_MuKpocxeMbl>" BbibpaTb MUKpocxemy

[L<file> 3arpyautb dann

IF<copmar> YkasaTb bopmaT 3arpyxaemoro danna

1A ABTOMaTU4YECKOE NPOrpaMMMpoBaHmNE

n CpoenaTb OKHO NMporpaMmMaTtopa HEBUANMbBIM

nm Cpenatb OKHO nporpaMmMaTopa HeBMAMMbIM, COOOLLLEHUI 06 onbkax He BblaaBaThb,
TEeKCT coobLeHns o6 owmnbke ckonvpoBaTthb B Bydep obmeHa

/B He 3anpawmBatb Homep nopTta 1 T.1.

M [1eMOHCTPaLVOHHBIN PEXNM.

Mpumeyanue. Nivia dparina <file> Hago ykasbiBaTb cpa3y nocne knio4a, 6e3 npobena.

MogpobHee o0 dannax ceccum, KOHUIypauum akpaHa u onumnin—a rnaese Pannbl KoHMry paumm 42,

4.2 OkHo UcxopHoro Tekcta ®anna CueHapusn

OkHo 3TOro TMNa NpegHa3HavyeHo Ana pa3paboTku ncxopgHoro tekcta Pavina CueHapus (PC) n otnagkm cueHapus. B
[eiCTBITENBLHOCTM, 3TO OKHO ecThb OkHO PepakTopa (76, 1 Bce oBbluHble komaHabl okHa PefakTopa MCXo4HOro
TekcTa paboTaloT 34ecb TOYHO Tak e (Hanpumep, Mouck Tekcta, NMoBTOPUTL NOUCK, 1 Tak Aaree).

Kpome Toro, 3To OkHO pacnonaraeT HeoBXxoaAMMbIMU OYHKLMAMI OTNadku. VMiMeeTcsl noacBeTka CUHTaKCUYEeCKMUX
KOHCTPYKUUIA 1 CTpoK TekcTa PC, COOTBETCTBYIOLLMUX TEKYLLEMY 3HAYEHUIO CYETYMKA KOMaHA M yCTaHOBINEHHbIM
TOYKam ocTaHoBa (cMoTpuTe rnasy [logcBeTka cuHTakcucals?)).

CTpOKM UCXOLHOIO TEKCTA, AJ1S1 KOTOPbIX KOMMUIATOP CreHepmpoBan UCMOSHAEMbIV Ko, 0003Ha4YeHbl KBagpaTkoM B
nepBow No3nLuN.

JlokanbHoe MeHo

JlokarbHOEe MEHIO OKHa COOEpPXUT crneayoLine KoMaHabl, ANs KaXaon KoMaHabl UMEETCA KHOMKa naHenu
MHCTPYMEHTOB OKHa:

KomaHnga OnucaHue

Step BoinonHset oguH onepartop OC.

Run HaunHaeT HenpepbiBHOE BbinonHeHne OC.

Bbinonuutb ao Kypcopa BoinonHute ®C Ao agpeca, COOTBETCTBYHOLLENO CTPOKE C Kypcopom. [Mo-apyromy

MOXHO ABaXAbl LWENIKHYTb Ha Hy)KHOI7I CTpOkKe.

Origin [NokasbIBaeT MCXOOHbIN TEKCT CO CTPOKM, Yeln aapec cooTBeTcTBYET [porpammHomy
Cuetunky ®C. OTa koMmaHaa He paboTaeT, koraa A AaHHbIX aapecoB He
CYLLECTBYET CTPOK UCXOL4HOIO TEKCTA.
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HoBbin TC YcTaHaBnmBaeT 3HadveHue NporpammHoro Cyetymka 3 dC no agpecy,
COOTBETCTBYIOLLIEMY CTPOKE C KYPCOPOM.

MepeknounTb TOUKy ocTaHoBa  Bkntoyaet / BoikntoyaeT Touky OcTaHoBa Mo agpecy, COOTBETCTBYIOLLEMY CTPOKE C
Ky PCOPOM.

No6aBuTk B okHO MepemeHHble OTKpbIBaeT OKHO [lepemenHble (831 (€CrM OHO He OTKPLITO) U NoMeLLaeT UM Ha
no3uLMI0 Kypcopa.

Mepesanyck Mepesanyctute ®©C.

Mpumeyanue. [ns nonyyeHns CnpaBku NO OyHKUNSAM UM NEPEMEHHBIM NOABEANTE K HUM %cop N WENKHUTE.
Bbonee nogpobHas nHdopmauma B Kak otnagute Pann CueHapwsi[29 and Paiin Cuerapus /8

4.3 OkHo lNonb3oBaTtens

OxHo Monb3oBatens ucnonb3yetcsi BoBpeMs paboThl ¢ Painamm CueHapues (PC). OHo no3BonseT:

co3faBaTb PUCYHKU B OKHE MPU MOMOLLM OyHKLUIA rpadindecKoro BbIBOAa, OCTYMNHbIX 3 $C
oTobpaxkaTb TEKCT B OKHe

pearvpoBaTtb Ha cobbiTus (cmoTtpute WaitWindowEvent)

VMcnonb3ys 3Tu CBOMCTBA, MOXHO OpraHM3oBaThb paboTy OkHa B MHTEPaAKTMBHOM pexume. 3a LONONTHUTENBHOM
nHcpopmaumen obpaiantech k pasgeny Pavnbl CueHapues [88),

[ns Toro 4Tobbl OTKPLITL OkHO PC ncnonbayeT gyHkumio OpenUserWindow.

DyHKUMK, paboTatoLlme ¢ okHamu (BKtovas okHa Monb3oBatens ), nony4varoT uaeHTudmkaTop okHa (handle) B
kayecTBe napameTpa. [oaToMy OQHOBPEMEHHO MOXHO epXKaTb HECKOMNBbKO OTKPbIThIX OKOH 3TOro Tuna.

Ha naHenu nHctpymeHToB okHa Monb3oBartena nveetcsa 16 kHonok (0...F). Haxkatve Ha kKHoMmKy reHepupyeT cobbiTne
WE_TOOLBARBUTTON.

OkHa 3TOoro TMna He UMEKT NOKaNbHOro MEHH0.

4.4 OkHo NoTtoka Beoaga / BbiBoaa

dannbl CKPUMNTOB UCMOMb3YI0T OKHA Takoro Tuna Ans otobpaxeHusi NOTOKOB BBOAA/BbIBOAA B BuAe TekcTa. Hanbonee
o6Lme npumepbl NOTOKOB BBOAA/BLIBOAA - 9TO BbIBOA TEKCTA B OKHO M BBOA CMMBOJIOB C KnaBuaTtypbl. Bbl MmoxeTe
TaKke nepeHasHa4ynTb BbIBOZA MOTOKOB B (haiinbl U YTEHNE AaHHbIX M3 cpannoB. [nsa Bcex aTux HagobHocTen dann
CueHapusa (PC) ucnonb3ayeT pyHKUNM OKHA.

Urobbl oTKpbITb OkHO, C ncnonb3yeT dyHkuuo OpenStreamWindow . 3a fononHUTeneHOM nHgopMaumen
obpatuaiTecsk k pasgeny Painbl CueHapues [8€l.

dyHKUMKM, ynpaBnsioLme okHamu (Bktodas okHa MoTtoka Beoaga/BeiBoaa) nonyuyatot naeHtudmkatop okHa (handle)
B KayecTBe napameTpa. [o3TOMy HECKONbKO OKOH OOHOrO TWMa MOryT ObiTb OTKPbITHI OAHOBPEMEHHO.

OKHO MMeeT [1Ba peXkMMa OTOBpaxeHus: ¢ aBToMaTU4eckum nepeHocoM cTpoku (Wrap) u 6es Hero. B pexume
aBTOMaTMYECKOro NepeBoja, Kaxkaas CTPoKa, He MOMECTMBLLAACS B OKHE, NepeHOCUTCA Ha creayoLlyio nosuuuio. B
[PYrOM pexnmMe KOHEL, He MOMECTUBLLENCA CTPOKM HAXoAUTCs 3a rpaHuLLen akpaHa 1 Hesuaum. KHorka Wrap Ha n
aHenu VHCTPYMEHTOB CIYXUT M NepeknioyeHns Mexay aTuMm pexuMamun. KHorka Clear ouuiiaeT cogepxvmoe
OKHa.

OkHa 3TOoro TMna He MMEKT NOKaNbHOro MEHHO.

4.5 ®annbl CueHapus

ChipProgUSB ymeeT BbinonHATb Tak Ha3biBaemble Painnbl CueHapud (PC), nogobHo Tomy, kak DOS BbinonHseT batch-

dannbl.
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B ocHoBHOM, ®C ucnonb3yoTca ANd asTomaTtusaumm paboTel nonb3oBaTtens ¢ otnagymkom. C nomollbto @C MoOXHO
B aBTOMaTU4ECKOM (NMaKETHOM) peXMMe 3arpyatb NporpaMmmbl, CTaBUTb TOYKM OCTaHOBA, 3aryckaTb NporpaMmy Ha
BbIMOSIHEHME, MAHMMYIMPOBATb OKHAMM U BOOGLLE BbIMOMHATL NOYTM BCE AOCTYMHbIE NONb30BaTENO AENCTBYUS.
MoxHO Takke BblAaBaTh B 0kHO KoHconb cooblienus (751 gpyre cneuuanbHble okHa, pasnyHbIe CooBLLEeHNS,
CTPOUTb MONb30BaTENbCKNE MEHIO U T.M. IMeeTcsl BO3BMOXHOCTb BbIBOAUTL Ntobble rpacdmyeckne gaHHbIe B
crneumanbHble OKHa.

Asbik PC - 310 CK-NogobHbIV A3bIK: NOAAEPKMBAOTCA NOYTU BCe Cn KOHCTPYKLUUM, KPOME CTPYKTYP M yKasaTenew.
30ecb Takke MHOro BCTPOEHHbIX cpyHKLMIA, Takux kak printf(), sin() v strcpy().

dannbl ncxogHoro Tekcta C umetoT paclumperve .CMD.

MpocTenmi Mpumep Parina CueHapus [89]

Kak HanvcaTb Paiin Cuerapus |89

Kak 3anycTtutb Paiin CueHapusi/89)

Kak otnagutb ®ainn Cuerapus| 0]

Onvcanve si3bika dannos Cuerapus| 90

BcTpoeHHble PyHKLMM si3bika Paiinos CueHapus [90]

BcTpoeHHble MNepemerHbie Pannos CueHapust [ef)

OTnMuvs sisbika Paiinos ClLieHapys oT sabika Cu [92)

AndaBUTHbI cIMCOK BCTpoeHHbIX PyHKLMI 1 [NepeMeHHbIX s3bika annos CLeHapust [o4

4.5.1 MpocTtenwunn NMpumep Panna CueHapus

OTOT NpumMep NPOCTO 3arpyaeT NporpamMmMy W 3anyckaeT ee BbiNofHeHue, npeaBapuTernbHO cOpocmB npoueccop.
BbinonHeHve nporpamMmmbl OCTaHaBNMBaETCS, Koraa nporpaMmma gocTuraeT gyHKumm Init, n BbIBOOWUT Ha akpaH
3HayeHve ykasaTtend cteka SP:

#include <system h>

Reset() ; // COPOCUTL MNPOLECCOop
LoadProgram( "TEST. SYM", LF PICASM) ; // 3arpy3uUTb OPOTPaMMY
RunTo( // BHIIOJIHUTBL NPOTPAMMY IO
AddrExpr("Init") // anpeca o¢yHxkumm Init
)i
printf("SP=%04X", $SP); // BHBeCTM Ha OSKpaH 3HaueHue SP

4.5.2 Kak Hanucatb ®ann CueHapus

®dann cueHapus (PC) o4eHb NOXOXK HA UCXOLHbIA TEKCT Nporpammbl Ha s3bike Cu. [ind co3gaHvs 1 pegakTupoBaHus
@ C BbIMOXETE MCMOMb30BaTbh BCTPOEHHBIN peaakTtop CodeMaster a unu nobori apyro TEKCTOBbLIA pegakTop. Bobl
MoxeTe pacnonoxutbe PC B cBOel paboyern ANpekTopun nnmn B ANpeKTopun, rae nHctannupoeaH CodeMaster.

3ameTum, 4YTO He cnenyet ncnornb3oBaTtb B UMEHU ®C cumBorbl, He gonycTtumMble A UCNoJfib30BaHMA B MMeHaxX
nepemMeHHbIX, T.e. 3Haku1 npennHaHua, CKOOKW 1 T.M.

4.5.3 Kak 3anyctutb ®ann CueHapus

3anycTtutb gann cueHapust (PC) MOXXHO HECKOMBbKMMK criocobamu:

© 2009 ®umoH, http://www.phyton.ru



1. Npu 3anycke CodeMaster aBTomaTuyecku BoinonHsaeTcs gann start.CMD, nogobHo Tomy, kak npu ctapte DOS
BbINonHsieTcs dpavin autoexec.bat. Ecnn ®C start.CMD He HavifeH B TekyLLen ANpekTopmn, TO 3anycKaeTcs dawrn
start.CMD u3 gupektopun, rae yctaHosneH CodeMaster.

2. MoXHO BOCMOMb30BaTLCSA KOMaHAoM [naBHOro meHio CueHapum [57) i HaxaTb KHOMKY MaHeny MHCTPYMEHTOB
CodeMaster'a ans Toro , 4To6bl 3anycTuth PC. Ha akpaH BbiBoauUTCA Avanor Painbl CueHapms (57, NO3BONAOLLMIA
MaHUMyMpOBaTh ye 3anyLeHHbiMn ®C 1 3anyckaTb HOBbLIE.

3. Ncnonbkaywte dyHkumo StartCommandFile() ansa 3anycka ®C ns dC.

4.5.4 Kak Otnagutb ®ann CueHapus

®annbl cueHapus (PC) MOXHO OTNaxmeaTb NPUMEPHO Tak, KaKk OTNaXMBalOT NporpaMmMbl C NOMOLLbIO OkHa PepakTopa
n okHa MepemeHHble, T.e. BbinonHATL OC no waram 1 "o Kypcopa", CTaBUTb TOYKM OCTaHOBA, NMpOCMaTprBaTh
3Ha4YeHus NepemMeHHbIX 1 T.M. [1ns oTnagkm no MCXogHOMYy TEKCTYy npegHasHadeHo okHo MexogHoro Tekcta Panna
CueHapwus. [87] 370 OkHO OTKpbIBaeTCA aBTOMATMYECKU, ecnv npu 3anycke ®C yepes komaHay CueHapum [naBHOro
MeHio B guanore Pannbl CueHapus (571 yctaHoBuTb onumio "Otnagka”.

IMpwn 3anycke ogHoro ®C u3 gpyroro dyHkumnen StartCommandFile() MoXHO onpeaenvTb NapameTp, yKa3biBaroLLui
BOWTW B PEXXMM OTNagku 1 OTKpbITb OKHO McxogHoro Tekcta ®anna CueHapus.

MoxHo Tarke B noboe mecto ®C BcTaBuTb BbI30B (byHKUMM Debug() . Mocne BbidoBa aTon yHKLUN BbINONHEHNE
®C ByoeT NpMOCTaHOBMNEHO M BKITIOYMTCS PEXMM OTNadKu.

Urobbl MOCMOTPETh 3HauYeHne Kakon-nnbo nepemenHoit ®C B okHe MepemeHHbIe (83, MOXHO BOCMONL30BaTLCA
komaHago/ [lo6aBUTbL NepeMeHHy0 B OKHO NepeMeHHbIX MeHto okHa McxopHoro Tekcra danna CueHapusa wnu
WKOHKOW Ha ero nvHerike ynpasneHusi. MoxHo caenatb 3TO U BpyYHyto B okHe lMepeMeHHble . Hanpumep, ecnm HyHO
NOCMOTPETb 3Ha4YeHue nepemeHHon addr, ncnoneaytowenca B ®C ¢ nmeHem TEST, Hy>xHO B okHO lNepemeHHble
NOMEeCTUTb KOHCTpyKumio #TESTHaddr. Ecnv addr o6'aBneHa kak public, T.e. BHe dyHKLUW, TO HYXXHO HanmucaTtb
#H#addr.

4.5.5 OnucaHue sa3bika PannoB CueHapus

A3blk ,Ha koTopom nuwyTca Pannbl CueHapma(PC), oueHb Noxox Ha A3bik Cu. Ecnn Bel xopolo 3HaeTe Cu, To 3Ty
rnaBy MOXeETe He YuTaTb, a NpodnTaTh Npo oTnuyus asbika C ot a3bika Cu.

Hwxecneayowuin matepuan He COAEPXUTONMCAHUS NPUEMOB NPorpaMmMmnpoBaHnsa Ha asbike PC; 4N 3Toro Bbl
MOXXETe BOCMONIb30BATLCHA MHOMOYUCIIEHHBIMM KHUramMu Mo A3biky Cu.

O6umn cuHTakcuc dannos CueHapus

OcHoBHble Tunbl daHHbIX

Mopsipok 6ant B [daHHbIX

Onepauun 1 BblpaxeHus

Oneparopsbl

DyHKL MM

Onucanus

[vpekTrBbI NpenpoLeccopa s3blika Painos CueHapusi

MpeponpeneneHHsle cMMBONbI Npy Komnunsauum danos CueHapus

4.5.6 BcTpoeHHble DyHKUMU A3bika Pannos CueHapus

Cuctema davinos CueHapusa (PC) npegocTtaBnseT nonb3osaTtento 60nbLIoi Habop BCTPOEHHbIX Py HKUUIA Ans
paboThbl CO CTpoKaMu 1 dharnamm, MaTemMaTU4ECKUX BbIYUCIIEHWMI, [OCTYNa K pecypcam npoueccopa 1 T7.4. OnncaHus
BCTPOEHHbIX hyHKLMIA NoMeLLeHbl B dhanin system.h, KOoTopbIi HEOOXOOAMMO BKMOUUTL B UCXOLHbIN TekeT C
avpektuson #include .

#include <system.h>
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BcTpoeHHble (oyHKLMM UCNOMNB3YIOTCSA TakK Xe, Kak U hyHKLUK, onpeaensemMble nonb3oBaTenem.
DyHKUMM gocTyna Kk 6ydepam
DYHKUMM ynpaBreHns NporpaMmMMpoBaHEM

OyHkumm Oxmpanmsa CobbiTus

MaTtemaTuyeckume yHKLNM

DyHKUMM anst paboTbl co CTpokamm

dyHkuuM ansa paboTel ¢ CumBonamm

DyHKUMM ans paboTbl ¢ Pannamm n Anpektopusamm
DyHkuuM ansa paboTel ¢ Pannamu-lfoTokamm

®yHkumm PopmaTtuposaHHoro Beoaa-BeiBoaa

DyHKUKnM 3arpy3ku/Beirpysku daiinos CueHapusi

®yHKuMM Ansa paboTbl ¢ TekcTom B okHe Pepaktopa
dyHKUMKM ynpaeneHus O6ono4vkol nporpammaropa
OyHkumm anst pabotbl ¢ Windows 1 npodne CuctemMHble yHyLum
dyHkumm Npadmyeckoro BeiBoga

®yHKUMM Ansa paboTbl ¢ okHamu MoTokoe BBoaa-BeiBoaa

Bcskue gpyrvne ®yHkumm

Mpumeyanue: YTobbl NONyYUTH CNpaBKy O hyHKLUM UNK NEPEMEHHON, BO BPEMSI peAaKTUpOBaHWs UCXOO4HOro TEKCTa
®C ¢ nomoLpbto BCTpoeHHoro pegakropa CodeMaster, nomecTute Kypcop Ha UM OYHKLUM/MEPEMEHHON U HaXMUTE
Alt+F1.

4.5.7 BcTtpoeHHble MNepemeHHble PannoB CueHapus

Ko BcTpoeHHbIM nepemMeHHbiM Pannos CuerHapusa(PC mMoxHO obpallatbCs Tak ke, Kak K 06bl4HbIM rnobanbHbIM
nepemMeHHbIM, OOHAKO HEKOTOPbIE BCTPOEHHbIE MEPEMEHHbIE AOCTYMHbI TONBKO ANA YTEHWS U NPW MOMbITKE 3an1cu B
Takyto nepemeHHyto PDS-52 Beigact coobuieHre o6 owmbke Ha aTane BobinonHeHus OC.

OB'sBneHnsa BCTPOEHHbIX NEPEMEHHbIX COAePXaTCH B 3arorioBo4HoM channe system.h.

WorkFieldWidth
WorkFieldHeight
ApplName[]
DesktopName[]
SystemDir[]

erro

_fmode
MainWindowHandle

NumWindows
WindowHandles[]

SelectedString[]
[****]
LastMessagelnt

LastMessagelLong

BCTpoeHHble nepemMeHHble TeKCTOBOIo pegaKkrtopa:
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InsertMode
CaseSensitive
WholeWords
RegularExpressions
BlockCol1
BlockCol2
BlockLine1
BlockLine2
BlockStatus
CurLine

CurCol
LastFoundString
Programming variables:
InsertTest
ReverseBytesOrder
BlankCheck
VerifyAfterProgram
VerifyAfterRead
ChipStartAddr
ChipEndAddr
BufferStartAddr
LastErrorMessage

DialogOnError

5.8 OTnnuuma asbika PannoB CueHapuma oT A3bika Cun

Kak y>xe rosopunocb, s13blk ®annos CueHapusa(PC) - aTo Cn-nogobHbIN A3bIK, U HE HYXXHO TpeboBaTb OT HEro
COOTBETCTBUA CTaHOApTy. MHOMMe Bewm He peanu3oBaHbl MOTOMY, YTO 6e3 HUX BMNOSTHE MOXXHO 0BOMTUCH, TOraa Kak
no6oe ycrnoxHeHue s3blka YpeBaTo owndkamm B KoMnunaTope (Bce xe komnunaTop Asbika OPC - HenpocTas WwTyka).

. HenocpencTeeHHO He nogdepxuBatoTcsa ykasatenu. OgHako NoAAepXMBaoTCA MacCuBbl, criefoBaTersHo,
"ykasaTenb" BCcerga MoXHO CKOHCTPYMPOBaThb M3 MaccmBa 1 HOMepa aremeHTa. 3ameTbTe, YTO, Hanpumep, yHKLNK
paboTbl CO CTpOKamm Tuna strcpy nony4valoT B Ka4ecTBe NapameTpoB CTPOKY M Homep GanTa (index), koTopble 1
dopmupytoT "ykasatens". B 06'aBneHun dyHkuni index paBeH Hynio No yMONYaHuio.

. He nopgpepxwviBatoTcs ykazatenu Ha dyHKUMK. [Npy HEOOXOAMMOCTM TabnUYHbIN BbI3OB BCErga MOXXHO 3aMEHUTb
onepaTtopoMm switch .

. He nogpepxmBatoTca MHOroMepHble MaccuBbl. ECriv BO3HMKAET 0CcTpoe XenaHmne, MOXHO JTerko HanmcaTtb napy
dyHKUUA TUNa:

int GetElement(int array[], int indexl, int index2);
void SetElement(int array[], int indexl, int index2, int wvalue);

. He noppepxwuBatoTcs cTpykTypbl (U coto3bl). Mo cyTn aena, 6e3 cTpyKTyp MOXHO Bcerga o6ontuck. EQUMHCTBEHHO,
CTPYKTYpbl MOryT noHagobutbcs npu pabote ¢ APl Windows u nonb3oBatensckumn DLL, HO, Kak npaBumno, 31o
OEnatoT TOMbKO OMNbITHbIE NPOrPAMMUCTbI, KOTOPbIE 3HAKOT, Kak 40bMpaTbCAa A0 YNeHOB CTPYKTYpP (NOACKa3ka - eCTb
dyHKLMM TMMA Mmemcpy , KOTopble nonyyaroT "ykasatenb" Ha void).

. He nogpepxwuBatoTcs nepeuncnumMele Tunbl (enum). Oborigutech #define.

© 2009 ®umoH, http://www.phyton.ru



93

. He nopgpepxwuBatoTcst makpockl npenpoueccopa Tuna #define half(x) (x / 2). MoxHo To e camoe cgenatb C
MOMOLLILIO OYHKLINIA.

. He nogpepxumBatoTcs yCcnoBHbI onepatop Tuna X =y == 27? 3 : 4; a Takke onepaTop "3ansTtas" BHe 00bsiBNEHWN
pepemeHHbIx. Hanpumep,

int i =0, j = 1; nommepxmuBaeTcs, HO
for (i =0, j =1; ...) He HommepxmMBaeTCH.

. He nognepxuBatoTcs nonb3oBaTenbckue YHKUMM C NEPEMEHHBIM YNCITOM NapamMeTpoB. MiveeTcsl, ogHaKo,
GorbLUOe KONMUMYECTBO CUCTEMHbIX oyHKLMIA TUNa printf ¢ nepeMeHHbIM YUCITOM NapameTpoB.

. He noppepxuBatoTcs obbsBneHns nonb3oBaTenbCKUX napameTpos yHkumm Tuna void array[]. CuctemHblie
dyHKLMM TMMA MeMCpY UMET Takve napameTpbl.

Jlornyeckue BblpaXXeHnA Bcerga Bbl4YUCTATCA NMOSMTHOCTLIO. 3T0 04YeHb BaXXHO NMOMHUTb, T.K. cutyauuna Tmna

char array[ 10];
if (1 < 10 && array[i] != 0)
arrayl i] = 1;

BbI30BET OLLMOKY Ha aTane BhINonHeHus, ecniv i byget Gonblie 9, T.K. BblpaxkeHue array|[i] OyaeT BblumcneHo. B
0BbIYHOM KOMMUAATOPE OHO BbIYMCNEHO He ByaeT, T.K. ycnosue i < 10 oTMeHuT ganbHenwyto obpaboTky
BbIP2XKEHUSI.

. KoHCTaHTHble BblpaXXeHusi BCeraa BblYMCASIOTCA BO BPEMS BbIMOMNHeHWs, T.€. int i = 10 * 22 6yaeT BblYMCNEHO He
BO BpPeMsi KOMNUNSAL MK, a NPU BbINOMHEHUN.

. OtcyTcTBYET KIto4eBOE CNoBo const .

. Knacc pasmelueHus static He nogaepxvBaeTcs.
OpHako

. [onyckaeTtcsa oObsABnEHe NepeMeHHbIX B JTI0O0M MeCcTe, a He TONMbKO 40 NEPBOro BhINOMHAEMOro oneparopa.
Hanpuwvep:

void main()

{

Globalvar = 0;

int i = 1; // Bymer kak B C++
}

. ,D,OI'IyCKaIOTCﬂ BJI1OKE€HHblE KOMMEHTapun.

JonyckatoTcs BblpaxkeHus Tuna array = "1234" .

[onyckatoTcs 3Ha4eHns napaMeTpoB MO YMonyaHuio B 06'aBneHusix dpyHkumi, kak B C++. Hanpumep, void func
(char array[], int index = 0);. B kayecTBe 3Ha4YeHNS MO YMOMYaHMIO MOXET ObITb U BblpaXkeHune, Hanpuvep, void
func(char array[], int index = func1() + 1);.

. [JonyckalTcs BblpaXXeHVst B MHULManv3aTopax rnobanbHbix nepeMeHHbIx. Hanpumep:

float table[] = { sin(0), sin(0.1) };

void main()
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4.5.9 AndaBuTtHbIN CNMCOK BCTPOEHHbIX DYyHKUUN 1 lNMepeMeHHbIX B
Pannax CueHapus

API
ActivateWindow
AddButton
AddSymbol
AddWatch

[****]

ApplName[]
BackSpace

BlockBegin
BlockCol1
BlockCol2
BlockCopy
BlockDelete
BlockEnd
BlockFastCopy
BlockLine1
BlockLine2
BlockMove
BlockOff
BlockPaste
BlockStatus
CaseSensitive
[****]
ClearWindow
CloseProject
CloseWindow
Cr

CurChar
CurCol
CurLine
Curcuit
Debug
DelChar
DelLine

[****]
DesktopName[]
DisplayText
DisplayTextF
Down

Ellipse

Eof

Eol

ExecMenu
ExecScript
ExitProgram
[****]
FileChanged
FillRect

[****]
FindWindow
FirstWord
[****]
ForwardTill
ForwardTillNot
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FrameRect
FreeLibrary

[****]

GetFileName
Getline

GetMark

[****]
GetScriptFileName
GetWindowHeight
GetWindowWidth

[****]

GotoXY

[****]

InitCOM

InsertMode

[****]

InvertRect
LastChar
LastEvent
LastEventint{1...4}
LastFoundString
[****]
LastMessagelnt
LastMessagelLong
LastString

Left

LineTo
LoadDesktop
LoadLibrary
LoadOptions
LoadProgram
LoadProject
MainWindowHandle
[****]

MessageBox
MessageBoxEx
[****]

MoveTo
MoveWindow
NumWindows
OpenEditorWindow
OpenStreamWindow
OpenUserWindow
OpenWindow
Polyline
ReceiveCOM
Rectangle
RedrawScreen
RegularExpressions
ReloadProgram
RemoveButtons

[****]

ResetSymbolTable

[****]

Right

[**4]

SaveData
SaveDeskiop
SaveFile
SaveOptions
Search
SearchReplace
SelectBrush

[****]
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SelectFont
SelectPen
SelectedString[]
SendCOM
SetBkColor
SetBkMode

[****]

SetCaption
[****]
SetFileName
SetMark

[****]

SetPixel
SetTextColor
SetToolbar
SetUpdateMode
SetWindowFont
SetWindowSize
SetWindowSizeT

[****]

StatusCOM

[****]

SystemDir[]
TerminateAllScripts
TerminateScript
Text

[****]

Tof

Up
UpdateWindow
Wait
WaitExprChange
WaitExprTrue
WaitGetMessage
WaitMemoryAccess
WaitSendMessage
WaitStop
WaitWindowEvent
WholeWords
WindowHandles[]
WindowHotkey
WordLeft
WordRight
WorkFieldHeight
WorkFieldWidth
_GetWord
_ff_attrib

_ff date

_ff name
_ff_size

_ff time

_fmode

_fullpath

_printf

abs

acos

asin

atan

atof

atoi

ceil

chdir

chsize

clearerr
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close
cos
creat
creatnew
creattemp
delay
difftime
dup
dup2
eof
errno
exec
exit

exp
fabs
fclose
fdopen
feof
ferror
fflush
fgetc
fgets
filelength
fileno
findfirst
findnext
floor
fmod
fnmerge
fnsplit
fopen
fprintf
fputc
fputs
fread
freopen
frexp
fscanf
fseek
ftell
fwrite
getc
getcurdir
getcwd
getdate
getdfree
getdisk()
getenv
getftime
gettime
getw
inport
inportb
isalnum
isalpha
isascii
isatty
iscntrl
isdigit
isgraph
islower
isprint
ispunct
isspace
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isupper
isxdigit
itoa

lock
locking
log

log10
Iseek

ltoa
memccpy
memchr
memcmp
memcpy
memicmp
memmove
memset
mkdir
movmem
open
outport
outportb
peek
peekb
poke
pokeb
pow
pow10
printf
pscanf
putc
putenv
putw

rand
random
randomize
read
rename
rewind
rmdir
scanf
searchpath
setdisk
setftime
setmem
setmode
sin
sprintf
sqrt
srand
sscanf
stpcpy
strcat
strchr
strcmp
strempi
strcpy
strcspn
stricmp
strlen
striwr
strncat
strncmp
strncmpi
strncpy
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strnicmp
strnset
strpbrk
strrchr
strrev
strset
strspn
strstr
strtol
strtoul
strupr
tan

tanh

tell
toascii
tolower
toupper
ultoa
unlink
unlock
wgetchar
wgethex
wgetstring
wprintf
write

4.6 BbipaxeHus

Bbipaxkehus B ChipProgUSB —aT10 mMaTtemaTtnyeckme KOHCTPYKUMM ONS1 BbIMUCTIEHNUS pe3ynibTarta, cogepxalime OavH
unu 6onee oneparaos. ChipProgUSB noaaepxusaeT pasnuyHbie onepaLiuy 1 BbipaxeHus 108, lonyckaoTcs
cnepytolume onepaHabl:

e umcnaliod

e CUMBOMbHbIE UMeHa 101

e NpUMep BbipaxeHus 107

Korga TpebyeTcsi uncno, Bbl MoXeTe BBECTU BbipaxkeHue. ChipProgUSB B0O3bMeT 3HaYEHWE STOrO BblPaXKEHWSI.
Hanpwumep, korga Bbl ucnonb3yete komaHgy Modify B okHe lNMepemeHHble, Bbl MOXETE BBECTM HOBOE 3HAYEHME B
BMAE YUCIa UNN apUdMETUHECKOTO BblipaXKeHus!.

WHTepnpeTauus pesynbTara BbIpaXeHus
PesynbTaT BbMUCNEHUS BbIPAXKEHWS] UHTEPMPETUPYETCSA B 3aBUCUMOCTW OT KOHTEKCTa, B KOTOPOM OH UCMOMNb3YEeTCs.

B guanore, rge TpebyeTtcs ykasaTtb agpec (Hanpumep, agpec To4ku ocTaHoBa no kogy), ChipProgUSB  ctapaeTcs
MHTEPNPETMPOBATh pe3ynbTaT BblpakeHus kak agpec. Ecnu ykasaTtb nMsi nepemMeHHoN, pe3ynbTaToM TaKkoro
BblpaxkeHus ByaeT agpec nepeMeHHoNn, a He eé 3HayYeHue.

Ecnn B ananore Tpe6yeTcs| YKa3atb MUMEHHO 4YUCI10 (Hanpmmep, B Ananore N3meHnTb 3HaYeHne OKHa ﬂaMl‘l), TO
pe3ynbTaT BblpaXeHusi OyAeT MHTEpPNPeTUPOBaH Kak Yncro. To ecTb, ecnu 34echb ykaszaTb UMsi NEPEMEHHON, TO
pe3ynbTatoM Oy4eT 3Ha4YeHne 3TOW NEPEMEHHON, a He €€ afpec.

Tem He MeHee, ecTb 0OX0OHbIE NYTK:

Ecnu npegnonaraetcsa agpec nepemeHHon, a Bam Heobxoaumo ncnonb3oBaTtb €€ 3Ha4YeHue , Torga MOXXHO HanmcaTtb
npocToe BbipaxeHue Tuna «var + O». B gaHHOM crny4yae, B BblpaXkeHne nonagéT 3HavyeHne nepemMeHHON.

Ecnun HeobxoammMo ncnonb3oBaTh agpec NepemMeHHoON, MOXHO BOCMONb30BaTLCS onepaunen B3aTust agpeca (&).
Hanpumep, «&vary.
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4.6.1 Onepauumn ¢ BoipaxeHusmn

ChipProgUSB noaaepxvBaeT Bce apndmeTnieckmue 1 normdeckue onepaunm, nvetromecs B s3bike Cu, a Takke
onepauum ¢ ykasatensmm 1 onepaumv B3siTus agpeca:

0O6o3Ha4yeHue OnucanHue
() Ckobku (6oree BbICOKMIA NPUOPUTET)
[ 1 BbloeneHue anemeHTa Maccuea
. BbloeneHne anemeHTa CTPyKTypbl v Coo3a
-> BbloeneHne anemeHTa CTPyKTypbl Un COK3a,

anpecyemoro ykasarenem
! OpnHomecTHas onepauyst TOTMYEeCcKoro OTPULLaHMS

~ OpHomecTHas onepauusi NObUTOBOrO MHBEPTUPOBaHMNS
- OpHomecTHas onepaums U3MEHeHNs 3Haka
& OnpegeneHve agpeca

* O6paluenre no agpecy

( Tram) MpeobpasoBaHue Tuna B sBHOM chopme

( sizeof) Onpegenexve pasvepa B Gantax

* YMHOXEeHVe

/ [enenve

% [eneHve no moaynto

+ CnoxeHve

- BbluutaHvne

<< Caosur BneBo

>> Caswr BnpaBo

< MeHbLue, yem

<= MeHbLUe nnv pasHo

> Bonbuie, yem

>= Bonble nnu pasHo

== PaBHO

'= He paBHO

& MobuTtoBas onepauus U

~ Mobutosas onepaunsa NCKITTOHAIOLEE WA
| MoButoBas onepauunsa NN

&& Jlornyeckas onepauuns U

I Jlornueckas onepauwna UINA

= MpucsaviBaHve

Tun onepaHaa npeobpasyeTcsi B COOTBETCTBMU cO cTaHaapToM ANSI.
PesynbTatom noruueckon onepauum asnsietca 0 (JIOXKb) unun 1 (MCTUHA).
PaspeLueHHble TUNbl Npeobpa3oBaHus:

o OnepaHgbl MOryT GbITb Npeobpa3oBaHbl kK NpocTbiM TuNam (char, int, ... float).

e YKasarenu mMoryT ObiTb Npeobpa3oBaHbl K NPOCTbIM Tunam (char *, int *, ... float *) n kK ykasaTensam Ha CTPyKTypbl 1
COH3b.

e CnoBo "struct'He obszatenbHo (MyStruct *).

4.6.2 UYucna

Mo ymMonyaHuio, BCe Yncna cuntarTcs AeCATUYHBIMU. 3HaYeHWs LenbiX Yucen AOomkHbl yMmelatbes B 32 buta,
3Ha4YeHWs Ymcen C nnaBatoLLen ToUYKon—a opmaT OAMHapHOM ToYHOCTM (32 Buta).

MooaepxusatoTca criegytowmne gopmaTbl Yncen:
1) LUenbin AeCATUYHBIN.

Mpumvep: 126889
2) decATnyHbIN C NnaBaroLel 3ansToun.
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Mpumepbl: 365. 678 ; 2.12e-9
3) WecTtHaguatepuyHbi, B chopmate Cu unm B doopmate accembriepa.
Mpumepbl: 0xF6D7; 0F6D7H; OxFFFF1111
4) NBonyHbIN. Yncna, BBOgUMbIE B 4BOMHHOM chopmaTe, OOMmMKHbI OkaHUMBaTbCH OykBon «Bx».
Mpumepbl: 011101B; 111111111111111000011B
5) CumBonbHbI (ASCII).
Mpumepnbr: 'a' ; 'ab'; '$B%8'.

4.6.3 CumBonbHble NmeHa

Ecnn He 3arpyxeHa nporpamma B Buge HEX nnu geondHoro darina, nMbo nporpaMma He UMeeT OTNaa04HON
MHGOPMALMK ; TO UMEHA, ONpeaeSieHHbIe B 3arpy>KeHHON NporpamMmme OTCyTCTBYIOT.

4.6.4 Mpumepbl BbipakeHumn

MpuMepbI BbIpaxe HUIA

#test#i + #test#j << 2
(unsigned char) #test#i + 2
sizeof( ##array) > 200

main

i+ 3j << 2/ :CW0x1200
(unsigned char)i + 2
sizeof(array) > 200

(a == b && a <=4) || a>"'3
sptr -> Memberl -> a[ i]

*p

*((char *)ptr)
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KoHdurypaumoHHble ®annbl 42
KoHdpurypaums

MeHio 45

Onumm pepaktopa 45

Onuun akpaHa 45
KoHdomrypauust 6ydepa

awvanor 46, 69

uvsi Oycbepa 46

HacTpouku 'Code’ 46

obnactb ugeHTngukatopa 47
KoHueBble npobenbl

octaButb 53
KonvpoeaHne 6rnokoe 82
Kopnyca/Apantepbl 46
JInHenka ynpasneHusi

3aknagka 52
Macka noucka 46
Mento Komangbl 56
MeHio OkHa 59
MeHto MpoekTt 43

OTKPbITb NpoekT 44
MeHto Mpocmotp 43
MeHto CnpaBka 59
MeHio ®ann 42
MukpokoHTponnepsbl AVR OcobeHHOCTH
MporpammupoBanma 37
MukpokoHTponnepbl MCS-51 OcobeHHocTH
MporpammupoBanms 38
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OKkHO 86
NHdpopmauusi o Mmukpocxeme
OKHO 74

MukpokoHTponnepbl PICmicro OcobeHHocTH
MporpammupoBanmsa 37

MynbTunporpammaTopHbIi pexxum pabotel 30

HasHayeHve knaeuw akpaHa
3aknagka 52




104 ChipProguUsB

Ha3HaueHue knaBuw Pepakropa
3aknagka 54
HacTtponku 'Code’ 46
HacTtponku okHa Jamn 72
HacTtponku MNpoekta 44
avanor 44
Heneyaraemble cumeobl ASCII 72
HenocTosiHHble Briokn 82
HeuyeTHbn Gant 62, 65

Onuwnm DkpaHa

awanor 50
Onuwnu, Agpeca, YepenoeaHue
Owuanor 62

OcHoBHoM noacnon 46

OcobeHHocTn MNporpaMmmupoBaHns
MUKpokoHTponnepbl AVR 37

MUKpOKOHTponnepbl MCS-51 38
MuKpokoHTponnepbl PICmicro 37

HoBbin MporpammHbii Cuetumk 87
O ChipProg

nHgopmaumsa 59
O63op 7

WHTepdenc Monb3osatens 60
O6nacTtb ngeHTudmkaTopa 47
OkHa 59
OkHoO

WHdopmaumsa o Mukpocxeme 74
OkHo Jamn bycepa 68
OkHo UHdopmaumsa o ChipProg 86
OkHo UHdopmaumsa o Mukpocxeme 74

OkHo ucxogHoro tekcta ®arnna CueHapua 87

OkHo KoHconb CoobuieHnn 75
OkHo MapameTpbl Mukpocxembl 1 Anroputma
OkHo lMepemeHHble 83
Onuwnm otobpaxeHnss 84
OkHo NMepemeHHble ¢ aBTonpocMoTpom 85
OkHo lNonb3oBatens 88
OkHo noTtoka BBoga/BbiBoga 88
OkHo lMporpammupoBaHe 60

OkHo lNporpammmpoBaHue B
MynbTunporpaMMaTtopHOM pexuve 63

OkHo Pepaktopa 76

OxHo CnpaBka 14

OxHo ®anna CueHapua 87
OnepatmBHas cnpaBka 14
OnepatumBHble cnpaskn 59
Onepauvm 100

Onepauun c 6rniokammn 82
Onepauun ¢ Bnokamu Mamatn 70
Onepauwmu ¢ BbipaxxeHnamm 100
Onucanue komaHgbl 55

OnpeneneHns
apantep 7
oycdep 7
Oydep namatn 7
nogcrnon 7

Onuumn
avanor 50

Onumu B pexxvime MynbTrnporpaMMupoBaHns
Ouanor 64

66

OTKpbITb NPOEKT
avanor 44

OrobpaxaTb KOHTPOSbHY cymmy 72
Orobpasutb c agpeca

awanor 69
Oro0pasunTb C HOBOW CTPOKK
awanor 82

OtpepakTmpoBaTtb MHdopMaumio Ans 3anucu

MapameTpbl Anropytma 66

MapameTpbl kOMaHabl 55

MapameTpbl Mukpocxembl 66

MapameTpbl Mukpocxembl n Anroputma
KomaHgbl naHenu MHCTPyMeHTOB 66

MapamMeTpbl pexxuma CxaToro TekcTa
ananor 81
MepekntounTts 87

MepeMeHHy B OKHO
pobasutb 85

MNepemeHHble
nobasutb/yganuts 83
okHO 83

MepemeHHble C aBTOMPOCMOTPOM
awanor 85

MepemeweHre 6nokoe 82
lMNoaceeTka cuHTakcmca 82
MogoTBepaute 3ameHy

awanor 79
Mouck TekcTa

avanor 77
Monck/3ameHa TekcTa

awanor 78
MocTosiHHbIE Onokn 82
Mpumepb! BoipaxkeHn 101
Mpoeeputb CTeptocTb 38
Mporpamaropsbl

CpaBHuTEmNbHbIE XapakTepuctukm 16
Mporpammatop ChipProg-40 24
Mporpammatop ChipProg-48 21
Mporpammatop ChipProg-G4 18
Mporpammatop ChipProg-ISP 26
Mporpammatopbl 16

Onumun otoBparkeHuss okHa lNMepemeHHbix 84
Onumu Pepaktopa

avanor 53

3aknagka 53
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awanor 60
3arpysuTb ®ann gnd 3anmcu 38
3anucatb nHdopmaumio 39



MporpamMmypoBaHmne
3anporpammmpoBaTtb YcTponcteo 38

WHdpopmauus o6 onepauusx 60, 63

OkHo 60, 63

onepauum 60, 63

OtpepakTmpoBaTtb MHdopMaumio 4nsa 3anncu
38

Mposeputb CTeptocTb 38
MponybnuposaTb YcTpoictBo 39

AndaBUTHBbIN YKa3aTenb 105

CuHTakcuca LBeToM
BblgeneHve 53
CkoHdpurypuposaTtb Yctporcteo 39

CoobLieHns 52
BblgaBaTb Ananorn 52

3aknagka 52

3anucbiBaTbh B koHel tpanna 52
3anucbiBaTh B (hann xypHana 52
3BYKOBOE yBeJoMreHne 52

Mpouuntatb YcTporcteo 39
CkoHdpurypuposaTb Yctporcteo 39

CoxpaHutb [laHHble, NPOYUTaHHbIE U3
YcTponctea 39

CpaBHutb 39

Ctupanvne 38

dyHKuMM npouecca 38
MporpammmpoBaHve B MynbTunporpamMmaTopHOM
pexume

avanor 63
MporpammupoBaHue B nnate nonb3osarensa 36
MporpammHas yctaHoBka ChipProg 10
MporpammHbIn CyeTunk 87
MporpammHbii Cuetunk C 87
Mpooy6bnuposate YcTporcteo 39
Mpoekt 43
Mpocmotp 43
MpocTton npumep Panna CueHapua 57
[Mpo4re ycTaHOBKM

3aknagka 52
MpounTate YcTponcteo 39
nc 87z
Pabota ¢ nporpammatopom 30
Pasmep Tabynsumm 53
PacnosHasaHve

MUKpOCXeMbl B korogke 31

PepakrupoBaHue komaHzbl
avanor 55
Pepaktop Tekcta 76
Pepakropa
OKHO 76
Pexxum ABTOomMatnyeckoro PacnosHaBaHus
Mukpocxembl B konogke 31
Pexum cxatoro Tekcta 80
napameTtpbl 81

PesynbTtathl [Noncka no cannam

awanor 79
PenosuTopuii NpoekToB
avanor 44

Ceon-thannbl 46
CewmelicTtBo nporpammatopos 16
Cepvianmsaums,KOHTponbHast CyMMa, XXy pHan

CoxpaHuTb [JaHHble, NpodnTaHHbIe U3 Y CTponcTBa
39

Coxpanntb ceccutio 42
Coxpanntb Gann 42
Coxpanntb ®ann ns dydepa

avanor 73
Cnpagka
MeHlo 59

CpaBhutb 39
CraHgapTtHble 6riokm 82
Cratuctuka
avanor 63, 66
Ctupanvne 38
Crtpoka maBHoro meHio 41
Ctpoka curHatypbl 48
Crtpoka cTartyca rmaBHoro okHa 52
CtpoyHble Oriokn 82
CueHapum
MeHio 57
CueHapun 57
Cuétumk otkata 53
Tabnuua nogkntoYeHns K agantepy.
MogkntoyeHve k agantepy. 75

Tabnuua coeguHeHu agantepa.
CoeguHenns agantepa. 74
Tekct 87
TekcT cueHapus
OkHo 57
TepmuHonorua 7
TepMuHbl v onpepenenns 7
TexHuuecka Mogpepxkka 14
TpeboBanusa k Cucteme 8
YcTaHoBWTb 3aknagky/BoccTaHoBUTh 3aknaaky
avanorn 80
YctaHoska ChipProg 10
YcTaHoBka MUKpocxembl 31
®anin xypHana 48
davin meHio 42
®ann CueHapusa 88
pegaktuposatb 54

dannbl noctaskn 10
danne! Cl_;puapwan 88
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CepuiHbin Homep 47
CxaTbin Tekct 80
CumBonbHble MeHa 101
CumBonbHbin 100

®avinbl CueHapust
avanor 57
uma 57

duToH cBa3aTbeca 14
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dopmart oTobpaxkeHuns 72

dopmaTtbl Pannos 73

oC 87,88

PyHKUMIO «BbICTPOro NpocMoTpax»
BKIIOUUTE 52

OyHKkumna beicTporo npocmotpa 82

Liser 51

LiBeTa
3aknagka 51

UepenoBaHue gaHHbix 62, 65
YeTHbI GannTt 62, 65

Unucna 100
LWecTtHaguaTtepmynbin -~ 100
Wpudpt 50

WpundThl

3aknagka 50

© 2009 ®umoH, http://www.phyton.ru



dupma "dutoH”
Ten./cakc: (495) 730-75-84 (MHorokaHarbHbIN)

http:/mmw.phyton.ru
email: phyton@phyton.ru

Appec: Poccusa, 127015, Mocksa, yn. HoBoamutpoBckas,
A. 5a, ogp. 1103




	Введение
	Обзор
	Термины и определения
	Требования к системе
	Быстрый старт
	Подключение программатора
	ChipProg-G4
	ChipProg-48
	ChipProg-40
	ChipProg-ISP

	Установка П.О. ChipProgUSB
	Установка драйвера устройства USB

	Получение поддержки
	Оперативные справки
	Техническая поддержка
	Решение проблем
	Информация для контакта


	Программаторы
	Сравнительные характеристики программаторов
	ChipProg-G4
	Основные характеристики ChipProg-G4
	Краткие характеристики  ChipProg-G4
	Характеристики Аппаратуры ChipProg-G4
	Характеристики Программного Обеспечения ChipProg-G4


	ChipProg-48
	Основные характеристики ChipProg-48
	Краткие характеристики   ChipProg-48
	Характеристики Аппаратуры ChipProg-48
	Характеристики Программного Обеспечения ChipProg-48


	ChipProg-40
	Основные характеристики ChipProg-40
	Краткие характеристики   ChipProg-40
	Характеристики Аппаратуры ChipProg-40
	Характеристики Программного Обеспечения ChipProg-40


	ChipProg-ISP
	Основные характеристики ChipProg-ISP
	Краткие характеристики   ChipProg-ISP
	Характеристики Аппаратуры ChipProg-ISP
	Характеристики Программного Обеспечения ChipProg-ISP


	Работа с программатором
	Мультипрограмматорный режим работы
	Запуск в Мультипрограмматорном режиме

	Режим автоматического распознавания микросхемы в колодке
	Установка микросхемы в колодку программатора
	Программирование NAND Flash
	Структура памяти NAND Flash
	Плохие блоки (Bad blocks)
	Маркирование плохих блоков
	Обработка плохих блоков
	Skip Bad Blocks
	Reserved Block Area
	Error Checking and Correction



	Программирование NAND Flash на программаторах ChipProg (COPY)
	Access Mode
	Invalid Block Management
	Spare Area Usage
	Guard Solid Area
	Tolerant Verify Feature
	Invalid Block Indication Option

	Access Mode Parameters
	User Area
	Solid Area
	RBA Area
	ECC Frame size
	Acceptable number of errors

	Карта плохих блоков.


	Программирование в плате пользователя
	Микроконтроллеры PICmicro, особенности программирования
	Микроконтроллеры  AVR,  особенности программирования
	Микроконтроллеры Atmel 8051, особенности  программирования

	Функции процесса Программирования
	Проверить чистоту микросхемы
	Стирание
	Как Запрограммировать микросхему
	Как Загрузить Файл, который должен быть записан в микросхему
	Как Отредактировать Исходную Информацию
	Как Сконфигурировать микросхему
	Как записать информацию

	Как Сравнить
	Как Прочитать микросхему
	Как Сохранить данные, прочитанные из микросхемы
	Как Продублировать микросхему



	Графический Интерфейс Пользователя
	Меню
	Обзор
	Меню Файл
	Конфигурационные файлы

	Меню Просмотр
	Меню Проект
	Диалог Настройки Проекта
	Диалог Открыть проект
	Диалог Репозиторий проектов

	Меню Конфигурация
	Диалог Выбор микросхемы
	Диалог Буферы
	Диалог Конфигурация буфера
	Основной подслой
	Дополнительный подслой


	Диалог сериализация,контрольная сумма, журнал
	Серийный номер
	Контрольная сумма
	Строка сигнатуры
	Файл журнала

	Диалог Настройки
	Диалог Опции Экрана
	Шрифты Закладка
	Цвета Закладка
	Назначение  клавиш экрана Закладка
	Линейка управления Закладка
	Сообщения Закладка
	Прочие Закладка

	Диалог Опции Редактора
	Опции Редактора Закладка
	Назначение клавиш Редактора Закладка
	Редактирование команды Диалог



	Меню Команды
	Калькулятор Диалог

	Меню Сценарии
	Диалог Файлы Сценария

	Меню Окна
	Меню Справка
	О ChipProgUSB


	Окна
	Интерфейс Пользователя Обзор
	Окно Программирование
	Диалог Программирование
	Автоматическое Программирование

	Диалог Опции, Адреса, Чередование
	Чередование данных

	Диалог Статистика

	Окно Программирование в Мультипрограмматорном режиме
	Диалог Программирование
	Автоматическое Программирование

	Диалог Опции
	Чередование данных

	Диалог Статистика

	Окно Редактор Параметров Микросхемы и Алгоритма Программирования
	Команда Edit

	Окно Дамп Буфера
	Диалог  Отобразить с адреса
	Диалог Конфигурация буфера
	Диалог Изменить Значение или Начальный Адрес
	Операции с Блоками Памяти
	Диалог Настройки окна Дамп
	Диалог Загрузить Файл
	Диалог Сохранить Файл из буфера
	Форматы Файлов

	Окно Информация о Микросхеме
	Таблица соединений адаптера.
	Таблица подключения к адаптеру.

	Окно Консоль Сообщений
	Окно Редактора
	Редактор Текста
	Диалог Поиск текста
	Диалог Поиск/Замена текста
	Диалог Подтвердите Замену
	Диалог Результаты Поиска по файлам
	Выражения поиска
	Диалоги Установить закладку/Восстановить закладку
	Режим сжатого текста
	Диалог Параметры режима сжатого текста
	Автоматическое дописывание слов
	Подсветка синтаксиса
	Диалог Отобразить с новой строки
	Функция Быстрого просмотра
	Действия с блоками


	Окно Переменные
	Диалог Опции Отображения окна Переменные
	Диалог Добавить Переменную в окно

	Окно Переменные с автопросмотром
	Настройки панели автопросмотра

	Окно Информация о ChipProg


	Дополнительные Главы
	Параметры Командной Строки
	Окно Исходного Текста Файла Сценария
	Окно Пользователя
	Окно Потока Ввода / Вывода
	Файлы Сценария
	Простейший Пример Файла Сценария
	Как Написать Файл Сценария
	Как Запустить Файл Сценария
	Как Отладить Файл Сценария
	Описание языка Файлов Сценария
	Встроенные Функции языка Файлов Сценария
	Встроенные Переменные Файлов Сценария
	Отличия языка Файлов Сценария от языка Си
	Алфавитный Список встроенных Функций и Переменных  в Файлах Сценария

	Выражения
	Операции с Выражениями
	Числа
	Символьные  Имена
	Примеры выражений



