—— — Cneuyudpukayus

MN3Y c anekTpnyecknm nepenporpammupoBaHuem Flash-tuna,
1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

OcHOBHbIe XapakKTepUCTUKN MUKpoOCXeMbl.

42 31 ¢ MHdopmaumoHHasa emkocTb 16M (2M x 8) 6uT;
43 —HHH HHHHHHH( e Hanunuue aByx nocnefoBaTenbHbIX U NapanniensHoro
30 1COB:
= S NHTEPENCOB;
—] —] e CoBmectTmocTb no Bxogam ¢ 5 B («5 B
= — TONEPaHTHOCTbY);
48 — 1636PP4Y 3:: e BoceMmb cekTopoB no 2 M6uT;
1 = — e 1024 ctpaHuubl no 16 K6uT;
= MHH = e BO0O3MOXHOCTb CTUPaHUSA CTPaHULbl, N06oI KOMBUHaLMK
—\N )= CEKTOPOB U BCeW NaMATw;
6 19 e ®yHKUMS 3aWMTbl CEKTOPA OT CTUPAHUS 1 3arucu:
J JUH U H H U U H H L annapaTtHas npoBepKa CeKkTopa Ans npeaoTBpaLleHns

7 18 CTUpaHUg 1 3anucu;

e YMeHbLUEHE BPEMEHN NPOrpaMMmMPOBAHUSA NP
NOBTOPSIOLLMXCS NPOrpaMMHbIX KOMaHOHbIX
nocnenoBaTenbHOCTAX (pexum bypass);

HH — Hepens Bbinycka e AnnapaTHbIN anropMTM aBTOMaTUYECKOro CTUPaHUS U

BepudmKaunm BCEN NaMATN UMK XKXenaemoro
KONM4yecTBa CEKTOPOB;

e AnnapaTHbi anropuMTM aBToMaTn4eckon sepudunkaumm
1 3anvcy AaHHbIX NO yKa3aHHOMY agpecy;

e [lporpamMMHbIN MeTOL AETEKTUPOBAHNSA OKOHYaHMS
LMKMNOB CTUPaHUA 1 3anucu;

e BcTpoeHHas cxema dopMUPOBaHNSA BbICOKOBOSIbTHOIO
Hanps>KeHNs NPOrpaMMmMPOBAHUSA N CTUPAHWS;

e BcTpoeHHas cxema cbpoca npu BKOYEHUN NUTAHUS;

e Bpems coxpaHeHusa gaHHbIX 13 neT npu

[T — rog BbINycka

Twvn kopnyca: TemnepaType 125 °C;

— 48-BbIBOAHOM e 10000 yuknoB 3anncu/cTMpaHnsa gaHHbIX Npu
MeTannokepamMmyeckum Kopnyc Temnepatype 125 °C;

H16.48-1B; e Hanpskenune nutanus ot 3,0 go 3,6 B;

— MukpocxeMbl 1636PP4H4 n e Tok noTpebneHus B pexnme xpaHeHus He bornee 1 MA;
K1636PP4H4 noctaBnsTca B o [uHamuyeckuii Tok noTpebneHns He 6onee 50 MA;
©eCcKopnyCHOM MCMNOSTHEHUN. e Bpewms Bbibopkn He 6onee 65 Hc;

e Pabouunin guana3oH Temnepartyp:
O6o3Hau4eHue Ovana3oH
1636PP4Y MUHycC 60 — 125 °C
K1636PP4Y MUHyC 60 — 125 °C
K1636PP4YK 0-70°C

O6wee onucaHune n o651acTb NPUMEHEHUA MUKPOCXEMBbI

Mukpocxembl uHTerpanbHble 1636PP4Y (oanee — MUKpOCXeMbl) MNpeactaBnsaoT
cobon 3HeproHesaBMCMMblE 3anoMuHaloWwme ycTponctea tuna «Flash» ¢ konuuectBoMm
LUWKIIOB nepe3annucn [0 HECKONbKUX [LEeCATKOB ThiCAY ANA XpaHeHUs U onepaTuBHOWN
mMoaMduKauunm MacCMBOB  [OaHHbIX, MPOrpaMMHOro obecneyeHns W perynupyroLmnx
BO34ENCTBMI annapaTtypbl cneumnanbHOro HasHa4vyeHus.
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1 CTpyKTypHasa 6510K-cxema MUKPOCXeMbI

A0 - A20 Cxema Ve
> YnpaensoLmmn h cbpoca [
nCE .|  pemctp agpeca
nWE | W [aHHbIX <
A
188 b
erynaTop
Yy vy D
A9_HV > HanpsHKeHus Do
| D1
OE_HV > UHTepdelic D2
nOE P ynpaBneHus | D3
Uce MozynsiMu » Bydep I 8451
—> : namsiTn BBOAa/BbIBofa [ D6
GND eHepaTop 10 MMy > — D¢
i i X 2 !
TCK —P
'eHepaTop Moaynb
TDI Mocnepo- Mogynb l'eHepaTop Mogynb Mogynb ay
STROBE?P BaTenNbHbIN namsaTn 1 BbICOKOBOMBTHOIO » namsTn 2 namsn 7 [®]  BbICOKOBOMTHOrO [~ namsiTi 8
MRST kaHan 1 2 M6ut HanpskeHnst 2 Méut 2 Méut HanpsxeHmns 2 MéuT
—P
i “ i i i |
/ y Y
SSC|K :: Mocnego- TNoruka ynpasneus TNoruka ynpasrexus
_y] BaTenbHbil reHepaTopOM BbICOKOBOSbTHOIO reHepaTopOM BbICOKOBOSBTHOIO
SEL_SPI kaHan 2 HanpsxeHns HanpshkeHust
SO 4

PucyHok 1 — CTpykTypHas 6nok-cxemMa MUKpPOCXeMbI
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2 YcnoBHo-rpaduyeckoe ob6o3Ha4yeHne

RPROM
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15 16
A0 DO
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13 20
A2 D2

11 21
A3 D3

10 23
A4 D4

A5 D5

A6 D6
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41
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39
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33
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36

All
Al12

43
Al13

44

Al4
Al15
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a7

Al7
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38| A19
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32

nCE
nWE
28 | OE_HV
17} a9 HV

35
——O nOE

<« TDI
45| STROBE

— 46 \MRsT
12
TCK Vso | 42

31 g

19 | seL_spi Uce

30 | sck 0
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24, 34, 4
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25
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PucyHok 2 — YcnoBHo-rpacpuyeckoe o603Hau4eHune
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3 OnwucaHue BbIBOOOB

Tabnuua 1 — OnncaHue BbIBOAOB

N2 KOHTaKTHbIX
Ne BbIBoAa O6o03Ha4yeHne

kopnyca nnowanok BLIBOAA HasHauyeHue BbiBOAA
Kpuctanna

1 1 Ucc Mutanne 3,3 B

2 3 A18 Bxog curHana agpeca

3 4 A16 Bxog curHana agpeca

4 5 A15 Bxog curHana agpeca

5 6 A12 Bxog curHana agpeca

6 7 A7 Bxog curHana agpeca

7 8 A6 Bxog curHana agpeca

8 9 A5 Bxog curHana agpeca

9 10 A20 Bxog curHana agpeca

10 11 A4 Bxop curHana agpeca

11 12 A3 Bxop curHana agpeca

12 14 TCK Bxog cuHxpocurHana

13 15 A2 Bxog curHana agpeca

14 16 A1 Bxop curHana agpeca

15 17 A0 Bxog curHana agpeca

16 18 DO Bxoa/Bbixoa, curHana gaHHbIX

17 19 A9 _HV Bxoa pexuma yCTaHOBKW/CHATUS 3alUUTbl OT
3anMcn n CTMpaHus

18 20 D1 Bxoa/Bbixoa, curHana gaHHbIX

19 o4 SEL_SPI Bbibop nHTepderica SPI (akTMBHbIA BbICOKUIA
YPOBEHb)

20 25 D2 Bxoa/Bbixoq, curHana gaHHbIX

21 26 D3 Bxoa/Bbixoa, curHana gaHHbIX

22 27 Ucc Mutanne 3,3 B

23 28 D4 Bxoa/Bbixoq curHana gaHHbIX

24 29 GND O6wmn

25 - NC He ncnonbayetcs

26 30 D5 Bxoa/Bbixoa, curHana gaHHbIX

27 31 D6 Bxoa/Bbixoa, curHana gaHHbIX

o8 32 OE HV Bxon pexvma yCcTaHOBKW/CHATUS 3awuTbl OT

— 3an1Mcn 1 CTMpaHus

29 33 D7 Bxoa/Bbixoa, curHana gaHHbIX

30 34 SCK CuHxpocurHan untepdgenca SPI

31 35 Sl BxogHble aaHHbIe nHTEpdhenca SPI

32 36 nCE Bxon cArHana - paspelleHms BbIOOPKM
(aKTMBHbIN HU3KUA YPOBEHD)

33 37 A10 Bxoa curHana agpeca

34 38 GND Oowmn

35 39 NOE Bxon curHana  paspelueHus YTeHns
(aKTMBHbIN HU3KUA YPOBEHD)

36 40 A11 Bxoa curHana agpeca

37 41 TDI Bxoa/Bbixo, nocneaoBaTenbHbIX JaHHbIX

38 44 A19 Bxog curHana agpeca

39 45 A9 Bxog curHana agpeca

40 46 GND Obwmn

41 47 A8 Bxop curHana agpeca
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N2 KOHTaKTHbIX

Ne BbIBoAa O6o03Ha4yeHne
nnowanok HasHa4yeHue BbiBOAA
Kopnyca BblBOAA
Kpuctanna
42 48 SO BbixogHble gaHHble MHTepdenca SPI
43 49 A13 Bxog curHana agpeca
44 50 A14 Bxog curHana agpeca
45 51 STROBE Bxoa curHana MHMumMmMpoBaHust obMeHa
46 57 MRST ngc))n curHana cbpoca (akTMBHbIA YPOBEHb
47 53 A17 Bxog curHana agpeca
48 54 nWE Bxog curHana - paspelueHms 3anuncu
(2aKTUBHbIN HU3KUA YPOBEHD)
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4 OnucaHuve PYHKLNOHMPOBAHUSA MUKPOCXEMbI

4.1 TMoppepxuBaemblie onepaLunn Ha LWUMHE NaMATH

B pasgene onucbiBaloTCca HeobxoguMmble YCNOBWUA M onepaunn, nogaepXunBaemble
MUKPOCXEMOW, KOTOpble MWHULUMUPYIOTCA Yepe3 BHYTPEHHUA  KOMaHLHbIA  PerucTp.
KoMaHOHbIN pernctp He 3aHMMaeT agpecHoe NMpPOCTPaHCTBO NamMsatTu. KomaHaHbI perucTp
COCTOUT W3 TPUITEPOB, KOTOPblEe XPaHAT WMHAOPMAaLMIO, NOCTYNawLy C LUWH agpeca U
AaHHbIX, HEOOXOoAMMYO ONA BbINOMHEHUS KoMmaHg. CopepXvMmoe permctpa MCnonb3yeTcs
BHYTPEHHUM uHTepdencom ynpasneHus. NHTepdenc ynpasneHus dopmMmmpyeT onepauum
ans yctponctea. Hmwke (Tabnuua 2) nokasaHbl onepauuy Ha LMHE namsitv, Tpebyewmble
BXOAHbIE U BbIXOAHbIE YPOBHWN CUTHAMOB.

Ta6bnuua 2 — Tabnuua NCTUHHOCTU MUKPOCXeMbl. Onepauum Ha LWMHe NaMATU

OE_HYV,
Onepauus nCE | nOE | nWE Anpec DO-D7 A9_HV
YT1enuns L L H BXOAHOW agpec BbIXOAHBIE L
[JaHHble
- BXOAHbIE
3anucun I H I BXOQHOW agpec AHHbIO L
lNoHMKeHHOoro H X X X 7 L
anekTponotpebneHus
HeaktnBHOE cocTosHne L H H X Z L
C6poc X X X X Z L
Appec cekTopa, BXOAHble/
3awwmTta cektopa L H L AB=L, BbIXOOHbIE H
Al=H, AO=L JaHHble
Agpec cekTopa, BXOAHble/
CHATMe 3alnTbl cekTopa L H L A6=H, BbIXOOHbLIE H
Al=H, AO=L JaHHble
lMpumeyaHus:

L — nornyeckun Honb (Uyy, H - norndeckas eanumua (Ui, X - L nnu H;
I — nepexop ypoBHS curHana U3 NorMyeckoro «Hyns» B «eAUHULLY»;
Z — TpeTbe COCTOsIHME.

4.2 TpeboBaHus, npeabABnsAeMblie NPU YTeHUU AaHHbIX

[Jna 4TeHns paHHbIX C BbIXoAoB, Ha BbiBoAbl NCE u nOE Heobxoaumo nogatb
nornyeckun yposeHb Hynd. Beisog nCE perynmpyeT MOLLHOCTb U BbIOMpPaeT MUKPOCXEMY.
BoiBog nOE ocyuiecTBnseT ynpaeneHme BBOAOM-BbIBOAOM MaccuBa AaHHbIX. BeiBog nWE
OOMMKEH OCTaBaTbCsl B COCTOSAHUM eOMHULbI.

BHyTpeHHUN nHTepdenc ynpasneHus nepexoguT B COCTOAHWE YTEHUS AaHHbIX Npwu
BKIMIOYEHUN NUTaAHUA UM annapatHom cbpoce. Takum oOpasom, rapaHTMpyeTcsl, 4TO
CcfyvyaHoe WN3MEHEeHMe COAEepPXUMOro Moayna namaTu He NPOM3ONAET NpU NepexonHbIX
npoueccax NUTaHus. HMKaknx KomaHg B 3TOM pPEXUME He HYXXHO, YTOObl NOSyYnTb OaHHbIE.
Linkn yTeHna aHanormyeH ctaHg4apTHOMY MUKPOMPOLECCOPHOMY LIMKNY, BO BPEMSI KOTOPOro
agpec BbICTaBNsieTCA Ha BXOAbl agpeca, a AaHHble BblAalTCs Ha BbIXOAbl AAHHbIX.
Mwukpocxema ocTaeTca AOCTYNHOM AN YTEHUS, NoKa Coaep)KMMOoe KOMaHOHOro perncrpa He
N3MEHUTCS.
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[Ona pononHutenbHoM wWHQoOpMauun cMm. nogpasgen 4.10 «YTteHune maccuBa
OaHHbBIX».

4.3 KomaHAbl 3anucu n KoMmaHaHble nocnenoBaTesibHOCTU

Ona 3anMcu  KOMaHL WAM  KOMaHOHbIX — NocrneaoBaTenbHOCTEW,  BKOYas
nporpaMMmpoBaHue AaHHbIX B MOAYSb NaMATU MUKPOCXEMbI (MOAYSb NaMsTU) U CTUPaHUE
CEKTOPOB MaMATU, UCMONb3YeTCA Mnepexoq YPOBHSA CUrHama u3 JOrM4eckoro «Hyns» B
«eguHuuy» Ha BbiBogax NnCE wnm nWE, B 3aBUCMMOCTM OT TOrO, Kakon U3 HUX NPOU3ONOET
paHblie. BoiBog nOE gormkeH octaBaTbCA B COCTOSAHUM NOMMYECKON eANHULbI.

Pexum mukpocxembl «Unlock Bypass» (pasbnokupoBaHue 06XOAHOro perncrpa)
NO3BOMSET YCKOPUTb MporpaMmmupoBaHve. B 3TomM pexume TOMbKO ABa uUMkna (BMeCTo
YyeTbIPEX) TpebyrTca ans nporpammupoBaHus 6anTta. B nogpasgene 4.13 «KomaHgHas
nocnefoBaTeNbHOCTb NporpammMmpoBaHusa 6anta» nogpobHO onucbiBaloTca oba pexuma
3anucu: ctaHgapTHein n «Unlock Bypass».

C nomoLubo onepaumm CTUpaHna MOXHO CTepeTb CTpaHULy, OAMH CEKTOP, HECKOSbKO
CEKTOpPOB MMM BCKO NamsATb. Huke npeactaBneHO agpecHOe MNPOCTPAHCTBO ANs KaXKaoro
cektopa (Tabnuua 3). Agpec cektopa COCTOUT U3 agpecHbIX 6UT, nNo3BonAwWmMX BblbpaTb
oanH un3 cektopoB. B nogpasgene 4.9 «OnucaHne komaHa» nogpobHO onucbiBaeTcH
CTMpaHMe CekTopa u BCen NnamsaTu.

Mocne 3anucm KomMaHAHOW nocregoBaTenbHOCTM «Autoselect», (aBTomaTUdeckun
BbI6Op) MUKpOCcxeMa BXxoauT B pexuMm «Autoselect». [lanee moxHo npoyntatb «Autoselect»-
KoObl U3 BHYTPEHHEro peructpa Ha Bbixogax DO-D7. [1ns aToro npuMeHATCa cTaHg4apTHbIe
LUKITbl YTEHUS.

Tabnuua 3 — AgpecHoe NpoCTPaHCTBO CEKTOPOB

Owvana3oH agpecoB
CekTop A20 Al19 Al8 (B wecTHaguaTepu4HOM

CUCTEME cUYMCneHus)
SAO0 0 0 0 000000h-03FFFFh
SA1l 0 0 1 040000h-07FFFFh
SA2 0 1 0 080000h-0BFFFFh
SA3 0 1 1 0C0000h-0FFFFFh
SA4 1 0 0 100000h-13FFFFh
SA5 1 0 1 140000h-17FFFFh
SA6 1 1 0 180000h-1BFFFFh
SA7 1 1 1 1C0000h-1FFFFFh

4.4 PeXnM NOHMXKXEHHOrOo 3rieKTponoTpeoneHus

Ecnn He ocywecTBngalTCAa onepauum YTEHUss WK 3anucu B MUKPOCXEMY, TO
MUKPOCXEMA MOXET HaxoOuTbCA B pexuMMe XpaHeHusi. B aTom pexunme Tok noTpebneHus
3HAYUTENBbHO CHMXKaETCs, BbIXOAbl NEepeBOAATCA B BbICOKOMMMEAAHCHOE COCTOSHME,
He3aBMCMMO OT cocTosiHua Bxoga NOE. [Ina Bxoda B pexum XpaHeHus Ha BbiBog nCE
Heobxogmmo nogatb HanpshkeHne Ucc + 0,3 B (910 6onee orpaHuMyeHHbI AnanasoH, Yem
Umn). Ecnn Upce = Uy, HO 3a npegenamun Ucc + 0,3 B, To Mukpocxema Takke BOWOET B
PEXUM XpaHeHMUs1, HO TOK NoTpebneHusa 6yaeTt 6onblue. [1nNsa nepexoaa ns pexmnma xpaHeHus
B peXnM 4TeHusa TpebyeTcs ctaHaapTHOE Bpems Joctyna (He 6onee 65 He).

Bo Bpems onepauuii ctMpaHus MnM NporpaMMMpoOBaHMs MUKPOCXeMa HaxoamuTcs B
pexume akTMBHOro NoTpebneHuns, noka He 3aKOHYMTCS onepauus.
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45 Pexum «Autoselect»

Tekywmmn pexum npegoctaBnaeT naeHTudmkaTopbl NPOU3BOANTENS U MUKPOCXEMbI, a
Takke obecneunBaeT BepudMKaumoo  3aAWUWEHHOCTU  CEKTOPOB C  MOMOLLbH
NOEHTUMKALUMOHHBIX KOLOB BblgaBaeMblx No wuHe DO-D7. 3ToT pexunm nepBoHayanbHO
npegHasHayancs Ans nporpammHoro obopyaoBaHusi, 4TOObl aBTOMaTUYecKu BbIOpaThb
COOTBETCTBYWOLUMA  anroputM nNporpaMMmpoBaHus anss  Mmukpocxembl. OpHako, 3Tn
NoeHTUMUKaTOPbl MOTYyT ObITb TaKKe NOSTyYeHbl Yepe3 KOMaHOHbIA PerncTp.

Korga wucnonb3yetca nporpammHoe obopyaoBaHue, pexum «Autoselect» Tpebyet
Hanuuusa HanpskeHus Uy Ha Bxoge A9 HV. AgpecHblie Bxoabl A6, A1, A0 AomkHbl ObiTb
yCTaHOBIEHbl B COOTBETCTBMM C Tabnuuen Huxke (Tabnuua 4), korga npoucxoauT
Bepudmnkauma 3aWwmMUEHHOCTU CEKTOpOB. ALpPeCc CeKTopa [AOIMKEH BbICTABNATbLCA Ha
cTapwmx butax agpeca B COOTBETCTBMM C Tabnuuen agpecHoro npoCTpaHCTBaA CEKTOPOB
(Tabnuua 3). Tabnuua 4 nokasbiBaeT COCTOSIHME OCTanbHbIX agpecHbIX OUT, KOTopble He
nmeroT 3HadeHmd. Korga Bce Heobxoaumble OWTbl BbICTaBMNEHbl, Kak Tpebyetcs,
nporpaMmHoe obopygoBaHME MOXET CHUTaTh MAEHTUdUKaLMOHHBIM KoA ¢ BbixogoB DO-D7.

MoxHO nocnaTb KoMaHgy «autoselect» yepes KOMaHOHbLIM PErncTp, Kak nokasaHo B
Tabnuua 5 nogpasgena 4.7 «OnpegeneHne KoMaHg Ha WKWHE NamsaTu». ITOT MeToq He
Tpebyet HanpskeHna Uy Ha Bxoge A9 _HV. B pasgene «OnucaHve komaHg» nogpobHo
paccmaTpuBaeTcs 3TOT MeToa.

Tabnuua 4 — «Auto Select»-koabl

A20 | Al17 A5
OnucaHue NCE|nOE|nWE| no | no |OE_HV|A9 HV |A6| no | Al | AO | D7 no DO
Al8 | A7 A2
ID Mpounseogutens: | L L H X X L H L| X L|L 01h
ID YcTpowncTaa: L L H X X L H L| X L|H C8h
01lh
Bepudumkauyus 3allnLEH
3alMLLIEHHOCTH L L H | SA| X L H L| X H | L 00h
cekTopa He
3aWULLEH

4.6 3awmuTa 1 CHATME 3alnTbl C CeKTopa

AnnapaTHas 3awuTa cektopa 6rokupyeT onepauum nporpaMmMmmMpoBaHNAa N CTUpPaHUS
ans noboro cektopa. AnnapaTHOeE CHATUE 3aluTbl CekTopa paspeluaeT onepaumm
NporpaMMmnpOBaHUSA U CTUPAHUSA AN paHee 3allULLEHHOro CeKTopa.

MeTon 3aWwuTbl W CHATUA 3aliMTbl C CEKTopa npedHasHadeH TOomnbko Ans
nporpaMmmHoro obopyaoBaHus Tpebytowero HanpsbkeHne Uiy Ha BeiBogax A9 HV n OE_HV.

Mwukpocxema nocTaBnseTcsl C He3alWWWEHHbIMU  cekTopamu. [lo  kenaHuto
Nnonb3oBaTeNs AaHHbIE B MUKPOCXEMY MOTYT ObiTb 3anporpamMmMuMpOBaHbl U YCTAHOBIMEHDbI B
3alMLEHHOE COCTOSIHUE.
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4.7 OnpepeneHve KOMaHA Ha LUMHE NaMATH
Tabnuua 5 — [locTynHble KOMaHAHbIe NocnefoBaTeNibHOCTH
_ Lmknbl Ha WwuHe
KomaHgHble é YeTBED-
NMocnepoBaTtenb- | £ | lepBbin Btopon TpeTtun °p MaTten LLecTon
HOCTU é’ Thin
Addr| Data|Addr| Data | Addr| Data| Addr| Data|Addr| Data|Addr|Data
Read 1| RA| RD
Reset 1 | XXX| FO
:_IID 4| 555 | AA | 2AA| 55 | 555| 90 | X00| 01
pon3BoanTenA
’g ID YctponctBa | 4 | 555 | AA | 2AA| 55 | 555 | 90 | X01 | C8h
o Bepmcbl_/_lkau,m (SA) 00
S |3awmweHHocTn | 4 | 555 | AA | 2AA| 55 | 555 | 90 x02 | o1
I |cektopa
Program 41555 AA |2AA| 55 | 555| AO | PA | PD
Unlock Bypass 3|555| AA|2AA| 55 | 555 | 20
Unlock Bypass >l pal a0 | PA | PD
Program
Unlock Bypass Reset | 2 | XXX | 90 | XXX | 00
Chip Erase 6| 555| AA|2AA| 55 | 555 | 80 | 555 | AA | 2AA| 55 | 555 | 10
Sector Erase 6| 555 AA|2AA| 55 | 555 | 80 | 555 | AA|2AA| 55 | SA | 30
Page Erase 6| 555| AA|2AA| 55 | 555 | 80 | 555 | AA | 2AA| 55 | PgA| 50
lNpumeyaHus:
1 X — 3HaveHne Uy unu Uy;

RA — agpec 4untaemomn s4enkn namaTu;

RD — paHHble ynTaemble no agpecy RA BO Bpems onepaumn YTeHus;

PA —agpec nporpaMMmpyemMon SYenkn namsaTn (agpec 3allenkmpaeTcs no
nonoxurtensHomy ¢poHTy NWE unn nCE, B 3aBUCMMOCTM OT TOrO Kakow
CNYyYUTbCS paHbLUe);

PD — gaHHble, nporpamMmupyemble B  a4enky namsatm  PA  (gaHHble
3allenkmBaroTcsad No  nonoxuternbHoMmy ¢poHty nWE wnm nCE, B
3aBMCUMOCTU OT TOrO KaKoOW CNyYnTbCS paHbLUe);

SA — agpec cekTopa, KoTopbi Bepuduumpyetcsa (B pexnme «Autoselecty) mnm
ctnpaetcsa. C nomoLbto agpecHblx 6utoB A20-A18 BblbupaeTcs cekTop.

PgA — agpec cTpaHuubl, koTopasd ctupaetcsa. C MNOMOLWbH agpecHbix out
A20-A11 BblbupaeTca cTpaHumua.

2 OnucaHue onepaunin Ha WWHe YCTPONCTBa npueedeHo B Tabnuua 2.
3 Bce 3HaveHns nprBeaeHbl B LUeCTHagUaTepu4yHOM Buae.
4 Bo Bcex KOMaHOHbIX UMKIax ornepauum 3anucu, 3a UCKIKYeHneM onepauuu

YTEHNA MaccmMBa OaHHbIX UK AaHHbIX «Auto select».

5 AgpecHble 6uTbl A20-Al2 He MMelT 3HadeHust anst KomaHgHbIX U «unlock»-

LMKMOB.

6 Bo Bpems onepauumn 4TeHns KomaHaHble 1 «unlock» Uuknbl He TpebytoTcs.
7 KomaHaa «reset» TpebyeTcs Ansd Bo3BpaTa B PEXUM YTEHUS MaccuBa OaHHbIX,

ecnn yCTPOUCTBO B pexume «Autoselect» unu cratycHblin 6ut DS ycTaHOBNEH B

NOrNYECKY0 «eAnHULY» (MOoKa YCTPOMCTBO BbIAAET AaHHbIE CTaTyca).

8 UeTBEPTLIM UMK KOMaHOHOW nocnegoBaTenbHocTM «Autoselecty — umkn

YTEeHUS.
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9 Mpn BepuduMkaummn 3alMWEHHOCTN CeKTopa uuTalTca AaHHble 00h gns
He3awuweéHHoro cektopa, 01h ansa 3awuwéEHHOro cekrTopa.

10 KomaHay «unlock bypass» Tpebyetcsa BbInONHWUTE neped KomaHgHom «unlock
bypass programy.

11 Tpebyetca komanga «unlock bypass reset» ana Bo3BpaTa B pPEXUM YTEHUSA
MaccuBa AaHHbIX, eCNN YCTPOMUCTBO Haxoamnock B pexunme «Unlock Bypass».

4.8 AnnapaTHas 3awuTa gaHHbIX

KomaHgHble nocregoBaTteribHOCTU NPOrpaMMuUpOBaHUS UMM CTUPAHUA BKIHOYalOT B
cebs umknbl pa3bnokMpoBKM AN 3alWnUTbl AaHHbLIX OT ownboyHon 3anucu. B gononHeHum kK
3TOMY HWXeOonucaHHble MeToAbl annapaTHOW 3aluTbl NpeaoTBpaLLaoT CnyyarHyo 3anuch
NN CTUpaHue, KOTopble MOryT ObiTb MPUYUHOWN MEPEXOOHbIX NPOLECCOB Mpu nogaye u
CHATUWN NUTAHUSA, a TaKKe LYMOB CUCTEMBI.

B Mukpocxemy BkntoyeHa cxema cbpoca npu BKIAKOYEHUN NUTaHUS (power-on reset),
kKoTopas obecneunBaeT BNOKMPOBaHNE BHYTPEHHMX CXEM MPOrpaMMUPOBaAHUS U CTUPaHKS, a
TakKe KOMaHAHOro pernctpa nocre nogayvv HanpshkeHns Ucc Ha Bpems 4 Mc.

Ha Bxogax nCE, nOE, nWE ycraHOBMNeHbl UNbTPbl WUMMYIbCHbLIX MNOMEX
ONMTENbHOCTLIO He Bonee 5 HC Ans npedoTBpaLLeHns CriydanHbIX LMKIOB 3anncu.

Ecm Upwe=Unce= UL ® Upoe= Uy Npn BKNKOYEHUN MUTAHUSA, MUKPOCXEMa He
BOCNPUMET KOMaHZy no nonoxutensHomy dpoHTy nWE. BHyTpeHHUn uHTepdenc
yrnpaBneHna aBToMaTU4eCcKkn NepexoanT B PEXUM YTEHUS AaHHbIX NPU BKITIOYEHUU NMUTAHNA.

49 OnuncaHue KOMaHA

3anncb cneunduyHbIX AaHHbIX MO ONpedenéHHbIM agpecaMm WM KOMaHAHbIX
nocrnegoBaTeNibHOCTEN B KOMaHAHbIA PErncTp WHUUMMPYEeT onepauum Mukpocxembl. B
Tabnuue 4 onpegeneHbl AOOCTYMHblE KOMaHAHble MOCneaoBaTeNbHOCTU.  3anuchb
HEeKOPPEKTHOrO agpeca Ui AaHHbIX UM X 3annucb B HENMPaBUITbHOM MOCHeL0BaTENIbHOCTU
MOXET MepeBeCcTU MUKPOCXEMY B HEW3BECTHOE cocTosiHue. TpebyeTtcsa komaHga cbpoca,
4YTOObI BEPHYTb MUKPOCXEMY B COCTOSIHME YTEHUSI MacCcuBa aHHbIX.

Bce agpeca n gaHHble 3awlenkueatoTcs no nosioxutensHomy dgpoHty nWE wunm nCE,
B 3aBUCMMOCTW OT TOro, Kakoe K3 coOblTuM Npoun3onaéTt padblwe. CooTBETCTByHOLME
BPEMEHHbIE AnarpamMmbl npeacrasrieHbl B pasgene 5 «BpemMeHHble gnarpammebl».

4.10 YTeHne maccumBa OaHHbLIX

Mwukpocxema aBTOMaTUYECKM YCTaHABMMBAETCS B PEXUM YTEHUS AaHHbIX nocre
BKITIOMEHMA MWUTAHUS WNUM  Nocne 3aBepLieHus anroputma nporpaMmmMuMpoBaHnS  UNn
CTUPaHUA.

Ecnun ctaTtycHbin 61T D5 yCcTaHOBMEH B «eOuMHULY» UM MUKPOCXEMA HaxXoAUTbCA B
pexnme «Autoselecty, Ansa nepevHuumanmsaumMm B PeXMM YTEHMS MaccuBa OaHHbIX
MUKpOCXeMa [OSfPKHa nonyyutb KoMaHgy cbpoca. OnucaHue KomaHdbl — «resety»
npeacraBneHo B cnefyowen cekumn.

[na nonyyeHns 4ONONHUTENbHOM MHAGOpPMauuKn cM. pasgen 4.23 «Onepaums YyTeHus
MaccuBa OaHHbIX».
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4.11 KomaHpa cbpoca «reset»

3anncb KoMaHdbl «reset» B MUKPOCXEMY MNepeBOAUT €€ B PEeXMM YTEeHUS MaccuBa
AaHHbIX. AQpecHble BUTbI HE UMEIT 3HaYEeHNs ANA 3TON KOMaHab!.

KomaHga «reset» moxeT OblTb 3anuMcaHa Mexay UuKnamum — KOMaHaHOM
nocnefoBaTeNibHOCTU  CTUpPaHUA nNpexae, YeM HayHeTca CcTupaHve. 3To  cbpocuT
MUKPOCXEMY B PEXUM YTEHUSA AaHHbIX. ECnu cTMpaHne Hayanocb, MUKpocxema UrHopupyet
KOoMaHZy cbpoca, Nnoka He 3aKOHYMTCS onepauus.

KomaHga «reset» mMoxeT OblTb 3anuMcaHa Mexay UuKnamum — KOMaHaHOM
nocnefoBaTeNbHOCTN NPOrpaMMUPOBaHNSA Npexae, YemM HayHeTCa nporpamMmmupoBaHmne. 3To
cObpocUT MMUKPOCXEMY B PEXUM YTEHMS AaHHbIX. Ecnv nporpammupoBaHue Havanocb, TO
MUKpOCXema UrHopmpyeT koMmaHay cbpoca, noka He 3aKOHYMTCSA onepauus.

KomaHga «reset» MoxeT OblTb 3anuMcaHa MeXay UMKNamu  KOMaHLHOM
nocnegosaTenbHOCTN «Autoselect». [ns Bo3BpaTta u3 pexuma «Autoselecty B pexum
YTEeHUS MaccmBa AaHHbIX HEOBXO4MMO 3anucaTb KOMaHLy «resety.

Ecnn cratycHbin 6ut D5 ycTaHoBMACA B «eduvHULY» BO BpPEMs onepauuu
NporpaMMUpoOBaHUS UMW CTUPaHUSA, 3anNUCbio KOMaHAbl «reset» MUMKpocxemMa Bo3BpaLlaeTcs
B PEXWUM YTEHUS MaccuBa JaHHbIX.

4.12 KomaHpa pexuma «Autoselect»

KomaHgHas nocnegoBaTenbHOCTb pexmma «Autoselect» nos3BonsieT XocT-cucteme
onpenenuTb NPoOuM3BOAMTENST MUKPOCXEMbl M €ro Kog, a Takke nonyydntb MHGOpMaumio O
3aWnLLEHHBIX cekTopax. B Tabnuue 4 npueeneHbl HeobxoauMble LMKIbI ANs BXo4a B 3TOT
pexuMm. IOTOT MeTon anbTepHaTUBHbIA MeToay, npuBedéHHoMy B Tabnuue 3, KOTOpbIN
npegHasHayeH ansa Mr3Y nporpammartopoB u TpebyeT HanpsikeHnsa Uiy Ha BbiBoge A9 HV.

KomaHgHas nocnegoBaTenbHOCTb  «Autoselect» coCTOMT M3 OBYX  LIMKIOB
pa3bnoknpoBaHus U HernocpeacTBeHHO KOMaHAbl «autoselect». lNMocne aTtoro Mumkpocxema
BXOAUT B pexunm «Autoselect» n cuctema moxet umtatb nodon agpec B noboe spems 6e3
MHULManu3aumMm pyrmx KOMaHgHblX nocregosatenbHocTen. Linkn yteHms no agpecy 00h
BO3BpallaeT kog npoussoautens. Lukn uyTeHna no agpecy 01h BosBpawaer kog
Mukpocxemsbl. Linkn yteHus, cogepxawmn agpec cektopa (SA) n agpec 02h Bosspawiaet
01h, ecnu cekTop 3awmLén, nnu 00h, ecnun He 3awmwéH. [Ins onpegeneHnss Heo6xoaANMOro
appeca cektopa cMm. Tabnuua 3.

MoXHO 3anucaTb KOMaHAy «reset» u BbINTU N3 pexnma «Autoselecty B pexxum 4TeHns
MaccuBa AaHHbIX.

4.13 KomaHaHasa nocnenoBaTeflbHOCTb NporpamMMuMpoBaHua 6anTa

KomaHgHas nocnegoBaTenbHOCTb MporpaMmmpoBaHus GanTta nporpaMmmupyeT OfuH
6anTt B ycTponcteo. Onepauusi nporpaMmMmMpoBaHNa MHULMNPYETCA YeTbIpbMS LIMKNaMu Ha
WnHe ycTtponctea. [lporpammHaa nocnegoBaTenbHOCTb COCTOUT U3 ABYX  LIUKIOB
pa3bnokMpoBaHMs, KOMaHabl «Setupy», agpeca W NporpaMMUpPYeEMbIX [OaHHbIX, 3anucb
KOTOPbIX MHUUMUPYET BHYTPEHHUW anroputMm nporpaMmmupoBaHus. [anbHenwmin KOHTPOsib
BPEMEHM NPOrpaMMMpoOBaHUs NPOU3BOAUTb He TpebyeTcs, Tak Kak 3TO OCyLlecTBRseTcs
norMkon  MuKpocxembl.  Mukpocxema aBTomaTtuyeckm obecneuvBaeT  BHYTPEHHIOK
reHepaumio NporpaMmMHbIX UMMynbcoB. B Tabnvue 4 npueeaeHbl HeobXxoanMble LMKMbI AN
BXOZa B 3TOT peXxum. Arnroputm nporpaMmMupoBaHUs MUKPOCXEMbI NpuBeaeH Ha pUcyHke 1.
Mocne nogaym kOMaHAHOW MocneagoBaTeNbHOCTM NporpaMmmupoBaHnsa Ganta Heobxogmma
npoBepKka HanmuMuua cratyca onepaumm nporpammupoBaHus. Crtatyc  onepauum
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nporpamMmMupoBaHnst MNPOBEPSAETCA MyTeM onpoca cTaTyCHbix 6ut D7 wnu D6. [Ons
nonyyeHmss 6Gonee noapobHonm wHGopMaumm 06 ITUX CTaTyCHbIX ©OuTax CcMOTpwU
nogpasgen 4.18 «CtaTtyc onepaumu nporpammupoBaHusi». B cnyvae otcyTcTBusa craTtyca
onepauuun nporpammMmpoBaHus, He06Xo4MMO OCYLLECTBUTL COPOC MUKPOCXEMbI 1 MOBTOPUTL
KOMaHOHYH nocrneaoBaTenbHOCTb NporpamMmmupoBaHns banTa.

[onyckaeTca He NpoBOAMTL MPOBEPKY cTaTyca onepauum nporpammuvpoBaHus. B
9TOM  cnyyYae HeobxoaMmo  nocrne  nogadn  KOMaHOHOW  nocrnefoBaTeslbHOCTU
nporpamMmmupoBaHus 6anta BblgepxaTb MNay3y He MeHee MaKCUMarnbHOro BpeMEHU
nporpammupoBaHnss 6anta 200 MKC, Nocne 4Yero OCyLLeCTBUTb MPOBEPKY 3anucu LOaHHbIX
nyTemM YTEHWs 3anporpaMMmMpoOBaHHOrO agpeca. B 3aBMCMMOCTM OT COAEPXKUMOro SYerku
BO3MOXHbI criefyolime gansHenwme JeNCTBUSA:

e COOEepXMMOe  SYEeWKM  COOTBETCTBYET  3anucbiBaeMon  MHGOPMaLMW.
Heobxogumo nepentn K 3anucu cnegylowero agpeca WM 3aKOHYUTb
npoueaypy NporpaMMmpoBaHus;

e fA4YelKa okasarnacb HesanporpammupoBaHHou (cogepxxmmoe paBHo 1111 1111).
Heobxoaumo ocylectBuTb COPOC MUKPOCXEMbl W MOBTOPUTL Onepauuio
nporpaMmmupoBaHus 6anTa;

e gdyenka CcoOepXKUT WHGOPMALMIO HECOOTBETCTBYIOLLYIO  3anncbiBaeMown.
Heobxoanmo ocylectBnTb COPOC MUKPOCXEMBI, 3aTEM NPOU3BECTU Npouenypy
CTMpPaHMSA CeKTopa WU BCEro HaKOMUTENs MUKPOCXEeMbl, TOMbKO MOcfe 3Toro
BO3MOXHO BEPHYTbCS K NPOrpaMMMpOBaHnMio AaHHOro agpeca.

KonnyecTtBO NOBTOPOB onepauuu nporpammMmmpoBaHnsa 6anTta He pernaMmeHTUpPoOBaHO U
onpeaensieTcs NonNb3oBaTenem.

Mocne 3aBeplleHNa BHYTPEHHEro anroputma nporpamMmMMpoOBaHUS, MUKPOCXeEMa
BO3BpALLLAETCS B PEXMM YTEHUSA MacCcMBa AaHHbIX 1 agpec bonblue He 3allenknBaeTcs.

IMobass komaHaa, 3anucaHHas B MUKPOCXEMY B TeYeHME BHYTPEHHEro anroputma
nporpaMMnpoOBaHUs, WUrHopUpyeTca. TONbKO annapaTHbiM  cOpOC cpasy npepbiBaeT
onepaumio nporpammmpoBaHuns. KomaHgHas nocnenoBaTeflbHOCTb NPOrpaMmMuMpOBaHus
GanTa gomkHa ObITb NeperMHMumManmM3MpoBaHa, ecnun mMumkpocxema 6bina cbpoweHa, 4YTobbl
AaHHble ObINM KOPPEKTHO 3anNporpaMMUpPOBaHbI.

[MporpaMmmmnpoBaHne MOXET OCYyLEeCTBNATbCA B nobon nocrneaoBaTenibHOCTM B
nobon cektop no ndomy agpecy. butbl He MOryT GbITb 3anporpaMMupoBaHbl 06paTHO U3
«HYNnsi» B «eauHuuy». lNMonbiTka caenaTtb 3TO MOXET MpeKpaTUTb onepauuio U yCTaHOBUTb
6uT D5 B «eanHuLy» Unn BbITb MPUYMHOM TOFO, YTO anropuTM MNocregoBaTeNbHOro onpoca
AaHHbIX 3aBepwnTbCsa ycnewHo. OQHaKo YTEHNE NOKaXEeT, YTO OaHHble BCE el B «Hyney.
Tonbko onepauunsa CTUpaHNA MOXET KOHBEPTUPOBATL OUTbI N3 «HYNA» B «€ANHULLYY.
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4.14 KomaHgHasa nocrnegoBaTenbHOCTb pexuma «Unlock Bypass»

Pexum «Unlock Bypass» nosBonsieT nporpaMmmupoBatb 6anTbl B  MUKpPOCXEMY
BbicTpee, yem npwm NCNosib30BaHMM CTaHA4apTHbIX nocrnegoBaTesibHOCTEN
nporpammupoBaHusl. Pexum «Unlock Bypass» WMHMUMMPYETCS C MOMOLLBbK ABYX LMKIOB
pa3brokMpoBaHNa M O4HOro uuMkna pasbnokupoBaHus komaHabl «bypassy», 20h. [Mocne
BXO4a B 3TOT PEeXuM, OOCTAaTOYHO KOMaHAHOW MocrneaoBaTenbHOCTM M3 OBYX LMKIOB ANA
nporpaMmmmupoBaHus Garta. lNepBbi LUK 3TON NocnefoBaTeNlbHOCTU COAEPXUT KOMaHOy
pa3bnoknpoBaHusa nporpammmpoBaHus «bypass», AOh. BTopon umkn cogepXut agpec u
nporpamMmmupyemMmble AaHHble. [locnegywolime [OaHHble NPOrpaMMUpYOTCS  NOA06HbBIM
MeTo4OM 3a ABa uukna. JToT meToq obxoguTtcs 6e3 AByx UMKNOB pas3bnoknpoBaHus,
HeobxoQMMbIX B CTaHAapTHOM MocnefoBaTenbHOCTM MNporpaMmmupoBaHns. B pesynbtate
obLee BpemMs nporpaMMmnpoBaHus MeHblue. B Tabnuue 4 npmBefeHbl HEOOX0AMMbIE LUKIbI
AN BXO4a B 3TOT PEXUM.

B pexnme «Unlock Bypass» paspelueHbl TonNbko KomaHabl «unlock bypass program»
(nporpammmpoBaHmne npu pasbriokmpoBaHHOM 06x04HOM pernctpe) n «unlock bypass resety»
(cbpoc npu pas3brnokMpoBaHHOM OOXOAHOM pernctpe), a Takke onepaumsa uYteHusa. [Ans
Bbixoga w13  pexmma  «Unlock  Bypass» HeobxoAMMO  BblgaTb  KOMaHAHyH
nocnegoBaTenbHocTb «Unlock Bypass Resety, coctosiyo n3 aByx UMKMIOB. [1epBbi LMK
OOIKeH cogepxatb gaHHble 90h, BTopon umkn — aaHHble 00h.

Anroputm npouenypbl NporpammMmMpoBaHns nokasaH Ha PucyHok 3.

4.15 KomaHaHas nocnenoBaTesibHOCTb CTUPaHUSA CTPaHULbI

KomaHgHas nocnenoBaTenbHOCTb CTUPAHUSA CTPaHWULbl COCTOUT M3 LLIECTU LMKITOB Ha
lWMHe yCTpPOWCTBa: [ABYX UMKNOB pasbriokMpoBaHUs, KOMaHObl — «sSetup», ABYX
OOMNOMNHUTENbBHBLIX LUWKNOB pas3briokmpoBaHus, agpeca CTUpaeMon CTpaHuubl M KOMaHAb
«page erase», KOTOpas 3anyckaeT BHYTPEHHUA anropuTtM CTUpaHUS. YCTPOWCTBY He
TpebyeTca npeaBapuTenbHOE MporpaMmmupoBaHue nepeqj ctupaHuem. Cucteme He
TpebyeTca AOONOMHUTENBHO KOHTPONMPOBaTb BPEMEHHbIE XapaKTePUCTUKM YCTPOWUCTBA
nocrne 3anycka BHyTPeHHero anroputma ctmpanus. B Tabnuua 5 npuBeaeHsl Heobxoammble
LUMKNbl ANA BXo4a B 3TOT PEXUM.

IMobas komaHpa, 3anucaHHass B YCTPOMCTBO BO BpemMs paboTbl BHYTPEHHEro
anropuTMa CTupaHusl, urHopmpyeTcsa. AnnapaTHbli cOpOC BO BpeMmsi onepauumn CTUpaHus
HemeOneHHO npekpawaeT onepauuio. [locne 3Toro KomaHgHas nocrnefoBaTeNnbHOCTb
CTMpaHMsa CTpaHuubl OOMMKHA ObITb NepenHuunanuanpoBaHa ANs KOPPEKTHOrO CTMpaHus
CTpaHuubl.

Cuctema gormkHa onpeaennTb CTaTyc onepauum CTUpaHusa ¢ NomoLlblo 6ut ctatyca
D7, D6 nnu D2. [Ana nonydyeHuns 6onee nogpobHonm nHdopmaumm ob aTux CTaTyCHbIX Butax
cmoTpu pasgen «CraTtyc onepauuu nporpaMMmmpoBaHmsy. Nlocne 3aBepLleHns BHyTPEHHEro
anroputMa CTUpaHusi, YCTPOMCTBO BO3BPALLAETCH B PEXUM YTEHUS MaccuBa [AaHHbIX, W
agpec 6onblue He 3allenkMBaeTcs.

Anroputm npoueaypbl CTUpaHNA nokasaH Ha PucyHok 3.

4.16 KomaHgHasa nocrnenoBaTeribHOCTb CTUPAHUA MUKPOCXEMb

KomaHgHas nocneqoBaTenbHOCTb CTUPaAHUS MUKPOCXEMbI COCTOUT U3 LLIECTU LIMKIOB
Ha LWWMHEe naMAaTW: [ABYX LUMWKNOB  pas3briokMpoBaHWs, KOMaHAbl — «Setup», ABYX
[AOMNONHUTENbHbLIX LMKNOB pa3brioknpoBaHus 1 koMaHabl «chip erase», koTopasi 3anyckaet
BHYTPEHHWUIA anroputMm cTupaHusi. Mwukpocxeme He TpebyeTcss npenBaputenbHoe
nporpaMMuMpoBaHue nepen ctupaHuem. [OMnONHUTENbHO KOHTPONUPOBAaTb BPEMEHHbIE
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XapaKTEPUCTUKM MUKPOCXEeMbl MOCre 3arnycka BHYTPEHHEero anroputMa CcTUpaHuUsa He
TpebyeTtca. B Tabnuua 5 npnBeaeHbl HeobxoavMMble LMKbl AN BXOAA B 3TOT PEXNUM.

JMobas komaHaa, 3anncaHHasa B NnamsTb MUKPOCXEMbl BO BpeMs paboTbl BHYTPEHHETO
anropuTMa cTupaHus, urHopupyeTcsa. AnnapaTHbli cOpoC BO Bpems onepauuun CTUpaHus
HemeOreHHO npekpawaetr onepauuto. [locne 3TOoro KomaHgHas nocrneaoBaTerbHOCTb
CTUpPaHMS NaMATU MUKPOCXEMbl AOSMKHA OblTb nNepenHuuynanmanpoBaHa LS KOPPEKTHOro
CTUPaHNA MUKPOCXEMBI.

CraTtyc onepaunn CTupaHusa onpegensercs ¢ nomoulbio éut cratyca D7, D6 wnn D2.
Ona nonydyeHnss 6onee nogpobHon uHGopMaumm 06 3TUX CTaTyCHbIX BUTax CMOTpU
nogpasgen 4.18 «Cratyc onepauuuM  nporpammupoBaHus». [locne  3aBeplueHus
BHYTPEHHEro anroputMma CTUpaHuUss MUKpPOCXemMa BO3BpalllaeTCHd B pPeXxuMm YTeHUs Maccusa
AaHHbIX, N agpec bonblUe He 3allernkmBaeTcs.

AnropuTm npoueaypbl CTUpaHNA nokasaH Ha PucyHok 3.

4.17 KomaHgHas nocriegoBaTtesibHOCTb CTUpaHnA CeKtTopa

KomaHgHas nocnegoBaTenbHOCTb CTUPAHUSA CEKTOpa COCTOMT M3 LWECTM LUMKIOB Ha
lUMHEe  YCTpOWCTBA: [ABYX LUMKIOB  pas3bfokMpoBaHWd, KOMaHObl — «sSetup», ABYX
OOMNOSTHUTENbHbBIX LMKIOB pa3brnoknpoBaHuda, agpeca CTUPaAeMoro Cektopa W KoMaHabl
«sector erase». B Tabnuue 4 npnBeaeHbl HEOOXoAMMbIE LMKIbI ANs1 BXOAA B 3TOT PEXUM.

Mukpocxeme He TpebyeTca npeaBapuUTENbHOE MporpamMmMuypoBaHWe  nepea
cTupaHnem. [LOnonHUTENbHO KOHTPONMPOBATb BPEMEHHbIE XapPaKTEPUCTUKN MUKPOCXEMBbI
nocne 3anycka BHYTPEHHEro anroputma CTupaHus He TpebyeTcs.

Mocne 3anucm KomMaHOHOW nNocnefoBaTeNibHOCTU CTUPaHUS CeKkTopa HayuHaeTcs
OTCYET BpemeHn oxugaHua 50 Mkc. B TeyeHne BpeMeHW OXuaaHus AOONOSHUTESNbHblEe
agpeca CeKTOpoB WM KOMaHAbl «sector erase» MoryT 6bITb 3anucaHbl. 3arpyska bydepa
CTUPaeMbIX CEKTOPOB MOXET npoucxoauTb B Nobon nocrnegoBaTenbHOCTU, U KOUYECTBO
CEKTOPOB MOXET ObITb OT OAHOMO 4O BOCbMU.

Bpema mexgy 3TMMnM AOMONHUTENBbHLIMA LUMKNaMMU AOOMKHO ObiTb MeHee 50 MKc,
WHa4ve nocrnegHve agpec M KoMaHga He OyayT MPUHATBLI, U HAYHeTCcs cTupaHue. Moatomy
Heob6xoaumMo, 4ToOblI BCE NpepbiBaHUA npoueccopa Obinn OTKMAOYEHbI B TEYEHUE ITOrO
BPEMEHU, YTO rapaHTUpyeT NpUHATUE BCeX KoMaHg. [NpepbiBaHus MOryT ObiTb paspeLleHbl
rnocne nocnegHen kKoMaHabl «sector erase». Ecnv BpemMsi LONONHUTENbHBbIX KOMaHA «sector
erase» MeHblue, 4em 50 MKC, TO cucteme He TpebyeTca oTcnexunBaTtb CTaTyCHbI 6uT D3.
Jliobble kOMaHObl 3a WCKMOYEHMEM «Sector erase», B TEYEHME BPEMEHU OXMAAHUSA
cbpacbiBalOT  MUKPOCXEMY B pPeXuM 4YTeHUs MaccuBa  JaHHbiX.  Heobxoaumo
nepesanucbiBaTb KOMaHOHY MocrnegoBaTenbHOCTL U Nobble AOMNONHUTENbHLIE agpeca
CEKTOPOB N KOMaHAbI.

[nsa onpegeneHnss OKOHYaHMs BpemMeHu oxugaHms 50 mkc, Heobxogmmo
oTcnexmBatb CcTaTycHbln 6OuT D3. Bpema oxugaHus HauyuHaeTca OT  nocnegHero
NONoOXnUTenbHOro ppoHTa NWE B KOMaHAHOW nocrnegoBaTeribHOCTH.

Ecnn onepauusi cTupaHus cektopa Hayata, TO BCe KOMaHAbl WIHOPUPYHOTCA.
AnnapaTHbIn CcOpPOC BO Bpems onepaumm CTMpaHUs CekTopa HeMeaSleHHO npekpallaeT
onepaumnto. [ocne aToro kKOMaHgHasi NocrneaoBaTeNlbHOCTL CTUPAHUS CeKTopa AOSMKHA BbITb
nepenHuumMannu3vpoBaHa ans KOPPeKTHOro CTMpaHna cekTopa.

lMocne 3aBepLUeHnst BHYTPEHHENO anroputMma CTMpaHnd, MMKpOoCXeMa BO3BpallaeTcs
B PEXMM YTEHMS MaccuBa AaHHbIX U agpec bonblie He 3awenkmBaetcs. Cuctema OOrmKHa
onpeaenuTb ctaTyc onepaumm CTupaHus ¢ nomoulbto 6ut ctatyca D7, D6 wnu D2. Onsa
nonyyeHust 6onee nogpobHonm mMHdopmaumm 06 3TUX CTaTyCHbIX BuTax cmoTpuTe pasgen
«CTtaTyc onepauum nporpamMmmMmpoBaHUS».

Anroputm npoueaypbl CTUpaHNA nokasaH Ha PucyHok 3.
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4.18 CraTyc onepauum nporpaMmmMmupoBaHus

Mukpocxema BblAa€T HECKONbKO BUT Ana onpefeneHus craTyca onepauum 3anucu:
D2, D3, D5, D6 n D7. B Tabnuua 6 v cnegyoowmx nogpasgenax onucbiBaloTcs YHKLNN
atnx 6ut. C nomowpbto 6ut D6 M D7 npeanaratoTca MeToAbl OnpedeneHusa craTtyca
onepaunin NporpaMMUpPOBaHUSA U CTUPaHUS.

Ta6bnuua 6 — BuTbl cTaTyca yctpoucTea

Onepauus D7 D6 D5 D3 D2
Anroputm MHBepcus He
. MNepekntoyaeTcs 0 HeT
CraHgapTHbIRM | MporpaMMmMpoBaHUs D7 nepeknoyaeTcd
PEXIAM Anroputu 0 NepekntoyaeTcs 0 1 MNepekntoyaeTcs
CTUpaHus

4.18.1 OnpawuBaembin out D7

OnpawwvBaembin 61T D7 nokasbiBaeT CTaTyC BbINOSIHEHWUSI BHYTPEHHEro anroputmMa (B
nporpecce unu 3aBepweéH). Onpoc aToro 6GuTa npaBOMEpeH Mocne MoCcneaHero
NONOXUTENBHOIO (PpoHTa Ha NWE B kOMaHOHOM nocneoBaTenibHOCTU NPOrpaMmMmMpoBaHus
NN CTUPaHUS.

Bo Bpems BbINOMHEHMS BHYTPEHHEro anroputMa nporpaMmMupoBaHus, MUKpoOcxema
BbIBOOUT Ha D7 MHBEPCHYIO BENNYMHY MO OTHOLLEHUIO K MporpaMmmupyemMbiM AaHHbIM. [locne
3aBepLleHns BHYTPEHHEro anropytmMa nporpaMmMuMpoBaHuUs MUKPOCXeMa BbIBOAUT Ha 3TOT
BbIBO4 nNporpammupyemble AaHHble. HeobxoguMmo BblgaBaTb NpaBuiibHbIM - agpec
nporpamMMMpoBaHnd, 4YToObl NpounMTaTb WHGOpmMauui O cratycHom 6ute. Ecnu agpec
nporpaMMMpoBaHMs HaxoaMTCA B AuManasoHe 3alMLEHHOro cekTtopa, To OuT craTtyca
BbIBOAUTCS Ha D7 Ha BpeMsa 2 MKC, a 3aTeM MUKPOCXeMa BO3BpALLAETCHA B PEXUM YTEHUS
MaccuBa aHHbIX.

Bo Bpemsi BHYTpEHHero anroputMa CTupaHmsa Ha BbiBoA4 D7 BbIBOAUTCS 3HAYeHWe
«Hyns». Korga BHYTpPEeHHUM anroputMm CTUpaHus 3aBepluéH, Ha D7 BbIBOAUTCA «eanHULa».
OTO  aHanorm4yHo  WMHBEPCHOMY  BbIBOAY  [aHHbIX, OMWCaHHOMY B  anroputme
NporpaMmMupoBaHns  AaHHbIX. PYHKUMA CTUpaHuMs MeHsieT Bce OuTbl B CekTope Ha
«eguHuLy», NO3TOMY nepes 3TUM MUKPOCXeMa BbIBOAUT WMHBEPCHbIE MO OTHOLLUEHUIO K
«eguHUUe» OaHHble, U «HOMbY. YTOoObI NpoYnMTaTh NPaBUIbHYO CTAaTYCHYIO UHOpMaLMIO,
Ha D7 HeobOxoguMmo BblgaBaTb agpec B npefernax noboro cekrtopa, M3 BblOpaHHbIX A1
CTUpaHus.

[Mocne Toro kak 3anncaHa KoOMaHAaHas nocrnegoBaTenbHOCTb CTUPAHNUA U BCe CeKTopa
3awmuieHbl OT CTMpaHusa, 6uTt craTtyca BbiBoauTcs Ha D7 Ha Bpemsi 120 mkc, a 3atem
MUKpPOCXEMa BO3BpaLLaeTCad B PEXUM 4YTEHUSI MaccuBa [AaHHbIX. Ecnn He Bce cekTopa
3almuleHbl, BHYTPEHHUA anropuTM CTUpaeT BCEe He3alUULEHHble CeKTopa U UrHopupyet
BblOpaHHble ONs1 CTUPaHUS 3alMLLEHHbIE.

Ecnu onpepensietca cmeHa Ha D7 ¢ MHBEPCHOro Ha NpaBUibHbIA, 3TO O3HA4YaeT, YTo
AaHHble Ha D7-D0 npaBunbHble, Tak Kak AaHHbIE MOTYT MEHATbCA aCUHXPOHHO, ecnu nOE
YCTaHOBIEH B «HOJIbY.

CocTosiHus Bbixoga D7 B pasnuyHbIX pexunmax npueegeHol B Tabnuua 6. brnok cxema
anropuTMa onpoca ctaTtycHoro 6uta npuBeaeHa Ha pucyHke Hmxke (PUCyHOK 4).
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Havano

v

» Adpec=VA
Ytenme D7-DO

Het

A,qpeé =VA
Ytenme D7-DO

a
D7=Data a
Het y
Owwunbka MpoiigeH

PucyHok 4 — Anroputm onpoca ctaTycHoro 6ura

4.18.2 Mepekntoyarowmmca 6ut 1 Ha D6

Mepekntovatowmmnmca 6mt 1 nokasbiBaeT CTaTyC BHYTPEHHEro anroputma CTUpaHus
nunu 3anucu. IToT BUT MoxeT ObITb NpoynTaH no nbomMy agpecy U nNpaBoOMEPEH nocne
nocnegHero nepegHero poHTa curHana NWE B koMaHAHOM MOcnenoBaTensHOCTU (nepen
onepaumen NporpaMmMMpoOBaHUs NN CTUPAaHUS) U BO BpeMS nay3bl OXXUAAHUA NPU CTUPaHUK
ceKkTopa.

Bo BpeMsi BHYTpPEHHEro anropytma nporpaMMuUpoOBaHuUs UMW CTUPaHUS, LMK YTEeHUS
no nwbomy agpecy M3MeHAeT 3HadeHue ctaTtycHoro 6uta D6 Ha wmHBepcHoe. MOXHO
ncnonb3osatb ntobon n3a curdanos NCE unm nOE anga ynpaBneHus umknamu ytenus. o
3aBepLUeHUIo onepaunn nepekroyeHns Ha D6 ocTaHaBnNuBalOTCA.

Ecnun 3anncaHa komaHgHasa nocnegoBaTenbHOCTb CTUPaHUS M BCe BblOpaHHbIe As
CTUpaHUa cekTopa 3awuweHbl, D6 nepeknovaetca 120 Mkc, a 3ateM MUKpocxema
nepexoamT B PEeXUM YTEHUS mMaccuBa AdaHHbIX. Ecnn He Bce BbiOpaHHble N9 CTUpaHUSA
CeKTopa 3allUuLLEHbl, BHYTPEHHUA anropuTM CTUpPaHUSA CTUpaeT He3alULWEHHbIE CeKTopa, a
3alMLULEHHbIE UTHOPUPYET.

Ecnn mukpocxema ctmpaeT cekTop (BbIMNOSHAETCH BHYTPEHHUA anroputm CTUpaHus),
D6 nepekntovaeTcs. B kayecTBe anbTepHATUBBI MOXHO UCMNONb30BaTb 6UT D7.

Ecnn apgpec nporpaMmmupyemMon SYeMkM HaxoauTCs B AuManasoHe 3alUMLLEHHOTO
cektopa, D6 nepeknioyaetcd B TedeHMe 2 MKC nocfne  3anucum  KoOMaHgHowm
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nocnefoBaTeNbHOCTU NPOrpaMMMPOBaHUSA, @ 3aTeM YCTPOWCTBO BO3BpALLAETCA B PEXUM
YTEHMSA MaccuBa AaHHbIX.

B Tabnuua 6 nokasaHbl cOCTOSAHMS Bbixoga D6 B pasnuuHbix pexumax. Hwuxe
npuBegeHa 6nok cxema anroputMa onpoca nepekntovatowerocst 6uta (PucyHok 5).

Havano

!

Ytenne D7-DO

Y
YrteHume D7-DO

MpoucxoanTt HeT
nepeknoYeHns

6uta

YTteHune gBaxabl
D7-DO

'

MpoucxoanTt Het

nepekntoyeHns
6uTa

¢ Aa v

Onepauus ctupaHus/ Onepauusi ctTupaHus/

nporpamMmmM1poBaHnsi He nporpaMmmMmMpoBaHns
3aBeplueHa 3anuck 3aBeplueHa

koMaHabl cbpoca

PucyHok 5 — Anroputm onpoca nepeknio4varLeroca oura

4.18.3 TMepekntovarowmmca 6mTt 2 Ha D2

Mepekntovatowmmnca 6T 2 mncnonb3dyeTcs Ans OonpedeneHusi, CTMpaeTcsa CeKTop
(BbINOMNHSETCSA BHYTPEHHUI anrOpuUTM CTUPaHWUA) UM HeT. ATOT OMT npaBoOMEpPEeH TONbKO
nocne nocnegHero  MNONOXWUTeNbHOro gpoHTa curHana nWE B KOMaHOHOM
nocnegosaTenbHoCcTN. but D2 nepeknioyaeTcd, korga 4yvTaloT No agpecam CeKTOpoB
BblOpaHHbIX Ans cTupaHmnsa. MoxxHo ncnonb3oBaTb curHanel NOE nnu nCE ansa ynpaenexus
unmknamm dtenms. Ha PucyHok 5 npuBepeHa 6nok-cxema anroputmMa onpoca
nepekntovatoLerocst buta.

4.18.4 YteHme nepekntovarowmxcs 6ut D6/D2

Mpn YTeHUn nepeknoyaLWmxcs buT cratyca, Heobxoanmo npountatb D7 gBaxapl,
yTobbl ONpenenuTb, nameHseTca 6ut crtatyca unm HeT. OBbIYHO MOCNEe NEPBOr0 YTEHWUS

© AO «lMKK MunaHdp» 18


https://findsys.ru/

Cneyudurayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

COXpaHseTCHa 3HayYeHue nepeknovatroweroca 6uta. Nocne BTOPOro 4YteHMs cpaBHUBAETCS
HOBOE 3HayeHue CcTaTycHoro 6uta C nepBbiM NPOYUTaHHbLIM. Ecnn cTaTycHbll OUT He
MEHSIeTCH, TO onepauusi NPorpaMMMpoOBaHNA UMK CTUpaHUSA 3aBeplleHa. B cnegyrowem
LUMKINe YTeHUA MOXHO npoydunTtaTb gaHHble ¢ D7— DO.

OpHako, ecnu nocre ABYX LWMKMNOB YTEHUS, onpeaensieTcsl, Yto CTaTyCHbin OuT
N3MeHsieTcs, HeobxoanmMo npounTaTb 3HayveHume Guta D5. Ecnu aTOT OMT ycTaHOBMEH B
«eguHULY», HeobxoaMmo eLé pa3 onpenenqTb NepekrnyaeTcs CTaTyCHbI OUT unu HeT,
TakK Kak NepekriioyeHns Mornun saesepumnTbes. Ecnn 6ut ctatyca 6onblue He nepeknioyaeTcs,
onepauus  CTUpaHWs  MAM  MPOrpaMMMpoOBaHMs  yCMewHo  3aBepweHa. Ecnu
nepeknyarLwminca Ot BCE eLLé N3MEHSETCS, TO onepaumst He Obina ycnewHo 3aBepLleHa,
N HeobxoaMmo 3anucaTb KOMaHdy cbpoca Onsi Bo3BpaTa MUKPOCXEMbl B PEXMM YTEHMS
MaccuBa AaHHbIX.

Mo nopgobHoMy anroputmy HeobGXoAMMO MpoAOSPKaTb OMPOC M OTCReXuBaHue
nepekntovarweroca 6uta, ecnn D2 nnu D6 nepekntoyatotca u D5 He ycTaHoBneH B
«eauHuuy». B kadecTBe anbTepHaTMBbI, MOXHO BbINOMHATL Apyrne CBOM 3agaudn, a no ux
3aBepLUEHMIO onpeaenuTb cTaTyc onepauun.

4.18.5 bwuT npeBbiWeHNA BpeMeHu onepauuu D5

But D5 nossonseTt onpenenqTb, Npesbicuna v onepaunsa NporpammMmpoBaHUs Unu
CTUpaHUA OTBEAEHHbIN ANA He€ WHTepBan BpemeHu. Npu npesbiLEeHUN OTBEAEHHOro Ha
onepaumto BpemeHn 6ut D5 ycTtaHaBnmMBaeTcs B «eduvHULY». OTa owmbodHas cutyaums
nokasblBaeT, 4YTO ornepauma nporpaMMUpoOBaHUA WU CTUpaHus He Oblna 3aBeplleHa
yCreLHo.

Takasa owunbka MOXeT BO3HWKHYTb, €Cnu MonbiTaTbCs 3anporpaMmmupoBaTb
«eQUHUUBI» B AYenKy, rae paHee OGbinn 3anporpamMmupoBaHbl «HYNU». TONbKO onepauus
CTUPAHUA MOXET M3MEHUTb COOEPXKUMOE SYENKN U3 «HyNna» B «eauHuuy». [pun Takmx
YCNOBUSAX MMUKPOCXEMa OCTaHaBfMBaeT onepaumio W, Koraa BpemMsi ornepauuun npeBbiCUT
Aonyctumoe, yctaHaBnusaeTcs 6ut DS B «eguHuLy».

B Takom cutyaumm Heobxogammo BblgaTb KomaHgy cbpoca, 4ToObl nepeBecTn
MUKPOCXEMY B PEXUM YTEHUS MaccvBa AaHHbIX.

4.18.6 Taummep nay3bl npu cTMpaHum cektopa D3

Mocne 3anucm KOMaHOHOWM MNOCMefoBaTeNIbHOCTU  CTUPAHUS  CekTopa MOXHO
npountatb 6ut D3, 4TOOBLI ONpeaennTb, HaYanacb onepaumsa CTMpaHust UNu HeT. OTOT ouT
HEe MPMMEHUM nNpU CTUPaAHUM BCeW nNamMsaTM MUKpocxembl. Ecnn  BbiGupatoTcs
OOMNOMNHUTENbHbIE CEKTOpa ANA CTUpaHus, BpeMs OXMOaHWSA MOBTOPSETCA Nocne Kaxaown
OOMNOSTHUTENBHOW KOMaHAbl CTUpaHUs cektopa. Korga Bpemsa oxuaaHusa 3aseplieHo, 6ut D3
NnepekniyaeTcss u3 «Hyna» B «eauvHuudy». Ecnv Bpemss mMexay AOnoSIHUTENbHbIMU
KOMaHgamMu CTupaHusi cektopa He 6onee 50 MKC, MOXHO He OTChnexuBaTb COCTOSIHME
6uta D3.

Mocne 3anuMcu KOMaHOHOM MOCMeAoBaTENbHOCTM CTUPAHUS cekTopa Heobxoaumo
npoynTaTb COCTOSIHME CTaTyCHbIX O6uT D7 wnu D6, 4TOoObI OonpeaennTb NpUHANa N
MUKpOCXeMa KoMaHfay, a 3atem cuymtatb D3. Ecnu D3 B «eanHULE», TO BHYTPEHHUN LUK
nporpamMmupoBaHus Hadancsd. Bce pOpyrme komaHAbl, WrHOPUPYKOTCH, MNOKa onepauus
CTMpaHuss He 3aBepwuntcs. Ecnn D3 B «Hyne», TO MWUKpPOCXeMa MOXeT MPUHMMATb
OOMNONHUTENbHbIE KOMaHAbl CTUpaHUs cektopa. YTobbl ObiTb yBEpEHHbIM, YTO KOMaHaa
NpuHATa, HEOBXoaMMO MPOBEPATL cocTosiHMe D3, nepen Kaxaow criegyrowen KoMaHOHOW
nocriegoBaTernibHOCTbIO  CTUpaHusa cektopa. Ecnu npu noBTopHOW npoBepke D3 B
«eguHuue», nocrnegHas KomaHaHasd nocrneaoBaTesibHOCTb MOXeT ObiTb He npuHATa. B
Tabnuue 5 nokasaHbl COCTOAHNA BbixoAa D3 B pasnuyHbIX pexnmax.
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4.19 Pexum nocnepoBatenbHoro nHtepcgenca FLASH

CTpyKTypHasi cxema nocrneaoBaTeNbHOrO KaHana npuBedeHa Ha PUCYHKE HUkKe
(PvcyHok 6).

yd
YnpasneHue

BbIXOOOM
MpeobpasoBaTternb [MpeobpasoBaTtenb

DI nocnegosarerb- MO,D.yJ'Ib napannenbHoro

HOrO KOAa B _ namsaTm koAa B nocrnepo-

napannenbHbIi BaTemNbHbIN

TCK 2 !
STROBE
MRST

[na Bxoga B nocnegoBaTernbHbIn pexum pabotel STROBE = 1 gormkeH ObiTb
3admkcmnpoBaH no nepegHemMy gpoHTy TCK. [1ns BbixoAa U3 nocnefoBaTenbHOro pexuma
HeobxoauMo nNpounseecTn cbpoc ¢ nomoLubto curHana MRST =0

PucyHok 6 — CTpyKkTypHasi cxema nocriefoBaTefnbHOro kaHana

Uepe3 nocnegoBaTeribHbIN  MHTEP(ENC BO3MOXHO BbIMOSIHEHUE  CrieayrLmxX
onepauun: CTMpaHus, 3annucu u YTeHWs namatu, cTupaHms 6wt 3awmtbl. Onepauumm
CTUpaHUSA NaMATM U CTUpaHua OuUT 3awmuTbl MOryT ObITb BbINOSIHEHBI OQHOBPEMEHHO Haf
BceM Grnokom obbemom 2 Mout. Onepaumm 3annucm U YTEHUs NaMATM MOTYT BbINOMHATLCSA
HenocpeacTBEHHO C KaXKAOW BOCbMW paspsigHoOM unm 16-Tu paspsgHOM SYEenKon namsTu
(paspsagHocTb NamaTh BblbnpaeTca B komaHae). Mpu cTupaHum s4ernkn NnamaTtv NPUHUMaKT
3HayeHue paBHoe eguHuue. lNpu BbLINOMHEHMM Onepauuu 3anmcu NPOU3BOAUTCSA 3anucb
Hyrnen.

Ana vwHUUMKUPOBaAHUSA CTUPaHUA unM 3anucu HeobxoouMMo nepedaTtb KOMaHAHbIe
nocnegosaTtenbHoctTn  (cM. nogpasgen 4.20 «KomaHgHble  nocrnegoBaTesfibHOCTUY),
COCTOSLLME U3 HECKOSTbKUX LINKIIOB.
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4.20 KomaHaHble nocneaoBaTenbHOCTHU

KomaHgHble nocnenoBaTenibHOCTM CTUPaHUSA — 3anucu npuBeaeHbl B Tabnuue Huxe
(Tabnuua 7).

Ta6bnuua 7 — KomaHgHble nocnegoBaTeNibHOCTU

- Unknbl Ha WKHe
KomaHgHble| 2 — . . .
nocneposa- g MNepBbIn Bropon Tpetun |YerBéptbin| [ATbIN LecTon
TeNbHOCTN | X | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Dat
Program 4 | 555 | AA | AAA| 55 | 555 | AD PA | PD
Main block
Erase 6 | 555 | AA | AAA | 55 | 555 | 80 | 555 | AA | AAA| 55 | 555 | 10

NVRDlock | 6 | 555 | AA | AAA | 55 | 555 | 80 | 555 | AA | AAA| 55 | 000 | 50
[lpumeyaHue — PD — faHHble, Nnporpammupyemble B S4erky namstn PA.

Tabnuua MCTUHHOCTUM NoCneaoBaTENLHOIO pexuma npuseaeHa Hwxke (Tabnuua 8).

Ta6bnuua 8 — Tabnuua NCTUHHOCTM NOCNeAOBaTENIbHOrO pexuma

CrapTtoBbin cumeon [1:0] Pexnm paboTbl
00 lMonHbIN LKKN
01 KomaHaHbIN LMKn
10 Linkn yteHums
11 [NoBTOp UMKNAa

4.20.1 PeXwum nosiHoro uukna

BpeMeHHas anarpamma pexuma nosrHoro Luukna npuesegeHa Hmke (PUCYHOK 7).

TCK

o e fo o T T T [ [ ] b---{ [ [ [ b= [T

-+— KomaHoa —wie— Agopec —pa— JaHHble —wp—

STROBE 5

PucyHok 7 — Pexxum nonHoro yukna

Pexvm nonHoro uukna MoXeT ObiTb TOSbKO YETBEPTLIM MPU MpPOrpamMmMmpoBaHUm
OaHHbIX UNK LWEeCTbIM NpU CTUPaHNUN NaMATU.

[aHHbIn  pexum  nHuynanmanpyetca  ctaptoBeiM  cumBoriom 00, panee
nocrniegoBaTeribHO NepefarnTca agpec 3anncbiBaeMon S4enku naMmsaT unum agpec CtupaHus
N 3anucbiBaemMble AaHHble WKW COOTBETCTBYHOWMN Kog ctupaHusa (10h wmnu 50h). Mocne
aToro BbiBoA4 TDI nepekniwovaeTcd Ha BbIXOO4 U Ha HEro BbIBOOUTCHA COCTOSAHME curHana
BUSY (3aHaTocTn). B cnyvyae nHMLMMpoBaHNA BHYTPEHHErO anroputma nporpaMmmMmnpoBaHng
WX CTUPAHUS 3TOT CUrHam nepeksovaeTcss B «HOMb» 4vepe3 3 mmnynbca TCK, a no
3aBepLUEeHUNIO onepaumm nepeknyaeTcs B «egmHuuy». [1ns rapaHTMpPOBaHHOIO CYUTbIBaHUS
curdHana BUSY Heobxoaumo npon3BoauTb HE MeHee YeThbIPEX nocneaoBaTenbHbIX BbIOOPOK
c obbegmHeHneM pesynbTaTa no «M».
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KomaHgbl (CTpykTypa komMaHg npuBegeHa Ha Owwubka! UCTOYHMK CCbINKM He
HanAaeH.), agpec 1 AaHHble nepejarTca MnagwmMmmn paspsagamu snepén. B cnyvyae Bocbmu
pas3pagHbIX JaHHbIX agpec nepepaétca 17-Tv paspsgHbid, B cnyyvae 16-Tm paspagHbixX
OaHHbIX agpec nepepaéeTca 16-T1 pa3psgHbin. [JaHHble Takke nepefatnTcsd COOTBETCTBEHHO
BocbMW unu 16-Tn paspsgHble. Cnegyet Takke yyuTbiBaTb OAHY OCOGEHHOCTb npwu
CTUpaHuKn: ecnn Heobxoammo 3anucaTb no agpecy 555h kog ctupanus 10h, HO B 8-mun
paspagHoOM pexume agpec 17-Tv paspagHbIi U ero HYXXHO COBWHYTb BIIEBO Ha paspsd, Tak
Kak Mragwuvn paspsg B AaHHOM crydae He mucnosnb3yeTcs. T.e. 3anucbiBaTb NO agpecy
AAAh koa ctupanuns 10h. B cnyyae 3anucu 16-Tv paspsagHbIX OaHHbIX: Mnagwumn 6ant
B6epeTtca ua Tabnuupbl (Tabnuua 9), a ctapwnin 6anT UMeeT HYNIEBOE 3HAYEHME.

MSB LSB
Num3 | Num2 | Numl | NumO | CEB | NVRB | OEB | WEB | TMEN | BYTEB | VREAD

PucyHok 8 — CTpyKkTypa KomaHAbI Ansi NaMATU

Num[3:0] = b’0000 — b’1111 — BLIGOP NO6Oro nogbnoka 1-16 EmkocTbo 1 MOuT.

CEB -  curHan paspelleHuns BoibpaHHoro ¢ nomoubio Num3-Num1 6noka cdonaw-
namsaTu;

NVRB — curHan paspelueHns 6ut KoHpurypaumm BeldpaHHoOro ¢ nomotybo Numa3-
Numl (NumO He BnuseT) 6noka draLww-namaTu;

OEB - CUrHan paspeLueHuns BbiBoga ansa Bcex 6510koB onawl-namaTy;

WEB —  curHan paspelueHusi 3anmcu (Mnu ctmpannsa namaty u 6ut sawmTsl) Ans
BCeX 6roKoB (hnaw-namaTu;

TMEN — pormxeH ObITb B Hyne;

BYTEB — BbIGupaeT paspsagHocTb namatn 1 — 16 paspsigos, 0 — 8 pa3psaaos;

VREAD — pornxeH 6bITb B Hyne.

AKTMBHbIV ypoBeHb curHanos CEBx, NVRBx, OEB, WEB — «norm4eckuin Hosb».

MamaTtb cocTouT M3 8 6r1okoB (COCTOAT U3 ABYX Noabnokos) no 2 Mout. Kaxabin 6nok
BblbupaeTcsa kombuHaumen 6utoB Num3-Numl kak onucaHo Bbiwe. Kaxabin nogbrnok B
cocTtaBe bnoka BbibnpaeTcs ¢ nomoubio 6uta Numo.
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4.20.2 PeXum KomaHAHOro uMKna
BpemeHHasa guarpamma pexunma KoMaHgHOro umkna npusegeHa Hmxke (PucyHok 9).

TCK T U L L L L
TDI =40t | | ] F1 | | | Fem —

"+— KomaHgoa —w4— Appec —» 44— [laHHble —>

STROBE 7

PucyHok 9 — Pexxum koMmaHaHOro Lukna

[JaHHbIn  UMKN  MOXEeT OblTb TONbLKO NepBbiM, BTOPbIM, TPeTbUM nNpu
NporpaMMnpOBaHUM AaHHbIX U NOObIM NPY CTUPaHUU OAHHbIX.

[aHHbIN pexuMm nHUuunpyeTcs ctaptoBbiM cumBoriom 01, Takke Kak U B MOSTHOM
Uukne, 3aTtem cnefyet KomaHga, agpec M AaHHble. OTnuyme COCTOUT B TOM, YTO B 3TOM
pexmnme agpec dukcupoBaH M Bcerga 12-tm paspsgHbin. [JaHHble Takke UKCUpOBaHbl U
BCerga BOCbMW paspsigHble. [Ona BbINOMHEHWA OaHHOrO LMKNAa, Mocre ero nepegayu
HeobxoauMo NogaTb He MeHee TPEX A0NOSHUTENbHbIX nMnynscos TCK.

4.20.3 Pexwum uukna 4yteHus

BpeMeHHas anarpamma pexunma Lukna YteHns npueeaeHa Huke (PucyHok 10).

TCK |
DI ——=1lol LTV -1 TT 1 F-- |
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PucyHok 10 — Pexum uukna yteHus

Pexum mnHuummpyetcsa ctaptoBbiM cumBosiom 10, ganee nocrnegoBaTesnibHO 4Yepes
BbiBO4 TDI nepepatotca KomaHga n agpec, 3atem BbiBog TDI nepekntoyaeTca Ha BbIXoq U
BbIBOOMTCSA COAEPXMMOE CcurHana saHsaTocTu BUSY, KoTopbI cUrHanmsupyeT Hanuyue
HEOKOHYEHHOM onepauun nporpaMmmMmpoBaHust Unu ctupanmda. Ecnn BUSY B «eguHuuey,
Janee wMnagwuvmn  paspsigamm  Bnepén  BblABUralOTCA  [aHHble  COOTBETCTBYHOLLEN
paspsgHocTu. Agpec 17-Tn pas3psagHbii NS BOCbMWU pas3psigHOro pexmnma gaHHbiX U 16-Tu
pas3pagHbIv Ana 16-T1 paspsagHOro pexuma gaHHbIX.

4.20.4 ToBTOp UMKNA YTEeHUA

BpemeHHas guarpamma noBTopa LKA YTeHnst npuseaeHa Huxke (PucyHok 11).
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PucyHok 11 — lNoBTOp UUKIa YTeHus

Ecnn npegbioyLlumin pexmm — LUK YTEeHUA, U TEKYLUIN CTapToBbLIN cumBon 11, To npoucxoant
MOBTOP UMKNa uYTeHud. [aHHble No agpecy, paBHOMY npeabligyllemy agpecy nnic eaumHuua,
BbIBOOATCA Ha Bbixod TDI nocnegoBatenbHO Mnaglwivmmn paspsigamu Bnepéa. locne aToro agpec
aBTOMaTMYECKU WHKPEMEHTUPYETCS W MPOMCXOOAUT OXMAAHME Credylowero BbICOKOro YpPOBHS
curHana STROBE. Ecnn cnegywowunn ctaptoBbln cumBon 11, TO NpoOUCXOAUT MOBTOP YTEHMUS, a
3aTeM MHKpPEeMEHT agpeca 1 Tak ganee. PaspsaHoOCTb AaHHbIX COOTBETCTBYET Pa3psaHOCTU AaHHbIX
npegbigyLLero umMkna YteHus.

4.20.5 TloBTOp UUKNaA 3anucu

BpemeHHas guarpamma noBTopa LMKna 3anvicu npuseaeHa Huke (PUcyHok 12).

TCK
TDI ———=q1]|1 - === e R
: — BxoaHble AaHHble 1 —M 4— BxogHble gaHHble 2 —
STROBE 5
RDYBSYh

PucyHok 12 — NMoBTOp umkna sanucum

Ecnun npeablaywinn pexnm paboTbl — peXXnuM MOSHOMo LMKAa, U TeKyLwMi CTapTOBLIN
cumBon 11, TO nMpoucxoauT MNOBTOP UMKNA  3anucyu  OaHHbIX,  3anucbiBaeMbiX
nocrnegosaTenbHo no nvHumM TDI, no agpecy, paBHOMY npeablaywiemMy Mnc eguvHuua.
3aTtem nponcxoanT BbIBOA Ha Bbixod TDI coctoaHuna curHana 3aHatoctn BUSY (aHanornyHo
pexuMmy  nofnHoro uukna). [locrne  OKOHYaHMsa  3anucn  agpec  aBTOMaTUMYEeCKU
NHKPEMEHTMPYETCA MU OXnaaeTca crefyowmnn BoelCokMM ypoBeHb curHana STROBE. Ecnu
cnegywowmnn ctapTtoBbin cumBon 11, TO npoucxoguTt MOBTOP 3anucu, a 3aTeM WHKPEMEHT
agpeca M Tak panee. PaspsgHOCTb [JaHHbIX COOTBETCTBYET paspAgHOCTU  OaHHbIX
npegblayLero nosiHoOro uukna.

4.21 MNMocnepoBaTenbHbIN UHTEepdenc SPI

Mooynb namaTn MOXET ynpaBfsATbCA XOCT-KOHTPOSINIEPOM, KOTOPbIN  BblaaéT
NHCTPYKUUKN 0Bbl4HO B pexxume SPI macTtep. SPI mactep coeguHsieTca ¢ Mmogynem namatu ¢
nomMmoLlbto WuHbl SPI cocTtosiwen na vetbipéx nuHun: nCE, SCK, Sl, SO. [Ona Bbibopa
nocrniegoBaTeribHOro MHTepdenca B KavyeCTBe OCHOBHOro ucnonb3yeTtcs nuHua SEL_SPI
(aKTMBHbIN YPOBEHb Norndeckas egmHuLa).
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SPI npotokon umeet 4eTbipe pexumma pabotbl (0, 1, 2 unm 3), pasnuuune mexay
KOTOpPbIMW 3aKkn4aeTcd B nonspHocTM U ¢ase curHana SCK. Mogyne namaTtu
noaaepXxuBaeTt ABa Hambonee 4Yacto npumeHsieMbix pexuma 0 n 3. BpemeHHasa anarpamma
pexxumoB SPI 0 n 3 npmuBeaeHa Ha pucyHke Hmxe (PucyHok 13). Pasnuune mexgy Humu
3aKkryaeTca B HeakKTMBHOM cocTosHuM nunHum SCK  (korga mactep SPI B pexume
OTCYTCTBUS nepefayn aHHbIX). B obonx aTnx pexumax gaHHble Bcerda 3axBaTbiBaloTCs C
WKHbI No nepegHeMy poHTYy SCK 1 Bcerga BbICTaBNAKTCH Ha LUMHY NO 3agHEMY (PPOHTY
SCK.

nCE \ /
! [\ \.
si ) 4 G G G G € :
/ /
i 5

s0 2 G G G G G b

PucyHok 13 — BpemeHHaa anarpamma pexumoB SPI 0 un 3

4.22 KomaHabl U agpecauus

[onycTuMble MHCTPYKUMM UK onepauumn Bceraa OOSMPKHbl HAYMHATbCS YCTAaHOBKOMW B
akTuBHoe coctosdHne nuHum NCE. lNMocne Toro kak nCE yCTaHOBIEH, XOCT-KOHTposinep
OOJDKEH BbICTaBUTb Ha WKNHY SPI goctoBepHbIn 8-My paspsagHbii Ko onepauun. 3atem B
3aBMCUMOCTM OT TUNa onepaunmn, BbICTaBNAKTCS agpec U (UnNn) AaHHble, TaKTUpyeMble XOCT-
KOHTponnepom. Bce kogbl onepauui, agpeca v AaHHble NepeaarTCsd Ha LUMHY CTapLivMn
paspsagammn Brnepén (MSB). Onepauus 3akaHumBaeTcss nepesBogoM nuvHum nCE B
HeaKTMBHOE COCTOSIHUE.

Kogbl onepauun, He nogaepXusaemMble MoAyneM namMsiTv, WUrHOPUPYKTCS, W
onepauus He ctapTtyeT. Mukpocxema Takke UrHopupyeT OaHHble Ha Bxode Sl Jo Tex nop,
noka He cTapTyeT cnegywuwasa onepaums (NCE nuHua pgomkHa 6bITb ycTaHOBNEHa B
HeakTMBHOE COCTOsIHME, a 3aTeM nepeBedeHa B aKkTUBHOE CoCTosiHne). Ecnu nuHua nCE
nepeBoauTCHA B HEAKTMBHOE COCTOSHME, NMpexae YeM 3aKOHYMTCS nepefada koga onepauum
N agpecHon WHdopmauuu, onepauusi He HavyHETCA WM MOAyfb MamATM BEPHETCH B
HeaKTUBHOE COCTOSAHME A5 OXUOaHUs crieayrowen onepauun.

[na nepepayn agpeca, cocrosiwero us agpecHoix 6ut A20-A0, Heobxoanmo nocnatb
Tpu 6anTa nHgopmaumm no wnHe SPI. AgpecHble 6uTbl A23-A21, nepegaBaemble NO LUNHE
BCerga UrHopupyroTcs, Tak Kak MakCuMarnbHO agpecyeMbll uana3oH agpecoB YCTPOUCTBa
namstyn 000000h-1FFFFFh.

lMepeyeHb nopaepxvmBaeMbix kKoMaHA npueeféH Hwxke (Tabnuua 9). OnucaHwe
KOMaH4 NpuBeAEHO B NOCMeayLwwmnx pasgenax.
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Ta6bnuua 9 — NepeyeHb NnogaepKMBaeMbIX KOMaHA

KomaHna Kog KoMaHAb! YacToTa, Baunt Baunt Baut
Mluy agpeca | (PUKTUBHbIX | AaHHbIX
Read Array 03h 0000 0011 go 15 3 0 1
0Bh 0000 1011 no 30 3 1 1
Sector Erase D8h 1101 1000 0o 50 3 0 0
Chip Erase 60h 0110 0000 no 50 0 0 0
Byte Program 02h 0000 0010 no 50 3 0 1
Write Enable 06h 0000 0110 Jo 50 0 0 0
Write Disable 04h 0000 0100 Jo 50 0 0 0
Protect Sector 36h 0011 0110 no 50 3 0 0
Unprotect Sector 39h 0011 1001 go 50 3 0 0
Read Sector | 3Ch 0011 1100 Jo 30 3 0 1
Protection Register
Read Status Register | 05h 0000 0101 no 30 0 0 1
Write Status Register | 01h 0000 0001 0o 50 0 0 1
Reset FOh 1111 0000 no 50 0 0 1
Read ID yctponictea 1 | 9Fh 1001 1111 no 30 0 0 2
npounsBoaAnTens

4.23 Onepauusi YTeHMA MaccuBa AaHHbIX

KomaHgoa Read Array MOXeT MNPUMEHSITbCSA MPU YTEHUM HEenpepbiBHOMo MnoToka
OaHHbIX U3 Moayns namsTtu, obecneuvmBasi TakTupoBaHue Ha nuvHum SCK, ycTaHoBMB
CTapToBbl agpec oauH pa3. Moaynb namaTn COAepXUT BHYTPEHHUM CYETYMK agpeca,
KOTOpPbIN aBTOMaTUYECKN WHKPEMEHTUPYETCHA Ha KaXOOM Nepuode TaKTOBbIX MMMYNbCOB.
[Ba koga onepauuun (0Bh n 03h) moryT 6bITb McCnonb3oBaHbl ANd KomaHabl Read Array.
MpumMeHeHne Kaxgoro u3 KoAoB 3aBMCUT OT MaKCMMarbHOW 4YacTOTbl TAaKTOBbIX CUrHarosB,
KOoTOopas MCNosib3yeTca And YTeHUs [OaHHbIX U3 mMmukpocxembl. Kog onepauumn 03h
ncnonb3yeTcs Ans HaMMeHbLuen YacTtoTbl o 15 My, kog onepauum 0Bh ncnonb3yetca ons
MakcmmanbHon YyactoTtbl go 30 MIu,.

[na BbINONHEHMs onepauumn 4YTteHus, nuHus nCE pomkHa ObiTb yCTaHOBMNEHa B
aKTMBHOE COCTOSIHWE, U COOTBETCTBYHOLLMI KOL onepauun nepegaH B Mukpocxemy. locne
nepefayn koga onepaumm OomkHbl ObiTb NepedaHbl Tpu 6anTa agpeca, onpepenstolmne
CTapToBbI agpec nepsoro 6amTa ANs YTeHUs BHYTPU MaccmBa [faHHbiX. Cnegom 3a
agpecHbiMn GanTamm MOXET nepefaBaTbCs (PUKTUBHBLIM GAanT B 3aBMCMMOCTM OT Koda
onepaunn, ucrnonb3dyemon B komaHge Read Array. Ecnu ucnonesyetca kog onepauum 0Bh,
nepenaércsa ogmMH OUKTUBHLIN BanT.

Mocne nepepayn Bcenm  HeobGXooMMOM  KOMaHOHOM  MocrenoBaTeNibHOCTU
NPOM3BOOUTBLCA CUUTbIBAHME [daHHbIX Ha nvHuKM SO. [laHHble Bcerga BbICTaBMSTCS
cTapwummn paspsgamu Bnepén (MSB). Ecnun cuntan nocnegHum 6ant (agpec 1FFFFFh)
MaccuBa namsaTh, MUKpOCXeMa NpoaoSnKaeT yTeHue ¢ Hadana maccusa (agpec 000000h).
3agepKek npyu 3ToM He NPOUCXOauT.

Mpn yctaHoBke nuHMM nNCE B HeakTMBHOE COCTOSIHME onepauus 4YTeHus
npekpawaeTcda, n nuHua SO nepexoguT B BbiCOKOMMMNeAaHCHoe cocTtosiHne. Onepauus
4YTeHnst MoXeT BbITb NpepBaHa B NOOON MOMEHT.

BpemeHHble gmMarpammbl onepaumin yYteHust ¢ kogom OBh n kogom 03h npuBeaeHsbl
Hwxe (PucyHok 14, PucyHok 15).

He obsi3aTenbHO ynTaTh NOSMHbIN 6AaNT JaHHbIX.
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/ Kop onepauun Butbl agpeca A23-A0 TloGoe 3HaueHne
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PucyHok 14 — Onepauums 4yteHMa ¢ kogom 0Bh
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PucyHok 15 — Onepauus 4teHmsa ¢ kogom 03h

4.24 Onepauusa nporpaMmmMmpoBaHuA 6anTa

KomaHga Byte Program nossonseT 3anporpaMmmupoBaTb OAWH 0anT [OaHHbIX B
npeaBapuUTenbHO CTEPTYIO A4Yenky moayns namatu. [lpy cTupaHum s4ermkn namstu Bce
BOCEMb OUT yCTaHaBMMBAKOTCHA B COCTOSHWE flornyeckon eguHuubl (3HadveHue FFh). MNepeg
BbIMOSIHEHNMEM KOMaHAbl Byte Program Heobxogmmo BbinonHMTbL kKomMaHngy Write Enable,
4YTOObI YycTaHOBUTL BUT WEL pernctpa ctatyca B JIOrM4ecKyto eanHuLy.

[nsa BbiNnonHeHMs kOMaHabl Byte Program Heobxoammo nepegatb B MOAY b NaMsTh
kog onepauuun 02h, Tpn agpecHbix Ganta n 6anT gaHHbIX ANa nporpaMmmumpoBaHus. Nocne
nepesoga NMHuUM NCE B HeakTMBHOE COCTOSIHME MMKPOCXEMa HAYHET nporpaMmmupoBaHue
GanTa B suenky namaTn ¢ agpecom, nepegaHHbIM B KomaHae Byte Program. NepeBog nvHum
NCE B HeaKTMBHOE COCTOSIHWE LOSKEH MPOMCXOAMTb Ha rpaHuue Ganta (KpaTHO BOCbMMU
OuT), B MPOTUBHOM Crlydae MOAYMb NaMsaTM MPepBET onepaunto, N OaHHble He 6yayT
3anporpamMmMuMpoBaHbl B f4enky namaTtun. Ecnv agpec syenkum — B npegeniax Ccekropa,
HaxoasLlerocs B 3alMLLEHHOM COCTOSHWUK, onepauuns nporpammMmmpoBaHna banta He byaeT
BbIMNOSIHEHA, MO4YSb NaMsATU BEPHETCHA B HEaKTUBHOE COCTOSIHME MOocre nepesoa fMHUK
NCE B noruyeckyto eguHuuy. 3HadyeHne buta WEL B perncrtpe cratyca 6yaet cOpolueHo B
COCTOSIHME JIOMMYECKOro Hyrns, ecnu onepaumsa nNporpamMmpoBaHuUSa MpepBaHa HEMoSHbIM
agpecoM unm gaHHbIMK nnu 6bina NonbiTka NPOrpaMMUPOBaHNS B 3aLUMLLEHHbIA CEKTOP.
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Bo Bpemsi onepaunn nporpaMMmpoBaHUS MOXHO CYMTaTb PErMCTp cTaTyca, KOTOpbIn
NOKa3blBaeT COCTOSIHME 3aHATOCTM MOAyNsa namsatu. PekomeHOyeTcs Npou3BOAUTbL YTEHUe
He paHee, 4Yem u4epe3 200 Mkc, HeobGXxoauMMmbIX Ans nNporpammupoBanna Ganta. [Nepen
3aBeplleHMeM onepauun nporpammupoBaHua 6ut WEL peructpa crtaTyca cOpocuTbCs B
COCTOSIHME NOMMYECKOro Hyn4.

MuKkpocxema BKMOYaeT anroputM AeTEKTUPOBaHMSA OWMOKM Npu NporpaMmupoBaHnm
SAYEenKn: ecnu nocrie ornepauun nporpaMMMpoOBaHNA S4erika He COOEepXUT OXuaaemoe
3HayeHue, yctaHaBnmBaeTcsa out EPE perncrtpa ctatyca. BpemeHHasa guarpamma onepaumm
nporpammupoBaHust 6anta npusegeHa Hmxe (PucyHok 16).

nCE — 1\ Vo
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/ Koa onepauun BuTbl agpeca A23-A0 BxoAHble gaHHble
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BbicokommMneHgaHcHOe cocTosiHme

SO

PucyHok 16 — Onepauus nporpammupoBaHus 6anta

4.25 Onepauusi CTUpaHUA ceKTopa

Brnok pasamepom 256 K6ant moxeT 6biTb CTEPT (BCE BUTLI yCTAHOBMNEHbI B COCTOSIHNE
norn4yeckon eguHuubl) komaHgon Sector Erase. [ns BbIMOMHEHUA KOMaHObl UCNOMb3yeTcs
kog onepauun D8h. [lMpexge 4em BbLINONMHUTL KOMaHAy Sector Erase, Heobxoanmo
BbINONHUTL kKoMaHay Write Enable gnsa ycraHoBku 6uta WEL peructpa cratyca B COCTOsIHME
NOrM4YecKkon eguHULIbI.

[Ona BbinonHeHWa komaHabl Sector Erase HeobxoguMmMoO YCTaHOBUTb B aKTUBHOE
coctosHne nuHuio nCE, nepepatb kog onepaumm D8h u Tpm agpecHbix 6Ganta,
yCTaHaBnMBalLWmMX agpec CTUpaeMoro cektopa, cornacHo Tabnuua 3. Bce pganbHenwme
JaHHble, 3arpyxaemble B YCTPOMUCTBO urHopupytTcd. lNocne nepesogja nuHum nCE B
HeaKTUBHOE COCTOSIHWE HauYMHaeTCsl CTUpPaHue COOTBETCTBYHOLLEro cekTopa.

Mnagwwue agpecHble 6utbl A17-A0 He OekoaupyltoTcst npy onpegeneHnn Homepa
CTUPaAeMOro cektopa, MO3TOMY OHW MOryT ObiTb B COCTOSIHUM JIOMMYECKOro HyNs WUNnu
eavHuubl. HecMoTpsa Ha To, YTO Mnagwmve agpecHble O6UTbl HE AEKOAMPYHTCS, BCE Tpu
agpecHbix BanTa OofmkHbl OblTb NepedaHbl B MoAyfb nNaMmatn npexge, Yem nuHus nCE
nepenvaéT B HeaKTMBHOE COCTosiHMe. Ecnn aTo Npom3onaér He Ha rpaHuue 6anta (KpaTHO
BOCbMM BUT), MUKpOCXeMa NPEPBET onepauuio U cTupaHue He ByaeT BbINOMAHEHO.

Ecnu agpecHble 6uTbl, NnepegaHHble B KOMaHAE, yKasbiBAKOT HA 3aLUULLEHHBINA CEKTOP,
KomaHga Sector Erase Takke He 0OyaeT BbINOfMHEHa, MOAyfb MaMATU BEPHETCS B
HeaKTUBHOE COCTOSAHME nocre yCTaHOBKM NUHUKM NCE B NOrMYeckyo eauHuLy.

But WEL B perncrtpe cratyca npu BO3HWUKHOBEHUW OAHOW U3 BbllLENEPEYNCIIEHHDbIX
OWMBOYHBIX CUTYaLnn COPOCUTBCS B COCTOSTHME FTOrMYECKOTO HyIS.

Bo Bpemsi BbINOMHEHNS onepaunmn CTUpaHUs cekTopa MOXeT OblTb MPOYMTaH perncTp
crtaTtyca, KOTOpbIM MNoKasbliBaeT, YTO YCTPOMUCTBO HAXOAUTCH B COCTOSHUWN 3aHATOCTMW.
PekomeHayeTca Npon3BoAMTb CHUTbIBAHME pPeErnmcTpa ctatyca He paHblue YeMm, Yepes Bpems

© AO «lMKK MunaHdp» 28



Cneyudurayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

110 mkc, HeobGxoamnmoe ns cTMpaHus cektopa. epen 3aBeplueHnemM onepauumn cTupaHus
cektopa 6ut WEL pernctpa cratyca cbpacbiBaeTcsl B COCTOSIHAE NIOMMYECKOrO HYnS.
MuKkpocxema BbINOMHAET anropuTM AeTEKTUPOBAHNA OLWMOKM NPy CTUPaAHUK CeKTopa:
ecnu onepauusi CTUpaHUs He BbINOMHEHa OOIMKHbIM obpa3oM, ycTaHaBnuBaeTcs 6ut EPE
perncrtpa craTyca.
BpemeHHasa gnarpamma onepauumn cTupaHus cekropa npyeeaeHa Hoke (PrcyHok 17).
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PucyHok 17 — Onepauusi cTupaHus ceKktopa

4.26 Onepauus cTMpaHus BCen namsaTu

Bca namsatb moxeT BbITb CTEPTa 0AHOM onepaumen, ncnons3ysa komangy Chip Erase.
Mepepn BbinonHeHnem komaHgbl Chip Erase Heobxoaumo BbINoNHUTL KoMaHay Write Enable,
koTopas yctaHaBnmeaeT 6uT WEL pernctpa crtatyca B NOrMYecKyo eanHnLYy.

[na BbinonHeHnst komaHabl Chip Erase HeobxoaumMo nepenaTtb B MUKPOCXEMY KOA
onepauun 60h. Mpn cTupaHnn Bcen NnamaTn HET HEOBXOANMOCTM NepefaBaTh B MUKPOCXEMY
agpecHble 6anThl, U Nobble AaHHbIE NOCcrne nepefayn koga onepaumm 6yoyT UTHOPUMPOBAHDI.
Mocne nepesoga nNuHuUM NCE B NOrMYECcKyrd eauHuLy HavyHeTCsl MpoLecC CTUpaHusa BCeu
namatu. NCE [orkeH nepekniovaTtbCa Ha rpaHuue Oanta (KpaTHO BoCbMM 6UT), B
NPOTUBHOM Cfiy4ae ornepaumsa ctupaHuss He OygeT BbinosiHeHa. Ecnn nobon cekTop
MaccvMBa MamsaTU HaAxXOAMUTCSA B 3alUMLLEHHOM COCTOsSIHMKM, komaHga Chip Erase He Oypert
BbINOSIHEHA, MOAYMNb NaMsTU BEPHETCHA B HEAKTMBHOE COCTOSIHME MOcne nepeBoga JIMHUK
NCE B normnyeckyto eanHuuy. but WEL B pernctpe craTtyca npu BO3HUKHOBEHUKN No6on 13
OWMNBOYHBIX CUTYaLMn COPOCUTBLCS B COCTOSIHME NTOrMYECKOrO HyIsl.

Bo Bpems BbINONHEHWA onepauun CTUpaHUs BCEN MamMsaTu MoXeT ObiTb npodnTaH
perncTp craTyca, KOTOpbI NOKa3bIBAET, YTO YCTPOMNCTBO HAXOAUTCHA B COCTOSIHUMN 3aHSATOCTMW.
PekomeHnayeTcst NpoM3BOoaUTb CHUTbIBAHWE perncTpa cratyca He paHee, YeM 4yepe3 Bpems
1,5 c, HeobGxoaumoe onsa cTupaHna Bcen namatu. lNepen 3aBepLlueHneM onepauumn CTMpaHus
cektopa 6ut WEL peructpa cratyca cbpacbiBaeTca B COCTOSIHAE NOMMYECKOro HynS.

Mukpocxema Takke BbINOMHAET anropuTM AETEKTMPOBAHWUS OLIMOKM Npu CTUpaHUK
CeKTopa: ecrnuv onepauusi CTMpaHus He BbINOfHEHa LOMKHbIM 0Bpa3oM, yCcTaHaBNMBaETCS
6ut EPE peructpa craTyca.

BpemeHHaa pguarpamma onepauuMuM CTUpPaHUA BCeM NaMATU NpUBEAEHA HUXe
(PucyHok 18).

© AO «lMKK MunaHdp» 29



Cneyudurayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

/" Kog onepaumu

S 0'0.0.0.0.0.0.0 V000

MSB

BbicokoMMneHaaHCHOe COCTOsAHNE

SO

PucyHok 18 — Onepaums ctTupaH1Ma BCen NnamMsaTu

4.27 Onepauus pa3peLlueHuns 3anucu

KomaHnga Write Enable ncnonb3yetcs ans ycraHoBkn 6uta WEL peructpa ctatyca B
COCTOsIHME norndeckon eanHuubl. but WEL gosmkeH 6biTb YCTaHOBMEH nepes BbINOSIHEHMEM
komaHa Byte Program, Erase, Protect Sector, Unprotect Sector, Write Status Register. 310
NO3BONSET BbINOMHATL 9TM KOMaHAbl B Ba 3Tana, yMmeHbllas BO3MOXHOCTb Cilly4YanHoOro unm
OLWMBOYHOrO BbINOMHEHNS 3TUX KOMaHA. Ecnu 6ut WEL B perncTpe crtatyca He YyCTaHOBMEH
npexae, Yem BblAAETCH OHa U3 3TUX KOMaH, KoMaHaa He OyaeT BbINosiHeHa.

Mpwn Bbligaye komangbl Write Enable nuHmsa nCE gomkHa ObiTb B NOrMYECKOM Hyrle,
ko4 onepauun 06h gorkeH 3arpyxatbCsl B MOAYNb NamaTu. 3arpyska agpecHbix 6ant B
Mo4ynb NamATM He TpebyeTcsd, BCe [aHHble, nepefaHHble Mocne koga onepauuun
urHopupytotcs. Nocne nepexoga nuHum NCE B COCTOSAHME formyeckon eauHuusl 6ut WEL
perncTpa cratyca ycTaHaBnMBaeTCsa B NIOrMYeckyto eamHuuy. Koa onepaumm JormkeH 6biTb
NOJSTHOCTLIO 3arpy>KeH B Moaysib namMaTtu nepeq nameHeHunem curHana nCE, nHade onepaums
O6ynet npepsaHa n 6ut WEL He nameHuTbCA.

BpemeHHaa guarpamma onepauuu  paspelleHus  3anucu  npuBegeHa  HuXke
(PucyHok 19).
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PucyHok 19 — Onepauus paspeLueHus 3anucu
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4.28 Onepauus 3anpeTa 3anucu

KomaHga Write Disable ncnonbayetca gns cbpoca 6uta WEL pernctpa craTtyca B
CcoCcTosiHMe normndeckoro Hyns. lNocne atoro komaHabl Byte Program, Erase, Protect Sector,
Unprotect Sector, Write Status Register He MOrytT ObiTb BbINOMAHEHbLI. [pyrve ycrnosus
cbpoca 6uta WEL, npuBegeHsl B nogpasagene « WEL Tect».

Mpn Bblgade komaHabl Write Disable nuHna nCE gomkHa 6biTb B NNOrMYECKOM Hyre,
koa onepaumn 04h gorkeH 3arpyxaTbCA B Mogynb NamaAtu. 3arpyska agpecHbix 6anT B
Moaynb namAaTM He TpebyeTcsd, BCe [aHHble nepedaHHble nocre Koda ornepauuu
urHopupytotcs. Nocne nepexoaa nuHun nCE B COCTOSIHME Nornveckon eanHunusl 6ut WEL
pernctpa cratyca cbpacbiBaeTcs B Homb. Koag onepaumm [ormkeH ObiTb MOSIHOCTBIO
3arpyxeH B MoAaynb namatu nepen uameHeHnem curHana nCE, nHayve onepauust 6yaet
npepeaHa n 6ut WEL He nameHuTbCS.

BpemeHHasa gnarpamma onepauumn 3anpeTta 3anucu npmeegeHa Huwke (PucyHok 20).
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PucyHok 20 — Onepauus 3anpeTta 3anmcu

4.29 Onepauus 3awmTbl CeKTopa

Kaxgbin  pmsndecknun cektop pasmepom 256 K6anT wumeeT COOTBETCTBYIOLLNN
OAHOOUTHBLIN PErncTp 3alnTbl CEKTOpa, KOTOPbIN MCNOMb3yeTcda And NporpamMmMHOro
ynpaBneHns 3awuton cektopa. [locrne BKMOYEHUA MNUTAHUS Kaxdbl perucTp 3alumThbl
CeKkTopa rno yMOJSI4aHMI0 HaxoauUTCs B COCTOAHUM FIOMMYECKON eOHULbI, YKa3blBalOLLEN, YTO
BCE CEKTOpa 3alUULLEHbI N HE MOTYT BbITb 3aNporpaMMMpPOBaHbI UIN CTEPTHI.

Bblgaya komaHgbl Protect Sector ¢ mHOouMBMAayanbHbIM afpecoMm ycTaHaBnuBaeT
COOTBETCTBYIOLUMA PErNCTP 3aluUTbl CEKTOpa B COCTOSIHME JIOrMYeckon eavHuubl. B
cnegywowen Tabnuue ykasaHbl ABa BO3MOXHbIX COCTOSIHMS perncrpa 3aluTbl CekTopa
(Tabnuua 10).

Ta6bnuua 10 — 3HayeHUA perncTpa 3awWmuTbl CeKTopa

3HayeHue CraTtyc 3aWmThbl ceKkTopa

0 CeKTop He 3alMLLEH 1 MOXET BbITb 3anporpaMmMMpoOBaH UIu CTEPT

1 CekTop 3alMLLEH N HEe MOXET BbITb 3anporpaMMmpoBaH UNK CTEPT. 3HadeHne no
YMOJTHaHUIO.
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Mepen Bblgaven komaHabl Protect Sector Heobxoaumo komaHgHow Write Enable
ycTaHoBUTb 6UT WEL B cocTtosHue normyeckon eguHuubl. Mpu Bblgade komanabl Protect
Sector nuHua nCE ycTaHaBnMBaeTCa B COCTOSAHME JIOrMYECKOro Hynsi 1 Kkog onepaunn 36h
3arpyxaeTcsl B yCTPOMCTBO NamMsiTu, cnegom 3a Hum Tpu Banta agpeca, ykasbiBawowme Ha
nobyo A4enky B npegenax 3sailumiiaemMoro cektopa. Jliobble LOMOMHUTENbHLIN LaHHbIE,
nepefasaeMble B YCTPOMUCTBO NaMsTh, Nocre aToro urHopupyrTcs. [locne nepesoga nuHUm
NCE B norvyeckyo eguHuuLy pernctp 3allimTbl CeKTopa CooTBeTCTBYoWM agpecy A23-A0
yCTaHaBNMBaEeTCA B COCTOSIHAE JIOrMYECKOW eauHWUbl, U CekTop OyaeT 3awuwéH ot
JanbHenwunx onepauun 3anucu u ctupanus. lNpu atom 6ut WEL peructpa craTyca
cbpacbiBaeTcs B COCTOSIHME FTOrMYECKOrO HyIsl.

MonHble Tpu BanTa agpeca JOMKHbI ObITh 3arpykeHbl B MOAYIb NaMATU nNpexae, Yem
npounsonaét nepexon nuHum NnCE B HeakTuBHOe cocTosHue. Ecnn coctoaHne nuHum nCE
M3MEHUTBCA He Ha rpaHuue Oanta (KkpaTHO BOCbMM OWUT), MOAyNb NaMATU NPEepBET
onepaumto. Korga moaynb namsaTy npepbiBaeT onepaumio 3alimnTbl CEKTopa, COCTOSHME
pernctpa 3almTbl cekTopa He MeHsieTcs, out WEL pernctpa craTtyca cbpacbiBaeTcsi B
COCTOSIHME NOMMYECKOro Hyn4.

Ana 3awmtbl OT Cry4yarlHOro WnM OWMUBOYHOIO CHATUS UMW YCTaHOBKWU 3alUuThbl
CeKkTopa MMeeTCs BO3MOXHOCTb BIIOKMPOBKM perucTpa 3alimTbl cekTopa OT U3MEHEHUS C
nomowbio 6uta SPRL pernctpa craTyca (CMOTpuM onmMcaHue perucTtpa crtartyca). Ecnu
perncTp 3awmTbl cekTopa 3abnokuposaH, nobas nonbiTka Bblga4ym KomaHabl Protect Sector
GygoeT urHopupoBaTtbCs, MuKpocxema cbpocut 6ut WEL peructpa crtatyca obpaTtHo B
NOrMYeCcKUn HOMb U BEPHETCHA B HEAKTUBHOE COCTOSAHME Npu nameHeHun curdana nCE.

BpemeHHasa gnarpamma onepauumn 3awmTbl CEKTopa npuseaeHa Hxke (PucyHok 21).
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PucyHok 21 — Onepaums 3awmTbl CEKTOpaA

4.30 Onepauus CHATUA 3alWUTbl ceKTopa

Boligavya komaHgbl Unprotect Sector ¢ wnHAMBMAyanbHbIM agpecoMm cbpacbiBaet
COOTBETCTBYIOLUMA PEFNCTP 3alMTbl CEKTOpa B COCTOsIHME fornveckoro Hyns. Kaxabiv
PU3NYECKNA CEKTOp MOoZyNna MNamMATM UMeeT COOTBETCTBYHOLWMNA OAHOOUTHBIA perucTp
3aWMTbl CEKTopa, KOTOpbIA WUCMOMb3yeTcs ANnd NPOorpaMMHOro ynpaBfieHUsi 3aluTou
cekTopa.

Mepen Bblgaden komangbl Unprotect Sector Heobxogmmo komaHgown Write Enable
ycTaHoBUTb 6uT WEL B cocTtosiHue normdeckon eanHuubl. MNpun Bbigade komanasl Unprotect
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Sector nuHua nCE ycTaHaBnuBaeTCHa B COCTOAHME JTIOrMYeCcKoro Hyns un kog onepauun 39h
3arpyxaeTtcs B MoAyrib NamsaTu, 3aTeM 3arpyxatTca Tpu GanTa agpeca, ykasblBalolime Ha
A4eriky B npegenax pasbrnokupyemoro cektopa. Jltobble [ONONHUTENbHbIE OaHHbIE,
nepefaBaeMble B MoAyfb MaMATy nocrie 3Toro, urHopupytotcs. Nocne nepesoga NMHUK
NCE B NnOrMyeckyto eguHuLy permctp 3awmuTbl CEKTOpa, COOTBETCTBYOWMA agpecy A23-A0,
cbpacbiBaeTCcs B COCTOSIHME FTOrMYECKOro Hyrs U 3awmta cektopa cHumaeTcs. [pun aTom 6ut
WEL peructpa ctaTtyca cbpacbiBaeTca B COCTOSAHUE FIOrMYECKOro Hyrs.

MonHble Tpu BanTa agpeca JOMKHbI ObITh 3arpykeHbl B MOAYIb NaMATU Npexae, Yem
npon3onaéTt nepexon nuHum NCE B HeakTMBHOe cocTosiHne. Ecnu coctosiHue nuHum nCE
M3MEHUTBCA He Ha rpaHuue OanTta (kpaTHO BOCbMM OUT), Moaynb NamMsaTU NpepBeET
onepauuwto. Korga moaynb namaTM npepbiBaeT onepaumio CHATUS  3allimTbl  CEKTopa,
COCTOSIHME peructpa 3awuTbl cekTopa He MeHdetcsa, 6ut WEL peructpa craTtyca
cbpacbiBaeTcs B COCTOSIHME FTOrMYECKOro Hyrs.

Ana 3awmtbl OT Crny4aMHOro WNM OWMBOYHOIO CHATUS MMM YCTaHOBKW 3aluuThl
CeKkTopa MMeeTCa BO3MOXHOCTb GIIOKMPOBKM permctpa 3awuTbl cekTopa OT U3MEHEeHUus C
nomowbio 6uta SPRL pernctpa craTyca (CMOTpwu onmucaHue perucTtpa crtartyca). Ecnu
perncTp 3awuTbl cektopa 3abnokupoBaH, nbasd nonbiTka Bblgadn komaHabl Unprotect
Sector 6yaeT urHopmpoBaTbCsl, MUKpocxemMa copocut 6mut WEL perncrpa cratyca obpatHo B
NIOrMYECKUIN HOSb N BEPHETCS B HEAKTMBHOE COCTOSIHME Npy n3aMmeHeHun curHana nCE.

BpemeHHaa pauarpamma onepaumm CHSATUMS 3allMTbl CeKTopa npuBedeHa Huxke
(PvcyHok 22).
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PlllcyHOK 22 — Onepauuﬂ CHATUA 3alLUNTbl CEeKTopa

4.31 Onepauus YTeHUs permcTpa 3awmuTbl CeKTopa

Pernctp 3awmtbl cektopa MOXeT OblTb MpoyuMTaH And onpederieHns TeKyLero
cTaTyca 3aluTbl KaX4oro cekropa.

[ns yTeHus permctpa 3awuTbl onpeaenéHHoro cektopa nuHus NnCE gormkHa ObiTh B
aKTMBHOM COCTOSIHUM U Kopg onepaumn 3Ch 3arpyxeH B mogynb namsTtu. lNMocne 3arpysku
Koda onepauuun 3arpyxaetcs Tpu afgpecHbix 6anTa, ykasbiBalolwmne Ha s4enky B npegenax
cektopa. [locne 3arpy3ku nocrnegHero 6anta agpeca mMoaynb NamaTU HadYMHaAeT Bblgady
AaHHbIX Ha nuHMio SO Ha kaxagom nepuoge 4actotbl SCK. Ha Bbixoge [OaHHbIX
nosTopsitoTca 6antbl FFh unu 00h, ykasbiBatowme Ha COOTBETCTBYIOLLEE 3HAYEHNE perncTpa
3alMTbl CEKTOpA.

Mpn Bbicokon yactoTe SCK nepsbli 6aWT gaHHbIX Ha NMHUKM SO MOXeT ObiTb
HEKOPPEKTHbIM, cnefoBaTenbHO, HEO6X0AMMO NONy4YnTb HE MeHee ABYX 6anT ¢ nuHum SO,
4TObblI KOPPEKTHO ONpeaennTb COCTOsIHME COOTBETCTBYHOLLErO perncTpa 3almTbl cekTopa.
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Hwxe npuBedeHbl BbIXOOHbIE [AaHHbIE MPU YTEHUU perncTpa 3awmTbl CeKTopa
(Tabnuua 11).

Tabnuua 11 — BbixogHble AaHHbIe NPU YTEHUU perucTpa 3aWmThbl CeKTopa

BbixogHble AaHHble 3HayeHue perucTpa 3awWmTbl CeKTopa
00h 3HayeHune peructpa 3awmTbl cektopa 0 (cekTop He 3almLLEH)
FFh 3HayeHmne permcTpa 3awmTbl cektopa 1 (CeKTop 3almLLEH)

Mepesog nuHuM NCE B HeakTMBHOE COCTOSAHME MpepbiBaeT onepaumio YTeHUs U
nepesoauT nuHuio SO B BbiCOKOMMNegaHcHoe coctosaHue. JlnHua nCE moxeT nepentn B
HeaKTUBHOE COCTOSIHME B JI0OON MOMEHT BPEMEHMN, YTEHMNE NOoNHoro 6anta He TpebyeTcs.

B OoononHeHve K 4YTEeHUI MHOMBMAYANbHOIO perucTpa 3awuTbl CEKTOpa B perucrpe
cratyca 6utel SWP no3sonsT onpeaenuTtb, YTO BCe, YaCTb CEKTOPOB WSIM HU OOUH U3
CEKTOPOB He 3alunLLeHbl OT U3MEHEHUS.

BpemeHHaa guarpamma onepauumn YTeHUs pernctpa 3almTbl CekTopa npuBeaeHa
Hxe (PyucyHok 23).
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PucyHok 23 — Onepauusi YTeHus1 permcTpa 3awmTbl CeKkTopa

4.32 Onepauus YTeHUs permcTpa cratyca

Pernctp cratyca MoxeT ObITb npounTaH AN onpedernieHnst COCTOSIHUS MOoAyns
namatu ready/busy, a Takke cTaTyca MHOMMX Apyrux dyHKUMW. Pernctp cratyca MoxeT
ObiTb NpounTaH B noboe Bpems, Aaxe BO BPeMsi BbINOMHEHUSA BHYTPEHHUX onepauui
NpOrpaMMnpPoOBaHUs U CTUPaHUS.

[na yTeHus perncrtpa craTyca HeobxoaMmo yCTaHOBUTbL NuHMO NCE B akTuBHOE
COCTOSAHME U BblgaTb ko onepauun 05h B mogyne namatw. Nocne Bbigavm koga onepaumm
MOAYyNb NaMsiTU BbICTaBNAET AaHHble pernctpa cratyca Ha nuHMio SO Ha KaXaoMm TakTe
yactoTbl SCK. lNocne Bbirpysku 6amta Bblgada AaHHbIX NOBTOPSIETCHA OO TexX Mop, noka
nnHnst nCE ocTaétcsa B akTUBHOM COCTOSIHMM M NPUCYTCTBYIOT MMNynbCbl Ha BbiBoge SCK.
[aHHble pernctpa crtaTyca NOCTOAHHO OBHOBASOTCS, MO3TOMY MOBTOPHOE YTEHME NPUBEOET
K Bblga4e HOBbIX AaHHbIX.

BpemeHHaa aunarpamma onepauumn YTEHUs peructpa cratyca npuBedeHa Huxke
(PvcyHok 24).
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PucyHok 24 — Onepauusi YTeHUA perucrtpa cratyca

Mpn Bbicokon 4vactote SCK nepBbit 6anWT AaHHbIX Ha AvHUKM SO MOXeT ObliTb
HEKOPPEKTHbIM, cnefoBaTenbHO, HEOH6X0ANMO NOMNyYNTb HEe MeHee ABYyX 6anT ¢ NuHum SO,
4TO6bl KOPPEKTHO ONpeaenuTb COCTOsIHME perncTpa craTyca.

MepeBog nuHum NCE B HeaKTMBHOE COCTOsIHME MpepbiBaeT ornepauuio YTeHus
perncTpa cratyca v nepeBoaut nNuHMo SO B BbICOKOMMMEAAHCHOE COCTOsiHME. N3MeHeHne
coctosiHua nuHum NCE MoXeT npoucxoauTb B noboe Bpems, YTeHud nonHoro GanTta
OaHHbIX He TpebyeTcA.

HasHayeHne 6uT permuctpa ctatyca npmsegeHo Huwxe (Tabnvua 12).

Ta6bnuua 12 — HasHa4yeHue O6UT perncrtpa crartyca

Howmep HasBaHue 6uta DocTtyn OnucaHne
6uTa
7 SPRL |BbnokupoBka R/W 0 PerucTpsl 3aWmnTbl cekTopa He
PErncTpoB 3aLLmThbI 3a6110KMpoBaHbl (MO YMONYaHWUIO)
cekTopa 1 Pernctpbl 3awwmTbl cektopa 3abnokMpoBaHbl
6 RSTE |PaspeleHune R/W 0 KomaHga cbpoca 3anpelleHa (no
cbpoca YMONYaHUIO)
1 KomaHnga cbpoca paspeLleHa
5 EPE Owmnbka R 0 Onepauuns CTUpaHus unm 3anuncu
cTMpaHusi/3anucu 3aBepLnnachb yCnewwHo
1 O6HapyxeHa owwubka BO Bpemsa onepauum
3anncu unm cTmpaHns
4 RES Peseps - 0 3apesepBnpoBaH ans Oyaywero
NCNoNb30BaHWs
3:2 SWP |CocTosiHue R 00 |Bce cekTopa He 3awumLLeHbl (COCToAHME BCEX
3aLUNLLEHHOCTH perMcTpoB 3alinTbl CEKTOpa forMdeckuin
CEKTOpPOB HOMb)
01 |HekoTopble cekTopa 3awumieHbl. YTeHue
MHONBMAYaANbHbIX perucTpos 3aWmnThbl
CEKTOpOB MNO3BONSET OnpeaennuTb, Kakue
CEeKTopa 3allMLLEHbI.
10 |3apesepBupoBaHbl ans Oyayuwero
NCNoNb30BaHUs
11 |Bce cektopa 3awumuleHbl (COCTOsIHME BCeEX
PErNCTPOB 3alUWTbl CEKTOpPOB Nornyeckas
eQuHMLa — No YMOJSYaHUio)
1 WEL But cocTosiHuA | R 0 Mwukpocxema He gocTynHa ana 3anuem (no
Aoctyna B YMONYaHUIO)
MUKpOCXEMY 1 Mukpocxema A4oCTynHa Ans 3anucu
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Howme
P Ha3BaHue buTa HocTtyn OnucaHue
o6uTa
0 RDY/ |but coctosHua | R 0 Mukpocxema rotoea
BSY  |roTtoBHOCTM 1  |Mukpocxema 3aHsiTa BHYTPEHHEN onepaLyeli
MUKPOCXEMbI
lMMpumeyaHus:

1 Tombko 6Gutel 7 wn 6 peructpa cratyca MoryT 6biTb  mMoaMcMUMPOBaHLI
komaHgomn Write Status Register.

2 R/W —JTeHune n 3annchb
R — TonbKo YTeHne

4.32.1 SPRL 6urt

OTOT OUT NpUMEHSAETCs ANA KOHTPONsa Moaudukaumm permcTpoB 3allmnTbl CEKTOPOB.
Ecnim SPRL B coctosiHuM norMyeckon eguvHuubl, BCe pernctpbl 3aluTbl CEKTOPOB
3abnokunpoBaHbl U He MOryT 6bITb MOoaMdMUMPOBaHbLI KOMaHaamu Protect Sector n Unprotect
Sector (MuKpocxema WrHopupyet aTm KomaHga). Ecnn SPRL B cOCTOsSIHUM FNOrMyeckoro
Hyns, BCE PErncTpbl 3almTbl CEKTOPOB pa3bnoknpoBaHbl U MOryT 6bITb MOANMULNPOBAHLI
kKoMmaHgamu Protect Sector n Unprotect Sector. Nocne BKIOYEHUA NMUTAHUSA NO YMOMNYaHUIO
6ut SPRL B cocTosiHun norndeckoro Hynd. Komanga Reset He BnusieT Ha COCTOsiHME OuTa
SPRL. [Ons wn3ameHeHuss coctosiHuss 6uta SPRL npumeHsieTca komaHga Write Status
Register.

4.32.2 RSTE owut

OTOT OUT NpUMEHSsIETCS ONa paspeLlleHns unu 3anpeta Ha BbIMNOMHEHWE KOMaHAbl
Reset. Koraa RSTE B COCTOSHWW NOMMYECKOro Hynsi (3Ha4YeHWe Mo YMOSYaHuK nocne
cbpoca), komaHga Reset 3anpeweHa, n nobbIE MOMbITKM COPOCUTE MUKPOCXEMY ITOM
KomaHgon urHopupytotcs. Korga 6ut RSTE B COCTOSIHUM NOMMYECKOW eAuHULbI, KoMaHaa
Reset paspeLwleHa.

CoctosiHne 6uta RSTE coxpaHsieTca 0O Tex Mop, Noka Ha MUKPOCXeMy MoAaHo
nutaHne. Ecnu 6GUT ycTaHOBMEH B COCTOSHME JIOrTMYECKOW eOuHuLUbl, €ro MOXHO
moamdpuumposaTte komaHgon Write Status Register, nnbo cHATMEM, a 3aTem nogayen
nuTaHusa Ha mukpocxemy. KomaHaa Reset He nameHsieT coctosiHme 6uta RSTE.

4.32.3 EPE owut

OTOT OUT noKasbiBaeT, OEUCTBUTENbHO N onepaumsa CTUPAHUA WM 3anucu
3aBepwunacb ycnewHo. Ecnn xota 6bl oguH 6anT BO Bpems onepaumm CTUpaHUa WUnu
3anMcn He CTEPT WNM  He 3anporpaMMupoBaH OOMKHbIM  obpasom, 6ut EPE
yCTaHaBnMBaeTCsd B COCTOsiHWEe norundeckon eamHuubl. but EPE He ycTtaHaBnunBaeTcsa B
HYyIlb, €Crnn onepauusa CTUpaHUAa UK NMporpaMMmMpoBaHnA nNpepBaHa Mpu NonbiTke CTepeTb
UM 3anncaTth 3alUULLEHHBIN CEKTOP, UK, ecnn 6ut WEL He ycTaHOBNeH nepepn onepauven
nporpaMMmnpoBaHus unu ctupanus. but EPE o6HOBRsieTca nocne Kaxagow onepauun
nporpamMMmnpoOBaHNA U CTUPaHUA.
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4.32.4 SWP ouTbl

OTn 6uTtbl obecneumBaloT obpaTHyH CBA3b MpWU ONpeneneHnn COCTOAHUA 3aLUUThl
mMoaynsa namsatu. Bo3amoxHbl Tpu KOomMOuHauun 6ut SWP, nokasbiBawowue, 4TO MOAyrb
namMaTy He 3alUWEH, YaCTUYHO UMM NOSTHOCTBIO 3alnwwéH. Ecnn 6utel SWP ykasbiBaloT,
4YTO HEKOTOpble CEeKTOpa 3aluuLleHbl, ANSa onpedeneHnsa 3TuX CEKTOpPoB TpebyeTcsa YTeHue
NHOMBUAYaANbHbIX PEMMCTPOB 3aLLMThl CEKTOpA C NOMOLbI0 KoMaHabl Read Sector Protection
Register.

4.32.5 WEL out

OTOT BUT NokasbiBaeT TEKYLUMA CTaTyC BHYTPEHHEro COCTOAHUS paspeLleHns 3anncu.

Korga 6ut WEL B COCTOSIHAM NOMMYECKOro Hyns, Moayfb NamMATU He AOCTYNeH Ansd Takux
KomaHA, kak Byte Program, Erase, Protect Sector, Unprotect Sector, Write Status Register.
Mocne BknioveHuss nutanma 6ut WEL B cocTosiHUM noruyeckoro Hynsa. but WEL moxert
ObITb COPOLLEH aBTOMATUYECKN B HOJSb MPU CreayoLWmX YCNOBUSX:

e YcnelwHoe 3aBepLueHne komaHabl Write Disable;

e YcnewHoe 3aBeplieHne komaHabl Write Status register nn6o owwunbka B
KomMaHge;
YcnelwHoe 3aBepLueHne komaHabl Protect Sector nnbo owmnbka B kKomaHae;
YcnelwHoe 3aBeplueHmne komaHabl Unprotect Sector nn6o ownbka B KomaHae;
YcnelwHoe 3aBeplieHne komaHabl Byte Program nvbo owmnbka B kKomaHAe;
YcnelHoe 3aBeplieHne komaHabl Sector Erase nnbo owmnbka B kOMaHae;
YcnewHoe 3aBeplueHne komaHabl Chip Erase nnbo owmnbka B koMaHae;
HeakTnBHbIN pexnm.

Ecnn 6ut B COCTOSAAHMM NOrMYecKkon eauHuubl, OH He COpPOCUTBCA B HOJMb, NMOKa He
3aBepwNTbLCA TeKyllast onepauusi, NMMbo noka HEKOpPPEeKTHbIN Kkog onepauun He Oyper
3arpyxeH B MOAyNb Namatu npexae, yem nuHus nCE nepengeTt B HEAaKTUBHOE COCTOSIHUS.
[ns Toro 4tobbl 6T WEL cbpocuncsa B HOMb Npy NPEXAEBPEMEHHOM 3aBEPLUEHNN OOHOWN
n3 onepauum, Heobxoammo, 4ToObl KOA4 onepauuu Obifl NOMHOCTLIO 3arpyXeH B MOAyIb
namsiTu.

4.32.6 RDY/BSY ouTt

OTOT OUT nNpumeHsieTca Ana onpefeneHns BbINOSTHEHUSA BHYTPEHHEN onepauuu
nporpaMmMmnpoBaHus unu ctupanus. Onpoc aTtoro 6uta OEeTEKTMpYeT 3aBepLUEHME LMKNna
3anncu Unu CTUpaHus, HoBble AaHHble perncTtpa cratyca OOSMKHbI MOCTOAHHO BbIrPyXaTbCH
no curHany SCK, noka coctosHne 6uta RDY/BSY He M3MEHUTbCS U3 €ANHULbI B HOSb.

4.33 Onepauus 3anucum perucTpa crartyca

OT1a onepauus Heobxoanma ons mogudukaumm 6ut SPRL n RSTE peructpa craTtyca.
Mepepn BbinonHeHnem koMmangbl Write Status Register HeobxogmMmo BbligaTb komaHgy Write
Enable gns yctaHoBku 6uta WEL pernctpa ctatyca B NOrMYeCcKyo eauHuLLy.

Mpn BbINONHEeHUM komaHnabl Write Status Register nuHua nCE pomkHa ObiTb B
aKTUBHOM COCTOSHMM M Kopg, onepaumm 01h gormkeH ObiTb 3arpy>xeH B MUKPOCXEMY BMECTE C
ogHUM GanToM AaHHbIX. TONbKO GUTLI 7 M 6 GanTa AaHHbLIX BOCNPUHMMAKTCA MOAyrem
namaTn, ocTanbHble GUTbI MOryT nNpuHUMaTb nNboe 3HayveHune. Jliobble AONONHUTENbHbI
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GanTbl AaHHbIX, MOCbINaemMble MOcCne 3TOro MOAyMNk namaTn, urHopupytotes. [locne
nepesoga nuHun NCE B HeakTUBHOE cocTosiHue 6utel SPRL 1 RSTE moanduumnpytotes, out
WEL peructpa ctaTtyca cbpacbiBaeTCa B COCTOSAHUE FIOrMYECKOro Hyrs.

MonHbIM 6anT AaHHbIX OOMKEH BbITb 3arpykeH B MoAynb NamMATn nepes u3aMeHeHneM
cocTosaHus nnHun NCE, TO eCTb Ha rpaHuue 6anta (kpaTHO BOCbMM BUT), MHAYe MUKpPOCXeMa
npepBeET onepauuto, coctosiHne 6ut SPRL 1 RSTE He u3aMeHuTbCH, 3HavyeHne buta WEL
perncTpa craTtyca cbpocuTbCs B NOrMYECKUI HOSb.

BpemeHHaa pguarpamma onepauuu 3anmcu perucTpa cratyca npuBefeHa Huxe
(PucyHok 25).
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] [aHHble pernctpa
V4 Kop onepauum cratyca
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SO BbicokoumneHaaHcHOe CoCcTosHME

PucyHok 25 — Onepauums 3anucu peructpa crartyca

4.34 Onepauus copoca

B HekoTopbIX NpPUNOXeHUsX HeobxooMmo npexaeBpeEMEHHO MpepBaThb LMK 3anucu
unu ctupaxus. Komanga Reset no3sonsieT HeMmeasieHHO NpepBaTh onepauuo CTUpaHus nnu
3anMcn W BepHyTb MoAyNb MNaMATM B HEaKTMBHOE cocTosiHue. [ns 3Toro Het
HeobxoaumocTn B nepepadve komaHabl Write Enable nepen Bbigaden komaHabl Reset. To
eCTb, kOMaHaa Reset He 3aBUcUT OT cocTtosaHns buta WEL pernctpa craTyca.

KomaHga Reset MmoxeT ObITb BbINOSIHEHA TOSILKO B TOM Crlydae, eCcnun oHa paspelueHa
ycTaHoBKONn 6uta RSTE B norudeckyto eauHuuy. Ecnn komanga Reset He paspelueHa
(RSTE B COCTOSHWWM JIOrMYECKOro Hymnsd), nodble MOMbITKU BbINOMHUTL KOMaHgy Reset
NUrHOPUPYIOTCS.

Mpwn BbiNONHEHUN kKOMaHAbl Reset nuHua NCE gormkHa 6bITb B aKTUBHOM COCTOSHUN,
kog onepaunmn FOh 3arpyxeH B mogynb namsatu. AgpecHble 6antbl He nepeagaroTcs B 3TON
KOmMaHge, HO Heobxoammo nepefatb noatrBepxpatowmn 6amt DOh cpady nocne koaa
onepaunmn. Jliobble gononHuTenbHble OanTbl, NepedaBaemMbie B MOAyMb NaMATM nocne
nogTesepxaatowero 6anta, urHopupytoteda. Korga nuHms nCE nepexoaut B HeakTUBHOE
COCTOsIHME, TeKyllaa onepaunsa CTUpaHUsa Unv 3anncu rnpepbiBaeTcd B npenenax BpemMeHu
30 mkc. Ecnu onepaumsi nporpaMMmMpoBaHng Unn CTUpaHNAa NpepbiBaeTCs, Takmm obpasom,
pe3ynbTaT eé KOPPEKTHOrO BbINOMHEHNSA HE rapaHTUpyeTCs.

KomaHga Reset He oOkasbiBaeT BIIMSIHUS Ha PErUCTpbl 3aluTbl CEKTOPOB Unu GuTbl
SPRL n RSTE peructpa crtatyca. OgHako 6ut WEL 6yamet cObpolueH B COCTOSiHME MO
YMOMYaHMI0.

Kog onepaumu n nogTtBepxparowmnn 6anT O0/MKHbI OblTb NOMHOCTLIO 3arpyXeHbl B
MOAYIb NaMATn nepen nameHeHmem nuHmm nCE, To ecTb Ha rpaHuue 6anta (KpaTHO BOCbMMU
6u1T) nHaye onepaums cbpoca He ByaeT BbINOMHEHA.

BpemeHHas guarpamma onepaumm cbpoca npuseaeHa Hmxe (PncyHok 26).
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PucyHok 26 — Onepauums cbpoca

4.35 Onepauus YyteHus |ID KogoB NponsBoAUTENA U MUKPOCXEMbI

NpaeHTudukaumoHHas uHdopmaumss MOXeT ObiTb cuYMTaHa M3 Mogyns namsaTy,
No3BoONAA NOeHTUULNPOBaTL MUKPOCXEMY B CUCTEME.

Mpn JTeHnn wnaeHTUdUKaUMOHHON WHpopmaumm nuHua nCE gomkHa ObiTb B
aKTMBHOM COCTOsIHMM, Kop onepaumn 9Fh 3arpyxaetca B mMoAynb namsitu. [locne artoro
MOAYIb NaMATM HAYMHAET Bblaavyy MAEHTUUKALMOHHBLIX AAHHbIX HA NUHUIO SO Ha KaXKaowm
Takte nuHum SCK. lNepBbln BbixogHoM 6anT — ID ko4 npoussoguTend, cnegyowmn 6ant —
ID kog MuKkpocxemsbl. [locne aToro NnponcxoguT NOBTOP Bblgayn AaHHbIX 40 NepeBoaa NMHUK
NCE B HeakTMBHOE COCTOSIHME, KOTOpOe mnpekpawaeT onepaumio 4vteHust ID kogoB u
nepesoaut nuHmMio SO B BbICOKOMMMEOaHCHoe cocTosiHne. WMameHeHne nuHumM nCE
BO3MOXHO B ntoboe BpeMs, TO eCcTb YTeHue nonHoro 6anta He TpebyeTcs.

BpemeHHasa guarpamma onepauumn yteHus 1D kogoB npuBegeHa Huxke (PucyHok 27).

nCs '\ /

14 15 16 22 23 24 30 3 32 38 39 40 48

SCK 7T ':|'|3 mﬂmﬂmﬂmﬂmﬂr ......

._,‘ Kopg |
f;’ onepauuu
(———

Y

Sl

NN NN SO0 TO NI OO OO NOS
/

BbicokonmneHaaHcHoe :
SO cocTodHune

A

01h X cah X 01h X Cah X 0k }—

Kon Koa Koa, Koa Koo
npoun3BOAMUTENST  MUKPOCXEMbl  Mpou3BOAUTENS MMKPQCXeMbl NMPON3BOAUTENSA

PucyHok 27 — Onepauusa yteHus |D Koaos.
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5 BpemeHHble guarpamMmmbl
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OaHHbIX

PucyHok 28 — BpemeHHast anarpamma uukna yreHus 1.
YnpasneHue no agpecy UnOE = UnCE = UIL, UnWE = UIH
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PucyHok 29 — BpemMeHHasa gnarpaMmma uukna YteHus 2.
YnpaeneHue no nOE, nCE. U,we = Uy. CurHansel Ha BbiBogax TDI, TCK, STROBE
B cocTosiHum nornyeckoro «0», MRST nornyeckom «1»
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555 ans nporpamm
2AA gns ctupanus

PA ansa nporpamm
SA Ansa cTupaHus cektopa
555 ans ctmpaHusa MUKpPOCXeMbl
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PucyHok 30 — BpemeHHas anarpamma uukna sanucu/ctmpanums 1.
YnpasneHue no nWE. U,oe = Uy Ha NPOTAXEHMUU LUKNa 3anucu
555 ana nporpamm PA ans nporpamm
2AA pns ctupanus SA ans cTupaHusa cektopa
555 ans cTMpaHusa MUKpPOCXeMbl
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PucyHok 31 — BpemeHHas anarpamma uukna sanucu/ctmpaHums 2.
YnpaBneHue no nCE. Upoe=Uiy
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PucyHOK 32 - BpeMeHHaﬂ AuvnarpamMmma UuKna 3aWMUTbI/CHATUA 3aMUTDbI
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PucyHok 33 — BpemeHHasa gunarpamma nepeknto4eHus cTaTyCHbIX OuUT.
Cuctema moxeTt ucnonb3oBatb NCE unun nOE ana nepekntoyeHus D2 u D6.
D2 nepeksntoyaeTcA TONMbLKO NPU YTEHMU NO aApecy BHYTPU CTUPAEMOro ceKkropa
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PucyHok 34 — BpemeHHas anarpamMmma 3anucu/4teHusi nocrneaoBaTefibHOro KaHana
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PucyHok 35 — BpemeHHast anarpamma 3anucu nocriegoBatenibHOro kaHana SPI
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tPHZ(sCK-D), tPLZ(SCK-D)

twHsck tLsck

scK  /  Nos /T N/ Nos /S o--- /T \Los o5 fos \ / \

—
SI XX XX00000OO00OOOOCOOOOE. =« + OGO

—

tpzH(sCK-D), thsi, th(sck-sn™
t | | — trzH(sCK-D), IPZL(SCK-D)
PZL(SCK-D)

50— OB -+ A B OO e—

PucyHok 36 — BpemeHHasa aonarpaMmma 4YteHus nocnegoBaTeribHOro kaHana SPI
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6 [MpenenbHo-AoONyCTUMbIE U NpeaernbHble NapaMeTpbl

Ta6bnuua 13 — NpeaenbHO-AONYCTUMbIE 3NEKTPUYECKME PeXUMbI IKCNyaTauum u
npeaenbHbIe 3NIeKTPUYECKUE pexXMMbl MUKPOCXeM

Hopma napameTpa

()]
S 3 I'Ipep,eano: MpepenbHbIn
HaumeHoBaHMe napameTpa, % % 'a;: AOMYyCTUMBIV peXUM
eAMHULA U3MepeHUs s pexum
L? Lg £ He He He He
o MeHe
o Gonee | MeHee bonee

HanpsixkeHne nutaHus, B Ucc 3,0 3,6 - 3,9
BxogHoe HanpsikeHne BbICOKOro ypoBHs, B U 2,0 5,25 - 53
BxogHoe HanpskeHne HU3KOro ypoBHS, B U, 0 0,8 -0,3 -
HanpspkeHne BbICOKOIr0/HU3KOro YPOBHS,
npuknagbiBaeMoe K BbIXOAY B COCTOSIHWUM Uonz, 0 5,25 03 5.3
«BblkntoyeHoy, B, UoLz
Ha BbiBogax DO — D7
BbIXOOHOWM TOK BbICOKOIO YPOBHSA, MA loH -2,0 - -4,0 -
BbIXOOHOWM TOK HU3KOMO YPOBHSA, MA loL - 40 - 6,0
ONuWTenbHOCTb CUrHana BbICOKOMO  YPOBHS ‘ 10 3 3 B
cuHxpocurHana SCK, Hc WHSCK
OnNWTenbHOCTL  CUrHama  HU3KOIO  YPOBHS i 10 3 3 ~
cuHxpocurHana SCK, Hc wesck
Bpemsi yCcTaHOBNEHUSA HU3KOro YPOBHSA curHana i 28 3 3 B
NCE oTHOCWTEnNbHO cuHxpocurHana SCK, He SUInCE
Bpems yoepXaHusa HU3KOrO YpPOBHS curHana ¢ 5* 3 3 B
NCE OTHOCUTENbHO CUHXpocurHana SCK, He HInCE
Bpema  ycTaHOBNEHWss  BbICOKOrO  YPOBHS
curHana nCE oTHocuTenbHO CcuHXpocuUrHana | tsysnce 28 - - -
SCK, HC
Bpemsa yaepaHus BbICOKOro ypOBHSI curHana ¢ *
nCE oTHOCMTenbHO cuHxpocurHana SCK, He HanCE 5 B B a
AnuTtenbHOCTb CuUrHama BbICOKOTO  YPOBHSA
paspeLueHus 3anncu NCE B pexxume SPI nocne | twhince 1000* - - -
KoMaHpg 3anucu, HC
AnnuTtenbHOCTb CuUrHama BbICOKOTO  YPOBHSA
paspeLueHus 3anncu NCE B pexxume SPI nocne | twhance 50* - - -
KOMaH[ YTeHus!, HC
Bpewmsa yaoepxanusa curdana nOE OTHOCUTENBHO | tymwe- 13* _ a 3
OKOH4YaHua curHana nWE, HC nOE)
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BpeMFI COoXpaHeHusa BbIXOAHbIX AOaHHbIX

oTHocuTenbHO curHanos, NOE, NCE npu YTeHun, tv(noe-0) 0* -

He tv(nce -p)

Bpewmsi COXpaHeHus curHana agpeca ¢ 45 B

OTHOCUTENBLHO curHana nWE, He VIWE-A)

Bpemsi  yCcTaHOBNEHUs BXOAOHbLIX  CUrHamoB

AaHHbIX OTHOCUTENbHO OKOHYaHMS cUrHana | tsyp-nwe 30 -

NWE, HC

Bpewms yCTaHOBNEHUS curHana agpeca tsuea- 0* B

OTHOCUTENbHO Ha4vana curHana nWE, Hc NWE L)

Bpems ygepxaHus curHana BXOOHbIX AaHHbIX *

OTHOCUTENBHO OKOHYaHMs curHana NWE, He towe-o) | 15 -

Bpemsi ycTaHOBNEHMSA curHana BbICOKOro YpOBHS *

NWE oTHocuTenbHO cHATUA curHana nOE, He (su(roe H-nwe 0 a

Bpewms yCTaHOBNEHUA curHana nCE *

OTHOCUTENbHO Havana curHana nWE, He tsupce-we | 0 B

Bpewms yoep>xaHus curHana agpeca *

OTHOCUTENbHO curHana NCE, He tnce-) | 45 a

Bpewms yCTaHOBNEHUS curHana agpeca *

OTHOCUTEernbHO Ha4vana curHana nCE, HC fsuance ) 0 a

Bpemsi ycTaHOBMEHMST cUrHana BXOAHbIX AaHHbIX *

OTHOCUTENBHO OKOHYaHUs curHana nCE, He tsup-nce) | 30 B

Bpems ygepxaHusi curHana BXOOHbIX AaHHbIX

OTHOCUTENbHO OKOHYaHWA curHana nCE npu | typcep) 15* -

3anmcu, He

Bpems yoepxaHus curHana nCE oTHocuUTesnbHO *

curHana nWE, He towence) | 0 -

Bpewms yCTaHOBNEHUS curHana nCE

OTHOCUTENBHO HaMPsKeHust MuTaHus Uge, MC tsuueonce) | 4 -

Bpems yCTaHOBNEHUA curHana nCE *

OTHOCUTENBLHO OKOHYaHuA curHana nOE, He tsuioemnce) 0 a

Bpewms yCTaHOBNEHNA curHana nWE *

OTHOCUTENbHO Havana curHana nCE, He tsugwe-nce | O B

Bpemsi coxpaHeHus curHana hCE oTHocutenbHO *

curHana NWE,He tvoce-we) | O -

Bpemsi Bxoga B peXxum 3amTbl, MKC fsutroe-pr) 4* -
tsuo-pr)

AnvtenbHocTb curHana nWE npu  3awmte | twmwe- 100 3

CeKTopa, MKC PR)

OnutenbHocTe curHana nWE npu  cHATUK twer- 40* 3

3alnTbl CEKTOpa, MC WE)

Bpemsi  yCTaHOBNEHUs  BXOOHOrO  curHana

nocriefosatesfibHblX  AaHHbIX  OTHOCUTENbBHO | tsyp-tck) 5* -

cuHxpocurHana TCK, Hc

Bpewms yaepxaHus curHana BXOHbIX

nocriefoBatesfibHblX  [JaHHbIX  OTHOCUTENbHO | tyrck-p) 0* -

cuHxpocurdana TCK, HC
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I'Iepmo,u, cnegoBaHna  MMNYJNbCOB  TaKTOBbIX

*

CuUrHarios Ha BXoae TCK npu | Tcwr) 0,14 0,24* - -
nporpaMMmpoBaHumn, MKC
[Mepnog cnegooBaHUA  MMMYNbCOB  TaKTOBbLIX *
PUoA —cnea y Teen | 038" | 0,64* - -
curHanoB Ha Bxoge TCK npu ctupaHum, MKC
[OnuTenbHOCTb  CUrHanNa  HU3KOMO  YPOBHS *
twnce L) 30 - - -
paspelueHns 3anmucn NCE, HC
[OnuTenbHOCTb  CUrHanNa  HU3KOMO  YPOBHS *
twnwe L) 30 - - -
paspewleHuna 3anncm NWE, Hc
Bpems HapacTaHusa 1 cnaga BXOAHbIX CUrHanNnoB
P P Aa BXon ot - 10 - 20
HC
EmkocTb Harpysku, nd C. - 50* - -
Pabouas yacrtoTa nocnegoBaTensbHOro ¢ 50
nHTepdeinca, My
Yncno umKnoB 3annucu/cTtmpanns gaHHbIX
H panns A 20 000
npu T=85 °C Npr - - -
npun T=125 °C 10 000
Bpemsi xpaHeHunsa nHcopmauuu, net 25
npu T=85 °C tes - - -
npu T=125 °C 13
Bpems umkna cumTbiBaHNs MHopMaLmn, HC tevr 70* - - -

Bpemss yaepxaHus curHana S| BXOAHbIX
nocrefosartesfibHblX  [JaHHbIX  OTHOCUTENbHO | tysck-s) 1 - - -
cuHxpocurHana SCK, Hc

BpeM$| yCTaHOBNEHNA BXOOHOIo CurHana Sl

nocriefosartesfibHblX  [JaHHbIX  OTHOCUTENbHO | tsysck-si 2 - - -
cuHxpocurHana SCK, Hc
OnutenbHOCTb  CUrHana BbICOKOrO  YPOBHS *

tw(nce n) 35 - - -
pa3spelueHns 3anmcn NCE, He
OnutenbHOCTb  CUrHana BbICOKOrO  YPOBHS *

tw(nwe H) 35 - - -

paspewleHna 3anncm NWE, Hc

llpumeyaHue —He gonyckaetcs ogHOBpeEMeHHOe Bo3aencTBme ABYX U Bonee npeaenbHbIX
PEXMMOB
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7 dnekTpuuyeckue napameTpbl MUKPOCXEMbI

Ta6bnuua 14 — dnekTpuyeckme napamMeTpbl MUKPOCXEM NPU NPUEMKE N NOCTaBKe

o ©
O S ® Hopma 2
O Ixra PR
HanmeHoBaHue napameTpa, E napameTpa 5
eAnHuLa N3MepeHums, QS g Y &
X M O E o
PEXUM U3MEPEHNUA >0 ®© He MeHee | He 6onee s o
nwoc o ©
o (=
BbIxogHoOe HanpsKeHne BbICOKOro YpoBHS, B Uon 2,4 -
BbixogHOE HanpshkeHne HU3KOro ypoBH4, B UoL - 0,4
Tok noTpebneHna B pexume XpaHeHus  npwu
KMOTI1-ypoBHsix Ha Bxogax, MA
npun Unce = Unoe = Umrst = Uce, Ui =0 B, lees - 1
f| =0 MI_LI,
BbIXOOHOM TOK BbICOKOrO YPOBHSA B COCTOSIHMM
«BblkntoyeHo», MKA lozh -1 1
np¥t Unce = Uy
BbIXOOHOM TOK HM3KOrO YPOBHSI B COCTOSIHMM
«Bblkno4eHo», MKA lozL -1 1
npyt Unce = Uy
TOK yTeYKkn BbICOKOrO YPOBHSA Ha BXxoAae, MKA, aAns
Lk -1 1
BbiBOAOB agpeca, nCE, nOE, nWE
TOK yTEYKM HU3KOro YPOBHS Ha BXoae, MKA o -1 1
BxogHOM TOK BbICOKOIO YPOBHA Ha ULUPOBLIX
BXO4ax, C pe3nCTOpoM goonpeaenenusi, MKA, | 80 180
ons  sbiBogos TDI, OE_HV, A9 HV, SEL_SPI, IH
SCK, SI, TCK, MRST, STROBE
Bpems 3agepXku pacrnpoCTpaHeHUs AaHHbIX Mpu 25,
nepexone BbIXxoaa n3 COCTOSAHUSA 1) 125,
tpHz(ncE-D) - 60
BbICOKOIO/HWU3KOro YPOBHSA B cocTosiHVe 1 - 16
«BblkntovyeHo» no curHany nCE, HC, tpLz(nce-D)
npn C, =50 n®
Bpemsi 3agepxku pacnpocTpaHEeHUst OaHHbIX Npu
nepexone BbIXxoaa n3 COCTOSAHUSA 1)
tPHZ(nOE—D)
BbICOKOI0/HN3KOro YPOBHS B COCTOSIHME 1) - 16
«BbIknoueHo» no curHany nOE, HC, tpLz(noE-D)
npu C. =50 n®
Bpemsi 3agepku pacnpocTpaHeHUst OaHHbIX Npu 1)
nepexone Bbixoaa U3 COCTOAHUA «BbIknoyeHo» B tPZH(SCK—D) 18
| _
COCTOSIHWE BbICOKOTO/HU3KOrO YPOBHSA MO CUrHany trz1(sCK-D)
SCK, HC
Bpemsi 3agepkum pacnpocTpaHeHUs OaHHbIX Npu 1)
nepexone BbIXo4a n3 COCTOAHUA BbICOKOIo tPHZ(SCK—D) 18
1 _
/HW3KOrO YPOBHS B COCTOSIHWE «BbIKNtOYeHO» Mo trLz(sCK-D)
curHany SCK, HC
Bpems Bbibopkn no curHany TCK, He tacrek) - 35*
Bpewmsa ctupaHus cektopa, * *
P P P twEr_s) 110 220
MC
- *
Bpemsi nporpammupoBanunsa 6anta, MKc tove By _ 200
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(] ©
oS ® Hopma < 3)
O Q =X
HaumeHoBaHue napameTpa, E napameTpa =R
eauHuLa N3MepeHums, [ ‘Ev Y é
X ™m O E O
PeX1M UsMepeHns >0 ® He MeHee | He 6onee s o
o c o ©
o [
OnHammyeckun Tok NnoTpebnenus, MA, .
—_ |occ - 50
npu lo = 0 MA
Bpemsi Bbibopkn agpeca, He taa) - 55*
Bpems Bbibopku no curHany nOE, HC tamoE) - 55* 12255’
Bpems Bbibopku no curHany nCE, He tance) - 65* - 60
* *
Bpemsi cTupaHnsa MUKpoCxeMbl, C twer) 1,5 3
* *
Bpemsi nporpaMmmnpoBaHnsa MUKPOCXEMbI, MUH tever 3,5 7

b 3HayeHune BPEMEHHbIX MapamMeTpoB obecneumnBatoTCs KOHCprKLl,I/IeIZ MUKPOCXEMbI.

MuKpocxeMbl AOMKHbI ObiTb YCTONYMBBLI K BO3OENCTBUIO CTaTUYECKOro 3reKTpuyecTBa

C noTeHumanom He meHee 2 000 B.
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8 TwunoBble 3aBUCUMOCTM

Pasfnen Haxooutca B pa3paboTke.
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Hymepauusi BbIBOLOB NokasaHa yCroBHO.
PucyHok 37 — Mukpocxema B kopnyce H16.48-1B
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o o o 0 ig O O O O O
7 6 4 3 54 53 52 51 50 49
o 8 48 O
o9 47 O
0 10 46 O
0O 11 45 O
o o12 44 O
43 O
013 42 O %
O 14 g
41 O
o 15 !
40 O 0
0O 16
39 O
O 17
38 O
018 37 O
0 19 36 O
0o 20 3B O
M o 21
— 22 23 24 25 26 27 28 29 30 31 32 33 34
=3 0 0 0O 0O 0O O o o o o o 0o o :
6,95 max |

1 Pa3smepsbl KOHTaKTHbIX nnowanok (KM) kpucranna (85 x 105) mkm. Matepuan KIl — Al
(anioMnHun).

2. TonwwuHa kpuctanna (0,480 + 0,015) mm.

3 M - mapkuposka kpuctanna MLDR106, nokaszaHa yCroBHO.

4  Howmepa KI1 kpuctanna, Kpome nepson, NpucsoeHbl ycroBHo. PacnonoxeHue KI1
COOTBETCTBYET TOMOMNOMMYECKOMY YEPTEXY.

PucyHok 38 — Kpuctann (6eckopnycHoe UcCnosiHeHue)

Ta6bnuua 15 — KoopauHatbi KI1

Ne | O6o3Ha4YeHue KoopauHatbi KI1 Ne | Obo3HavyeHue KoopauHatbi KI1
Kn Kn X Y Kn Kn X Y
1 2 3 4 1 2 3 4
1 VD33! -66,7 2864,0 32 OE _HV 1549,2 -2864,0
2 TM<1> -416,7 2864,0 33 D<7> 1981,7 -2864,0
3 A<18> -800,1 2864,0 34 SCK 24142 -2864,0
4 A<16> -1232,6 2864,0 35 Sl 3264,0 -2198,3
5 A<15> -1665,1 2864,0 36 nCE 3264,0 -1825,8
6 A<12> -2097,6 2864,0 37 A<10> 3264,0 -1453,3
7 A<7> -2530,1 2864,0 38 VSS! 3264,0 -1113,4
8 A<6> -3264,0 2307,5 39 nOE 3264,0 -790,8
9 A<5> -3264,0 1935,0 40 A<11> 3264,0 -418,3
10 A<20> -3264,0 1562,5 41 TDI 3264,0 -45.,8
11 A<4> -3264,0 1190,0 42 VPP 3264,0 385,7
12 A<3> -3264,0 817,5 43 TM<0> 3264,0 559,2
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13 TM<2> -3264,0 477,5 44 A<19> 3264,0 882,5
14 TCK -3264,0 154,1 45 A<9> 3264,0 1255,0
15 A<2> -3264,0 -218,4 46 VSS! 3264,0 1595,0
16 A<1> -3264,0 -590,9 47 A<8> 3264,0 19175
17 A<0> -3264,0 -963,4 48 SO 3264,0 2290,0
18 D<0> -3264,0 -1335,9 | 49 A<13> 2495,8 2864,0
19 A9 _HV -3264,0 -1708,4 | 50 A<14> 2063,3 2864,0
20 D<1> -3264,0 -2080,9 | 51 STROBE 1630,8 2864,0
21 DUcc -3264,0 -2420,9 | 52 MRST 1198,3 2864,0
22 SHDN -2480,0 -2864,0 | 53 A<17> 765,8 2864,0
23 EXT_POR -2129,2 -2864,0 | 54 nWE 333,3 2864,0
24 SEL_SPI -1745,9 -2864,0
25 D<2> -1313,4 -2864,0
26 D<3> -880,9 -2864,0
27 VD33! -480,9 -2864,0
28 D<4> -98,3 -2864,0
29 VSS! 301,7 -2864,0
30 D<5> 684,2 -2864,0
31 D<6> 1116,7 -2864,0
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10 UHdopmaumnsa pna 3akasa

TemnepaTypHbIN

O603HayYeHue MapkupoBka Tun kopnyca ManasoH
1636PP4Y 1636PP4Y H16.48-1B MuHyc 60 — 125 °C
K1636PP4Y K1636PP4Y H16.48-1B MuHyc 60 — 125 °C

K1636PP4YK K1636PP4Ye H16.48-1B 0-70°C

Mukpocxembl ¢ npuemkon «BlM» mapkupyoTcs poM6oMm.
Mukpocxembl ¢ npuemkon «OTK» mapkupytotcs 6ykBomr «K».

lMpumeyaHue — Mukpocxembl B 6€CKOpNYCHOM MUCMNOMHEHWUM NOCTaBNAOTCA B BUAE
OTAENbHbIX  KPUCTanmnoB, MoOfy4YaemblX  pasgeneHveM  nnactuHbl.  Mukpocxembl
noctaensTca B Tape (kencax) 6e3 notepu opueHTaumm. MapkMpoBKka MUKPOCXEMbI —
1636PP4H4 n K1636PP4H4 — HaHOCcuKTCA Ha Tapy.
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INucT perncTpaumm naMmeHeHU M

Ne Aata | Bepcus KpaTkoe copepxaHue MsMeHeHUs NeNe nsmeHsembIx
n/n nuicToB

1 21.05.2015 | 1.0.0 |BepeHa Bnepsble

2 22.09.2015 | 1.1.0 |WcnpaBneHbl Tabnuubl 13, 14 44 — 48
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