Cneuyudgukayus

MN3Y c anekTpnyecknm nepenporpammupoBaHuem Flash-tuna,
1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4
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[T — rog Bbinycka
HH — Hepensa Bbinycka

Tun kopnyca:

— 48-BbIBOOHOW
MeTannokepamMmmyeckuin Kopnyc
H16.48-1B;

— MukpocxeMbl 1636PP4H4 n
K1636PP4H4 noctaenstoTcs B
6ecKopnyCHOM MCMNOSTHEHUM

OCHOBHbIe XapaKTepUCTUKN MUKPOCXEMbI:

NHdopmaumoHHas emkocTb 16M (2M x 8) 6uT;

Hanuune gByx nocnegoBaTenbHbIX M NapannenbHOro
NHTEPdENCOB;

CoBmecTumocTb no Bxogam ¢ 5 B («5 B TonepaHTHOCTb»);
Bocemb cektopoB no 2 Moéwur;

1024 ctpaHuubl no 16 Kéu;

B03MOXHOCTb CTUpaHus cTpaHuubl, Ntobon KombnHauum
CEKTOPOB M BCEW NaMSTH;

PyHKUMA 3aLUMTBI CEKTOPA OT CTUPaHUSA U 3anuncu:
annapaTHas NpoBepka CekTopa Ans npeaoTBpaLleHns
CTMpaHUA 1 3anucu;

YMeHbLUEHNE BpEMEHM NPOrpaMMmNpPOBaHUs Npu
NOBTOPSAIOLLNXCA NPOrpaMMHbIX KOMaHOHbIX
nocrnegoBaTenbHOCTAX (pexum bypass);

AnnapaTtHbIn anropuTM aBTOMaTUYECKOro CTUPaHNA U
BepudmKaunmn BCcen NamsaTn UNn Kenaemoro KonmyecTsa
CEKTOpOB;

AnnapaTtHbI anropuTM aBTOMaTUYECKOW BEpUUKaLmn n
3anucu gaHHbIX N0 yKa3zaHHOMY agpecy;

[MporpaMmHbI MeTO AETEKTUPOBAHUSA OKOHYAHUS
LMKITOB CTUPaHUSA U 3anucu;

BcTpoeHHasa cxema oopMMpoOBaHUS BbICOKOBOSIbTHOMO
HaNPS>KEHUsS1 NPOrpaMMMUPOBaHNS N CTUPAHKS;
BcTpoeHHasa cxema cbpoca npu BKIHOYEHUN NUTaAHUS;
Bpemsa coxpaHeHus gaHHbix 13 net npu

TemnepaTtype 125 °C;

10 000 ymknoB 3anMcu/CTMpaHnsa gaHHbIX Npu
TemnepaTtype 125 °C;

HanpsibkeHune nutanus ot 3,0 go 3,6 B;

Tok NnoTpebneHnsa B pexunme xpaHeHusi He 6onee 1 MA;
OnHamunyeckum Tok noTpedneHns He bonee 50 MA,;
Bpems BbI6opkn He Bornee 65 Hc;

Paboyunn gnanasoH Temneparyp:

O603HauYeHne Owvana3oH
1636PP4Y MuHyc 60 — 125 °C
K1636PP4Y MuHyc 60 — 125 °C

K1636PP4YK 0-70°C

O6Lee onucaHue U o6nacTb NPUMEHEHUA MUKPOCXEMbI

Mukpocxembl UHTerpanbHble 1636PP4Y (aanee — MMKpoCcxeMbl) NpeacTaBnsoT cobon
SHeproHesaBucMMble 3anomMuHalowue yctponctea Tuna «Flash» ¢ konuyectBoM UMKNOB
nepesannucy 0O HECKOSbKUX OECATKOB ThICAY AN XpaHEeHUs 1 onepaTtuBHOW Moandukaumnm
MacCUBOB JaHHbIX, NPOrpaMMHOro obecnevyeHns 1 perynupyoLwmx Bo34enCTBMI annapaTypbl

cneunanbHOro Ha3Ha4YeHu4.
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Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

1 CTtpyKTypHasa 65yi0K-cxema MUKPOCXeMbI
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PucyHok 1 — CTpykTypHasi 6nok-cxema MUKPOCXeMbI
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Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

2 YcnoBHo-rpaduyeckoe ob6o3Ha4yeHune
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Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

3 OnwucaHue BbLIBOOOB

Tabnuua 1 — OnucaHue BbIBOAOB

N2 KOHTaKTHbIX

Ne BbIBoAa O6o3Ha4yeHne
kopnyca nrfowanok BLIBOAA Ha3HaueHue BbiBOAA
KpucTtanna

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 Bxog curHana agpeca

11 12 A3 Bxog curHana agpeca

12 14 TCK Bxog cuHxpocurHana

13 15 A2 Bxog curHana agpeca

14 16 A1 Bxog curHana agpeca

15 17 A0 Bxog curHana agpeca

16 18 DO Bxoa/Bbixoa, curHana gaHHbIX

17 19 A9 HV Bxoa pexuma yCcTaHOBKWU/CHATUS 3aWMThbl OT
— 3anMcn 1 CTMpaHus

18 20 D1 Bxoa/Bbixoa, curHana gaHHbIX

19 24 SEL SPI Bbib6op uHTepenca SPI (akTUBHbINA 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/Bbixog, curHana gaHHbIX

24 29 GND O6uwmn

25 - NC He ncnonbayetcs

26 30 D5 Bxoa/Bbixoa, curHana gaHHbIX

27 31 D6 Bxoa/Bbixoa, curHana gaHHbIX

o8 37 OE HV Bxopg pexuma ycTaHOBKW/CHATUS 3aLnTbl OT
— 3an1Mcn 1 CTMpaHus

29 33 D7 Bxoa/Bbixoa, curHana gaHHbIX

30 34 SCK CwuHxpocurHan nHrepgenica SPI

31 35 Sl BxogHble AaHHble nHTepdenca SPI

32 36 nCE Bxon curHana paspeLueHns BbIOOpPKU

(aKTMBHbIN HU3KUA YPOBEHD)

33 37 A10 Bxog curHana agpeca

34 38 GND O0wmn

35 39 NOE Bxon curHana paspeLueHns YTeHns

(aKTMBHbIN HU3KUA YPOBEHD)

36 40 A11 Bxog curHana agpeca

37 41 TDI Bxoa/Bbixo, nocneaoBaTenbHbIX JaHHbIX

38 44 A19 Bxog curHana agpeca

39 45 A9 Bxog curHana agpeca

40 46 GND O6wmn

41 47 A8 Bxog curHana agpeca

42 48 SO BbixogHble gaHHble uHTepdenca SPI
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Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

N2 KOHTaKTHbIX

Ne BbIBoAa O6o3Ha4yeHne
nnowaaok HasHauyeHue BbiBOAa
Kopnyca BbiBOAa
KpucTtanna
43 49 A13 Bxog curHana agpeca
44 50 A14 Bxog curHana agpeca
45 51 STROBE Bxog curHana nHMumMmpoBaHusi obMeHa
46 57 MRST B‘Oxc)m curHana cbpoca (akTMBHbINM YPOBEHb
47 53 A17 Bxog curHana agpeca
48 54 AWE Bxon cUrHana paspeLueHns sanmcu
(2aKTUBHbIN HU3KNA YPOBEHb)
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Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

4 YKaszaHuAa no NMPUMEHEeHUI0 U AKCnnyartauyumn

Mpy pemMoHTe annapaTypbl U U3MEPEHNN NAapaMeTPOB 3aMeEHY MUKPOCXeM HEOBX0aUMO
NPOBOANTL TOMBKO NPWU OTKMIOYEHHbIX CTOYHUKAX NUTAHWUS.

WMHCTpyMEHT ana navku (CBapkum) U MOHTaxa He [JOfKeH WMeTb MnoTeHuunarn,
npesbiwatowmn 0,3 B oTHOCUTENBHO WNHBI «O0OLWMAY.

3anpelaeTca nogsefeHne Kakux-nnbo anekTpuyecknx curHanos (B TOM YUCHe LUUH
«lMutanmer, «OBLWMIN») K BbIBOAAM MUKPOCXEM, HE MCNOSb3yeMbIM COrflacHo Tabnuue .

He ponyckaeTcs noaBeaeHue arnekTpudecknx CUrHanos (B TOM Yncre WuH «lMutaHve,
«Obwuny») k obpaTHOM CTOPOHE MUKpOCcxeMbl B HGeckopnycHoM ucrnonHeHun (1636PP4H4,
K1636PP4H4).

Mexagy BbiBogamm Ucc u GND ycrtaHaBnmBaeTcs unbTpylowas €eMKOCTb
He meHee 0,1 MKD.

KpblILWKa MUKpPOCXEM 3MEKTPUYECKU coeHEHA C BbIBOAOM 24 («OBLwum»).

[MopsaoK nogayn U CHATUS HaNPSXKEHUS MUTaHUA U BXOAHbIX CUrHANoOB Ha MUKPOCXEMB
AOMMKEH ObITb CneaytoLwmnMm:

— nopava (BkntoYeHne Mmnkpocxem) — «OBLwminy, BxogHoe HanpskeHne Ui, BXOoOHble

UnpoBbIE CUrHarmMbl UM OAHOBPEMEHHO;
— CHsATKE (BbIKNIOYEHNE MUKPOCXEM) — B OBpaTHOM NopsaKke UM 0gHOBPEMEHHO.

BpeMeHHble anarpaMmMbl paboTbl MUKPOCXEM NPUBEAEHbI HA PUCYHKaX — .

© AO «lMKK Muna+dp» 6



Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

5 OnucaHune PyHKLMOHMPOBAHUSA MUKPOCXEMbI

5.1 MNopnpepxvBaemMble onepauumn Ha LNHE NaMATU

B pasgene onucbiBaloTca HeobxoguMmble YCNOBUS U onepaumn, nogaepXvBaemMble
MUKPOCXEMOMW, KOTOPbIE NHULIMNPYIOTCHA Yepes BHYTPEHHUN KOMaHAHbIN perncTp. KomaHaHbIn
perncTp He 3aHMMaeT agpecHoe NPOCTPaHCTBO NamMsTW. KoMaHAOHbIA pernctp COCTOUT U3
TPUITEPOB, KOTOPblE XPaHAT WHAOPMAaLMIO, MOCTynawLylo C LWKMH agpeca W AaHHbIX,
HeobxoaMMyto AN BbiNoNHEHUA koMaHg. CogepXXMmoe perucTpa Ucnonb3yeTcst BHYyTPEHHUM
UHTepgencom ynpasneHus. WHTepdenc ynpasneHuss opmupyeT onepauun ang
ycTponctea. Hmxe (Tabnuua 2) nokasaHbl onepauum Ha WnHe namatn, Tpebyemble BXOAHbIE
N BbIXOAHbIE YPOBHW CUrHamnoB.

Ta6bnuua 2 — Tabnuua NCTUHHOCTN MUKpOCcXeMbl. Onepauun Ha LWKMHE NaMATH

OE_HyvV,
Onepauus nCE | nOE | nWE Anpec DO-D7 A9_HV
UteHus L L H BXOAHOM agpec BbIXOAHBIE L
JaHHble
- BXOAHbIE
3anucu I H I BXOQHOW agpec AHHbIO L
lNoHWKeHHOro H X X X 7 L
anekTponoTpebneHus
HeaktnBHOEe cocTosHne L H H X Z L
C6poc X X X X Z L
Agpec cekTopa, BXOAHble/
3awmTa cektopa L H L AB=L, BbIXOOHbIE H
Al=H, AO=L JaHHble
Apec cekTopa, BXOAHble/
CHATMe 3almnTbl cekTopa L H L A6=H, BbIXOOHbLIE H
Al=H, AO=L JaHHble
lMpumeyaHus:

L — nornyeckuit Honb (Ui, H - norndeckas eguHmua (Ui, X - L unn H;
I — nepexop ypoBHS curHana U3 normyeckoro «Hyns» B «eOUHULLY»;
Z — TpeTbe COCTOSIHME.

5.2 Tpeb6oBaHusa, npeabABNsAeMble NPU YTEeHUU AaHHbIX

[Jna 4TeHns paHHbIX C BbIXogoB, Ha BbiBoabl NCE n nOE HeobxogMmo nopaTb
nornyeckun yposeHb Hyns. Beisog nCE perynvpyeT MOLWHOCTb U BbIOUpPaeT MUKPOCXEMY.
BoiBog nOE ocyuiecTBnsieT ynpaeneHme BBOAOM-BbIBOAOM MaccuBa AaHHbIX. BeiBog nWE
JOMMKEH OCTaBaTbCA B COCTOSAHUM €ANHULIbI.

BHyTpeHHUIN nHTepdenc ynpaBneHus nepexoauT B COCTOSIHUE YTEeHUS OaHHbIX Mpu
BKIMIOYEHUN NUTaAHUA UM annapatHom cbpoce. Takum o06pasom, rapaHTUpyeTcs, 4TO
Cny4YyamHoe M3MEHEHME COAEepPXMMOro Moaynsi NamMsTM He MNPOU3OMOET MNpPU NepexoHblX
npoueccax nuTaHus. HMKaknmx KomaHg B 3TOM pPEXUME He HYXKHO, YTOObI MONYyYnTb AaHHbIE.
Llnkn 4yTeHna aHanormyeH ctaHg4apTHOMY MUKPOMPOLLECCOPHOMY LIMKIY, BO BPEMS KOTOPOro
agpec BbICTaBNsieTCA Ha BXOAbl agpeca, a AaHHble BblAalTCs Ha BbIXOAbl AAHHbIX.
Mwukpocxema ocTaeTca 4OCTYNHOM ANS YTEHUNA, NoKa CoAepPKMMOEe KOMaHOHOro permctpa He
N3MEHUNTCH.

[nsa gpononHuTenbHon MHopmaumm cm. nogpasgen 5.10 «YteHne maccmBa JaHHbBIXY.
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5.3 KomaHAabl 3annMcu n KoMaHAHble NocneaoBaTeNIbHOCTH

Ona 3anMcu KOMaHL WM KOMaHOHbIX — NOcreaoBaTenbHOCTEN,  BKNO4Yas
nporpaMMmpoBaHne AaHHbIX B MOAYMb NaMATU MUKPOCXEMbI (MOAYSb NAaMSTH) U CTUPaHUe
CEKTOPOB MaMsATW, MCMOMb3YeTCs Mepexoq YPOBHSA CUrHama W3 JNOrM4ecKkoro «Hyns» B
«eguHuuy» Ha BbiBogax NnCE unu nWE, B 3aBMCMMOCTM OT TOro, Kakon U3 HUX NPOM3ONaET
paHble. BoiBog nOE gormkeH octaBaTbCA B COCTOAHUN NOTMYECKON e4UHULbI.

Pexnm mukpocxembl «Unlock Bypass» (pasbnokupoBaHue 06XOAHOro perucrpa)
NO3BOMSET YCKOPUTb MporpaMmmupoBaHve. B 3Tom pexunme TOMbKO ABa umkna (BMeCTo
YyeTbIPEX) TpebywTca ans nporpammupoBaHus 6amta. B nogpasgene 5.13 «KomaHgHas
nocnefoBaTeNbHOCTb NporpammuvpoBaHusa 6anta» nogpobHo onuckiBatoTcs oba pexunma
3anucu: ctaHgapTHeln n «Unlock Bypass».

C nomoLLbo onepaumm CTMpaHna MOXHO CTepeTb CTPaHuLy, OOUH CEKTOP, HECKOJSTbKO
CEKTOPOB UnM BCK NamATb. Hwxe npeacTtaBneHo agpecHoe NPOCTPAHCTBO ANS KaXaoro
cektopa (Tabnuua 3). Agpec cekTopa COCTOUT U3 agpecHbIX OUT, NO3BOMSALWMX BbIOpaTh
oanH un3 cektopoB. B nogpasgene 5.9 «OnucaHne komaHa» nogpobHO onucbiBaeTca
CTMpaHue cekTopa 1 BCen NamaTu.

Mocne 3anucm KomMaHAHOW nocregoBaTenbHOCTM «Autoselect», (aBTomaTUdeckun
BbIGOP) MUKpOocxeMa BXxoauT B pexuM «Autoselect». [lanee moxHo npountatb «Autoselect»-
KoObl U3 BHYTPEHHEro pernctpa Ha Bbixogax DO-D7. [1ns aToro npuMeHAITCA cCTaHaapTHbIe
LMKITbl YTEHUS.

Tabnuua 3 — AgpecHoe NPOCTPaHCTBO CEKTOPOB

Owvana3oH agpecoB
CekTop A20 Al19 Al8 (B wecTHaguaTepuyHoMn

cCUCTEMe CYUCIIEeHUS)
SAO 0 0 0 000000h-03FFFFh
SA1 0 0 1 040000h-07FFFFh
SA2 0 1 0 080000h-0BFFFFh
SA3 0 1 1 0C0000h-OFFFFFh
SA4 1 0 0 100000h-13FFFFh
SA5 1 0 1 140000h-17FFFFh
SA6 1 1 0 180000h-1BFFFFh
SA7 1 1 1 1C0000h-1FFFFFh

5.4 PeXuUM NOHUXEHHOro 3fieKTponoTpedrieHns

Ecnn He ocyuwectBnawTcs onepaumyM YTEHWS WM 3annucu B MUKPOCXEMY, TO
MUKPOCXEMa MOXET HaxoAUTbCS B pexume xpaHeHusl. B aToM pexume TOK noTpebneHus
3HAUMTENBHO CHWXAETCs, BbIXOAbl NEPEBOAATCS B BbICOKOMMMNEAAHCHOE COCTOSsIHUE,
He3aBMCUMO OT cocTosiHus Bxoga NOE. [Ins Bxoga B pexum xpaHeHusi Ha BbiBog NCE
Heobxogmmo nogatb HanpskeHne Ucc + 0,3 B (310 6onee orpaHWyeHHbI ananasoH, Yem
Ui). Ecnn Unce = Uin, HO 3a npegenamun Ucc + 0,3 B, TO MUKpOCXeMa Takke BOMAET B PEXNM
XpaHeHusi, HO Tok NoTpebnenns byaeT Gonble. [lNa nepexoaa uU3 pexmnma XpaHeHus B peXnm
yTeHus TpebyeTca cTaHgapTHOe BpeMst gocTyna (He 6onee 65 Hc).

Bo Bpemsi onepauuii CTUpaHust UM NpPorpaMMUPOBaHNS MUKPOCXeMa HaxoauTcs B
peXnmMme aKkTMBHOTO NOTpebreHns, Noka He 3aKOHYUTCS onepaums.
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5.5 Pexum «Autoselect»

Tekywmmn pexum npegocraBnaeT naeHTUuUkaTopbl NPON3BOANTESNS U MUKPOCXEMbI, a
Takke obecneymBaeTr  BepudMKauMlo  3aWMLEHHOCTU  CEKTOPOB  C  MOMOLLbLO
NOEHTUUKALUNOHHBIX KOAOB BblgaBaeMblx Mo wnHe DO-D7. OTOT pexum nepBOHavaribHO
npegHasHayanca Aans nporpammHoro obopygoBaHusi, 4Tobbl aBTOMaTUYECKM BblIOpaTb
COOTBETCTBYHOLMIA anroputM MNporpaMMmMpoBaHna  Onst  MUKpocxembl. OpHako, 3Tu
noeHTnmkaTopbl MOryT ObITb TaKKe MNOMNyYeHbl Yepe3 KOMaHAHbIA PErncTp.

Korga wmcnonb3yetca nporpaMmmHoe obopyaoBaHue, pexunm «Autoselect» Tpebyet
Hanuuusa HanpsbkeHnst Ui Ha Bxoge A9 HV. AgpecHble Bxoabl A6, A1, A0 gomxHbl ObiTb
yCTaHOBMEHbI B COOTBETCTBMM C Tabnuuen Hwke (Tabnuua 4), korga npoucxoamT
BepudunKaums 3almnEHHOCTM CEKTOPOB. ApecC CeKTopa AOIMKEH BbICTABNATLCA HA CTapLUnX
BGuTax agpeca B COOTBETCTBUM C Tabnuuen agpecHoro npoctpaHcTea cektopoB (Tabnuua 3).
Tabnuua 4 nokasbiBaeT COCTOSAHNE OCTarbHbIX aAPECHbLIX OUT, KOTOPbIE HE UMEIOT 3HAYEHMSI.
Korga Bce Heobxoaumble 6UTbI BbICTaBfEHbI, Kak TpebyeTcs, nporpammHoe obopyaoBaHue
MOXET CUMTaTb UOAEHTUMUKALMOHHBIN KoA C Bbixogos DO-D7.

MoxxHO nocnaTtb KoMaHgy «autoselect» yepe3 KOMaHOHLIM perncTp, Kak rnokasaHo B
Tabnuua 5 nogpasgena 5.7 «OnpepneneHne KOMaHA Ha LWMHE namAaATuy. 3TOT METod He
TpebyeT HanpsbkeHuss Un Ha Bxoge A9 HV. B pasgene «OnucaHue komaHg» nogpobHo
paccmMmaTpmBaeTcs 3TOT METOA.

Tabnuua 4 — «Autoselect»-koabl

A20 | A17 A5
OnucaHune NnCE|{nOE|nWE| no | no |OE HV| A9 HV |A6| no | Al | AO | D7 no DO
Al18 | A7 A2
ID Mpowussogutens: | L L H X X L H L| X L | L 01h
ID YcTponcTea: L L H X X L H L| X L|H C8h
01h
Bepudukauus 3allUMLLEH
3alNLLEHHOCTH L L H | SA| X L H L| X H | L 00h
cekTopa He
3aWnLLEH

5.6 3awwuTa U CHsITUe 3alUTbl C CeKTopa

AnnapaTHas 3awuTa cektopa 6riokmpyeT onepauum nporpaMmmMmMpoBaHnSa N CTUpaHnUs
ansa noboro cektopa. AnnapaTHOe CHATME 3aWuTbl CEKTOpa paspellaeT onepauum
nporpaMMmMpoOBaHNA U CTUPaHNA AN paHee 3alULLEHHOro cekTopa.

MeToA 3alnThbl U CHATUS 3aLLMTbI C CEKTOpa NpeaHasHa4vyeH TONbKO A4S NPorpaMmmMHOro
obopynoBaHus Tpebytowero HanpshkeHne Uin Ha BbiBogax A9 _HV n OE_HV.

Mukpocxema nocTaBndeTca C HesalwuWwEHHbIMKM  cekTopamu. [1o  KenaHuto
nonb3oBaTesnis AaHHble B MUKPOCXEMY MOTyT ObiTb 3anporpamMmMuMpoBaHbl U YCTAHOBIMEHbI B
3alMLLEHHOE COCTOSIHUE.
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5.7 OnpegeneHne KOMaHA Ha WUHE NaMATU

Ta6bnuua 5 — [locTynHble KOMaHAHbIe NOCreAoBaTeNIbHOCTH

_ Lmknbl Ha WwuHe
KomaHgHble é YeTBED-
NMocnepoBaTtenb- | ¥ | lepBbii Btopon TpeTtun °p MaTten LWecTon
HOCTU é‘ Tbin
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 Yctponctea | 4 | 555 | AA | 2AA| 55 | 555 | 90 | X01 | C8h
o Bepmcpl_/_lkaumsl (SA) 00
S |3awmuweHHocTn | 4 | 555 | AA | 2AA| 55 | 555 | 90
I |cektopa X021 01
Program 4| 555 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 — 3HayeHne Ui unu Un;

RA — agpec 4Yntaemon ss4enkn namaTu;

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

PA —agpec nporpaMMmpyemMon SYenkn namsaTn (agpec 3allenkmpaeTcs no
nonoxurtensHomy ¢poHTy NWE unn nCE, B 3aBUCMMOCTM OT TOrO Kakow
CNy4YnTCs paHbLUe);

PD — gaHHble, nporpamMmupyemble B  A4enky namsatm  PA  (gaHHble
3allenkmBaroTca No  NonoXxuternbHoMy ¢poHty nWE wnm nCE, B
3aBMCUMOCTW OT TOrO KaKoW CRy4YnTCs paHbLue);

SA — agpec cekTopa, KoTopbi Bepuduumpyetcsa (B pexmnme «Autoselecty) mnm
ctnpaetcsa. C nomoLbto agpecHblx 6utoB A20-A18 BbibupaeTcst CEKTop.

PgA — agpec cTpaHuubl, koTtopasa ctupaetcs. C NOMOLWbH agpecHbix ©ouT
A20-A11 BbIbupaeTca cTpaHuua.

2 OnucaHue onepaunin Ha WWHe YCTpPoNCcTBa npueeaeHo B Tabnuua 2.
3 Bce 3HaveHns nprBeaeHbl B LUeCTHagUaTepu4yHOM Buae.
4 Bo Bcex KOMaHOHbIX UMKax ornepauum 3anucu, 3a UCKIKYeHWeM 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 Ansa Bo3BpaTa B PEXUM YTEHUS MaccuBa OaHHbIX,

ecnn yCTpPOUCTBO B pexume «Autoselect» unu cratycHbein 6ut DS ycTaHOBNEH B

NOrNYECKyI0 «enHULY» (MoKa YCTPOMCTBO BbIAAET AaHHbIe cTaTyca).

8 UeTBEPTLIN LMKIT KOMaAHOHOW nocnegoBaTenbHOCTU « Autoselecty — UMK YyTeHus.
9 Mpn BepudmMkaumm 3alUWEHHOCTN CeKTopa uuTalTca AaHHble 00h gns

He3aLwmnLEHHOro cektopa, 01h ansa 3awmWEHHOro cekTopa.
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10 KomaHay «unlock bypass» Tpebyetcsa BbINONHWUTE Nepea KomaHgHon «unlock
bypass programy.

11 Tpebyetca komanga «unlock bypass reset» ana Bo3BpaTta B PeXuM YTEHUs
MaccuBa AaHHbIX, eCNN YCTPOMCTBO Haxoamnock B pexunme «Unlock Bypass».

5.8 AnnapaTHas 3awmTa gaHHbIX

KomaHaHble nocnegoBaTenbHOCTM NPOrpaMMUPOBAHUSA UMW CTUPAHUS BKKOYAKOT B
cebs unKnbl pas3bnokMpoBKN AN 3aliMTbl AaHHbIX OT OWNBOYHOM 3anucn. B gononHeHun K
9TOMY HUXeOoMnuCaHHble MeToAbl annapaTHOW 3aluTbl NpedoTBpaLLatoT cryvarHyo 3anucb
NN cCTUpaHmne, KOTopble MOryT BbITb MPUYMHON NEePEeXoaHbIX MPOLLECCOB MpuU Nogade u CHATUN
NUTaHUs, a Takke LWYMOB CUCTEMBI.

B Mukpocxemy BkrtoyeHa cxema cbpoca rnpu BKNIOYEHUU NUTaHUS (power-on reset),
koTopas obecrneunBaeT BNOKMPOBaHNE BHYTPEHHMUX CXEM MPOrpaMMUPOBaAHUS U CTUPaHUS, a
TaKKe KOMaHOHOro perucrpa nocne nogavv HanpsxeHns Ucc Ha BpeMs 4 Mmc.

Ha Bxogax nCE, nOE, nWE ycTtaHOBMNeHbl QuUIbTpbl WUMMYMbCHbLIX MNOMEX
ANUTENBHOCTBIO He Bonee 5 He Ana npegoTBpaLLeHns CryvyarHbIX LMKITOB 3anucuy.

Ecnm Unwe=Unce= UL " Unoe= UH nNpu BKMIOYEHUN MUTAHUHA, MWUKPOCXEMAa He
BOCMpUMET KOMaHZy no nonoxutenbHomy ¢poHty nWE. BHyTpeHHUn wuHTepdenc
yrnpaBfieHNs aBTOMaTUYECKN NEPEXOAMUT B PEXUM YTEHUS AAHHBLIX MPU BKIHOYEHUN MUTAHUS.

5.9 OnucaHune KomaHpA

3anncb cneunduyHbIX AaHHbIX MO ONpedenéHHbIM agpecaMm WM KOMaHAHbIX
nocrnegoBaTeNibHOCTEN B KOMaHAHbIN PErNCTP WHUUMMPYET onepaumm MUKPOCXembl. B
Tabnuue 4 onpegeneHbl OOCTYMHble KOMaHAHble  nocnefoBaTenibHOCTU.  3anuch
HEeKOPPEKTHOro agpeca Unn gaHHbIX UKW UX 3anucb B HEMPABWUITbHOM NOCMenoBaTENIbHOCTU
MOXeT MNepeBECTM MUKPOCXEMY B HEWU3BECTHOE COCTOsiHMe. TpebyeTca komaHga cbpoca
«reset», YTOOblI BEPHYTb MUKPOCXEMY B COCTOSIHME YTEHUSI MacCuBa JaHHbIX.

Bce agpeca n gaHHble 3awlenkueatoTcs no nosioxutensHomy gpoHty nWE wnnm nCE,
B 3aBUCMMOCTW OT TOro, Kakoe W3 cobblTUM Npoun3onaeTt paHble. CooTBETCTByHOLME
BPEMEHHbIEe AnarpamMmbl npeacrasfieHbl B pasgene 6 «BpemMeHHble gnarpammebl».

5.10 YTteHne maccuBa AaHHbIX

Mukpocxema aBTOMaTUYECKU YCTaHaBMMBAETCA B PEXWUM YTEHUS AdaHHbIX nocne
BKIMOYEHNSA MUTAHNSA NN NOCIE 3aBEPLLUEHNSA anropMTMa NnporpaMMnpoOBaHUS UK CTUPaHUS.

Ecnn cratycHbin 6ut D5 yctaHOBNEH B «eAMHULY» WM MUKPOCXEMa HaxoOouTCs B
pexunme «Autoselecty, Ona nepevHMUManuM3aumMm B pPEXUM YTEHUS MaccuBa AaHHbIX
MUKpOCXeMa AOSHKHA NonyyYnTb Komangy copoca. OnucaHme komaHabl «reset» npeacTaBneHo
B crnefyloLLen cekuum.

[na nonyvyeHns AONONHUTENBHOW MHOpMauun cM. pasgen 5.23 «Onepauus YTeHns
MaccuBa AaHHbIX».

5.11 KomaHpa cbpoca «reset»

3anncb KomaHapbl «reset» B MUKpOCXemMy nepeBoaunT eé B pexnm 4TeHnAa mMaccumBa
OaHHbIX. A,D,peCHbIe OMTblI HE MEIOT 3HAYEeHMA AN 3TON KOMaHAbI.
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KomaHga «reset» moxeT ObiTb 3anuMcaHa MeXay UMKnamum — KOMaHAHOM
nocrnefoBaTesflbHOCTU CTUPaHUS Npexae, YHeM HaYHeTCs CTUpaHme. ATO COPOCUT MUKPOCXEMY
B pPeXuM YTeHMA AaHHbIX. Ecnn cTupaHve Havanocb, MMKpOCXemMa UrHopupyeT KomMaHay
cbpoca, noka He 3aKOHYNTCA onepauus.

KomaHga «reset» mMoxeT OblTb 3anuMcaHa MeXay UMKnamum  KOMaHA4HOM
nocnegoBaTeNibHOCTN NPOrpaMMUPOBaHNS Npexae, YeM Ha4YHeTCs nporpaMmMmmpoBaHme. 370
cOpOoCUT MUKPOCXEMY B PEXUM UYTEHUSA OaHHbIX. Ecnu nporpammmnpoBaHMe Hayanocb, TO
MUKpOCXemMa UrHopupyeT KoMaHay cbpoca, Noka He 3aKOHYNTCS onepaums.

KomaHga «reset» moxeT OblTb 3anuMcaHa MeXay UMKnamum  KOMaHA4HOM
nocnegosaTenbHOCTU «Autoselect». [1na Bo3BpaTa u3 pexmma «Autoselecty B pexxmm YTeHus
MaccuBa AaHHbIX HeOBXoAMMO 3anucaTtb KOMaHay «resety.

Ecnn cratycHein 6ut D5 ycTaHoBMNCA B «eauvHWULY» BO BpeMsi onepaummn
nporpaMMnpoOBaHUSA UM CTUPAHUSA, 3aNNCLI0 KOMaHObl «resety MMKpocxema Bo3BpallaeTcs
B PEXUM YTEHUS MaccuBa JaHHbIX.

5.12 KomaHpa pexuma «Autoselect»

KomaHgHas nocnegoBaTenbHOCTb pexmma «Autoselect» nos3BonsieT XocT-cucteme
onpenenuTb NPOM3BOAMTENS MUKPOCXEMbI U €ro Kog, a Takke MnonyyYntb MHOpMauMio O
3aWNLLEHHBIX cekTopax. B Tabnuue 4 npueeneHbl HeobxoauMble LMKIbI ANs BXo4a B 3TOT
pexuMm. ITOT MeTon anbTepHaTUBHbIA MeToay, npuBedéHHOMY B Tabnuue 3, KOTOpbIN
npegHasHadeH ansa Mr3Y nporpammartopoB 1 TpebyeT HanpsikeHna Uin Ha BbiBoge A9 HV.

KomaHgHas nocnegoBaTenbHOCTb — «Autoselect»  cocToMT U3 OBYX  LIMKIOB
pa3bnoknpoBaHus U HemnocpeacTBeHHO KOoMaHAbl «autoselect». NMocne aToro Mumkpocxema
BXOAUT B pexunm «Autoselect» n cuctema moxet umtatb nodon agpec B noboe spems 6e3
MHULManNu3aumm apyrmx KOMaHgHbixX nocriegosartenbHocTen. Linkn yteHmns no agpecy 00h
BO3BpallaeT kKog npoussoauTens. Lukn uyTeHna no agpecy 01h BosBpawaer kof
MUKpOCXeMbI. LiMkn YteHnsa, cogepxalumm agpec cektopa (SA) n agpec 02h BospaiuaeTt 01h,
ecnn cekTop 3awumwéd, unn 00h, ecnu He 3awmwéH. ns onpegeneHns HeobxoanMMoro
agpeca cektopa cm. Tabnuua 3.

MoXXHO 3anucaTb KOMaHAy «reset» 1 BbINTN u3 pexnma «Autoselecty B pexxmm 4TeHns
MaccuBa AaHHbIX.

5.13 KomaHaHas nocrnegoBaTenibHOCTb NporpaMMupoBaHusi 6anTa

KomaHgHas nocnegoBaTenbHOCTb MporpaMmmpoBaHms GanTta nporpaMmmupyeT OfuH
6anT B yctponcteo. Onepaumsi NporpaMMmpoBaHns MHULMNPYETCS YeTbipbMs LMKNaMn Ha
WnHe yctponctea. [lporpammHaa nocnegoBaTenbHOCTb COCTOUT U3 ABYX  LIUKIOB
pa3bnokMpoBaHMs, KOMaHAbl «Setup», agpeca M NporpaMMUpPyeMbIX [OaHHbIX, 3anucb
KOTOPbIX MHULMUPYET BHYTPEHHUW anropuTMm nporpaMmmupoBaHus. [anbHenwmin KOHTPOsib
BPEMEHM MPOrpaMmMMpoOBaHns NPOU3BOAUTb He TpebyeTcs, Tak Kak 3TO OCyLlecTBAseTcs
NOrMKoN MUKpoCcxeMbl. Mukpocxema aBToMaTnyeckn obecneymBaeT BHYTPEHHIOK reHepaunio
nporpaMmMHbIX MMNynbcoB. B Tabnuue 4 npuBeaeHbl HeOOXoauMbIE LUKNbI ANs BXO4a B 3TOT
pexum. AnNropMTM NporpaMMmMpoBaHns MUKPOCXEMbI NpuBeaeH Ha pucyHke 1. MNocne nogaun
KOMaHAHOW nocnefoBaTenbHOCTU NporpammMmpoBaHmnsa  Oanta Heobxoguma npoBepka
HanuuuMs crtatyca onepauuum nporpammupoBaHus. CtaTtyc onepauuu nporpaMmMmpoBaHus
NpoBepseTCa NyTeM onpoca cTaTyCHbX 6uT D7 unn D6. [na nonyyeHus 6onee noapobHoM
nHpopmauun o6 3TUX cTaTycHbix GButax cmoTpu nogpasgen 5.18 «CraTtyc onepauuu
nporpaMmmupoBaHusi». B crnyyae oTcyTCcTBMS CcTaTyca onepauuu nporpaMMupoBaHus,
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HeobxooMMO  OCywlecTBUTb  COPOC  MUKPOCXEMbI MW NOBTOPUTb  KOMaHAHYHO
nocnegosaTesnibHOCTb NporpaMMmnpoBaHus banTta.

[lonyckaeTca He NPOBOAUTbL MPOBEPKY CTaTyca onepawumu nporpammMmmpoBaHns. B aTom
crny4yae HeobxooMMO nocne nogadv KoOMaHOHOW nocrnefoBaTenlbHOCTUM NPOrpaMMuUpoBaHUS
GanTa BblaepXaTb Nay3y He MEeHee MaKCMManbHOro BpeMeHU MnporpaMmMmpoBaHus GanTa
200 MKCc, nocrne 4Yero OCyLEeCTBUTb MNPOBEPKY 3anucu AaHHbIX MyTeM YTeHUs
3anporpaMmMmMpoBaHHOro agpeca. B 3aBMCMMOCTM OT COLEPXKMMOro SYENKNM BO3MOXHbI
cnegywolwine ganbHenwme JENCTBUA:

— cogepXumoe  dYerkn  COOTBETCTBYeT  3anucbiBaemMon  MHJopMauuu.
Heobxooumo nepentn K 3anucy crnegylowero agpeca WM 3akOHYUTb
npoueaypy nporpaMmMmmnpoBaHus;

— dYerKa Okasanacb HesanporpammmpoBaHHOM (cogepxnmoe pasHo 1111 1111).
Heobxoaumo ocyuwecTBUTb COPOC MUKPOCXEMbl W MOBTOPUTbL Onepauumo
nporpaMmmupoBaHus 6anTa;

— d4YerKka COOEPXUT WHMOPMaLUMIO HEeCOOTBETCTBYHOLLYO 3anucbiBaeMoWn.
Heobxoaumo ocyuectBnTb CHPOC MUKPOCXEMBI, 3aTEM NPOU3BECTU NpoLeaypy
CTUPaHUA CeKkTopa UMM BCEro HaKoMUTENsS MUKPOCXEMbl, TOSIbKO Mocfe 3Toro
BO3MOXHO BEPHYTbLCS K NPOrpaMmMmMpoBaHuIO JaHHOro ajgpeca.

KonnyecTtBo NOBTOPOB onepauun nporpammmpoBaHms 6anta He pernameHTMpOBaHO U
onpegensieTcsa nofb3oBaTenem.

[Mocne 3aBepLUeHMsI BHYTPEHHEro anroputma nporpaMmMmMpoBaHnNA, MUKpOCXeMa
BO3BpaLlaeTCs B PEXMM YTEHUS MaccmBa AaHHbIX U agpec 6ornblue He 3allenknuBaeTcs.

Jobas komaHga, 3anucaHHas B MUKPOCXEMY B TEeYEHME BHYTPEHHEro anroputma
nporpaMmMmnpoBaHusl, UrHopupyeTca. TonbKo annapaTtHbIi cOpoc cpasy npepbiBaeT onepaunto
nporpammmupoBaHusi. KomaHgHasa nocnegoBaTenbHOCTb NporpaMMmupoBaHus Banta gormkHa
ObITb NepenHnumnannanpoBaHa, ecnm Mukpocxema 6bina copolueHa, 4Todbl AaHHble Bbinn
KOPPEKTHO 3anporpaMMnpOBaHbI.

[MporpaMmmmnpoBaHne MOXeT OCYLLEeCTBNATLCA B NM060oN nocrnegosaTesisHOCTU B fitlobomn
cekTop no nbomy agpecy. butbl He MoryT ObITb 3anporpammMmpoBaHbl 0OpaTHO N3 «HYNsSI» B
«eguHuly». MNonbiTka cgenatb 3TO MOXET NpekpaTuUTb ornepauuio U yctaHoBuTb 6ut DS B
«eguHuLy» Unu ObiTb NPUYMHOM TOrO, YTO anropuTM MOcnenoBaTENbHOro Onpoca AaHHbIX
3aBepwmntca ycnewHo. OgHako YTeHWe MOKaXeT, YTO AaHHble BCE elé B «Hyne». TOoNbKo
onepauns CTUpaHust MOXET KOHBEPTUPOBATb OUTLI U3 «HYNA» B «€OUHULY».
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5.14 KomaHpgHas nocnegoBaTtesibHOCTb pexunma «Unlock Bypass»

Pexum «Unlock Bypass» nosBonsieT nporpamMmmupoBatb 6anTel B MUKpPOCXEMY
GbicTpee, yem npu NCNosib30BaHUM CTaHA4apTHbIX nocriefoBaTesibHOCTEN
nporpammupoBaHusi. Pexnm «Unlock Bypass» WMHMUMMPYETCS C MOMOLLBbK ABYX LMKIOB
pa3brokMpoBaHMS 1 OQHOrO LmMKna pa3bnoknpoBaHusa komangbl «bypassy», 20h. Nocne Bxoga
B 9TOT pPEeXuM, [OCTAaTOYMHO KOMaHOHOW nocnefoBaTenbHOCTU M3 OBYX LMKIOB Ans
nporpaMmmmupoBaHus Garta. NepBbii LUK 3TON NocnefoBaTeNlbHOCTU COOEPXUT KOMaHOy
pas3bnoknpoBaHusa nporpammmnpoBaHua «bypass», AOh. BTopon umkn cogepXut agpec u
nporpamMmmupyemMmble AaHHble. [locnegywolime [OaHHble NPOrpaMMupyoTCa  NOAOBHbLIM
MeTo4OM 3a ABa uukna. JAToT meToq obxogutcs 6e3 AByX UMKNOB pas3bnoknpoBaHus,
HeobxoQMMbIX B CTaHAapTHOM MoOcnefoBaTeNnbHOCTU NporpamMmmupoBaHunda. B pesynbTate
obuwee BpeMsi nporpaMMmnpoBaHus MeHblue. B Tabnuue 4 npmBeneHbl HEOOXOAMMbIE LUKIbI
ANd BXo4a B 3TOT PeXnM.

B pexnme «Unlock Bypass» paspelueHbl TonNbko KomaHabl «unlock bypass program»
(nporpammmnpoBaHune npu pasbriokmpoBaHHOM 06xX04HOM pernctpe) n «unlock bypass resety»
(cbpoc npu pasbrnokMpoBaHHOM OOXOAHOM pernctpe), a Takke onepauus yteHud. Ona
BbIxoAa u3 pexxmma «Unlock Bypass» Heobxoanmo BblgaTb KOMaHOHYHO NOCnefoBaTenbHOCTb
«Unlock Bypass Reset», cocTosilyto U3 AByx UMKMIOB. [lepBbi LMK AOIMKEH COAepXaTb
AaHHble 90h, BTOpOM UMKn — gaHHble 00h.

Anroputm npouenypbl NporpaMmmMmMpoBaHns nokasaH Ha PucyHok 3.

5.15 KomaHaHasi nocnenoBaTenbHOCTb CTUPAHUA CTPaHULbI

KomaHgHas nocnefoBaTenbHOCTb CTUPAHUS CTPaHWLbl COCTOUT M3 LLIECTU LMKITOB Ha
lWMHEe yCTpPOWCTBa: [ABYX UMKIOB pa3brnokupoBaHWs, KOMaHObl  «Setup», ABYX
AONOMNHUTENbBHBIX LMKNOB pas3bnoknpoBaHus, agpeca CTMpaeMon CTpaHuubl U KOMaHAabl
«page erase», KOTOpas 3anyckaeT BHYTPEHHWUA anropuTM CTUpaHUS. YCTPOWCTBY He
TpebyeTca npenBapuTenbHOe nporpaMMuMpoBaHue nepen ctupaHvem. Cucrteme He
TpebyeTca 4ONONTHUTENbHO KOHTPONMPOBATL BPEMEHHbLIE XapaKTEPUCTMKN YCTPONCTBa nocne
3anycka BHyTpeHHero anroputma ctupanua. B Tabnuua 5 npusefeHbl HEOOX0ANMbIE LKIbI
ANS BXo4a B 3TOT PEXNM.

IMobas komaHga, 3anucaHHas B YCTPOMCTBO BO Bpems paboTbl BHYTPEHHEro
anropuTMa CTupaHusi, urHopupyeTcs. AnnapaTHbii cOpOC BO BpeMsi onepauumn CTUpaHus
HemenneHHO npekpawaeT onepauuto. [locne 3Toro KomaHgHas nocrneaoBaTenbHOCTb
CTMpPaHusA CTpaHULbl OOIMKHa ObiTb MepevHMuManu3npoBaHa AN KOPPEKTHOro CTUpaHus
CTpaHuLbl.

Cuctema gomkHa onpeaenqTb CTaTyc onepauun CTupaHus ¢ noMmoLbo 6yt ctaTtyca
D7, D6 wunu D2. Ins nony4eHnsa 6onee nogpobHon nHgpopmaumm o6 aTux cTaTyCHbIX Butax
cMmoTpu pasgen «CrtaTyc onepauumn nporpaMmMmpoBaHusy. locne 3aBepLUeHUst BHYTPEHHEro
anropuMTMa CTUpaHus, yCTPOMCTBO BO3BPALLIAETCA B PEXUM YTEHUSA MaccuBa AaHHbIX, M agpec
Bonblue He 3allenkmBaeTcs.

Anroputm npoueaypbl CTUpaHNA nokasaH Ha PucyHok 3.

5.16 KomaHaHas nocnenoBaTeribHOCTb CTUPAHUA MUKPOCXEMbI

KomaHgHas nocnegoBaTenbHOCTb CTUPaHUS MUKPOCXEMbI COCTOUT U3 LLECTU LIMKIOB
Ha LUMHe NaMsTU: ABYX LMKINOB pa3bnokMpoBaHmsi, KOMaHAbl «Setup», ABYX AOMOMHUTENbHbIX
LMKIOB pa3bnokMpoBaHMs M KomaHabl «chip erase», koTopasi 3anyckaeT BHYTPEHHUN
anroputm ctupaHus. Mukpocxeme He TpebyeTcs npeaBapuTeribHOe MporpaMMUMpoBaHMe
nepen cTupaHuem. [OMNOMHUTENbHO KOHTPONMPOBATb BPEMEHHbIE XapaKTepPUCTUKM
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MUKPOCXEMbI MOCIEe 3anycka BHYTPEHHEro anropMtMa ctupanmna He TpebyeTcsa. B Tabnuua 5
npvBeaeHbl HeobXxoaMble LMKIbI ANA BXOA4A B 3TOT PEXUM.

JMobas komaHaa, 3anncaHHasa B NamsaTb MUKPOCXeMbl BO BpeMsi paboTbl BHYTPEHHErO
anropuTMa cTupaHus, urHopupyeTcs. AnnapaTHbli cOpoC BO Bpemsi onepauuun CTUpaHus
HemeOreHHO npekpawaeT onepauuio. [locne 3Toro KomaHOHas nocrneaoBaTerlbHOCTb
CTMpPaHUSa NaMsaTM MUKPOCXEMbl LOMKHa ObiTb NepevHuuManuanpoBaHa AN KOPPEKTHOro
CTUPaHUA MUKPOCXEMbI.

CrtaTtyc onepaumn CTUpaHus onpegensieTcs ¢ noMoLlbto 6ut ctatyca D7, D6 wnn D2.
Ana nonyyeHuss 6onee noapobHou uHGopmMaumm 06 3TUX CTaTyCHbIX OGuTax cmoTpu
nogpasgen 5.18 «Cratyc onepauun nporpaMmmmnpoBaHus». [ocne 3aBepLueHns BHYTPEHHETO
anropuytmMa CTUpaHua MUKpOCXemMa BO3BpaLlaeTCs B peXuM YTeHWA MaccuBa LaHHbIX, U
agpec 6onblue He 3allenkMBaeTcs.

Anroputm npoueaypbl CTUpaHNA nokasaH Ha PucyHok 3.

5.17 KomaHgHasa nocnepnoBaTesibHOCTb CTUpaHnA CeKtTopa

KomaHgHas nocrnegoBaTenbHOCTb CTUPaHUS CekTopa COCTOUT U3 LWECTU LUKIOB Ha
lWUMHEe  YCTpOWCTBaA: [ABYX LUMKIOB  pas3bfokMpoBaHWd, KOMaHObl — «setup», ABYX
AOMOMHUTENbBHbIX LMKIOB pa3brokupoBaHus, agpeca CTMpPaeMoro Cektopa M KOMaHAabl
«sector erase». B Tabnuue 4 npuBegeHsbl HeobxoauMbIe LMKNbI AN BXO4A B 3TOT PEXUM.

Mukpocxeme He TpebyeTcs npeaBapuTenbHOe NporpaMMmMpoBaHue rnepes CTupaHueMm.
[oNoSTHUTENBHO KOHTPONIMPOBATL BPEMEHHbIE XapaKTEPUCTUKM MUKPOCXEMbI NOCe 3anycka
BHYTPEHHErO anropuTtMa CTupaHus He TpebyeTcs.

Mocne 3anucym KomMaHOHOW nocnefoBaTeNlbHOCTU CTUPaHUsS CekTopa HayvuMHaeTcs
OTCYET BpemeHun oxugaHmsa 50 Mkc. B TeueHne BpeMeHu oXuaaHusa MOryT ObiTb 3anucaHbl
AOMNOSTHUTENbHbIE KOMaHAHbIE NocreaoBaTeNlbHOCTU «sSector erase» Ons ApYrux CEKTOPOB.
3arpyska bydepa cTMpaemMbix CEKTOPOB MOXET NPONCXOaUTL B N0OOM nocneaoBaTenbHOCTH,
N KOSIMYECTBO CEKTOPOB MOXET BbITb OT OAHOM0 4O BOCbMM.

Bpemsa mexay aTMMmn 4ONOMHUTENBHBIMU LIMKNAaMKU AOIMKHO BbiTb MeHee 50 MKC, MHa4ve
nocriegHue agpec M KoMaHga He OyayT MpuHATbI, U HayHeTcs cTupanue. [loatomy
Heob6xoaumMo, 4ToOblI BCE NpepbiBaHUA npoueccopa Obinu OTKMAYEHbI B TEYEHUE ITOro
BPEMEHU, YTO rapaHTUpyeT NpuHATUE BCcexX KoMaHg. lNpepbiBaHus MOryT ObiTb paspeLleHbl
rnocrne nocnegHen koMaHabl «sector erase». Ecnv BpemMmsi 4ONOMHUTENbHBIX KOMaHA «Ssector
erase» MeHblue, 4em 50 MKC, TO cucteme He TpebyeTca oTcnexunBaTb CTaTyCHbI 6uT D3.
JTiobble kOMaHObl 3a WUCKIOYEHWEM «Sector erase», B TedYeHMe BPEMEHU OXuaaHus
cbpacbiBalOT MUKPOCXEMY B PEXMM YTEHUSI MaccmBa AaHHbIX. Heobxoanmo nepesanuceiBaTb
KOMaHOHYH nocrneaoBaTenbHOCTb U N0Oble 4ONONHUTENbHBIE aApeca CEKTOPOB U KOMaHAbI.

[ns onpegeneHns okoHYaHnsa BpemeHu oxnganus 50 Mkc, Heobxo4MMOo OTCnexmBaTb
cTaTyCHbI 6uT D3. Bpems oXxvaaHns HauymMHaeTcs OT NOCneaHero nofoXuTenbHOro ppoHTa
NWE B koMmaHOHOW nocrnenoBaTeribHOCTU.

Ecnn onepauuss cTupaHus cektopa Hadvata, TO BCe KOMaHAbl WIHOPUPYHKOTCA.
AnnapaTHbln COpOC BO BpeMs onepauuu CTUpaHUS CcekTopa HeMeasieHHO MnpekpawiaeT
onepauuio. [locne aToro KOMaHAHas NocNeaoBaTeNbHOCTL CTUPAHUSA CEKTOpa AO0MMKHA ObiTh
nepenHuumMannanpoBaHa ans KOpPeKTHOro CTUpaHnsa cektopa.

[Mocne 3aBepLueHUs BHYTPEHHEro anroputMa CTUpaHus, MUKpOCXemMa BO3BpaLLaeTcH
B PEXMM YTEHUS MaccuBa faHHbIX U agpec bonblle He 3awenkmBaeTcd. Cuctema OormkHa
onpeaenuTb ctaTyc onepaumm CTupaHus ¢ nomollbto 6ut ctatyca D7, D6 wnu D2. Onsa
nonyyeHmst 6onee nogpobHon mHopmaumm 06 aTUX cTaTyCHbIX BUTax cmoTpuTe pasgen
«CTtaTtyc onepauum nporpaMmMmMpoBaHnNS».

Anroputm npouenypbl CTMpaHna nokasaH Ha PucyHok 3.
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5.18 CraTyc onepauuu nporpaMmMmpoBaHuUA

Mukpocxema BblAa€T HECKONbko GUT Anga onpegeneHus cratyca onepaumm 3anucu:
D2, D3, D5, D6 n D7. B Tabnuua 6 1 cnegyowmnx nogpasgenax onucbiBaroTcsa PyHKUUN 3TUX
6ut. C nomowpbto 6utT D6 1 D7 npegnaratotca MeTodbl onpedeneHnsa craTyca onepauun
NporpaMMmpPOBaHUS 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

5.18.1 OnpawwuBaembin 6ut D7

OnpawwvBaembin 6UT D7 nokasbiBaeT CTaTyC BbINOSIHEHUS BHYTPEHHEro anroputmMa (B
nporpecce unu 3aBepweéH). Onpoc aToro OMTa npaBOMepeH Mocne nocneaHero
NONOXNUTENBHOIO (ppoHTa Ha NWE B kOMaHOHOM nocnegoBaTefibHOCTU NPOrpaMmMmMpoBaHus
UM CTUpaHUS.

Bo Bpems BbINOMHEHMS BHYTPEHHEro anroputma nporpamMmMmMpoBaHus, MUKpoOcxema
BbIBOAUT Ha D7 MHBEPCHYIO BENMNYMHY NO OTHOLLEHMUIO K MporpaMMmnpyemMsiM AaHHbIM. [locne
3aBepLleHNs BHYTPEHHEro anropMtma nporpaMmMmMpoBaHuUs MUKPOCXeMa BbIBOAMT Ha 3TOT
BbIBO4 Nporpammupyemble OaHHble. HeobxogMmo BblgaBaTb NpaBuiibHbIM - agpec
nporpaMMuMpoBaHus, 4Tobbl npounTaTb MHQOpMaumo O crtatycHoMm ©Oute. Ecnm agpec
nporpaMMMpoBaHMs HaxoauTCA B AManas3oHe 3alMLIEHHOrOo cekTtopa, To OuT craTtyca
BbIBOAUTCS Ha D7 Ha Bpemda 2 MKC, a 3aTeM MUKPOCXEMa BO3BPALLAETCHA B PEXUM YTEHUS
MaccuBa AaHHbIX.

Bo Bpemsi BHYTpeHHero anroputMma CTupaHusa Ha BbiBo4 D7 BbIBOAUTCS 3HAYeHWe
«Hyns». Korga BHYTPeHHUM anroputMm CTUpaHus 3aBepluéH, Ha D7 BbIBOAUTCA «ednHULa».
OTO  aHanorm4yHO  MHBEPCHOMY  BbIBOAY  [AaHHbIX, OMWCaHHOMY B  anroputme
nNporpaMmMupoBaHns AaHHbIX. DYHKUNA CTUPAHUS MEHSIET BCe OUTbI B CEKTOPE Ha «eANHULLY»,
noaToMy nepeq 9TUM MMUKPOCXEMa BbIBOAUT WMHBEPCHbIE MO OTHOLUEHUID K «efuHuLEe»
AaHHblE, UMW «HOMb». YTOObLI NMpouynTaTb NPaBUNBbHYKD CTaTyCHYH WHpopmauuio, Ha D7
HeobxoQMMo BblgaBaTb afpec B npeaenax noboro cekropa, U3 BblOpaHHbIX 45151 CTUPaHUS.

[Mocne Toro kak 3anncaHa KoMaHAgHasi nocneoBaTenbHOCTb CTUPAHNSA U BCe CeKTopa
3awmuieHbl OT CTUpaHua, BuT cTtaTyca BbiBoauTcs Ha D7 Ha Bpemsi 120 mkc, a 3atem
MUKpPOCXeMa BO3BpallaeTCs B PeXuMM 4YTeHUs MaccusBa fdaHHblX. Ecnv He Bce cekrtopa
3alWuLLeHbl, BHYTPEHHUIA anropuTM CTUMpaeT BCe He3alMWEHHbIe ceKTopa U UrHopupyet
BblOpaHHble A8 CTUPaHUSA 3aLlUMLLEHHbIE.

Ecnu onpegensietca cmeHa Ha D7 ¢ MHBEPCHOro Ha NpaBWibHbIA, 3TO O3HAYaeT, 4YTO
AaHHble Ha D7-D0 npaBunbHble, Tak Kak JaHHble MOryT MEHSTbCH aCMHXPOHHO, ecrnv nOE
YCTaQHOBMEH B «HOJIbY.

CocTosHus Bbixoga D7 B pa3nuyHbIX pexxumax npuseaeHsl B Tabnuua 6. bnok cxema
anropuTMa ornpoca cTaTtycHoro 6uta npvseaeHa Ha pucyHke Humxe (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 ctaTtycHoro buta

5.18.2 lMepekntoyvarowmmnca 6ut 1 Ha D6

Mepekntovatowmnmncs 6mut 1 nokasbiBaeT CTaTyC BHYTPEHHErO anroputMa CTUpaHus unm
3anucun. ITOoT 6UT MoxeT ObITb MpouMTaH no nwbomMmy agpecy M nNpaBoOMepeH nocrne
nocrnegHero nepegHero poHTa curHana nNWE B koMaHAHOM NocnenoBaTensHOCTU (nepen
onepaumen NporpammMmMpoBaHns UK CTUPaHKs) U BO BPEMS Nay3bl OXXMOAHUSA NPU CTUPaHUK
ceKkTopa.

Bo BpeMsi BHYTpEHHEro anropytma nporpaMMuUpOBaHUsS UAN CTUPaHUS, UMK YTEHUS
no nobomy agpecy M3MeHsieT 3HadeHue ctaTtycHoro 6uta D6 Ha wHBepcHoe. MOXHO
ncnonb3oBatb nbon na curdanos NCE unm nOE ansa ynpaeneHus umknamm yvteHus. o
3aBepLUeHuIo ornepaunn nepeknoyeHns Ha D6 ocTaHaBnNuBaKOTCA.

Ecnn 3anncaHa komaHaHas nocnefoBaTenbHOCTb CTUPAHUS M BCe BblOpaHHble AN
CTUpaHna cekTopa 3awmuieHbl, D6 nepekntodaeTca 120 MKC, a 3aTeM MUKpPOCXeMa nepexoauT
B PEeXUM YTEHUS MaccuBa [aHHbIX. Ecniv He Bce BblbpaHHble Onsi CTUpaHUs cekTopa
3awmuleHbl, BHYTPEHHWUA anroputM CTUPaHUA CTUMpaeT He3allUWEHHbIe CceKkTopa, a
3alMLULEHHbIE UTHOPUPYET.

Ecnn mukpocxema ctupaeT cekTop (BbIMOMHAETCS BHYTPEHHUA anropuTtM CTUPaHnS),
D6 nepekntoyaeTcs. B kavyecTBe anbTepHaTUBbI MOXXHO UCMONb3oBaTb OuT D7.

Ecnn apgpec nporpammupyemMon SYeMkM HaxoauTCcs B AuManasoHe 3alUMLLEHHOTO
cektopa, D6 nepeknyaeTcd B TeYeHME 2 MKC rocne  3anMcum  KOMaHOHOW
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nocrnefoBaTeNlbHOCTU NPOrpaMMMPOBaHUA, @ 3aTeM YCTPOWCTBO BO3BpaLLAETCA B PEXUM
YTEHMS MaccuBa AaHHbIX.

B Tabnuua 6 nokasaHbl cocTosdHMs Bbixoga D6 B pasnuuHbix pexumax. Hwuxe
npuBegeHa 6nok cxema anropuTMa onpoca nepekntovatoiierocs 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/
nporpaMMnpoBaHus He nporpaMmmMmMpoBaHus
3aBeplueHa 3anuck 3aBeplueHa

KOMaHObl CGpOC&

PucyHok 5 — Anroputm onpoca nepekntovatoierocs burta

5.18.3 TMepekntovarowmmncs 6murt 2 Ha D2

Mepeknovatowmmncsa 6uUT 2 mucnonbdyeTca ANs OnpefeneHusi, CTMpaeTcs CekTop
(BbINOMNHSETCSA BHYTPEHHUI anrOpuTM CTUPaHWUSA) UM HEeT. DTOT OUT NpaBOMEPEH TOSbKO
nocne nocrnegHero  nonoXutenoHoro poHTa curHana nWE B KOMaHOHOM
nocnegosaTenbHoCcTU. but D2 nepeknioyaeTcd, Korga 4YMTalT MO agpecam CeKTOpoB
BblOpaHHbIX Ans cTupanmnsa. MoxHo ncnonb3oBaTb curHansl NOE unu nCE ansa ynpaeneHus
unknamm 4Jtenms. Ha PucyHok 5 npuBepeHa 6nok-cxema anroputmMa  onpoca
nepekntovatoLlerocst buta.

5.18.4 YrteHme nepeknrovarwwmxcsa our D6/D2

Mpu YTeHUM nepeknovatoLmxcs Ut crtatyca, Heobxoammo npountate D7 gBaxapl,
4yTOObI OnpeadenvTb, U3MeHsieTcs 6uT cratyca unm HeT. OBGbIYHO Mocrne NepBOro YTEHUs
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COXpaHSIeTCs 3HayYeHne nepekntoyatoweroca 6uta. NMocne BTOPOro YTeHUA CpaBHMBaETCA
HOBOE 3HayeHue CcTaTycHoro 6uta C nepBbiM NPOYUTaHHbLIM. Ecnn cTaTycHbll OUT He
MEHSIeTCH, TO onepauusi NporpaMMMpoBaHNA UNU CTUpaHUSA 3aBeplueHa. B crnepyrowem
LMKNe YTeHUA MOXHO npoydntatb gaHHble ¢ D7— DO.

OpHako, ecnu nocrne ABYX UWKNOB YTEHUsA, onpedensiercs, 4To CTaTyCHbIA 6uT
N3MeHsieTcs, HeobxoanmMo npounTaTb 3HadyeHue outa D5. Ecnm aTtoT OGUT yCcTaHOBMEH B
«eauHULY», He0BX0AMMO eLLE pa3 onpeaenvTb NepPeKYaeTCcs CTaTyCHbIN BUT UNKn HeT, Tak
Kak nepeknioyeHnss Mornn 3aBeplumnTtbes. Ecnn 6ut ctatyca Gonblue He nepekrnoyaeTcs,
onepauma  CTMpaHus WM NporpaMMMpPoOBaHUSA  yCnewHo  3aBeplleHa.  Ecnu
nepeknyarLwminca OuUT BCE eLLé N3MEHSETCS, TO onepaumst He Obina yCnewHo 3aBepLleHa,
n Heobxoanmo 3anucaTb KOMaHdy cOpoca Onsi BO3BpaTa MUKPOCXEMbl B PEXMM YTEHMUS
MaccuBa AaHHbIX.

Mo nopgoBbHOMy anroputmy HeobGXoAMMO MpPoAOSPKaTb OMpPoOC M OTCreXuBaHue
nepekntovarmweroca 6uta, ecnn D2 nnu D6 nepekntovatotca n D5 He ycTaHoBneH B
«eguHuly». B kavecTBe anbTepHaTMBbl, MOXHO BbINOSTHATL ApYyrMe CBOWM 3ajaudn, a no ux
3aBepLUEHMIO onpeaennTb cTaTyc onepaumu.

5.18.5 BuT npeBbiWeHUa BpeMeHu onepauun D5

But D5 nossonseTt onpefenqTb, Npesbicuna v onepaunsa NporpaMmmMmMpoBaHUs Unu
CTUpaHNA OTBEAEHHbI Ons Heé MHTepBan BpemeHu. [Npu npesbllweHUn OTBEAEHHOrO Ha
onepaunmto BpemeHn 6ut D5 ycTtaHaBnmMBaeTcs B «eAvHULY». OTa owmbodHas cutyaums
nokasblBaeT, 4YTO ornepaumsa nporpaMMUpPoOBaHUA UMM CTUpaHuss He Obina 3aBeplleHa
yCMeLHo.

Takas owmbka MOXeT BO3HUKHYTb, €CIM NONbITaTbCA 3anporpaMmmMmpoBaTh «eOUHULIbI»
B SY€eliKy, rae paHee Obinn 3anporpaMMmnpoBaHbl «HyNMy. TOMNbKO onepaumst CTUpaHNsa MOXeT
N3MEHUTb COAEPXKMMOE SIMENKM N3 «HYNSA» B «eauHuuy». Mpu Takux ycnoBUSIX MUKpOCXeMa
OCTaHaBnMBaeT onepaumlo KW, Korga Bpems onepauum NPeBbICUT  OOMNYCTUMMOE,
yCTaHaBnmBaeTcsa 6ut D5 B «eanHuuy».

B Takom cutyauum Heobxoammo BblgaTb KomMaHgy cbpoca, 4ToObl nepeBecTu
MUKPOCXEMY B PEXUM YTEHUA MaccuBa AaHHbIX.

5.18.6 Tawumep nay3bl Nnpu cTupaHum cektopa D3

[Mocne 3anucm KoMaHOHOM NOcNeoBaTENbHOCTU CTUPAHMSA CEKTOPa MOXHO NpoynTaTb
6uT D3, 4TO6GLI ONPenennTb, HaYyanacb onepauus CTMpaHnsa NN HeT. ATOT BUT HE NPUMEHNM
npy CTUpaHUM BCEN NaMATU MUKPOCXeMbIl. Ecnmn BbiOMpatoTcs 4ONONMHUTENbHbIE CEKTOPA A5
CTMpaHUs, BPEMS OXMAAHMUS MOBTOPHAETCHA MOCMEe KaKAOW [AOMOMHUTENbHOM KOMaHAbl
cTMpaHus cektopa. Koraa Bpems oxmaaHust 3aBeplueHo, 6ut D3 nepeknioyaeTcsa U3 «Hyns»
B «eauHuuy». Ecnu Bpema mexay AONOMAHUTENbHbIMKM KOMaHAaMm CTUPaHUS cekTopa He
6onee 50 MKC, MOXXHO He OTCnexumBaTb COCTOsAAHME 6uTta D3.

lMocne 3anuMcym KOMaHOHOW MOCnefoBaTeNbHOCTU CTUPAHWUS cekTopa Heobxoammo
npoynTaTb COCTOSIHME CTaTyCHbIX O6uMT D7 wunu D6, 4ToObl onpedenuTb MpuHAna nu
MUKpOCxemMa KomaHgy, a 3atem cuutatb D3. Ecnn D3 B «eanHULE», TO BHYTPEHHUA LINKI
nporpamMmupoBaHust Hadancd. Bce papyrme komaHabl, WFHOPUPYKOTCH, MokKa ornepauus
CTMpaHusi He 3aBepwwmutcsa. Ecnm D3 B «Hyne», TO MUKpPOCXEMa MOXeET npuHUMaTb
AONONHUTENbHbIE KOMaHAbl CTUpaHust cektopa. YTobbl ObiTb yBEpPEHHbIM, YTO KOMaHaa
npuHATa, HeobxoamMmo NpoBepsATb cocToaHve D3, nepen kaxgow cnepyowiern KoMaHaHOM
nocnefoBaTesibHOCTbIO CTUPaHMs cektopa. Ecnu npu nosTopHOM nposepke D3 B «eanHuLEY,
nocnegHAs KomaHgHas nocrneaoBaTerNibHOCTb MoOXeT OblTb He npuHaTa. B Tabnuue 5
NnoKasaHbl COCTOSAHUA BbixoAda D3 B pasnuyHbIX pexumax.
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5.19 Pexum nocnepoBatenbHoro nuHtepdenca FLASH

CTpyKTypHast cxema mnocrnefoBaTeNbHOrO KaHana npvBe4eHa Ha PUCYHKE HUXe
(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 padotel STROBE = 1 gormkeH ObiTb
3adumkcmnpoBaH no nepegHemMy gpoHTy TCK. [1ns Bbixoaa U3 nocnefoBaTenbHOro pexuma
HeobxoaumMo nNpounseecTn cbpoc ¢ nomoLubto curHana MRST =0

PucyHok 6 — CTpyKTypHasi cxeMa rnocriefoBaTenbHOro kaHana

Uepe3 nocnegoBaTerbHbIN  MHTEP(ENC BO3MOXHO BbIMOSIHEHUE  CrieayrLmxX
onepauun: CTUpaHud, 3annucu 1 YTeHUs NamMATU, CTUpaHus 6uT 3awmTbl. Onepauun cTupaHns
namMsaTy U CTUpaHUsa GUT 3awmnTbl MOrYyT ObITb BbINOSIHEHLI OAHOBPEMEHHO Had BCeM B10KOM
obvemom 2 Mout. Onepaumm 3anuUcM U YTEHUS NaMATU  MOTYT  BbINOJTHATLCS
HenocpeAcTBEHHO C KaXKAOW BOCbMW pas3psigHOM unn 16-TM paspsgHOM siMernKkon namsiTu
(paspsagHocTb NamaTh BblbnpaeTca B komaHae). Mpu cTupaHum a4enkn namatv NPUHUMaKT
3HayeHue paBHoe eguHuue. lNpu BbINOMHEHMM Onepauuu 3anmcu NPoOuM3BOAUTCS 3anucb
Hyremn.

Ana vwHUUUMKMPOBaAHWUS CTUPaHUA UNKU 3anucu HeobxoauMO nepedatb KOMaHAHbIE
nocnegosaTtenbHocTn  (cM. nogpasgen 5.20 «KomaHgHble  nocrnefoBaTesfibHOCTUY),
COCTOSILLNE U3 HECKONBbKUX LIMKITOB.
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5.20 KomaHAaHble nocnegoBaTeribHOCTU

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

Ta6bnuua 7 — KomaHgHble nocnenoBaTeNibHOCTH

- LUunknbl Ha WKHe
KomaHgHble| 2 — . . .
nocnepnosa- g MNepBbIn Bropon Tpetun |YetBéptbin| [ATbIA LecTon
TeNbHOCTN | X | Aqddr | 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, nporpammupyemble B S4eriky namstn PA.

Tabnuua MCTUHHOCTU NoCneaoBaTEeNbHOIO pexuma npusegeHa Huwxke (Tabnuua 8).

Ta6bnuua 8 — Tabnuua NCTUHHOCTU NOCNeAOoBaTENIbHOrO pexuma

CraptoBbin cumeon [1:0] Pexum paboTbl
00 MonHbIK UuKn
01 KomaHaHbIN LK
10 Linkn yteHus
11 lMoBTOp UMKNa

5.20.1 PeXwum nonHoro uyukna

BpemeHHaﬂ anarpamMma pexmmMma noJiHoro Uukiia npmuBegeHa Hmxe (PlllcyHOK 7).

TCK

o =cfo o] T T T I ---{ T[T -—-{ T 1]

-«— KomaHpma —we— Agopec —pa— daHHble —wp—

STROBE 5

PucyHoK 7 — Pexu1m nonHoro uukna

Pexum nonHoro uukna MoXeT OblTb TOMbKO YETBEPTLIM MpWU NPOrpaMmMuMpoBaHUmn
AaHHbIX UMW WeCTbIM MpY CTUPaHUN NAMATH.

[aHHbIn  pexum  nHuynanmanpyetca  ctaptoBeiM  cumBoriom 00, panee
nocrniegoBaTeribHO NepefarnTcd agpec 3anncbiBaeMon S4enkn naMmsaTv unv agpec CTupaHus
1 3anucbiBaeMble AaHHble UK cooTBEeTCTBYHOWMI ko4 cTupaHus (10h unu 50h). MNocne atoro
BbiBoA4 TDI nepekrnodaeTcs Ha BbIXO4 WM Ha HEro BbIBOAUTCA COCTOAHME curHana BUSY
(3aHsTOCTUN). B cnyyae uHMUMMPOBAHWA BHYTPEHHEro anroputMa nporpammMmpoBaHnSa UNu
CTUPaHUA 3TOT CUrHAI NepeknvaeTcs B «HOMby» Yeped 3 umnyrnsca TCK, a no 3aBepLUeHunto
onepauun nepeknodaeTca B «eauvHuuy». [Ona rapaHTMpPOBaHHOIO CYMTbIBAHUA CUrHana
BUSY HeobGxoaMmo Npov3BOAMTb HE MeHee 4YeTblpEX nocrnenoBaTesibHbIX BbIOOPOK C
obbeamHeHneM pesynbTtaTta no «U».
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KomaHgp! (CTpykTypa KoMaHg npuBefeHa Ha pUCYHKe ), adpec U AaHHble nepenarTcs
MragwmmMmn paspsgamun Bnepén. B cnyyae BocbMu paspsagHbiX JaHHbIX agpec nepefaércs
17-Tn pa3pagHbin, B criydae 16-Tu paspsaHbiX JaHHbIX agpec nepegaéeTcs 16-Tu paspagHbIn.
[aHHble Takke nepenarTCca COOTBETCTBEHHO BOCbMU uUnn 16-Tu paspsigHble. CnefyeT Takke
y4nTbiBaTb OAHY OCOBEHHOCTb NpU CTUpaHUK: ecnn Heobxoanmo 3anmcaTb No agpecy 555h
ko ctupaHma 10h, HO B 8-mu paspsgHoM pexume agpec 17-Tn paspsaHblii U ero HY>XHO
CABWHYTb BNEBO Ha pa3ps, Tak Kak Mragwnin paspsag B 4aHHOM Crlydae He UCMonb3yeTcs.
T.e. 3anucbiBatb No agpecy AAAh kog ctupanusa 10h. B cnyyae 3anucm 16-tm paspsgHbix
AaHHbIX: Mnagwnn 6ant 6epetca ns Tabnuubl (Tabnuua 9), a ctapwunin 6ant nmeeT Hynesoe
3Ha4veHue.

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

PucyHok 8 — CTpykTypa KOMaHbl AN namMsTi

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

CEB —  curHan paspelleHuns BolbpaHHoro ¢ nomowbio Num3-Num1 6noka cdonaw-
namsaTu;

NVRB — curHan paspelueHnsa 6ut KoHpurypaumm BelbpaHHoOro ¢ nomouybo Numa3-
Numl (NumO He BnuseT) 6noka draww-namaTu;

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

WEB —  curHan paspelueHusi 3anmcu (Mnu ctmpannsa namaty u 6ut sawmTsl) ans
BCeX BroKoB (hnaw-namaTy;

TMEN — pormxeH ObITb B Hyne;

BYTEB — BbIGupaeT paspsagHocTb namatn 1 — 16 paspsigos, 0 — 8 pa3psaos;

VREAD — gormxeH ObITb B Hyrne.

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

MamaTtb coctouT M3 8 6rokoB (cocToAT U3 AByx noabrokos) no 2 Méut. Kaxabin 6nok
BblbupaeTcsa kombumHaumen 6utoB Num3-Num1 kak onucaHo Bbiwe. Kaxabin noabriok B
cocTaBe 6roka BblbnpaeTcsa ¢ nomowbio 6uta Numo.

© AO «lMKK Muna+dp» 23



Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

5.20.2 PeXunm KomMaHAHOro uMkKna
BpemeHHasa guarpamma pexmnma KoMaHgHOro umnkna npueegeHa Hmxe (PucyHok 9).

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

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

STROBE 7

PucyHok 9 — Pexxum komaHgHoro umkna

[aHHbIN LMK MOXET BbITb TOMBKO NepBbIM, BTOPbLIM, TPETLUM NPU NPOrpaMmMmpoBaHnm
AaHHbIX U N6bIM NPY CTUPAHUN OAHHbIX.

[aHHbIN pexnm NHMUMnpyeTcsa ctapToBbiM cuMBosrioM 01, TakKe Kak U B MOSTHOM LMKNe,
3aTeM criegyeT KomaHAa, agpec u gaHHble. OTnMyne COCTOUT B TOM, YTO B 9TOM pexume
agpec ukcupoBaH M Bcerga 12-tm paspsagHbii. [aHHble Takke (PUKCupoBaHbl U Bcerga
BOCbMW paspsgHble. [N BbINOMHEHMS OAHHOMO UMKMa, nocrie ero nepefadm Heobxoanmo
nogaTb He MeHee TPEX AoNOSHUTENbHbIX Mnynscos TCK.

5.20.3 PeXum umkna YteHus

BpeMeHHas anarpamma pexumMa Luukna YTeHust npueeaeHa Hmke (PucyHok 10).

TCK |
DI ——=1lol LTV -1 TT 1 F-- |

4+— KomaHgoa —wi4—

[aHHble —
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STROBE 7

RDYBSYb

C/

PucyHok 10 — Pexxum umkna yteHmna

Pexum unHuummpyetcs crtaptoBbiM cumBosiom 10, ganee nocrnegoBaTesibHO 4epes
BbiBO4 TDI nepepatotca KomaHaa v agpec, 3atem BoiBog TDI nepekntoyaeTcsa Ha BbIXoq U
BbIBOAUTCA COOEpXMMoe curHarna 3aHatocTm BUSY, KOTopbIM CUrHanuaupyeTt Hanuvyuve
HEOKOHYEHHOW onepauun nporpaMmmupoBaHua unu ctupaHusa. Ecnu BUSY B «eguHuue»,
aarnee wMnagwumn - paspsgaMmyi  Bnepén  BbiABUralOTCA  [daHHble  COOTBETCTBYIOLLEN
paspagHocTu. Agpec 17-Tn paspsagHbin 4ns BOCbMU paspsagHOro pexxmma AaHHbiX U 16-Tu
pas3pagHbIiv Ana 16-Tn paspsagHoOro pexuma gaHHbIX.

5.20.4 ToBTOp UMKIA YTEeHUA

BpemeHHasn guarpamma noBTopa LMKnIa YTeHnst npusegeHa Huxke (PyucyHok 11).
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TCK Uy L

DI ————1 ! F=-—1 ——1 : F==—1

i 4— BbixoAHble AaHHble 1 —p 4— BbiIxoaHble AaHHbIE 2 —p
STROBE 5

PucyHok 11 — lNoBTOp uuknia YteHns

Ecnn npegbiayLimin pexmm — LUK YTEHUA, 1 TEKYLWUIn cTapToBbIN cumson 11, To npouncxoant
NMoBTOP UMKNa uJTeHus. [aHHble MO agpecy, paBHOMY npegbligyliemy agpecy nfc envHuua,
BbIBOOATCA Ha Bbixod TDI nocnegoBatenbHO mMnagwumn paspsgamu Bnepén. Nocne atoro agpec
aBTOMAaTMYECKN MHKPEMEHTUPYETCS N MPOMCXOONT OXKUOAHMNE CrEAYHOLLEro BbICOKOro yPOBHS cUrHana
STROBE. Ecnu cnegywowmin ctaptoBbii cumeon 11, TO npouMcxoguT MNOBTOP YTEHUS, a 3aTem
WHKpPEMEHT agpeca M Tak ganee. PaspsgHOCTb [aHHbIX COOTBETCTBYET pPaspsgHOCTU OaHHbIX
npegbigyLero umkna YteHus.

5.20.5 MoBTOp UMKNa 3anucu

BpemeHHas avarpamma noeTopa LuKna 3anvicu npuseaeHa Huxke (PucyHok 12).

TCK
TDI ————11]1 - === e e R Y
: — BxoaHble AaHHble 1 —#* +— BxoaHble gaHHble 2 —
STROBE 5
RDYBSYb

PucyHok 12 — lNoBTOp uukna sanmcu

Ecnn npeablaywinn pexmm paboTbl — peXnMm MOMHOMo LMKNa, U TeKYyLUN CTapTOBbIN
cumBos 11, To npoucxoguT NOBTOP LUMKIA 3anucy AaHHbIX, 3anMcbiBaeMblX nocrnegosaTenbHO
no nuHum TDI, no agpecy, paBHOMY NpeablayLemy nnoc eanHiuia. 3atem NponucxoanT BbiBOA
Ha BbIxod TDI cocTosHMA curHana 3aHaTocTn BUSY (aHanornyHo pexxumy nosiHoro uukna).
[Mocne OKOHYaHWA 3anucuM agpec aBTOMATUYECKN MWHKPEMEHTUpYyeTcsa W oXxuaaeTcs
cnenyoLwmnn BbICOKMM ypoBeHb curHana STROBE. Ecnu cneaytowmii ctaptoBbin cumson 11,
TO MpoucxoguT MOBTOP 3anucu, a 3aTeM MHKPeMeHT agpeca u Tak ganee. PaspsagHocTb
AaHHbIX COOTBETCTBYET Pa3pAgHOCTM AaHHbLIX NpeablayLLero nosHoro uukna.

5.21 MocnepoBaTenbHbIN UHTEepdenc SPI

Mogyne namaTM MOXET yYnpaBriiTbCHA XOCT-KOHTPONIEpPOM, KOTOpbIN BblAaeT
WMHCTPYKUUKM 06bl4HO B pexxume SPI mactep. SPI mactep coeamnHaeTcs ¢ Moaynem namsiti ¢
nomoLlbio WKuHbI SPI coctoswen mn3 4vetbip€x nuHuin: NnCE, SCK, SI, SO. Ons Bbibopa
nocnegoBaTenbHOro MHTepdenca B KayeCTBe OCHOBHOro ucronb3dyetca nuHusa SEL_SPI
(aKTMBHbLIN YpOBEHb fnornyeckasa eguHuLa).
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SPI npoTokon mmeeT yeTbipe pexuma pabotbl (0, 1, 2 unu 3), pasnuuve mexagy
KOTOpbIMM 3aKntovaeTcs B nonsapHocTU u dpase curHana SCK. Moaynb namMaTtn nogaepxvsaet
ABa Hanbonee vacto npumeHsemMblx pexuma 0 n 3. BpemeHHas guarpamma pexumon SPI 0
n 3 npuBedeHa Ha pucyHke Hwxe (PucyHok 13). Pasnunuve mexagy HUMK 3akniodaeTcss B
HeakTMBHOM cocTosiHum nuHum SCK (korga mactep SPI B pexume OTCYyTCTBUSA nepeaayu
AaHHbIX). B 06oux aTuUX pexunmax gaHHble Bcerga 3axBaTblBalOTCHA C LUMHbI NO nNepegHemy
dpoHTYy SCK 1 BCcerga BbICTaBnSATCA Ha LWWKHY Mo 3agHeMy ppoHTy SCK.

nCE \ /
I [\ \
s G XXX X X O X = -
/ /
\ N

SO s X X XX XXX

PucyHok 13 — BpemeHHasa gnarpamma pexmmos SPI 0 n 3

5.22 KomaHabl n agpecauus

[onycTuMble MHCTPYKUMM Unu onepauumn Bcerga AOSMPKHbl HAYMHATLCS YCTAaHOBKOMW B
aktmBHoe coctosiHne nuHum nCE. lNocne Toro kak nCE ycTaHOBMEH, XOCT-KOHTPOSnep
AOMMKEH BbICTaBUTb Ha WKHY SPI OCTOBEpHbIN 8-Mu paspsiaHbIN Kog onepaumn. 3aTtem B
3aBMCMMOCTM OT TUNa onepaunmn, BbICTaBNAKTCS agpec 1 (MnNn) AaHHble, TaKTUPYEMbIE XOCT-
KOoHTponnepom. Bce kogbl onepauui, agpeca U AaHHble NepeaarTCs Ha LUMHY CTapLiMMm
paspsagamu Bnepén (MSB). Onepauus 3akaH4YMBaeTcsa nepeBogomM nNuHum nCE B HeakTMBHOE
COCTOSIHMeE.

Koabl onepaunin, He nogaepXuBaemMble Mo4yNeM NamsaTh, UTHOPUPYIOTCS, 1 onepauus
He cTapTyeT. Mukpocxema Takke WrHOpMpyeT AaHHble Ha Bxoge S| 4o Tex nmop, noka He
ctaptyeT cnegytwowas onepaumsa (NCE nuHus gormkHa ObiTb YCTaHOBMEHA B HEAKTUBHOE
COCTOsIHME, a 3aTeM nepeBefeHa B akTMBHOe cocTosiHne). Ecnn nuHua nCE nepeBoanTca B
HEeaKTUBHOE COCTOSIHME, Mpexae YEeM 3aKOHYUTCA nepedada Koga onepauun n agpecHom
nHpopmauun, onepaumsi He Ha4HETCA U MoAY b NaMsTU BEPHETCA B HEAKTMBHOE COCTOSIHNE
ANS OXnaaHusa cnefyowen onepaumn.

[nsa nepenaumn agpeca, cocrosuwero n3 agpecHoix 6ut A20-A0, Heobxoanmo nocnaTtb
Tpu 6anta nHpopmaumm no wuHe SPI. AgpecHble 6uTtbl A23-A21, nepegaBaemble NO LUNHE
BCerga UrHopmpyrTCsl, Tak Kak MakcumanbHO agpecyemMbli Ananas3oH agpecoB YCTPOWCTBaA
namatn 000000h-1FFFFFh.

MepeyeHb NogaepxunBaemMblx KoMaHg npuseaéH Huxke (Tabnuua 9). OnucaHne komaHg,
npuBeOeHO B NocneaywLwmnx pasgenax.
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Ta6bnuua 9 — NepeyeHb NnogaepKMBaeMbIX KOMaHA

KomaHna Ko koMaHab! YacToTa, Baut Baut BanTt
My agpeca | (PMKTUBHbIX | AaHHbIX
Read Array 03h 0000 0011 no 15 3 0 1
0Bh 0000 1011 po 30 3 1 1
Sector Erase D8h 1101 1000 no 50 3 0 0
Chip Erase 60h 0110 0000 no 50 0 0 0
Byte Program 02h 0000 0010 Ao 50 3 0 1
Write Enable 06h 0000 0110 no 50 0 0 0
Write Disable 04h 0000 0100 no 50 0 0 0
Protect Sector 36h 0011 0110 no 50 3 0 0
Unprotect Sector 39h 0011 1001 Ao 50 3 0 0
Read Sector 3Ch 0011 1100 no 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 po 50 0 0 1
Read ID yctponctea 1 | 9Fh 1001 1111 ao 30 0 0 2
npoun3BoANTENS

5.23 Onepauus YTeHUA MaccuBa AaHHbIX

KomaHga Read Array MOXeT NPUMEHATLCA NPU YTEHMUM HEMPEPBLIBHOMO NOTOKA AAHHbIX
n3 mMoayns namstm, obecneumBas TakTMpoBaHMe Ha NUHUM SCK, yCTaHOBMB CTapTOBbLIN
agpec oauvH pas. Mogynb namaTn COAEPXUT BHYTPEHHUA CYETYMK agpeca, KOTOpPbIN
aBTOMATUYECKN MHKPEMEHTUPYETCA Ha KaXQOM Nepuode TaKTOBbIX MMMynbCcoB. [lBa koaa
onepauun (0Bh n 03h) moryt 6bITb UCnONb30BaHbl ANa komaHabl Read Array. NpumeHeHne
Ka)xgoro u3 KOAOB 3aBUCUT OT MaKCMMalibHOM 4acTOTbl TaKTOBbIX CUrHanoB, KoTopas
ncnonb3yeTcs ANga YTeHus AaHHbIX u3 Mukpocxemsbl. Kog onepauun 03h ncnonb3yetca ans
HanmMeHbLen Yactotbl 4o 15 Mly, kog onepaunn 0Bh mncnonb3yetca onst MakcMmarbHON
yactoTbl Ao 30 MIu,

[ns BbINONHEHMs onepauun 4YTteHus, nuHus NCE pomkHa ObiTb yCTaHOBMNEHa B
aKTMBHOE COCTOSHWE, U COOTBETCTBYHOLLMI KO onepauun nepegaH B Mmukpocxemy. locne
nepefayn koga onepaumn OoSmkHbl ObITb nNepegaHbl Tpu 6anTa agpeca, onpeaensoLmne
CTapToBbIA agpec nepBoro Oanta ONd YTEHWA BHYTPM MaccuBa AaHHbIX. Crnegom 3a
agpecHbiMn GanTamm MOXET nepefaBaTbCsl (PUKTUBHBbIM GAanT B 3aBMCMMOCTW OT Koda
onepauun, ucrnonb3dyemon B komaHge Read Array. Ecnu ucnonbsyetca kog onepauum 0Bh,
nepenaétcsa oanH PUKTUBHbIN BanT.

Mocne nepeaayn Bcen HeoH6Xxo0aMMOM KOMaHAHOW NOCNeA0BaTENbHOCTN NPON3BOANTCS
CUMTbIBaHME AaHHbIX Ha NHUKM SO. [JaHHble BCerga BbICTABMASATCA CTaplUMMK paspsigamu
Bnepén (MSB). Ecnu cuutan nocnegHun 6ant (agpec 1FFFFFh) maccmBa namstw,
MUKPOCXeMa NpoaosiKaeT YTeHne ¢ Havana maccusa (agpec 000000h). 3agepxek npy aTOM
He NpoucxoamnT.

Mpn yctaHoBke nmHMM NCE B HEaKTMBHOE COCTOSIHME onepauusi YTeHus
npekpawaeTcd, n nuHua SO nepexoguT B BbiCOKOMMMNEAaHCHoe cocTosHue. Onepauums
4YTeHnss MoXeT BbITb NpepBaHa B NOOON MOMEHT.

BpemeHHble gmnarpammbl onepaumin YteHust ¢ kogom 0Bh n kogom 03h npuBeaeHsbl
Huxe (PucyHok 14, PucyHok 15).

He ob6sa3aTtenbHO YynTaTbh NOMNHbIM 6aNT JaHHbIX.
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nCE \ /
_______ 2 1 2 3 4 &5 8 7 & 9 W N 12 20 3 3 32 33 34 35 36 I 3B 30 40 41 42 43 44 45 46 4T 48 e
/' Kon onepauum BuTbl agpeca A23-A0 NoBoe sHaderne |\
Si 9,0,0,0.0.0.0.0,0.00.00 R

/" 1-bii1 BaNT faHHBIX

BbicokovMneHaaHcHoe cocTosiHne

S0 20,0000 0000

PucyHok 14 — Onepauus YteHuns ¢ kogom 0Bh

a1 2 3 4 5 6 7 B 9 10 1 12 20 30 31 32 33 34 35 36 37 38 30 40

SCK 3 SRR NN RN AR AR A i N )

} |
/ Koaonepauny BuTbl agpeca A23-A0 "-\

SI 0000000000000 CREREY QG NSV
|

1-bIt GANT AaHHbIX

BbicokonmneHagaHcHoe cocTosiHne

S0 20000000000

PucyHok 15 — Onepauus uteHunsa ¢ kogom 03h

5.24 Onepaumsa nporpammmpoBaHus 6anTta

KomaHga Byte Program nossondeTt 3anporpammuvpoBaTb OAMH GanT [aHHbIX B
npeaBapuTenbHO CTEPTYHD S4Yenky moaynst namsatu. [lpu cTupaHum sHenknm namsatn Bce
BOCEMb OUT yCTaHaBNMBAKOTCHA B COCTOSIHME NIOrMyeckon egmHuubl (3Hadvenme FFh). MNepeg
BblNOSIHEHNMEeM KomMaHabl Byte Program Heobxogumo BbINONHUTL komaHay Write Enable,
4yT06bI yCcTaHOBUTEL 6UT WEL pernctpa ctatyca B NOrMYECKyo eanHuLLY.

[nsa BbinonHeHus komanabl Byte Program Heobxoaumo nepegaTtb B Mogysb Namsiti
koa onepaunn 02h, Tpn agpecHbix 6anta n 6anT AaHHbLIX ANg nporpammupoBaHug. lNMocne
nepesoga nuHuM NCE B HEAKTUBHOE COCTOSIHUE MWKPOCXEMa HA4YyHET NporpaMMupoBaHMe
GanTa B S4enKy namaTn ¢ agpecom, nepedaHHbiM B komaHge Byte Program. Mepesoa nuHum
NCE B HeaKkTUBHOE COCTOSIHNE JOIMPKEH NPONCXoauTb Ha rpaHuue 6anTa (KpaTHO BoCbMUY 6UT),
B NPOTUBHOM Criydae Mogyfb namMsaTW MpepBET onepaumio, U [aHHble He 0yayT
3anporpammMuMpoBaHbl B f4enky namatu. Ecnv agpec adenkm — B npegenax cektopa,
HaxoasLwerocs B 3alULWEHHOM COCTOSIHUW, onepauus nporpamMmmpoBaHusa 6anta He Byaet
BbINOSIHEHA, MOAYSb NAMATN BEPHETCH B HEAKTMBHOE COCTOSAHME nocre nepesoga nuHumn nCE
B normyeckyto eauHuuy. 3HadeHune 6uta WEL B perucTtpe cratyca GygeTr cbpoweHo B
COCTOSIHME NOMMYEeCcKOro Hyrns, ecnu onepauus NporpaMMupoBaHUs NpepBaHa HenosHbIM
aApecoM unu gaHHbIMK Unu Gbina nonbITka NPOrpaMMMPOBaHNSA B 3aLLULLEHHBINA CEKTOP.
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Bo Bpems onepauunn nporpaMMmpoBaHUS MOXHO CYMTaTb PernmcTp cratyca, KOTopblv
NoKa3blBaeT COCTOSIHME 3aHATOCTM MoAyNA naMaTu. PekomeHayeTcs NpomM3BoaUTb YTEHNE He
paHee, 4yeMm uyepe3 200 mkc, HeobxoguMmbix Ana nporpammuvpoBaHus Gawnta. [lepen
3aBeplleHMeM onepaumm nporpammupoBaHms 6ut WEL peructpa crtatyca cbpocutcs B
COCTOSIHWE NIOrNMYEeCKOro Hyrsl.

MuKkpocxema BKMOYaeT anropuTM AeTeKTUPOBaHUSA OWMOKM Npyv NporpaMMmnpoBaHum
AYEenKn: ecnu nocrie onepauun nporpaMMMpoOBaHNA S4erika He COOEepXUT OoXuaaemoe
3HayeHue, yctaHaBnmBaeTcsa out EPE pernctpa ctaTtyca. BpemeHHas guarpamma onepawmm
nporpammupoBaHust 6arta npusegeHa Hmxe (PucyHok 16).
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PucyHok 16 — Onepauusa nporpaMmumpoBaHus banTta

5.25 Onepauus cTupaHusa ceKTopa

Briok pasamepom 256 K6ant moxeT BbiTb CTEPT (BCE BUTHLI YCTAHOBMEHbI B COCTOSIHNE
nornyeckon eanHuubl) komaHgon Sector Erase. [Ina BbINOMHEHMS KOMaHAbl UCNOMb3yeTcs
kog onepauuun D8h. MNMpexae Yem BbINONHUTL KOMaHAy Sector Erase, He06X0AMMO BbINOMAHUTD
komaHay Write Enable ans yctaHoBkn 6uta WEL pernctpa cratyca B COCTOSAHME NTIOMMYECKON
eaNHULbI.

Ana BbInonHeHMs komMaHabl Sector Erase HeobGXOAMMO YCTaHOBUTbL B aKTUBHOE
coctosHne nuHuio nCE, nepepaTb kog onepaumm D8h u Tpu agpecHbix 6Ganta,
yCTaHaBMMBaKLWMX agpec CTUpAeMoro cektopa, cornacHo Tabnuua 3. Bce panbHenwme
AaHHble, 3arpykaemble B YCTPOMUCTBO WrHopupytTcs. lMocne nepesoga nuHum nCE B
HeaKTUBHOE COCTOSAHWE HauYMHaeTCsl CTUpaHue COOTBETCTBYHIOLLLEro cekTopa.

Mnagwuve agpecHble 6utbl A17-A0 He OekogupyltoTcst npu onpegeneHnn Homepa
CTMPAEMOro cekTopa, No3TOMY OHW MOTYT BbITb B COCTOSHUM TOrMYECKOTO HYNS NN e4UHULbI.
HecmoTp4a Ha To, YTO MaaLlume agpecHble OUTbl HE 4EKOANPYHOTCH, BCE TpW agpecHbix banTa
AOMMKHbI ObITb NepedaHbl B MOAYIb NAaMATK Npexae, Yem NuHna nCE nepenaéT B HeakTUBHOE
coctosiHue. Ecnu aTo npon3onaér He Ha rpaHuue 6anta (KpaTHO BOCbMU BUT), MUKpOCxema
NpepBET onepaunto n cTupaHue He 6yaeT BbINOMHEHO.

Ecnun agpecHble 6uThbl, NepegaHHble B KOMaHAe, YKasbiBalOT Ha 3aLULLEHHBIN CEKTOP,
komaHaa Sector Erase Takke He 6ygeT BbINOMHEHA, MOAYb NAMSATU BEPHETCSA B HEAKTUBHOE
COCTOSIHME nocne yCTaHoBKM NuHMKM NCE B NOrMyeckyo eguHuuy.

But WEL B peruncrtpe cratyca npu BO3HWUKHOBEHUW OOHOW M3 BblllenepedncrieHHbIX
OLMBOYHbIX CUTYaUnin cOpPOCUTCA B COCTOSHMNE NTOMMYECKOro HyIS.

Bo Bpems BbINONHEHUS onepaunn CTUpaHMs CeKTopa MOXET ObITb MpoYnTaH pernctp
cTatyca, KOTOpbI MOKasblBaeT, YTO YCTPOWCTBO HAXOAUTCHA B COCTOSHUM 3aHATOCTMW.
PekomeHgyeTca npovsBOAUTL CYMTbIBAHME pernctpa craTtyca He paHbliue, 4eM 4yepes
Bpemsa 110 mc, Heobxogumoe AOnsa cTupaHus cektopa. [lepen 3aBeplueHMEM onepauuu
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cTupaHusa cektopa 6ut WEL pernctpa ctatyca cbpacbiBaeTcsi B COCTOSIHME JTIOrMYECKOro
HynS.

Mwukpocxema BbINOMNHAET anropuTM AeTEKTMPOBAHMS OLINOKN Npu CTUPaHUN CeKTopa:
€Cnun onepauusi CTMpaHUsa He BbINOMIHEHA OOMKHbIM 0bpasom, ycTaHaBnmBaeTca 6ut EPE
perncrpa crartyca.

BpemeHHasa guarpamma onepauumn CTupaHus cexkropa npmeeaeHa Hoke (PUCYHOK 17).
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PucyHok 17 — Onepauus cTupaHus cektopa

5.26 Onepauusa cTUpaHMA BCen NaMATH

Bcs namate moxeT 6bITb CTEPTA OAHOWM onepaunen, ncnonb3ys komaHay Chip Erase.
Mepepn BbinonHeHnem komaHgbl Chip Erase HeobxoaumMo BbINONHUTL KoMaHay Write Enable,
KoTopas yctaHaBnueaeT 6uT WEL perucTpa crtatyca B FIOTMYECKY €ANHULLY.

[nsa BbinonHeHust komaHabl Chip Erase Heobxoaumo nepefatb B MUKPOCXEMY KOA
onepaunn 60h. MNpu cTMpaHum Bcen NnamaT HET HEOOXOAMMOCTN nNnepefaBaTb B MUKPOCXEMY
agpecHble 6anTbl, 1 Nobble gaHHbIE NOCcne nepegayv Kkoga onepauum 6yayT UrHOPMPOBaHbI.
Mocne nepesoga NuHUM NCE B NOrMYecKyrd eauHuLy HavyHeTCs Mpouecc CTUpaHus BCeu
namaTtu. NnCE OoSmKeH nepeknovaTbca Ha rpaHuue 6anTta (KpaTtHO BOCbMU OUT), B MPOTUBHOM
crnydyae onepauusi ctupaHus He ByaeT BbinNonHeHa. Ecnn niobon cekTop maccuBa NamsaTty
HaxoAMTCS B 3alLMLLEHHOM COCTOAHUN, koMaHga Chip Erase He BygeT BbINONHEHa, Moayrb
namMsaT BEPHETCH B HEaKTUBHOE COCTOsAHWe nocne nepesoga NuHumM NCE B norn4eckyro
eanHuuy. but WEL B pernctpe ctaTyca npy BO3HUKHOBEHUM IHOO0M 13 OLLMOOYHLIX CUTYaL M
cbpocnTcsa B COCTOSIHNE NOMMYECKOro Hyns.

Bo Bpemsi BbINOMHEHWA onepauum CTUpaHuUs BCEM NaMsaTM MOXeT ObiTb npovnTaH
perncTp craTtyca, KOTOpbIN NokKasbIBaeT, YTO YCTPOMCTBO HAXOOUTCHA B COCTOSTHUN 3aHATOCTMU.
PekomeHayeTca npon3BoguTb CHUTbIBAHME PErncTpa craTyca He paHee, YeM 4Yepes3 Bpems
1,5 c, Heobxoamnmoe ons cTupaHusa Bcen namatu. MNepea 3aBepLueHnem onepauumn cTupaHus
cektopa 6ut WEL pernctpa ctatyca cbpacbiBaeTcsi B COCTOSIHME FIOMMYE€CKOro Hynsi.

Mukpocxema Takke BbINOMHAET anroputMm AETEKTUPOBaHUS OLIMOKM Npu CTUpaHum
CeKTopa: ecnu onepaumsa CTMpaHns He BbINOSTHEHA LOMMKHLIM 06pa3oMm, ycTaHaBnmMBaeTcs ouT
EPE peructpa cratyca.

BpemeHHasa gnarpamma onepaummn cTupaHna Bcen namsaTy npueegeHa Hmxke (PucyHok
18).
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PucyHok 18 — Onepauus ctupaHus Bcen namaTm

5.27 Onepauus paspeLueHus 3anmcu

KomaHga Write Enable ncnonbsyetcs ansa ycraHoBkn 6uta WEL peructpa ctatyca B
COCTOsIHME nornyeckon egnHuubl. but WEL gomkeH 6bITb yCTaHOBMNEH Nepes BbIMOMHEHWEM
komaHg Byte Program, Erase, Protect Sector, Unprotect Sector, Write Status Register. 310
No3BONSET BbINOMHATL 9TU KOMaHAbl B ABa dTana, yMmeHbLlas BO3MOXHOCTb CIy4anHOro nnu
OLMBOYHOro BbIMOMHEHNSA 3TUX KOMaHA. Ecnu 6ut WEL B pernctpe cratyca He yCTaHOBIEH
npexae, YeM BblAaETCs O4HA U3 3TUX KOMaHA, KoMaHAa He ByaeT BbiNoSIHEHa.

Mpwn Bbligayve komaHabl Write Enable nuHms nCE gormkHa 6bITb B TOrMYeCKOM Hyne, KOA
onepauuun 06h gormkeH 3arpyxaTbCa B MOAYIb NamMsaTu. 3arpy3ka agpecHblx 6anT B Mogynb
namsaTu He TpebyeTcs, BCe OaHHble, NepefaHHble Mocre Koga onepauuv UrHOpUpYTCS.
Mocne nepexoaa nuHum NCE B cocTosiHMe norndeckon eanHunubl out WEL peructpa crtatyca
yCTaHaBnMBaeTCs B nnornyeckyto egmHuuy. Kog onepaumm gormkeH 6biTb MOMHOCTLIO 3arpy>KeH
B MOAyIb NaMAaTK nepes nsmeHeHnem curHana nCE, nHaye onepauusa 6yget npepsaHa n out
WEL He nsameHuTcs.

BpemeHHaa pguarpamma onepauuu  paspelleHus  3anvcu  npusegeHa  Huxe
(PvcyHok 19).
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PucyHok 19 — Onepauus paspeLleHuns 3anucu
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5.28 Onepauus 3anpeTa 3anucu

KomaHga Write Disable ncnonbayetca gns cbpoca 6uta WEL pernctpa craTtyca B
COCTOSIHMe rornyeckoro Hyns. lNocne atoro komanabl Byte Program, Erase, Protect Sector,
Unprotect Sector, Write Status Register He MoryT ObITb BbINOMHEHLI. [Ipyrne ycnosusa copoca
6uta WEL, npuBeaeHbl B nogpasgene « WEL TecT».

Mpwn Bbligaye komangbl Write Disable nuHuna nCE gormkHa 6bITb B IOrMYECKOM HyIe, Kog
onepauun 04h gormKeH 3arpyxaTbCa B MOAYNb NamMsaTu. 3arpy3ka agpecHblx 6anT B Mogynb
namaTn He TpebyeTcs, BCe AaHHble NepefdaHHble Mocrne koga onepauun UrHoOpUpYTCS.
Mocne nepexoga nuHmum NnCE B cocTosiHMe nornveckon eanHnubl 6ut WEL pernctpa ctatyca
cbpacbiBaeTcs B HOMb. Ko onepaumy AomkeH 6biTb NOSTHOCTLIO 3arpy>KeH B MoAyrb NaMsaTy
nepen usMmeHeHuem curHana nCE, uHade onepauus OygeT npepBaHa u out WEL He
N3MEHUTCS.

BpemeHHaa guarpamma onepauuun 3anpeta 3anucu npusegeHa Hmxe (PucyHok 20).
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PucyHok 20 — Onepauus 3anpeTa 3anucu

5.29 Onepaumsa 3aluTbl CeKTopa

Kaxagbin  cpmsndeckun cektop pasmepoMm 256 K6anT wumeeT COOTBETCTBYHOLLNI
OAHOBUTHBLIN pPEerncTp 3alnTbl CEKTOpa, KOTOPbIM MCNOMb3yeTcda And NporpamMmMHOro
yrnpaBneHns 3awuton cektopa. [locrne BKMIOYEHUA NUTaAHUS Kaxdbl perucTp 3aluuThbl
CekTopa Mo YMOMYaHUI0 HaxoguTCa B COCTOSIHMM NIOMMYECKON eQuHULbI, YKa3biBaloLWEen, YTo
BCE CeKTopa 3almLeHbl 1 He MOryT BbITb 3anporpammMmMpoBaHbl U CTEPTHI.

Bblgaya komaHabl Protect Sector ¢ uHAvMBMAyanbHbIM agpecoM ycTaHaBnuBaeT
COOTBETCTBYHOLMIA pPErucTp 3awuTbl CeKTopa B COCTOAHWE Jormdyeckom eavHuubl. B
cnefywuwien Tabnuue ykasaHbl ABa BO3MOXHbIX COCTOSIHMSI perucrpa 3awuTbl cekTopa
(Tabnumua 10).

Tabnuua 10 — 3Ha4YeHMA perucTpa 3aWwmTbl CeKTopa

3HayeHue CraTtyc 3amThl cekTopa

0 CeKTop He 3alMLLEH M MOXEeT ObITb 3anporpammmnpoBaH UNn cTépT

1 CekTop 3aWmLLéH U He MOXeT ObITb 3anporpamMmmMmnpoBaH UK CTEPT. 3HaYeHUe No
YMOJTYaHMIO
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Mepen Bblgaven komaHabl Protect Sector Heobxogumo komangHow Write Enable
ycTaHoBUTb 6uT WEL B cocTtosiHMe normyeckon eguHuubl. Mpu Bblgade komanabl Protect
Sector nuHms NnCE ycTaHaBnMBaeTCHa B COCTOSHME NIOrMYECKOro Hynsl n Kog onepauun 36h
3arpyxaeTcs B yCTPOMCTBO NamMsiTu, cnegom 3a Hum Tpu Ganta agpeca, ykasbiBawowme Ha
nobyo s4enky B npeaenax saiwumwiaemMoro cektopa. Jliobble OOMOMHUTENbHBIN LaHHbIE,
nepefasaeMble B YCTPOMUCTBO NaMsiTh, Nocre aToro urHopupyrTcs. [locne nepesoga nuHUm
NCE B NOrMyeckyro eauHuLy pernctp 3awmTtbl CekTopa, CooTBeTCTBYoWNn agpecy A23-A0,
yCTaHaBNMBaETCss B COCTOSIHWE JIOMMYEeCKOW eauHuubl, U cekTop OyaeT 3awuwéH oT
AanbHenwmnx onepaumn 3anucu u ctupanumda. pyu atom 6ut WEL peructpa craTyca
cbpacbiBaeTcsi B COCTOSIHUE JTOrMYECKOro HynS.

MonHble Tpu BanTa agpeca JOMKHbI ObITh 3arpykeHbl B MOAYIb NaMATU Npexae, Yem
npounsonaét nepexoq nuHum NnCE B HeakTuBHOe cocTosHue. Ecnn coctoaHne nuHum nCE
N3MEHUTCA HE Ha rpaHuue B6anTta (kpaTHO BOCbMM BUT), MOAY b NAaMATU NPEPBET onepaumio.
Korga mogynb naMmsiTv npepbiBaeT onepauuio 3alnTbl CEKTOPA, COCTOSIHUE pernctpa 3awmThbl
cekTopa He meHsieTcs, 6ut WEL pernctpa cratyca cbpacbiBaeTcsi B COCTOSIHME NTIOMMYECKOro
Hyns.

Ansa 3awmTbl OT CNy4amHOro Unm oLmMBOYHOro CHATUS UM YCTAHOBKM 3aLLMTbl CEKTOpa
nMeeTCcs BO3MOXHOCTb ONMOKMPOBKN perucTpa 3awmTtbl cektopa OT U3MEHEHUSA C NMOMOLLbLIO
6uta SPRL perncrtpa ctaTtyca (CMOTpU onucaHue pernctpa cratyca). Ecnu perncTp 3awmrhbl
cekTopa 3abnokupoBaH, nbad nonbiTka Bblgadn Komangbl Protect Sector 6ygert
UrHOPUpPOBaTbLCS, MUKpocxema cbpocut 6ut WEL pernctpa crtatyca obpaTHO B NTOrMYECKUN
HOJSTb U BEPHETCH B HEaKTMBHOE COCTOSIHME NMpu n3ameHeHumn curHana nCE.

BpemeHHasa gnarpamma onepauumn 3awmTbl CeKTopa npuseaeHa Huxe (PucyHok 21).
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PucyHok 21 — Onepauus 3awwmTbl cekTopa

5.30 Onepauusi CHATUA 3aLUUTbI CEeKTopa

Boligaya komaHgbl Unprotect Sector ¢ wnHAMBMAyanbHbIM agpecoMm cbpacbiBaeT
COOTBETCTBYHOLMIA PErUCTP 3aluUTbl CEKTOpa B COCTOSIHME FOrMyeckoro Hyns. Kaxabin
PU3NYECKMI CEKTOP MOAYIIA NAaMSATU MMeEeT COOTBETCTBYHOLLMI OOHOOUTHBIV PErNCTP 3aLnTbl
CeKTopa, KOTOPbI NCNONb3yeTCs AN NPOrpaMMHOro yrpaBreHns 3almnTon cekTopa.

Mepen Bblgaden komangbl Unprotect Sector Heobxoammo komaHgown Write Enable
ycTaHoBUTbL 6uT WEL B cocTosiHue norndeckon eguHuubl. Npu Bbligade komaHabl Unprotect
Sector nuHusa NnCE ycTaHaBnuMBaeTCHa B COCTOAHME JIOrMYEeCKOoro Hyns un kog onepauun 39h
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3arpyxaeTcsa B MoAyfib NamsaTu, 3aTem 3arpyxatrTca Tpu 6anTa agpeca, ykasblBalolime Ha
A4enky B npegenax pasdnoknpyemoro cektopa. Jltobble O0NoNHUTENbHbIE [aHHbIE,
nepefasaemMble B MOAYrb NaMsATH Mocrie 3Toro, urHopupytotes. Nocne nepesoga nuHun nCE
B JIOTMYECKYID €OWHMULY PerncTtp 3alimTbl CekTopa, cooTBeTcTBylOWMN agpecy A23-A0,
cbpacbiBaeTCcsi B COCTOSIHME JIOrMYECKOro Hyns M 3alimTta cektopa cHumaetcs. NMpu atom 6ut
WEL peructpa ctatyca cbpacbiBaeTcsa B COCTOSAHUE JIOMMYECKOro Hynsl.

MonHble Tpu BanTa agpeca OOMKHbI ObiTb 3arpykeHbl B MOAYNb NAaMATU NpeXxae, YeMm
npousonget nepexoq nuHum nCE B HeakTuBHOe cocTosiHue. Ecnn coctosiHne nuHumn nCE
N3MEHUTCA He Ha rpaHuue 6anta (KkpaTHO BOCbMU BUT), MOAYNb NaMATU NPEPBET onepaumio.
Korga moayrnb namsaTtu npepbiBaeT onepaumio CHATUS 3aLlLnTbl CeKTopa, COCTOSIHUE perucTpa
3aWnTbl cekTopa He meHsieTcs, 6ut WEL peructpa cratyca cbpacbiBaeTcsi B COCTOSHME
NOrMYecKoro Hyns.

[nsa 3awmTbl OT CRy4YamHOro Unm oWmMBOYHOro CHATUSI UM YCTAaHOBKM 3aLMTbl CEKTOpa
NMeeTCs BO3MOXXHOCTb ONMOKMPOBKN perucTpa 3awmTtbl cekTopa OT M3MEHEHUSA C NMOMOLLbIO
buta SPRL perunctpa ctatyca (CMOTpU onncaHue pernctpa cratyca). Ecnu pernctp sawmrhbl
cektopa 3abnokupoBaH, nbas nonbiTka Bblgaun komaHgbl Unprotect Sector 6yger
UrHopupoBaTbCs, MUKpocxema cbpocut 6ut WEL pernctpa crtatyca obpaTHO B NOrM4YecKun
HOMb N BEPHETCS B HEAKTUBHOE COCTOAHNE NMpu n3aMmeHeHun curHana nCE.

BpemeHHaa pguarpamma onepaumm CHATUS 3aluMTbl CEKTopa npuBeAeHa HUxe
(PucyHok 22).
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PucyHok 22 — Onepauus CHATUS 3aLlUMTbl CekTopa

5.31 Onepaumsa YTeHUA perucTpa 3awmnTbl CeKTopa

Pernctp 3awmTtbl cektopa MOXeT ObITb NPOYUTaH AN onpeaeneHns TekyLero ctatyca
3aLlUNTbI KaXXgoro cekropa.

[nsa 4yTeHus pernctpa 3awmTbl onpeaenéHHoro cekropa nuHus NCE gomkHa 6biTh B
aKTMBHOM COCTOSIHUM U ko4 onepaunn 3Ch 3arpyxeH B Moayrb namsTu. [locne 3arpy3kun koga
onepaunn 3arpy>kaeTca Tpu agpecHbix 6anTa, ykasbiBatoLLMe Ha S4EnKy B npeaenax cekropa.
Mocne 3arpys3ku nocrnegHero 6anta agpeca MoAyrnb NamAaTU HauYMHaET Bblaady AaHHbIX Ha
nuHuio SO Ha kaxxgom nepuoge yactotel SCK. Ha Bbixoge aaHHbIX noBTopstoTcs 6antel FFh
unu 00h, ykasbiBatoLne Ha COOTBETCTBYHOLLEE 3HAYEHNE pPErMCTPa 3aLlUmThl CEKTopa.

Mpn Bbicokon yactoTe SCK nepsbli 6aWT gaHHbIX Ha NMHUKM SO MOXeT ObiTb
HEKOPPEKTHbIM, cnefoBaTenibHO, HEOH6X0ANMO NMoMyYnTb HE MeHee ABYX 6anT ¢ nNuHum SO,
4TObObI KOPPEKTHO ONpeaennTb COCTOsIHME COOTBETCTBYHOLLErO perncTpa 3almTbl ceKkTopa.

Hwke npuBedeHbl BbIXOAHblE AaHHbIE NPUM YTEHMUM perncTpa 3awuTbl CekTopa
(Tabnuua 11).
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Tabnuua 11 — BbixogHble AaHHbIe NPU YTEHUU perucTpa 3aWmThbl CeKTopa

BbixogHble faHHble 3Ha4yeHue perucrpa 3awWmTbl CeKTopa
00h 3HayveHue peructpa 3awmTbl cektopa 0 (CekTop He 3alUnLLEH)
FFh 3HaveHune permcrpa 3awmTbl cektopa 1 (CexTop 3almLLEH)

Mepesog nuHum NCE B HeakTMBHOE COCTOSAHME MpepbiBaeT onepaumio YTeHUs U
nepesoauT nuHuMio SO B BbiCOKOMMNeaaHcHoe coctosaHue. JlnHua nCE moxeT nepentn B
HeaKkTUBHOE COCTOSIHME B JI0O60N MOMEHT BPEMEHMN, YTEHNE NoNHoro 6anta He TpebyeTcs.

B OononHeHne K 4YTEHUIO MHOMBMAOYANbHOIO perncTpa 3awuTbl CEKTOpa B perucrpe
ctatyca 6utel SWP no3BonsoT onpeaenuTb, YTO BCE, YacTb CEKTOPOB WAW HWU OAUH U3
CEKTOPOB HEe 3aLuLLEHbI OT UBMEHEHMS.

BpemeHHaa guarpamma onepauumn YTeHUs pernctpa 3almTbl CekTtopa npuBedeHa
Hxe (PrucyHok 23).
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PucyHok 23 — Onepauust YTEHUS permcTpa 3alnTbl CekTopa

5.32 Onepauusa 4YTeHUA peructpa craTtyca

Pernctp cratyca moxeT 6bITb NpoYnUTaH AN onpeaeneHns COCTOSHUA Moayns NaMmaTu
ready/busy, a Takke crtatyca MHOMMX Opyrnx dyHKUMA. Pernctp cratyca MOXeT ObliTb
npountaH B nwboe Bpems, Aaxe BO BpPeEMS BbINOMHEHUA BHYTPEHHUX oOnepauun
NporpaMMnpoOBaHUS U CTUPAHUS.

[na 4yTeHua perncrtpa cratyca HeobGxoaMmo yCcTaHOBUTL nuHM0 NCE B akTuBHOE
COCTOSIHME U BblaaTb kof onepaumn 05h B mogynb namatu. Nocne Bbigadum koga onepauum
MOAYIb NaMATU BbICTaBNsAEeT AaHHble perncrpa cratyca Ha nuHMi SO Ha KaXdoM TakTe
yactoTbl SCK. Nocne Bbirpy3kn 6anTa Bblgada AaHHbIX NOBTOPSIETCS A0 TeX Nop, NoKa NNHUA
NCE ocTaéTcs B aKTUBHOM COCTOSIHUM U MPUCYTCTBYIOT MMNYrbCbl Ha BbiBoge SCK. [laHHble
pernctpa cratyca NoCToOssHHO OOHOBNAOTCS, MO3TOMY NOBTOPHOE YTEHME NPUBELET K Bblaaye
HOBbIX JaHHbIX.

BpemeHHaa pguarpamma onepauum YTeHUs pernctpa craTtyca npuBegeHa Huxe
(PucyHok 24).
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PucyHok 24 — Onepauus YTeHnsa pernctpa craTyca

Mpn Bbicokon 4Yactote SCK nepsbit 6anT AaHHbIX Ha AMHUKM SO MOXeT OblTb
HEKOPPEKTHbIM, criefoBaTesibHO, He0BXoANMMO Nosy4YnTb He MeHee ABYX 6anT ¢ nuHun SO,
4YTOObI KOPPEKTHO ONpeaennTb COCTOAHNE pernctpa craTyca.

Mepesog nuHuM NCE B HeakTMBHOE COCTOsIHME MpepbiBaeT onepaumio YTeHus
pernctpa cratyca u nepeBoguTt nuHU0 SO B BbICOKOMMMeAaHCHOe cocTosiHue. i3meHeHune
COCTOSIHMA NMHUMKM NCE MoXeT nponucxoantb B Ntoboe Bpems, YTeHUs NonHoro 6anTta gaHHbIX
He TpebyeTcs.

HasHaueHne 6uT permctpa ctatyca npmseaeHo Huwxke (Tabnuua 12).

Ta6bnuua 12 — HasHa4yeHue 6UT perncrtpa cratyca

Hgmep Ha3BaHue 6uTa HocTtyn OnucaHue
uTa
7 SPRL |Bnokuposka R/W 0 Pernctpbl 3awwunTbl cektopa He
PErMCTPOB 3aLLUTbI 3a6noknpoBaHbl (N0 yMOYaHMIO)
cekTopa 1 Pernctpbl 3awmTbl cektopa 3abnokMpoBaHbl
6 RSTE |PaspelueHune R/W 0 KomaHnga cbpoca 3anpeLlleHa (no
cbpoca YMOMYaHuIo)
1 KomaHnaa cbpoca paspelleHa
5 EPE Owwnbka R 0 Onepauusa cTupanns nnmn 3anmcu
cTMpaHus/3anucu 3aBepLUMIIach yCnewHo
1 O6HapyxeHa onbka BO Bpems onepauum
3anncu unmn cTMpaHus
4 RES Peseps - 0 3apesepBupoBaH anga dyayuiero
NCNoNb30BaHUs
3:2 SWP |CocTosiHue R 00 |Bce cekTopa He 3alumLLeHbl (COCTOsIHME BCEX
3aLUNLLEHHOCTH PErNCTPOB 3aLLMTbl CEKTOPA NOrMYeCcKuin
CEKTOpPOB HOIMb)
01 |HekoTopble cekTopa 3almuleHbl. YteHne
MHONBMAYANbHbIX PETMCTPOB 3aLUMUTbI
CEKTOPOB NO3BOJSISAET ONpeaenuTb, Kakne
CEeKTopa 3alULLEHbI.
10 |3apesepBupoBaHbl ansa 6yaywero
NCNoNb30BaHWs
11 |Bce cekTopa 3awmLLeHbl (COCTOSIHUE BCEX
PErncTpoB 3aLLUMTbl CEKTOPOB fnornyeckas
eavHnLa — No yMOM4YaHmio)
1 WEL | BuT cocTosiHUA R 0 MukpocxeMa He JocTynHa Ansa 3anvcu (no
goctyna B YMOMYaHMHIo)
MUKpOCXEMY 1 MukpocxemMa AocTynHa Ans 3anucu
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Howme
P Ha3BaHue buTa HocTtyn OnucaHue
o6uTa
0 RDY/ |but coctosiHus R 0 Mukpocxema rotoea
BSY  |roToBHOCTM 1 |Mukpocxema 3aHsiTa BHyTPEHHeN onepauuen
MUKPOCXEMbI
lNpumeyaHus:

1 Tonbko 6uTbI 7 1 6 pernctpa cratyca MoryT 6biTb MOOUULMPOBaHbI
komaHgoun Write Status Register.

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

5.32.1 SPRL 6ut

OTOT OUT NpUMEHSAEeTCs ANA KOHTPONsa Moaudukaumm permcTpoB 3allnTbl CEKTOPOB.
Ecnu SPRL B coctosiHMM norMyeckon eguHuubl, BCe pPerucTpbl 3aluTbl CEKTOPOB
3abnokupoBaHbl U He MoryT 6bITb MogMdMUMPOBaHbLI KOMaHaamu Protect Sector n Unprotect
Sector (MMKpocxema UrHopupyeT aTn KomaHga). Ecnm SPRL B COCTOSAHUM NOMMYECKOro Hyns,
BCE pPEerucTpbl 3aluTbl CEKTOPOB pasbriokMpoBaHbl M MOryT ObiTb MOAUMUUMPOBAHLI
koMmaHgamu Protect Sector n Unprotect Sector. [locne BKNIOYEHNA NMUTAHUA NO YMOMYaHUIO
6ut SPRL B cocTosiHun norndeckoro Hynd. Komanga Reset He BnMsieT Ha COCTOsiHME OuTa
SPRL. [1ns nameHeHus coctosHnsa 6uta SPRL npumeHsieTca komanga Write Status Register.

5.32.2 RSTE 6uTt

OTOT BUT NpUMeHsieTCca ANna paspelleHna unn 3anpeta Ha BbIMOSIHEHWE KOMaHAbl
Reset. Korma RSTE B COCTOSAHWWM NOMMYECKOro Hynsi (3HA4YeHME MO YMOSYaHUK nocne
cbpoca), komaHaa Reset 3anpewieHa, M nwbble MNONbITKM COPOCUTL MUKPOCXEMY ITOM
KomaHgown urHopupytotca. Korga 6mt RSTE B COCTOAHMM NOrMYECKOW €AuHULbLI, KoMaHaa
Reset paspeLwleHa.

CocTtosiHne 6uta RSTE coxpaHsieTca OO Tex Mop, Noka Ha MUKPOCXeMy MOAaHo
nutaHve. Ecnu OUT yCcTaHOBNEH B COCTOSIHME FIOrMYMECKOW eOUHUUbI, €ro  MOXHO
moamdpuumposate KomaHgon Write Status Register, nnbo cHATMeM, a 3aTtem nopayen
nuTaHusa Ha mukpocxemy. KomaHaa Reset He nameHsieT coctosiime 6uta RSTE.

5.32.3 EPE out

OTOT OUT nokasbiBaeT, OEUCTBUTENbHO M onepaumsa CTUpaHUA UM - 3anucu
3aBepLumnaco ycnewHo. Ecnu xota 6l oanH 6anT BO BpemMs onepaumm CTMpaHus Unu 3anucu
He CTEPT WNM He 3anporpaMMupoBaH OOSMKHbIM obpasom, 6ut EPE yctaHaBnuBaeTcs B
COCTOSIHME rormyeckon eanHuubl. but EPE He ycTaHaBnuBaeTcsl B Hyrb, €Cnu onepauus
CTUpPaAHUA UNU NpPorpaMMMpPOBaHUA MpepBaHa MNpu MONbITKE CTepeTb unu 3anucartb
3alNUWEHHBIN  CceKkTop, wnn, ecnu 6ut WEL He ycCTaHOBNEH nepen onepauuen
nporpaMMmupoBaHus unu ctupaHus. but EPE ob6HoBRsieTca nocrne Kaxgow onepauum
nporpaMMmpoBaHnA U CTUpPaHUS.
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5.32.4 SWP outhbl

OTn 6uTtbl obecneumBaloT obpaTHyH CBA3b MpWU ONpeneneHnn COCTOAHUSA 3aLUmThbl
Moaynsa namaTn. BoamoxHbl Tpy KoMBuHauum 6ut SWP, nokasbiBatowme, 4To Moaynb NaMsTy
He 3alUMLLLEH, YaCTUYHO WU MNOMHOCTb 3awuwéH. Ecnu 6utel SWP ykasbiBaloT, 4TO
HEKOTOpble CeKTopa 3alUuLieHbl, Ona onpeferneHns 3TUX CEeKTopoB TpebyeTca uTeHue
NHOMBUAYANbHbLIX PEMMCTPOB 3aLLMThl CEKTOpPA C NOMoLbio KoMaHabl Read Sector Protection
Register.

5.32.5 WEL owuTt

OTOT 6UT NokasbIBaeT TEKYLLMI CTaTyC BHYTPEHHEINO COCTOSAHNSA pa3peLLeHmns 3anncu.

Korga 6ut WEL B COCTOSIHUM NOTMYECKOro Hyns, MoAdyrnb NaMsTM He OOCTYNeH Ans Taknx
KomaHa, kak Byte Program, Erase, Protect Sector, Unprotect Sector, Write Status Register.
Mocne BknoYveHusa nutadmus 6ut WEL B cocTosiHum rnormdeckoro Hyns. but WEL moxeT ObITb
cOpoLLEH aBTOMATMYECKM B HOMb MPY CreayoLmxX YCNoBUSX:

— YcnewHoe 3aBeplieHne komaHabl Write Disable;

— YcnewHoe 3aBepuleHne komaHabl Write Status register nn6o owwunbka B

KOMaHae;

— YcnewHoe 3aBepLueHne komaHabl Protect Sector nmbo owmnbka B koMaHAE;

— YcnewHoe 3aBepLieHne komaHabl Unprotect Sector nnbo owmnbka B KOMaHAE;

— YcnewHoe 3aBepLueHne komaHabl Byte Program nn6o ownbka B kKomaHae;

— YcnewHoe 3aBepLueHne komaHabl Sector Erase nmbo owmnbka B KOMaHAE;

— YcnewHoe 3aBeplieHne komaHabl Chip Erase nnbo owmnbka B KOMaHAE;

— HeakTunBHbIN pexum.

Ecnn GuT B COCTOSHUM NOrMYeckon eamHuUbl, OH He COPOCUMTCS B HOMb, NMoKa He
3aBepLUNTCS TeKyLLasi onepaumsi, TMbo noka HEKOPPEKTHBIN KO onepauun He byaeT 3arpy>KeH
B MOAyfb NamsaTn npexae, yem nuHms nCE nepengeTt B HeaKTMBHOE COCTOsiHME. [nsa Toro
4106l 6UT WEL cbpocuncsa B HONb Npu NpexaeBpeMEHHOM 3aBEPLLEHNM OQHOMW N3 OnepaLmn,
HeobxoaMmMo, YToObI koA onepaumm Obin NOMHOCTLIO 3arpy>XeH B MOAY b NaMATW.

5.32.6 RDY/BSY 6ur

OTOT OUT NpUMeEHsieTca Ans onpenenieHns BbINOSTHEHUSA BHYTPEHHEN onepauum
nporpaMMmnpoBaHusa unu ctmpanus. Onpoc atoro Guta OeTekTMpyeT 3aBeplUeHune Lukna
3anmcu UM CTUpaHusl, HOBbIE AaHHblIe PerncTpa cratyca OOSMKHbl MOCTOAHHO BbIrPyXKaTbCA
no curHany SCK, noka coctosaHne 6uta RDY/BSY He U3MEeHUTCA U3 eauUHULbI B HOSb.

5.33 Onepauusa 3anucu permcTpa cratyca

OTa onepaumsa Heobxoanma ana mogudukaumm 6ut SPRL n RSTE peructpa ctatyca.
Mepepn BbinonHeHnem komanabl Write Status Register HeobxogmMmo BbligaTb komaHgy Write
Enable ons ycraHoBku 6uta WEL pernctpa ctatyca B NOrmyeckyo eauHuLy.

Mpn BbINONHEHUM koMaHabl Write Status Register nuHua nCE pomkHa ObiTb B
aKTMBHOM COCTOSIHUK, 1 ko onepaunn 01h gomkeH ObiTb 3arpykeH B MMKPOCXEMY BMECTE C
O4HMM GanToOM [aHHbIX. Tonbko 6uTbl 7 1 6 BanTa AaHHbIX BOCNPUHUMAKOTCS MOAYNeEM
namsTn, ocTtanbHble 6UTbI MOryT nNpuHMMaTb Noboe 3HayeHue. Jlobble OONONHUTENbHbIE
GanTbl 4aHHbIX, NOChINaeMble Nocre 3TOro MOAyI NaMaTh, urHopupytotcs. Nocne nepesoga

© AO «lMKK Muna+dp» 38



Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

nmHum NCE B HeakTuBHOe coctosiHne 6utbl SPRL n RSTE mogudwuumpytotes, 6ut WEL
pernctpa cratyca cbpacbiBaeTcs B COCTOSIHME NTOMMYECKOro HYn4.

MonHbIM 6anT AaHHbIX OOMKEH ObITb 3arpykeH B MOAYNb NamaTn nepes M3aMeHeHUeM
cocTosiHuA nnHMnM NCE, To ecTb Ha rpaHuue 6anta (KkpaTHO BOCbMU OMT), MHa4Ye MUKPOCXema
npepBeT onepaumnto, coctosiHne 6ut SPRL u RSTE He uM3MeHuTcs, 3HaveHne 6uta WEL
pernctpa cratyca cbpocmTcsa B NOrMYECKUi HOSb.

BpemeHHaa guarpamma onepauuu 3anucu peructpa cratyca npuBedeHa Huke
(PucyHok 25).

nCE —\ o

O 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15

MaHHble pernctpa
I/} Kopn onepauum cTaTyca

S| 0,0,0,0.00.00,00000SOBINE

SD BbicokoMmneHgaHCHOe COCTosiHME

PucyHok 25 — Onepauus 3anucm pernctpa craTyca

5.34 Onepauusa cobpoca

B HekoTopbIX NPUNOXeHUsX HeobXxooMMOo NPEeXAEeBPEMEHHO NpepBaTb LUKIT 3anucu
unu ctupaHus. Komanga Reset nos3sonsieT HemeasieHHO NpepBaTh onepauuo CTUpaHus nnu
3anMcu n BEPHYTb MOAYSb NaMATN B HEAKTUBHOE COCTOSAAHME. [1ns 3TOro HeT Heo6XxoaAnMoCTH
B nepegade komanabl Write Enable nepeg Bbigaden komangbl Reset. To ecTb, komaHaa Reset
He 3aBUCUT OT cocTosaHms Buta WEL peructpa cratyca.

KomaHga Reset MmoxeT ObITb BbINOSIHEHA TOSILKO B TOM Crlydae, eCcnun oHa paspelueHa
ycTaHoBKon 6uta RSTE B nornyeckyto eamHuly. Ecnv komanga Reset He paspeweHa (RSTE
B COCTOSIHMM FTOMMYECKOro Hyns), nobble NonbITKM BbINOSTHUTL KOMaHAy Reset urHopupytoTcs.

Mpwn BbinONHEHUN kOMaHAbl Reset nnuHua NCE gormkHa 6biTb B aKTUBHOM COCTOSIHUN,
kog onepaunmn FOh 3arpyxeH B mogynb namsatn. AgpecHble 6anTbl He nepegaroTcsl B 3TON
KomMaHge, HO Heobxoammo nepefatb noarBepxpawowmn 6ant DOh cpady nocne koga
onepauun. Jliobble gononHuTenbHble OanThl, NepedaBaemMble B MOAyfb NaMATM nocne
noaTeepxgatowero 6anta, urHopupytrtca. Korga nuHns nCE nepexoguT B HeakTUBHOE
COCTOSIHME, TeKyllasa onepauusi CTUpaHus UNu 3anucu npepbiBaeTcs B npefenax BpeMeHu
30 mkc. Ecnun onepaumsi nporpamMmMpoOBaHnSA Unn CTUPaHUS NpepbIBaeTcs, Taknm obpasom,
pesynbTaT €€ KOPPEKTHOrO BbINOMHEHNSA HE rapaHTUpyeTCs.

KomaHoa Reset He okasblBaeT BRMSIHUS HA PErucTpbl 3aluTbl CEKTOPOB WU BUTHI
SPRL n RSTE peructpa crtatyca. OgHako 6ut WEL 6yget cbpolweH B COCTOSIHME Mo
YMOSYaHMIO.

Kog onepaummn n nogrsepxgarowmnn 6anT AOSMKHbI OblTb MOMHOCTLIO 3arpyXeHbl B
MoOAynNb NaMaTu nepeg nameHeHvem nuHumn NCE, 1o ectb Ha rpaHuue 6anTta (KpaTHO BOCbMU
BuTam) nHave onepauus cbpoca He byaeT BbiNOMHEHA.

BpemeHHasa guarpamma onepauumn cbpoca npmseaeHa Hmxe (PUCyHOK 26).
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PucyHok 26 — Onepauus cbpoca

5.35 Onepauus yteHus |D KoaoB Nponu3BoOAUTENS U MUKPOCXEMbI

NaeHTudukaumoHHas uHopMauus MOXeT ObiTb cuYMTaHa M3 Mogyns namsaTy,
Nno3BONAA NOEHTUMOULMPOBATL MUKPOCXEMY B CUCTEME.

Mpy YTEHMM MAEHTUPUKALNOHHON HOPMaUuKM NnHKMs NCE gomkHa ObiTb B aKTUBHOM
COCTOSIHUK, Ko onepaumn 9Fh 3arpyxaeTcs B MoAayrnb namsTu. [locne aToro Moaysib NamaTu
HauYMHaeT Bblgady NOeHTUPUKALNOHHBIX AaHHbIX Ha NMHUIO SO Ha KaXKaoMm TakTe NnHum SCK.
MepBbI BbIxogHOM 6anT — ID Kog npousBoanTens, crneayrowmn 6ant — ID Kog MUKPOCXEMBI.
Mocne aToro NnponcxoauT NOBTOP Bbl4ayM JaHHbIX 0O nepesoga NnHuM NCE B HeakTUBHOE
COCTOSIHME, KOTOpOe npekpallaeT onepauuto yteHnsa ID kogoB n nepesoanT nuHMio SO B
BbICOKOMMMNEAAHCHOE coCTosiHNE. IameHeHune nuHum NCE BO3MOXHO B Ntoboe Bpemsi, TO eCTb
YTeHue nonHoro 6anta He TpebyeTcs.

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

nCE \ /
_______ 14 15 16 22 23 24 a0 31 32 38 39 40 46 R
SCKA J'I_I'I_I'L -TuuL--- JUL - - JUyL - e
K |
/ onegoapll.mm \

BbicokonmneHaaHcHoe Lh

SO cocTosHve ( oih X cih X oth X cah X mh )_

Ko Kon Kog, Kog Kog
Npon3BOAUTENS  MUKpPOCXEMbl  MPOU3BOAUTENSA MWKPOCXeMbl MPOn3BOANUTENS

PucyHok 27 — Onepauus yteHunsa ID kogos.
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PucyHok 28 — BpemeHHas guarpamma umknia yteHms 1.
YnpasneHue no agpecy Unoe = Unce = Ui, Unwe = UH
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PucyHok 29 — BpemeHHas gnarpaMmma LumKna YteHus 2.
Ynpasnenune no nOE, nCE. Unwe = Uin. CurHanel Ha BeiBogax TDI, TCK, STROBE
B cocTossHUM norndyeckoro «0», MRST noruyeckom «1»
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PucyHok 30 — BpemeHHasa guarpamma uukna sanucu/ctmpanmna 1.
YnpasneHnune no NWE. Unoe = UiH Ha NPOTSXKEHUN LuUKNa 3annucu

555 angs nporpamm PA ans nporpamm
2AA ons ctvpanus SA Ansa cTupaHus cektopa
555 Ans cTMpaHua MUKpocxembl
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AaHHbIX 10 pns CTUPaHNS MUKPOCXEMbI

PucyHok 31 — BpemeHHas guarpamma umkna sanvcu/ctupanmng 2.
YnpasneHue rno NnCE. Unoe = U
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PucyHok 32 — BpeMeHHas avarpaMmma LuKna 3awmTbl/CHATUS 3aLUmnTbl

Bxop lpuocTaHoBneHue Bxog B anroputm
B anroputm nporpaMMm1poBaHusi
CTUpaHus
yo4 yI4 yI4 yI4
77 77

77 77

nWE ||||||||||||CmpaHme |_| MporpamMmupoBaHme
yy4
/77

2L
/77

D2

2L 2L
VL4 VL4

PucyHok 33 — BpemeHHas guarpamma nepeksiioyYeHnst CTaTyCHbIX OuT.
Cuctema moxeT ucnonssoBatb NCE nnu nOE gna nepekntodenuns D2 n D6.
D2 nepekntovaeTcs TOMbKO NPU YTEHUM MO aipecy BHYTPU CTUPAEMOro cekTopa
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150 mKc
P »
<« ' o

MRST

STROBE

Bxon

TaKTOBOIO cmrHaJ‘la_/_\_7
TCK ! )

tsu(toi-Tek)

tH(TcK-TDI)

47

Bxopa/Bbixoa
nocrnenoBaTenbHbIX

XLO,Q
" 0,1

O,QAX
0,14

AaHHbIX
TDI

STROBE=1 - nocnegoBaTterbHbIN KaHan
MRST = 0 gnutenbHocTbo 150 MKC — napannenbHbIn KaHan

BblCcoKui {
mMnegaHc \

[aHHble|BepHbI

i

Pl/lcyHOK 34 — BpemeHHaﬂ anarpamMmma 3anncu/4TeHus nocrnenoBaTenbHOro KaHana

nCE \\ QK 05

twHince

0,5

%//T

NF\\J&

tsutnce twisck,, ., Mwsok thnce, | teumce |, tmee
SR/ ef T\ S s f e\
tsuscies) |, |, ,, tscks)
S| XU+~ KX == )GUOXXOQUOXXNCNNA =2 XXX =+ -
SO High-mpedance

PucyHok 35 — BpemeHHas gnarpamma 3anucu nocriegoBaTersibHoro kaHana SPI

nCE

0,5 Y/

sck /e /N

\

tpLz(nce-D), tPLZ(WCE-D)

twhance
/ JN 0,5

o

 trzH(sck-p), trzL(sck-p)

st XX XXX
tezr(sck-b), trzi(sck-D)
SO XXX

\ 0,5

o \__/ \

T T s T
tWHSCK‘ | twisck

+ XRORRKXHKXHKHHNK

== QOO0 O X

PucyHok 36 — BpeMmeHHast gnarpamma 4TeHna nocnegosaTenbHOro kaHana SPI
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7 [MpepenbHo-AoONyCTUMbIE U NpeaenbHble NapaMeTpbl

Ta6bnuua 13 — NpeaenbHO-AONYCTUMbIE 3NEKTPUYECKME PEXUMbI IKCNyaTauum u
npeaenbHbIe 3NIeKTPUYECKUE PeXMMbl MUKPOCXeM

Hopma napameTpa

o
s:ad
T ok MpepenbHo- -
HaunmeHoBaHue napameTpa, zZe AONYCTUMBIN I'Ipe,::eenbubm
eAMHULIa U3MepeHus R pexmm PEXNUM
S s He He He He
o MeHee | Gonee | MeHee | Gonee
HanpsikeHne nutanus, B Ucc 3,0 3,6 - 3,9
BxogHoe HanpsikeHue BbICOKOro YPOBHS, B Ui 2,0 5,25 - 5,3
BxogHoe HanpsikeHne HU3KOro ypoBHS, B Ui 0 0,8 -0,3 -
HanpspkeHne BbICOKOrO/HU3KOrO YPOBHS,
NpVKNagbiBaeMoe K BbIXO4y B COCTOSTHUN Uohz,
p yil ay OHz 0 5,25 -0,3 5,3
«BbikntoyeHo», B, UoLz
Ha BbiBogax DO — D7
BbIXOOHOWM TOK BbICOKOIO YPOBHSA, MA lon -2,0 - -4,0 -
BbIXOOHOM TOK HU3KOrO YPOBHS, MA loL - 4.0 - 6,0
Bpemsi HapacTaHus, cnaga BXO4HbLIX CUTHAOB, ot B 10 B B
HC ry U
EmkocTb Harpysku, n® CL - 50 - 100
KonnyecTBo LUMKNOB 3anucu/cTMpanus gaHHbIX, 1
or o 20000
npu T =85°C Npr - - -
npn T =125°C 10 000
Bpems xpaHeHus nHpopmaunn, net
—_ o 25
npu T =85°C tes — — _
npn T =125°C 13
MapameTpbl NnocneaoBaTeNnibHOro MHTepcpenca
AnnTtenbHOCTb cUrHana BbICOKOro YPOBHS
twhsck 10 - - -
cuHxpocurHana SCK, HC
AnnTenbHOCTb CUrHana HU3KOro YPOBHS
twisck 10 - - -
cuHxpocurHana SCK, Hc
AnnTteneHOCTb CcUrHana BbICOKOro YPOBHS
paspelueHus 3anmucu NnCE B pexxume SPI nocne twH1nce 1000 - - -
KOoMaHp, 3anucu, He
AnnTeneHOCTb CUrHana BbICOKOro YPOBHS
paspelleHus 3anmcn nCE B pexnme SPI nocne twHance 50 - - -
KOMaH/, YTEeHUS!, HC
Bpems ycTaHOBNEHMS HU3KOrO YPOBHSA CUrHana i 10 B B 3
nCE oTHocuUTenbHO cuHxpocurHana SCK, He SUInCE
Bpemsa yaoepxaHusi HuU3koro yposHsi curHana nCE ¢ 5
OTHOCUTENbHO CUHXpocurHana SCK, He HInCE
Bpems ycTaHOBRNEHUSA BbICOKOrO YPOBHS curHana i 10 B B 3
nCE oTHocuUTenbHO cuHxpocurHana SCK, He SU2nCE
Bpems yoepxaHusi BbICOKOrO YPOBHS CUrHana ¢ 5 _ _ _
nCE oTHOCcUTENbHO cuHxpocurHana SCK, He H2nCE
Bpemsa ycTaHOBNEHUA BXOAHOro curHana
nocrnegoBaTeribHbIX AaHHbIX OTHOCUTENTbHO tsucroi-Tek) 5 - - -
cuHxpocurHana TCK, HC
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o
@ $s Hopma napameTpa
ToF MpenenbHo- -
HaumeHoBaHue napameTpa, T2 | ponyctumbin MpepenbHbIn
eAVHULA U3MepeHNs ] pexum PeXUM
e s He He He He
° MeHee | 6onee | meHee | Gonee
Bpems yaoepxaHusa curHana BXogHbIX
nocnenoBaTesibHbIX AaHHbIX OTHOCUTESTbHO tH(rck=TDI) 0 - - -
cuHxpocurHana TCK, HC
Bpems ycTtaHoBReHUsA BxogHoro curHana Sl
nocnenoBaTesibHbIX AaHHbIX OTHOCUTESTbHO tsu(sck-si) 2 - - -
cunxpocurdana SCK, He
Bpems yaepxaHusa curHana Sl BXOAHbIX
nocrnegoBaTtesibHbIX AaHHbIX OTHOCUTESTbHO tH(sck-si) 1 - - -
cunxpocurHana SCK, He
Mepuog cnenoBaHNs UMMNYIbCOB TaKTOBLIX
curHarnos Ha Bxoge TCK npu Tcwr) 0,14 0,24 - -
nporpamMmmMmMpoBaHnmn, MKC
MNepuoa cnegoBaHMs MMMYNbLCOB TAKTOBLIX
pvoa chea y Teery | 038 | 064 - -
curHanos Ha Bxoge TCK npu ctupaHum, MKC
Pabouas yacTtota nocnegoBaTesnibHOMo f 3 50 B 3
nHTepdenca, MMy
MapameTpbl NapannenbHoro uHrepdenca
AOnutenbHocTb curHana nWE npwu yctaHoBke
tw(nwe-PR) 100 - - -
3aLMTbl CEKTOPA, MKC
OnuntensHocTb curHana NWE npu cHATUK
tw(Pr-nwE) 40 - - -
3alMThl CekTopa, MC
[AnNnTenbHOCTL cUrHana HU3Koro YpoBHS
twnce L) 30 - - -
paspeLueHus 3anucn nCE, HC
[OnNnTenbHOCTL CUrHana HU3Koro YpoBHS
twnwe L) 30 - - -
paspelueHuns sanmcnm nWE, HC
Bpems yoepxaHusa curHana BbICOKOro YpOBHS
NOE oTHOCUTENBbHO OKOHYaHWNA curHana 3anucu | tHnwe-nog) 13 - - -
NWE, HC
Bpems ycTaHOBNeHUs curHana agpeca s 0
A—NWE L - - -
OTHOCUTENbHO Havyana curHana nWE, Hc UA-nWEL)
Bpems yaoepxaHusa curHana agpeca t 45 _ _ 3
OTHOCUTENbHO curHana NWE, He HWE-A)
Bpemsi ycTaHOBNEHUSA BXOAHbIX CUTHANoOB
JaHHbIX OTHOCUTESNIbHO OKOHYaHWUSA curHana tsu-nwe) 30 - — -
NnWE, HC
Bpems yoepxaHusa curHana BXo4HbIX 4aHHbIX
th(wEe-D) 15 - - -
OTHOCUTENbHO OKOHYaHus curHana nWE, HC
Bpemsa ycTtaHoBneHus curHana BbICOKOrO YPOBHS | tsymoe H- 0
NWE oTHocuTernbHO cHATUA curHana nOE, He nWE)
Bpems yctaHoBneHus curHana nCE
tsumncE—nwE) 0 - - -
OTHOCUTENbHO Ha4vana curHana nWE, Hc
Bpems yaepxaHusa curHana agpeca
tH(nce-A) 45 - - -
OTHocuTenbHO curHana nCE, HC
Bpems ycTaHOBNEHUs curHana agpeca i 0
A—NCE L] - - -
OTHOCMTENBHO Havana curHana NCE, He SUACEL)
Bpemsi ycTaHOBNEHUS curHana BXOAHbIX OaHHbIX
tsup-nce) 30 - - -
OTHOCUTENBLHO OKOHYaHus curHana nCE, He
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o
@ $s Hopma napameTpa
ToF MpenenbHo- -
HaumeHoBaHue napameTpa, T2 | ponyctumbin MpepenbHbIn
eAVHULA U3MepeHNs ] pexum PeXUM
e s He He He He
o MeHee | bonee | meHee | Gonee
Bpems yaoepxaHusa curHana BXoOHbIX AaHHbIX
OTHOCUTENbHO OKOHYaHMA curHana nCE npu tH(D-ncE) 15 - - -
3anmcu, He
Bpems yaoepxaHusa curdana nCE oTHoCUTENbHO
tH(wE-nCE) 0 - - -
curHana nWE, Hec
Bpewms ycTtaHoBneHus curHana nCE
tsuUee—nCE) 4 - - -
OTHOCUTENbLHO HanpskeHnsa NnuTaHus Ucc, MC
Bpems yctaHoBneHus curdana nCE t 0
OTHOCUTENbHO OKOHYaHusA curHana nOE, He SU(OE-NCE)
Bpems yctaHoBneHus curHana nWE tsuEwE-ncE) 0
OTHOCUTeNbHO Havana curHana nCE, nOE, Hc tsuEwE—oE)
Bpewms yaepxaHusa curHana nCE oTHocuTenbHO
tH(nCE-nWE) 0 - - -
curHana nWE, Hc
Bpems Bxoga no OE_HV B pexuM 3almTbl, MKC | tsumoe-pR) 4 - - -
Bpems Bxoga no A9_HV B pexunm 3auTbl, MKC tsuag-Pr) 4 - - -
Bpewmsi upkna cuntbiBaHWS MHCpopmaLmK, HC tevr 70 - - -
Bpewms upkna 3anmcu nHpopmaumm, He toyw 70 - - -
[NnTenbHOCTb CUrHana BbICOKOro YPOBHS
tw(nce H) 35 - - -
paspelueHus 3anucn nCE, HC
AnNuTenbHOCTb CUrHarna BbICOKOro YPOBHS
tw(nwe H) 35 - - -
paspelueHuns sanmcnm nWE, HC

PEXMMOB

M pnmMmedyaHune— He AonyckaetTcAa ogHoBpeMeHHOe BO3OencTene AOBYyX " bonee npeaenbHbIX
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8 JnekTpuuyeckue napameTpbl MUKPOCXEMbI

Ta6bnuua 14 — dneKkTpuyeckme napamMeTpbl MUKPOCXEM NPU NPUEMKE N NOCTaBKe

3z g Hopua S0
HaunmeHoBaHue napameTpa, TQh napameTpa B,
eavHMUa U3MepeHus, gz = S
PEXNUM n3MepeHns 28 & He MeHee He 6onee E 8
nwo c o ©
o -
BbixogHoe HanpsikeHue BbICOKOro ypoBHs, B UoH 2,4 —
BbIxogHoe HanpskeHne HU3KOro ypoBHS, B UoL — 0,4
Tok noTpebneHns B pexxmme XxpaHeHus, MA,
npun Unce = Unoe = Umrst = Ucc, UL = 0 B, lccs - 1
Ui = Uce, fi= 0 MIy
BbIXOOHOWM TOK BbICOKOIO YPOBHSA B COCTOSHUM
«BblKntoveHo», MKA, lozn -1 1
npu Unce = Ui
BbIXOOHOWM TOK HU3KOMO YPOBHSA B COCTOSHNUN
«BblkntovyeHo», MKA lozL -1 1
nNpn Unce = Un
TOK yTeYKM BbICOKOro YPOBHSI HAa BXOA4ax, MKA L -1
TOK yTEYKM HU3KOro YPOBHS Ha Bxogdax, MKA hee -1
BxogHOM TOK BbICOKOrO YPOBHS HA LIMPPOBbLIX
BXOAax, C pe3ncTopoM goonpeneneHns, MkA, | 80 180
ans BeiBoAoB TDI, OE_HV, A9 HV, SEL_SPI, '”
SCK, SI, TCK, MRST, STROBE
Bpemsi 3agepkkn pacnpocTpaHeHUs gaHHbIX
npv nepexofe BbiIxoAa U3 COCTOSHUS ¢
BbICOKOIrO/HU3KOTO YPOBHSI B COCTOSIHUE PHZ(CE-D) - 16Y 25,
tPLZ(ncE-D) 125,

«BblkntoveHo» no curHany nCE, Hc,
npu C. = 50 n® - 60
Bpemsi 3agepkkn pacnpocTpaHeHUs OaHHbIX
npu nepexoae Bbixoda 13 COCTOSHMSA

BbICOKOrO/HU3KOro YPOBHSA B COCTOSIHUE EPHZ(”OE'D) - 16Y
«BblkntoueHo» no curHany nOE, He, PLZ(NOED)
npu C. = 50 n®
Bpems 3agepxku pacnpocTpaHeHns AaHHbIX
npv nepexofe BbiXoAa U3 COCTOAHUS tpzH(sCK-D) _ 10Y
«BbIknto4eHo» B COCTOSAHME BbICOKOTO/HU3KOTO |  tpzi(sck-p)
ypoBHg no curHany SCK, Hc
Bpems 3agepxku pacnpocTpaHeHns AaHHbIX
npu nepexoae Bbixoga M3 COCTOAHNA tPHZ(sck-D) _ 101)
BbICOKOrO /HU3KOro YPOBHSI B COCTOSIHME tpLz(sck-D)
«BblkntovyeHo» no curHany SCK, HC
Bpemsa coxpaHeHusi BbIXOOHbIX AaHHbIX i
OTHOCHTENBHO curHanos, NOE, nCE npu VInOE-D) - oV
tv(nce -D)
YTEHWU, HC
Bpems Bbibopku no curHany TCK, HC tacrek) - 35
Bpemsi ctupaHuna cektopa, Mc tw(er_s) 110 220
Bpemsi nporpammuposaHusa 6ainTa, MKc tevp BYT - 200
AuHamuyecknin Tok noTpebnexus, MA, | _ 50 25,
npu lo = 0 MA oce 125,
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() (1]
$§3g Hopua S0
HauvmeHoBaHue napameTpa, TQh napameTpa B,
eaVHULA M3MepeHus, gz = s
X M Q E O
PEKNM UIMEpEeHNH >0 ®© He MeHee He Gonee = Q
nnY c o ©
o [
Bpems BLIGOPKY aapeca, HC tan) - 55 - 60
Bpems Bbibopku no curHany nOE, HC tamoE) - 55
Bpems Bbibopku no curHany nCE, He tamce) - 65
Bpems cTnpaHna MUKpocxeMel, C twer) 1,5 3
Bpems nporpaMmupoBaHng MUKPOCXEMBI, C tcyrr 210 420

AEHB.431210.157TY

D BnauyeHune napameTpa obecrneunBaeTcs KOHCTPYKLMEN MUKPOCXEMBI.

MpumeyaHue — Pexumbl usmepeHns napaMmeTpoB NpUBEAEHbI B TEXHUYECKUX YCIIOBUSIX

MuKpocxeMbl JOIKHbI ObiTb YCTONYMBBLI K BO3OENCTBUIO CTaTUYECKOro 3MeKTpuyecTsa

c noteHumanom He meHee 2 000 B.
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9 CnpaBo4Hble AaHHble

3HayeHne cobCTBEHHON Pe30HaHCHOW YacTOTbl MMKPOCXEMbI HE MeHee 5,0 KIL.

TennoBoe CONpOTMBIEHNE KpucTann-okpyxatoLias cpena MUKPOCXEM
He Bbonee 21,2 °C/BT.

MakcnmanbHoe 3Ha4YeHne BXogHon eMkocTn mukpoexem npu f =1 Mlfy Ci < 12,5 nd.
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10 TuvnoBble 3aBUCUMOCTHU

Icg’ggﬁ

0,353 7

0,351 /,/
0,350 : : : : : : Ucc, B
3,0 3,1 3,2 3,3 3,4 3,5 3,6

PucyHok 37 — 3aBMCMMOCTb TOKa NOTPeBNEHNs B pexmme XxpaHeHns
OT HanpsbkeHnsa nutanma npu T = 25 °C

lcss, MA

1,3
1,2 N

11 AN
L AN
0,9 AN

0,8 A\
07 N\
0,6

0,5
\\

0,4
0,3

Un, B

20 22 24 26 28 30 32 34 36

PucyHok 38 — 3aBMCMMOCTb TOKa NOTPebNeHns B pexxmme XxpaHeHust OT BXOAHOIo
HanpseHus Bblcokoro ypoBHs npu Ucc= 3,6 B, UL=0B, f=0 Ml'u, T=25°C
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lcss, MA

0,95
0,85 /
0,75 /
0,65 /
0,55 /

0,45 /
/ U, B
0,35 - :

0,0 0,2 0,4 0,6 0,8

PucyHok 39 — 3aBMcMMOCTb TOKa NOTPeONEHNs B peXxmme XpaHeHUss OT BXOAHOro
HanpskeHnst HM3koro ypoBHA Npn Ucc =3,6 B, Un=3,6 B, f=0 Mly, T=25°C

UoL, B
0,106

0,105 AN

™~

0,104
0,103

0,102 AN

0,101 ~_
0,100 \

~N

0,099 \

T~

Ucc, B

0,098
3,0 3,1 3,2 3,3 3,4 3,5 3,6

PucyHok 40 — 3aBMCMMOCTb BbIXOAHOTO HaNpPsXXeHNA HU3KOro
OT HanpsbkeHusa nutanna npu lo. =4 MA, T =25 °C

© AO «lMKK Muna+dp» 52



Cneyudgukayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

Uon, B
3,6

35 -~
3,4 ]
3,3 ~
3,2 ~

3.1 //
3,0 ~

/ Ucc, B

2,9 ' ' ' ' ' '
30 31 32 33 34 35 36

PucyHok 41 — 3aBMCMMOCTb BbIXOAHOIO HanpsiXXeHUs BbICOKOTO YPOBHS
OT HanpshkeHnst NuTaHna npu lon = MuHyc 2 MA, T = 25 °C

locc, MA

27,7

TN
27,5 \

27,3

271 AN

26,9 N

~__

26,7

26,5

-60 -40 -20 0 20 40 60 80 100 120
PucyHok 42 — 3aBMCMMOCTb ANHAMUYECKOro Toka notpebneHns
oT TemnepaTtypbl npn Ucc = 3,6 B, tcyr = 70 HC
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locc, MA
28,0

24,0 \

20,0

16,0
\

12,0 \\

8,0 ~

tcyr, HC

4,0

65 115 165 215 265 315 365 415 465 515 565 615 665 715 765 815 865 915 965 1015

PucyHok 43 — 3aBMCMMOCTb ANHAMMYECKOrO TOKa NOTpebneHnsa ot BpeMeHu umkna
cunTbiBaHMA UHpopMauun tcyr npn Ucc = 3,6 B T= 25 °C

locc, MA

28
27 —

26 —

25
24 ~

/
23/

/

Ucc, B

22
3,0 3,1 3,2 3,3 3,4 3,5 3,6

PucyHok 44 — 3aBMCMMOCTb ANHAMUYECKOro Toka notpebneHns
OT HanpsXXeHns nuTaHna npu tcyr = 70 He, T = 25 °C
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ta, HC

42,0
415 0
41,0 \\\ i
40,5 o —
40,0

39,5
39,0
38,5

38,0 T t
* | tAMOB)
——

37,5 ! :
\'\, Ucc, B

37,0 —
3 3,1 3,2 3,3 3,4 3,5 3,6

tance)

PucyHok 45 — 3aBucMmocTb BpeMeHu BblIbopkM agpeca tan), BpeMEHN BbIGOPKN
no curHany nCE tance), BpemeHu BbI6opku no curHany nOE tanok)
OT HanpsbkeHusa nutanmna npu T= 125 °C

ta, HC

41,0 -
40,0 +
39,0
50 T
37,0 ~ -

36,0 + Lo
35,0 + -
34,0 | —
20 1 - thcroh
32,0 | =
31,0 - O
Yoo P O O P T P O P

55 -35 -15 5 25 45 65 85 105 125

PucyHok 46 — 3aBMcMMOCTb BpeMeHU BbIOOPKM agpeca tan), BpeMeHn BblOOpPKM
no curHany nCE tance), Bpemenun Bbi6opkn no curHany nOE tanok)
oT TemnepaTtypbl npyn Ucc = 3,0 B
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11 NabGapuUTHbIN YepTeX MUKPOCXEMbI

+0,3
0,215

[:J 22,5 max

[(Ja42

e I
a2 [0 I se
- ® ‘ I I I I I ‘ I I I I I
= A P T
S g IRHRHEHRNE HEHEHERRH AN 35+05
N T e e
SH 4 I | ™™
a [P !
o B i . —
g |
2 B e | —
0
o [ e e e 1 — 1
© \ o
~ 3 | —— 1
= 1 [ — I
8= J 777777777 R ====—==3%
1= | ) =
- | —3 x
= 1 3 4
Kniroy ~ —— ‘ [ — A
1 !
i — |
] i L
. Lo [ L
6 T T T
- I IIRRNENANENEN
ST
HI|ZT | Tl e
o2 (T B
Celfel 7 RN HARIRIRIR 18
HRHRHRUR IR R RHRH
11 X [10]=
0,7 max [] 15,5 max
Mo KOHTYpY A B

1. A — anviHa BbIBOAA, B Npeaenax KoTopom NPou3BOAUTCS KOHTPOMb CMELLEHNs!
nnockocTen CUMMETPUN BbIBOLOB OT HOMUHASTbHOIO PacnonoXeHns.

2. b — WMpKHa 30HbI, KOTOPas BKOYAET AENCTBUTENbHYIO LUMPUHY MUKPOCXEMbI U
HEKOHTpPONMpyemMyio 4acTb BbiBOAA.

3. Hymepauws BeIBOAOB NokasaHa yCroBHa.

Hymepau,vm BbIBOOB NoOKa3aHa yCIioOBHO.

PucyHok 47 — Mukpocxema B kopnyce H16.48-1B
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1 Pa3smepsbl KOHTaKTHbIX nnowanok (KM) kpucranna (85 x 105) mkm. Matepuan KIl — Al
(antoMuHuRn).

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 48 — Kpuctann (6eckoprnycHoe UCNOSTHEHME)

Ta6bnuua 15 — KoopanHatbi KI1

Ne | O6o3HayeHue KoopauHatbi KI Ne | Obo3HavyeHue KoopauHathbli Kl
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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12 UHdopmaumsa pona 3akasa

O6o03HayYeHue MapkupoBka Tun Kopnyca TemneparypHeIi
AnanasoH

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 ¢ npnemkon «BlM» MmapkupytoTcs poMOoMm.
Mukpocxembl ¢ npuemkon «OTK» mapkupytoTcs 6ykBor «K».

lMpumeyaHue — Mukpocxembl B 6€CKOpNYyCHOM MCMOSIHEHMM NOCTaBAOTCA B BUAE
OTAENbHbIX KPUCTanNoB, Nony4Yaembix pasgeneHnem nnactuHol. MMKpocxemMbl MOCTaBASOTCS
B Tape (kencax) 6e3 notepum opueHTauun. MapkupoBka Mukpocxembl — 1636PP4H4 wu
K1636PP4H4 — HaHOCKTCA Ha Tapy.
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INucT perncTpaumm MaMmeHeHU M

NeNe
:ﬁl Harta Bepcus KpaTkoe cogepxaHue N3ameHeHusA U3MeHsIeMbIX
nicros
21.05.2015| 1.0.0 |BegeHa Bnepsble
22.09.2015| 1.1.0 |Wcnpaenenbl Tabnuubl 13, 14 44 — 48
VcnpaBneHa pasMepHOCTb BpEMEHU CTUPaHUS. 28, 29
[o6aeneHbl pasgenbl YkazaHusi Mo NPUMEHEHUIO U
3 15.03.2019| 2.0.0 akcnnyataumm n CnpaBoydHble AaHHbIE. 6, 49
YTo4yHeHue B nogpasgene KomangHas
nocriefgoBaTenbHOCTb CTUPAHUS CeKkTopa. 16
JobaBneHbl TUNOBbLIE 3aBUCUMOCTH 51, 55
4 16.09.2019| 2.1.0 |AcnpaBneH rabapuTHbin YepTex kopnyca H16.48-1B |56
5 23.12.2019| 2.2.0 |OononHeH pasgen YKaszaHus No nNpMMeHEHUIo n 6
akcnnyataumn.
BHeceHbl ucnpasneHust Ha pucyHkax 17, 18; 30, 31
20 - 27, 32 - 36, 39, 40
30, 31, 34-36. 42, 44
Tabnuubl 13, 14 npuBeneHsbl B cooTBeTcTBNUE C TY |45 —49
6 21.04.2020| 2.3.0 |lnaHoBasa KOppeKTUPOBKa NO 3amMedaHusm o TekcTy
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