—_—— Cneuyudpukayus

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

OCHOBHbIe XapaKTepUCTUKN MUKPOCXEMbI:

42 31 — WHdopmaumoHHas emkoctb 16M (2M x 8) 6uT;
H“HH HHHHHHH( — Hanunuve aByx nocriefoBaTerbHbIX 1 NapanfesibHoro
43 — 30 uHTepdeitcos;
— f \ — — CosBmecTumMocTb no Bxogam ¢ 5 B («5 B TonepaHTHOCTbY);
= — — Bocemb cektopos no 2 Mowur;
48 ||| 1636PP4Y ||== — 1024 ctpaHuubl no 16 Kour;
1 I% MHH — — Bo3moxHoCTb CTMpaHs ?TpaHVILl,bI, noborn koMbuHaumm
= = CEKTOPOB U BCEW NaMATH;
5 —\ S — — O®yHKUMA 3alLMTbl CEKTOPA OT CTUPAHUA U 3anuncK:
UJUUHHUUHUHL 19 annapatHas npoBepka cekTopa 4n1s NPeaoTBPAaLLEHMS

CTMpaHUA 1 3anucu;

— YMeHbLUEeHNe BpEMEHN NPOrpaMMnpoBaHns Npu
NMOBTOPSAIOLLNXCS NPOrPaMMHbIX KOMaHAHbIX

T — rog Bbinycka nocrnegoBaTenbHOCTAX (pexum bypass);
HH — Hepens Bbinycka — AnnapaTHbIn anropuTM aBTOMaTUYECKOro CTUPaHNA U
BepudmKaunmn BCcen NamsaTn UNn Kenaemoro KonmyecTsa
CEKTOpPOB;
— AnnapaTHbIn anropuTM aBTOMaTUYECKOW BEpUUKaLmmn n
3anuncu gaHHbIX NO YKa3aHHOMY agpecy;
— [MporpaMmHbIN MeTOA OETEKTUPOBAHUSA OKOHYAHNS
LUMKINOB CTUPAHUS U 3anucu;
— BcTpoeHHas cxema popMUpoBaHNSA BbICOKOBOSIbTHOIO
HaNpsPKeHUs NPOrpaMMUpPOBaHNA U CTUPAHWS;
— BcTpoeHHasa cxema cbpoca npu BKOYEHUN NMUTAHWUS;
— Bpewms coxpaHeHus gaHHbix 13 neT npu
Twun kopnyca: Temnepatype 125 °C;

— 48-BbIBOAHON — 10 000 umknoB 3anucu/cTMpaHnsa gaHHbIX Npu
MeTansokepaMm4eckuin Kopnyc TemnepaTtype 125 °C;

H16.48-1B; — HanpspkeHue nutannsa ot 3,0 go 3,6 B;

— MuKpocxeMbl 1636PP4H4 n — Tok noTpebneHus B pexmme xpaHeHnsa He 6onee 1 MA;
K1636PP4H4 noctaBnalTca B — [uHaMuyeckunii Tok notpebneHns He 6onee 50 MA;
BeckopnycHoM ncnonHeHum — Bpewms BbIbopkKn He Bonee 65 Hc;

— Pabounn gnanasoH Temnepartyp:

O603HauYeHne Owvana3oH

1636PP4Y MuHyc 60 — 125 °C

K1636PP4Y MuHyc 60 — 125 °C

K1636PP4YK 0-70°C

O6Lee onucaHue U o6nacTb NPUMEHEHUA MUKPOCXEMbI

Mukpocxembl uHTerpanoHole 1636PP4Y (ganee — MWKPOCXEMbl) NpencTaBnsatoT
cobon aHeproHesaBUCMMble 3anoMuHawowme ycTponcTBa Tuna «Flash» ¢ konudectsom
UUKITOB nepes3anucn [0 HECKONbKUX [OEeCATKOB ThiCAY ANA XpaHeHUs U onepaTuBHOWM
MOAMMUKALMM  MACCMBOB AaHHbIX, MNPOrpaMMHOro obecneyeHns wn  perynupyrowmx
BO34eNCTBMI annapaTtypbl creunanbHOro HasHayeHus.
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Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

1 CTpyKTypHasa 65i0K-cxema MUKPOCXeMbI

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

PucyHok 1 — 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 BbIBOOOB

Tabnuua 1 — OnucaHue BbIBOAOB

N2 KOHTaKTHbIX
Ne BbIBoAa O6o03Ha4yeHne

kopnyca nnowanok BLIBOAA HasHauyeHue BbiBOAA
Kpuctanna

1 1 Ucc Mutanne 3,3 B

2 3 A18 Bxog curHana agpeca

3 4 A16 Bxog curHana agpeca

4 5 A15 Bxog curHana agpeca

5 6 A12 Bxog curHana agpeca

6 7 A7 Bxog curHana agpeca

7 8 A6 Bxog curHana agpeca

8 9 A5 Bxog curHana agpeca

9 10 A20 Bxog curHana agpeca

10 11 A4 Bxop curHana agpeca

11 12 A3 Bxop curHana agpeca

12 14 TCK Bxog cuHxpocurHana

13 15 A2 Bxog curHana agpeca

14 16 A1 Bxop curHana agpeca

15 17 A0 Bxog curHana agpeca

16 18 DO Bxoa/Bbixoa, curHana gaHHbIX

17 19 A9 _HV Bxoa pexuma yCTaHOBKWU/CHATUS 3alWMThbl OT
3anMcn n CTMpaHus

18 20 D1 Bxoa/Bbixoa, curHana gaHHbIX

19 o4 SEL_SPI Bbib6op uHTepenca SPI (akTUBHbINA BbICOKWIA
YPOBEHb)

20 25 D2 Bxoa/Bbixoq, curHana gaHHbIX

21 26 D3 Bxoa/Bbixoa, curHana gaHHbIX

22 27 Ucc Mutanne 3,3 B

23 28 D4 Bxoa/Bbixoq curHana gaHHbIX

24 29 GND O6wmn

25 - NC He ncnonbayetcs

26 30 D5 Bxoa/Bbixoa, curHana gaHHbIX

27 31 D6 Bxoa/Bbixoa, curHana gaHHbIX

o8 32 OE HV Bxopg pexuma ycTaHOBKW/CHATUS 3aLnTbl OT

— 3anmMcn 1 CTMpaHus

29 33 D7 Bxoa/Bbixoa, curHana gaHHbIX

30 34 SCK CwuHxpocurHan nHtepgenica SPI

31 35 Sl BxogHble AaHHble nHTepdenca SPI

32 36 nCE Bxon curHana paspeLueHns BbIOOPKU
(aKTMBHbIN HU3KUA YPOBEHD)

33 37 A10 Bxoa curHana agpeca

34 38 GND Oowmn

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

36 40 A11 Bxoa curHana agpeca

37 41 TDI Bxoa/Bbixo, nocneaoBaTenbHbIX JaHHbIX

38 44 A19 Bxog curHana agpeca

39 45 A9 Bxog curHana agpeca

40 46 GND O6wmn

41 47 A8 Bxog curHana agpeca
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Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

N2 KOHTaKTHbIX

Ne BbIBoAa O6o03Ha4yeHne
nnowanok HasHaueHue BbiBOAA
Kopnyca BbiBOAA
Kpuctanna
42 48 SO BbixogHble gaHHble MHTepdenca SPI
43 49 A13 Bxog curHana agpeca
44 50 A14 Bxog curHana agpeca
45 51 STROBE Bxoa curHana MHMumMmMpoBaHust obMeHa
46 57 MRST EBxc))n curHana cbpoca (akTMBHbINM YPOBEHb
47 53 A17 Bxog curHana agpeca
48 54 nWE Bxog curHana paspelueHus 3anmcu

(2aKTUBHbIN HU3KUA YPOBEHD)
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Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

4 YKaszaHuAa no NMPUMEeHEeHUI0 U AKcnnyartaummn

Mpn pemoHTe annapaTypbl WM W3MEPEHUN MNapaMeTpoB 3aMeEHYy MUKPOCXEM
Heo6Xxo4MMO NPOBOAUTL TOSIBKO NPU OTKITHOYEHHbBIX UCTOYHMKAX NMUTaHUS.

WMHCTpyMEHT ana navku (CBapkum) U MOHTaxa He [JOfKeH WMeTb MnoTeHuunarn,
npesbiwatowmn 0,3 B oTHOCUTENBHO WNHBI «O0LWMIAY».

3anpelaeTca nogsefeHne Kakux-nnbo anekTpuyecknx curHanos (B TOM YUCHE LUUH
«lMutaHme», «OBLWMIN») K BbIBOAAM MUKPOCXEM, HE MCNOSIb3yeMbIM COrflacHo Tabnuue 1.

He ponyckaetca noaBedeHVe 3MeKTpUYeckux CcurHanos (B TOM  4ucne  LWWH
«lMutanme», «O6WMNY) K 0OpaTHON CTOPOHE MUKPOCXEMbI B HGECKOPMYCHOM WCMOMHEHUU
(1636PP4H4, K1636PP4H4).

Mexay BbiBogamMum Ucc u  GND ycTtaHaBnuBaeTcss uUIbTpylOWaa €MKOCTb
He meHee 0,1 MKD.

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

Mopsgok nodayn W CHATUA HanpshkKeHWs NUTaHUS U BXOAHbIX CUrHaroB Ha
MUKPOCXEMbI AOSMKEH ObITb CNeayoLnM:

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

UnpoBbIE CUrHarmMbl UM O4HOBPEMEHHO;
— CHsATKE (BbIKNIOYEHNE MUKPOCXEM) — B OBpaTHOM NopsaKke UM 0gHOBPEMEHHO.

BpemMeHHble gnarpaMmmbl paboTbl MUKPOCXEM NMPUBEAEHbI HA PUCYHKax 28 — 36.
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Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

5 OnucaHune PyHKLMOHMPOBAHUSA MUKPOCXEMbI

5.1 MNopnpepxuBaemMble onepauumn Ha LUNHE NaMATH

B pasgene onucbiBaloTCca HeobxoguMmble YCNOBUS U onepaumn, nogaepXvBaeMble
MUKPOCXEMOW, KOTOpble MUHULUMUPYIOTCA 4Yepe3 BHYTPEHHUA  KOMaHLHbIA  pPerucTp.
KoMaHOHbIM pernctp He 3aHMMaeT agpecHOe NPOCTPaHCTBO NamsaTu. KomaHOHbIM peructp
COCTOUT U3 TPUITEPOB, KOTOPbIE XPaHAT WHGOPMaLMIO, NOCTYNawLly C LIWH agpeca U
AaHHbIX, HeobXxoaMMylo AN BbINOMAHEHUs koMaHg. CopepXuMmoe permctpa MCnonb3yeTcs
BHYTPEHHUM uHTepdencom ynpasneHus. NHTepdenc ynpasneHus opmMmmpyeT onepauum
ansa yctponctea. Hmke (Tabnvua 2) nokasaHbl onepauun Ha LKMHE namsaTu, Tpebyemble
BXOJHbIE M BbIXOAHbIE YPOBHWN CUTHAMNOB.

Ta6bnuua 2 — Tabnuua NCTUHHOCTU MUKPOCXeMbl. Onepauum Ha LWWMHe NaMATU

OE_HYV,
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/
3awwmTta cektopa L H L AB=L, BbIXOOHbIE H
Al=H, AO=L JaHHble
Apec cekTopa, BXOAHble/
CHATMe 3almTbl cekTopa L H L A6=H, BbIXOOHbLIE H
Al=H, AO=L JaHHble
lMpumeyaHus:

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

5.2 TpeboBaHus, npeabABNAeMble NPU YTEHUN JaHHbIX

[Jna 4TeHns paHHbIX C BbIXogoB, Ha BbiBoAbl NCE u nOE Heobxogaumo nopath
nornyeckun yposeHb Hynd. Beisog nCE perynmpyeT MOLWHOCTb U BbiOMpaeT MUKPOCXEMY.
BoiBog nOE ocyuiecTBnsieT ynpaeneHme BBOAOM-BbIBOAOM MaccuBa AaHHbIX. BeiBog nWE
AOMKeH 0CTaBaTbCs B COCTOAHUN €auHULbI.

BHyTpeHHUIN nHTepdenc ynpaBneHus nepexoguT B COCTOAHWE YTEHUS AaHHbIX Npwu
BKIMIOYEHUN NUTaAHUS WM annapatHom cbpoce. Takum oOpasom, rapaHTUpyeTcsl, 4TO
CnyyYyamHoe M3MEHEHMEe COAEpPXMMOro Moaynst NaMsaTUM He MNPOU3OMOET MNpPU NepexoHblX
npoueccax NUTaHus. HMKaknx KoMaHg B 3TOM pPEXUME HE HYXKHO, YTODObI NONyYnTb AaHHbIE.
Llnkn yTeHna aHanormyeH ctaHg4apTHOMY MUKPOMPOLECCOPHOMY LMKY, BO BPEMSI KOTOPOro
agpec BbICTaBNsieTCA Ha BXOAbl agpeca, a AaHHble BblAalTCs Ha BbIXOAbl AaHHbIX.
Mukpocxema ocTtaeTcsa OOCTYMHOM NS YTEHUA, Noka COOepPXXMMOe KOMaHOHOro perncrpa He
N3MEHUTCS.
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Cneyudourkayusi 1636PP4Y, K1636PP4Y, K1636PP4YK, 1636PP4H4, K1636PP4H4

Ona pononHuTenbHOM WHQoOpMauun cMm. nogpasgen 5.10 «YTeHne maccuBa
AaHHBIX».

5.3 KomaHAabl 3anncu n KoMaHAHble NocneaoBaTeNIbHOCTH

Ona 3anucu  KOMaHL WM KOMaHOHbIX — NOCredoBaTenbHOCTEN,  BKMOYas
nporpaMMmpoBaHue AaHHbIX B MOAYSb NaMATU MUKPOCXEMbI (MOAYSb NAaMsSTU) U CTUPaHUe
CEKTOPOB MaMsTW, MCMNOMb3YeTCH MNepexoq YPOBHSA CUrHamna W3 JNOrM4ecKkoro «Hyns» B
«eguHuuy» Ha BbiBogax NnCE wnu nWE, B 3aBUCMMOCTM OT TOrO, Kakon U3 HUX NPOU30ONOET
paHblie. BoiBog nOE gormkeH octaBaTbCA B COCTOSAHUM NOMMYECKON eANHULbI.

Pexxum mukpocxembl «Unlock Bypass» (pasbrnokupoBaHue 06XOAHOro perncrpa)
NO3BOMSET YCKOPUTb MporpamMmmupoBaHve. B 3TomM pexume TOMNbKO ABa uUukna (BMecCTo
yeTbIPEX) TpebyrTca ans nporpammupoBaHus 6anTta. B nogpasgene 5.13 «KomaHgHas
nocrnegoBaTeNbHOCTb NporpammMmpoBaHusa G6anta» nogpobHO onucbiBaloTca oba pexuma
3anucu: ctaHgapTHein n «Unlock Bypass».

C nomoLubo onepaumm CTMpaHna MOXHO CTepeTb CTpaHULy, OAMH CEKTOP, HECKOSbKO
CEKTOPOB UnM BCK NamATb. Hwxe npeacrtaBneHoO agpecHoe MNPOCTPaHCTBO AN KaXaoro
cektopa (Tabnuua 3). Agpec cekTopa COCTOUT U3 aapecHbIX OUT, NO3BOMSAKLWMX BbIOpaTh
oanH un3 cektopoB. B nogpasgene 5.9 «OnucanHne komaHa» nogpobHO onucbiBaeTcH
CTMpaHue cekTopa 1 BCen NamaTu.

Mocne 3anucm KomMaHAHOW nocregoBaTenbHOCTM «Autoselect», (aBTomaTUdeckun
BbIGOP) MUKpOcxeMa BXxoauT B pexum «Autoselect». [lanee moxHo npoyntatb «Autoselect»-
KoObl U3 BHYTPEHHEro pernctpa Ha Bbixogax DO-D7. [1ns aTOoro NpuMeHAITCA CTaHaapTHbIe
LUKITbl YTEHUS.

Tabnuua 3 — AgpecHoe NPOCTPaHCTBO CEKTOPOB

Owvana3oH agpecoB
CekTop A20 Al19 Al8 (B wecTHaguaTepu4HOM

CUCTEME CYMCIeHus)
SAO0 0 0 0 000000h-03FFFFh
SA1l 0 0 1 040000h-07FFFFh
SA2 0 1 0 080000h-0BFFFFh
SA3 0 1 1 0CO0000h-0FFFFFh
SA4 1 0 0 100000h-13FFFFh
SA5 1 0 1 140000h-17FFFFh
SA6 1 1 0 180000h-1BFFFFh
SA7 1 1 1 1C0000h-1FFFFFh

5.4 PeXuUM NOHWXEHHOro 3fieKTponoTpebreHns

Ecnn He ocyuwecTBnsawTCcs onepauMyM YTEHWs UMM 3annucu B  MUKPOCXEMY, TO
MUKPOCXEMA MOXET HaxoAUTbCS B pexume XpaHeHusl. B aToM pexume TOK NoTpebneHus
3HAUMTENBHO CHWXAETCs, BbIXOAbl MNEPEBOAATCS B BbICOKOMMMNEAAHCHOE COCTOSIHUE,
He3aBMCUMO OT cocTosiHus Bxoga NOE. [Ins Bxoga B pexum xpaHeHusi Ha BbiBog NCE
Heobxoammo nogaTb HanpsbkeHne Ucc = 0,3 B (aTo 6Gonee orpaHWyYeHHbIN guanasoH, Yem
Ui). Ecnn Unce = U, HO 3a npegenamun Ucc + 0,3 B, To Mukpocxema Takke BOWOET B
PEeXnM XpaHeHusl, HoO TOK NoTpebneHus byaeT Gonble. [Ansa nepexona n3 pexmMma XpaHeHus
B peXnM 4TeHusa TpebyeTcs ctaHaapTHOE Bpems goctyna (He 6onee 65 He).

Bo Bpems onepauui CTMpaHus nnyM NporpaMMmpoBaHNs MUKPOCXEMa HaxogouTcs B
peXnme aKkTMBHOrO NOTpebneHmns, noka He 3aKOHYUTCS onepaums.
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5.5 Pexum «Autoselect»

Tekywmmn pexum npegoctaBnaeT naeHTumKkaTopbl NPOU3BOANTENS U MUKPOCXEMbI, a
Takke obecneymBaeTr  BepudMKaUMIO  3AWMWEHHOCTU  CEKTOPOB C  MOMOLLbHO
NOEHTUMMKALUMOHHBIX KOL4OB BblgaBaeMblx No wuHe DO-D7. 3ToT pexunm nepBoHayanbHO
npegHasHayancs Ana nporpammHoro obopyaoBaHusi, 4TOObl aBTOMaTMYeckn BbIOpaThb
COOTBETCTBYHOLMIA anroputM MNporpaMMmpoBaHmns  Onst  Mukpocxembl. OpHako, 9Tu
NoeHTUUKaTOPbl MOryT ObITb TaKKe NOSTyYeHbl Yepe3 KOMaHOHbIA PerncTp.

Korga wucnonb3yetca nporpammHoe obopyaoBaHue, pexum «Autoselect» Tpebyet
Hanuuusa HanpskeHus Uin Ha Bxoge A9 HV. AgpecHblie Bxoabl A6, A1, A0 AomkHbl ObiTb
YyCTaHOBIEHbl B COOTBETCTBMM C Tabnuuen Huxke (Tabnuua 4), koraa npoucxoauT
BepudmKaums 3alWuLEHHOCTU CEeKTOpOB. Apec CeKkTopa [OOMMKEH BbICTABMATbCA Ha
cTapwmx 6uTax agpeca B COOTBETCTBMM C Tabnuuen agpecHoro nNpocTpaHCTBa CEKTOPOB
(Tabnuua 3). Tabnuua 4 nokasblBaeT COCTOSIHAE OCTallbHbIX aApecHbIX BUT, KOTopble He
nmeroT 3HadeHmda. Korga Bce HeobxoouMmble OWTbl BbICTaBMEHbl, Kak Tpebyetcs,
nporpaMmmHoe obopygoBaHMe MOXET CHUTaTbh MAEHTUdUKaLMOHHBIN KoA ¢ Bbixogos DO-D7.

MoxHO nocnaTb KoMaHgy «autoselect» yepes KOMaHOHbLIM PErncTp, Kak nokasaHo B
Tabnuua 5 nogpasgena 5.7 «OnpegeneHne KoMaHg Ha WKWHE NamsaTu». ITOT MEeToq He
TpebyeT HanpsxeHns Umn Ha Bxoge A9 HV. B pasgene «OnucaHve komang» nogpobHo
paccmaTpuBaeTcs 3TOT MeToa.

Tabnuua 4 — «Autoselect»-koapbl

A20 | A17 A5
OnucaHue NCE|nOE|nWE| no | no |OE_HV|A9 HV |A6| no | Al | AO | D7 no DO
Al8 | A7 A2
ID Mpounseogutens: | L L H X X L H L| X L|L 01h
ID YcTpowncTaa: L L H X X L H L| X L|H C8h
01lh
Bepudumkauyus 3allnLEH
3alMLLIEHHOCTH L L H | SA| X L H L| X H | L 00h
cekTopa He
3aWULLEH

5.6 3awumTta n CHATUE 3alUTbl C CeKTopa

AnnapaTHas 3awmTa cektopa GrnokupyeT onepauun NporpaMmmMuMpoBaHnUs U CTUPaHUS
ans noboro cektopa. AnnapaTHOe CHATWE 3aluMTbl CekTopa paspellaeT onepaumm
NpOorpaMMUpPOBaHNS U CTUPaHUSA AN paHee 3alUMLLEHHOro cekTopa.

MeTon 3aWuTbl W CHATMS 3aliMTbl C CeEKTopa npeaHasHayeH TONbKo [Ans
nporpaMmmHoro obopyaosaHus Tpebytowero HanpsbkeHne Uin Ha BeiBogax A9 HV n OE_HV.

Mukpocxema MoOCTaBnsieTcs C He3aWwuWEHHbIMU  cekTopamu. [lo  kenaHuio
nonb3oBaTens gaHHble B MUKPOCXEMY MOryT ObiTb 3anporpaMMMpOBaHbl U YCTAHOBMEHLI 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- | ¥ | lepBbi Btopon TpeTtun °p MaTten LLecTon
HOCTU é’ Thin
Addr| Data|Addr| Data | Addr| Data| Addr| Data|Addr| Data|Addr|Data
Read 1 RA| RD
Reset 1 | XXX| FO
:_IID 4| 555 | AA | 2AA| 55 | 555| 90 | X00| 01
pon3BoanTenA
‘g ID YctponctBa | 4 | 555 | AA | 2AA| 55 | 555 | 90 | X01 | C8h
o Bepmcpl_/_lkaumsl (SA) 00
S |3awmweHHocTn | 4 | 555 | AA | 2AA| 55 | 555 | 90 x02 | o1
I |cektopa
Program 4555 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, KOTopbii Bepuduumpyetcs (B pexunme «Autoselecty) mnm
ctnpaetcsa. C nomoLbto agpecHblx 6utoB A20-A18 BbibupaeTcst CEKTop.

PgA — agpec cTpaHuubl, koTtopasd ctupaetcsa. C MNOMOLWbH 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 UMKIax ornepauum 3anucu, 3a UCKIKYeHWeM ornepauuu

YTEeHUS MaccmBa AaHHbIX U JaHHbIX «Auto selecty.

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

LIMKIIOB.

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

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

NOTNYECKYI0 «eANHULY» (MoKa YCTPOMCTBO BbIAAET AaHHbIE cTaTyca).

8 UeTBEPTLIM UMK KOMaHOHOW nocnegoBaTenbHocTM «Autoselecty — umkn

YTeHus.
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9 Mpn BepudmMkaumm 3alUWEHHOCTN CeKTopa uuTalTca daHHble 00h gns
He3awuweéHHoro cektopa, 01h ansa 3awuwéEHHOro cekrTopa.

10 KomaHay «unlock bypass» Tpebyetcsa BbInONHWUTL neped KomaHgHon «unlock
bypass programy.

11 Tpebyetca komanga «unlock bypass reset» ana Bo3BpaTa B PEXUMM YTEHUS
MaccuBa AaHHbIX, ECNN YCTPOMUCTBO Haxoamnock B pexunme «Unlock Bypass».

5.8 AnnapaTHas 3awmTa gaHHbIX

KomaHgHble nocnegoBaTenbHOCTM NPOrpaMMUPOBAHUS UKW CTUPAHUS BKIOYaKOT B
cebs UMKIbl pa3brokMpoBKN ANS 3aliMTbl AaHHbIX OT OWMBOYHOM 3anucu. B gononHeHuu K
9TOMY HMXeOornucaHHble MeToAdbl annapaTHOW 3alnTbl NpeaoTBpaLLaloT CriyvyarHyo 3anucb
UNU CTUpaHue, KOoTopble MOryT ObiTb MPUUYMHOW MEPEXodHbIX MPOLEcCOoB Mpu nopjaye u
CHATUWN NUTAHWS, a Takke LWYMOB CUCTEMbI.

B Mukpocxemy BkrtoyeHa cxema cbpoca npu BKIHOYEHUU NUTaHus (power-on reset),
koTopas obecneynBaeT BNOKMpOBaHNE BHYTPEHHMUX CXEM MPOrpaMMUPOBaHUS U CTUPaHUS, a
TaKKe KOMaHOHOro perucrpa nocne nogavv HanpskeHnsa Ucc Ha BpeMs 4 Mmc.

Ha Bxogax nCE, nOE, nWE ycraHOBMNeHbl UNbTPbl WUMMYIbCHbLIX MNOMEX
ANUTENBHOCTLIO He Bonee 5 He Ana npegoTBpaLLeHns CryvyarHbIX UMKIIOB 3anucu.

Ecnn Unwe=Unce= UL " Unoe= UiH Npu BKMOYEHUN MUTaHUSA, MUKPOCXEMa He
BOCMPUMET KOMaHZy no nonoxurternbHomy ¢poHty nWE. BHyTpeHHUn uHTepdenc
yrnpaBrieHUs aBTOMaTUYECKN NEePEXOANT B PEXUM YTEHUSA AaHHbBIX MPU BKIIOYEHUU MUTaAHUS.

5.9 OnucaHune KomaHpg

3anncb cneunduyHbIX AaHHbIX MO ONpedenéHHbIM agpecaMm WM KOMaHAHbIX
nocrnegoBaTeNibHOCTEN B KOMaHAHbIA PErncTp WHUUMMPYET onepauum MUuKpocxembl. B
Tabnuue 4 onpegeneHbl OOCTYMHblE KOMaHAHble  nocnefoBaTenibHOCTU.  3anuch
HEeKOPPEKTHOrO agpeca Ui AaHHbIX UM X 3annucb B HENMPaBWUITbHOM MOCHen0BaTENIbHOCTU
MOXET MepeBeCcTU MUKPOCXEMY B HEW3BECTHOE cocTosiHue. TpebyeTtcsa komaHga cbpoca,
4YTOObI BEPHYTb MUKPOCXEMY B COCTOSIHME YTEHUSI MacCcuBa aHHbIX.

Bce agpeca n gaHHble 3allenkmeatoTcs no nosioxutensHomy gppoHty nWE unm nCE,
B 3aBUCMMOCTW OT TOro, Kakoe u3 coOblTuM nNpoun3onaért paHble. CooTBETCTBYyHOLME
BPEMEHHbIEe AnarpamMmbl nNpeacrasrieHbl B pasgene 6 «BpemMeHHble gnarpammebl».

5.10 YTteHne maccuBa AaHHbIX

Mukpocxema aBTOMaTUYECKM YCTaHaBMMBAETCA B PEXUM YTEHUS OaHHbIX nocne
BKNIOYEHNA TMUTAHUS WX MOCMe 3aBeplleHuUs anroputma nporpaMmMmupoBaHus  WUIu
CTUpaHUA.

Ecnn ctatycHbin 6ut DS ycTaHOBNEH B «eAuHULY» WU MUKPOCXEMa HaxoauTCs B
pexume «Autoselect», Ona nepevHMUManMs3auMnm B PEXMM YTEHUS MaccuBa [AaHHbIX
MUKpPOCXeMa [dOSbkHa Monydntb  Komangy cbpoca. OnucaHue KOMaHdbl — «reset»
npeacTraBneHo B crefyoLwen cekumn.

[na nonyyeHns 4ONONHUTENbHOM MHAGOpPMauuKn cM. pasgen 5.23 «Onepaums YyTeHus
MaccuBa OaHHbIX».

© AO «lMKK Muna+dp» 11



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

5.11 KomaHpa cbpoca «reset»

3anncb KoMaHdbl «reset» B MUKPOCXEMY MNepeBOAUT €€ B PeXMM YTEeHUs mMaccuBa
AaHHbIX. AOpecHble BUTbI HE MMEIOT 3HaYeHNs ANA 3TON KOMaHab!.

KomaHga «reset» mMoxeT OblTb 3anuMcaHa MeXay UuMKnamu  KOMaHAHOM
nocrnefoBaTeNlbHOCTU  CTUMpaHUA nNpexae, YeM HayHeTca CcTupaHve. 3To  cbpocuT
MUKPOCXEMY B PEXUM YTEHUSA AaHHbIX. Ecnu cTMpaHne Hayanocb, MUKpocxeMa UrHopupyet
kKomaHAy cbpoca, Noka He 3aKOHYMTCS onepauus.

KomaHga «reset» MoxeT ObiTb 3anuMcaHa MeXay UMKNamu  KOMaHAHOM
nocnefoBaTeNlbHOCTN NPOrpaMMUPOBaHNA Npexae, YemM HayHeTCa NnporpaMmmupoBaHmne. 3To
cOpoCUT MUKPOCXEMY B PEXUM YTEHUSA OaHHbIX. Ecnu nporpammmnpoBaHvMe Hayanocb, TO
MUKpOCXema UrHopupyeT kKoMaHay cbpoca, noka He 3aKOHYUTCS onepauus.

KomaHga «reset» MoxeT OblTb 3anuMcaHa MeXay UMKnamu  KOMaHAHOM
nocnegosaTenbHOCTN «Autoselect». [ns Bo3BpaTa u3 pexuma «Autoselect» B pexum
YTEeHUS MaccmBa AaHHbIX HEOBXOAMMO 3anucaTb KOMaHOy «resety.

Ecnn cratycHein 6ut D5 ycTaHoBMNCA B «eauvHWLY» BO BpPeEMS onepaumm
NporpaMMupoBaHUS UM CTUPaHUSA, 3anNUCbio KOMaHabl «reset» MUMKpocxeMa Bo3BpaLlaeTcs
B PEXWUM YTEHUS MaccuBa OaHHbIX.

5.12 KomaHpa pexuma «Autoselect»

KomaHgHas nocnegoBaTenbHOCTb pexmma «Autoselect» nos3BonsieT XocT-cucteme
onpenenuTb NPOM3BOAMTENST MUKPOCXEMbl M €ro Kog, a Takke Nonyydntb MHGOpMauumio o
3aWMLEHHBIX cekTopax. B Tabnuue 4 npuBeneHsl HeobxoaMmble UMKIbI ANs BXo4a B 3TOT
pexuMm. JTOT MeTon anbTepHaTUBHbIA MeToay, NpuBedéHHOMY B Tabnuue 3, KOTOpbIN
npegHasHayeH ansa Mr3Y nporpammartopos u TpebyeT HanpsbkeHna Uin Ha BbiBoge A9 HV.

KomaHgHas nocnegoBaTenbHOCTb  «Autoselect» cOCTOMT M3 OBYX  LIMKIOB
pa3bnoknpoBaHus U HemnocpeacTBEHHO KOoMaHAbl «autoselect». lNMocne aTtoro Mmkpocxema
BXOAUT B pexunm «Autoselect» n cuctema moxet untaTtb nobon agpec B noboe Bpems 6e3
MHULManNu3aumMm Opyrmx KoMaHgHbIX nocregoBartenibHocTen. Lnmkn yteHms no agpecy 00h
BO3BpallaeT kKo npoussoautens. Lukn uyTeHna no agpecy 01h BosBpawaer kof
Mukpocxemsbl. Linkn yteHus, cogepxawmn agpec cektopa (SA) n agpec 02h Bosspawaet
01h, ecnu cekTop 3awmLién, unun 00h, ecnn He 3awmwWwéH. Jna onpegeneHns HeobxoamMmoro
agpeca cektopa cm. Tabnuua 3.

MOoXHO 3anucaTb KOMaHAy «reset» un BbINTU N3 pexnma «Autoselecty B pexxum 4yTeHns
MaccuBa AaHHbIX.

5.13 KomaHagHas nocnenoBaTeribHOCTb NporpaMmmMmmMpoBaHusa 6auTta

KomaHgHas nocnegoBaTenbHOCTb MporpaMmmpoBaHns GanTta nporpamMmupyeT OfuH
6anTt B ycTponcteo. Onepauus nporpaMmMmnpoBaHNSA MHULMNPYETCHA YeTbIPbMS LIMKNaMu Ha
WnHe ycTtponctea. [lporpammHaa nocnegoBaTenbHOCTb COCTOUT U3 ABYX  LIUKIOB
pa3bnokMpoBaHMs, KOMaHAbl «Setupy», agpeca M NporpaMMMpyeMbIX [OaHHbIX, 3anucb
KOTOPbIX MHULMUPYET BHYTPEHHUW anropuTMm nporpaMmmupoBaHus. [anbHenwmin KOHTPOsb
BPEMEHM MPOrpamMMMpoBaHUs NPOM3BOAUTb He TpebyeTcs, Tak Kak 3TO OCyLeCTBNsAeTCs
norMkon  MuKpocxembl.  Mukpocxema aBTomMaTtumyeckm obecneuvBaeT  BHYTPEHHIOK
reHepaumio nporpaMmHbIX MMNynbcoB. B Tabnuue 4 npueeneHsl HeobxoauMMble LMKITbI 115
BXO4a B 3TOT pexum. Anroputm nporpaMmmMupoBaHUs MUKPOCXEMbI NpuUBeaeH Ha pUcyHke 1.
Mocne nogayn kOMaHAHOW MocnegoBaTenbHOCTM NporpaMmMmmupoBaHnsa Ganta Heobxoguma
npoBepka Hanmuuma craTyca onepauuu nporpammupoBaHus. CrtaTyc  onepauuu
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nporpamMmMupoBaHnst NPOBEPHAETCA MyTem onpoca cTaTyCHbix 6ut D7 wunu D6. [Ons
nonyyeHmss 6Gonee nogpobHoM WHGopMauum 06 3TUX cTaTyCHbIXx 6utax CcMoTpU
nogpasgen 5.18 «CtaTtyc onepaumu nporpammupoBaHusi». B cnyvae otcyTcTBusa craTtyca
onepauuu nporpaMmMmpoBaHus, He06Xo4MMO OCYLLECTBUTL COPOC MUKPOCXEMbI 1 MOBTOPUTL
KOMaHOHYH0 nocrneaoBaTenbHOCTb NporpamMmmupoBaHns banTa.

[donyckaeTca He NpoBOAMTbL MPOBEPKY cTaTyca onepauuMm nporpammupoBaHus. B
9TOM  cnyyae HeobGxoaMmo  nocre  nogadM  KOMaHOHOM — MocnegoBaTenbHOCTU
nporpammupoBaHnss 6anta BblgepxaTb May3y He MeHee MaKCUMarbHOro BpeMEHU
nporpammupoBaHnst 6anta 200 MKC, nNocne 4Yero OCyLLeCTBUTb MPOBEPKY 3anuCh AaHHbIX
nyTemM YTEeHWs 3anporpaMMmMpOBaHHOroO agpeca. B 3aBMCMMOCTM OT COAEPXKUMOro SYerku
BO3MOXHbI criefyowime gansHenwme JeNCTBUSA:

— COOEpPXUMOEe  d4Yerku  COOTBETCTBYEeT  3anucbiBaeMon  MHopmaumu.
Heobxogumo nepentn K 3anucy crnefywowero agpeca WM  3aKOHYUTb
npoueaypy NporpaMMmpoBaHus;

— dYerKa okasanacb HesanporpammmpoBaHHoM (cogepxunmoe pasHo 1111 1111).
Heobxoaumo ocylectBuTb COpPOC MUKPOCXEMbl W MOBTOPUTL Onepauunio
nporpaMmmupoBaHus 6anTa;

— fl4erKa COAEPXUT UHOPMAUMKD HECOOTBETCTBYIOLLYK  3anucbiBaeMOMW.
Heobxoanmo ocyLecTBuTb COPOC MUKPOCXEMBI, 3aTEM NPOU3BECTU NpoLeaypy
CTMpPaHMSA CeKTopa WU BCEro HAKOMUTEnNs MUKPOCXEMbl, TOMbKO MOcfe 3Toro
BO3MOXHO BEPHYTbCS K NPOrpaMMMpOBaHnMio JaHHOro agpeca.

KonnyecTtBO NOBTOPOB onepauun nporpammMmmpoBaHnsa 6anTta He pernaMmeHTUpPoOBaHO U
onpeaensieTcs Nonb3oBaTenem.

Mocne 3aBeplleHNs BHYTPEHHEro anroputma nporpamMMuMpoBaHUs, MUKPOCXeMa
BO3BpALLLAETCS B PEXMM YTEHUSA MacCMBa AaHHbIX U agpec bonblue He 3allenknBaeTcs.

IMobass komaHaa, 3anucaHHas B MUKPOCXEMY B TeYEeHME BHYTPEHHEro anroputma
nporpaMMmnpoBaHus, UrHopupyeTcd. TONbKO annapaTHbIl  cOpoc cpa3y npepbiBaeT
onepaumio nporpammmpoBaHuns. KomaHgHas nocnegoBaTenibHOCTb MNPOrpaMMMpOBaHus
GanTta gomkHa ObITb NepevMHMumnanM3MpoBaHa, ecnu mMumkpocxema 6bina copoweHa, 4YTobbl
AaHHble ObINTM KOPPEKTHO 3anporpamMmMmnpoBaHbi.

[MporpammmnpoBaHne MOXET OCYyLEeCTBNATLCA B Nobon nocneaoBaTenibHOCTM B
nobon cektop no nbomy agpecy. butbl He MOryT GbITb 3anporpaMMUpoBaHbl 06pPaTHO U3
«HYNsi» B «eguHuuy». lNMonbiTka caenaTtb 3TO MOXET MpeKpaTUTb onepauuio U yCTaHOBUTb
o6uTt D5 B «eanHunLy» vnn BbITb MPUYMHOM TOFO, YTO anropuTM MNocreaoBaTeNbHOro onpoca
AaHHbIX 3aBepLumTcsa ycnewHo. OgHako YTeHME MOKaXeT, YTO AAHHbIE BCE ELUE B «Hyne».
Tonbko onepauuns CTUpPaHUA MOXET KOHBEPTUPOBATL OUTbI N3 «HYNAY» B «€ANHULLYY.
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5.14 KomaHgHas nocnegoBaTtesibHOCTb pexnma «Unlock Bypass»

Pexum «Unlock Bypass» nosBonsieT nporpaMmmupoBatb 6anTbl B  MUKPOCXEMY
GbicTpee, yem npu NCNosib30BaHUM CTaHA4apTHbIX nocriefoBaTesibHOCTEN
nporpammupoBaHusi. Pexnm «Unlock Bypass» WMHUUMMPYETCS C MOMOLLBbK ABYX LMKIOB
pa3bnokMpoBaHMsa M OOHOro LUuMkna pasbnokumpoBaHus kKomaHabl «bypassy», 20h. [Mocne
BXO4a B 3TOT PEeXMM, A4OCTAaTOYHO KOMaHAHOW MocrnegoBaTenbHOCTUM M3 OABYX LMKIOB AN
nporpaMmmmupoBaHus B6anTta. NepBbli LUK 3TON NOCNefoBaTeNbHOCTU COOEPXKUT KOMaHAy
pa3bnoknpoBaHusa nporpammmnpoBaHna «bypass», AOh. BTopon umkn cogepXut agpec u
nporpamMmmupyemMmble AaHHble. [locnegywowime [OaHHble NPOrpaMMUpYOTCS  NOoA06HbIM
MeTo4OM 3a ABa uukna. JToT meTon obxoauTtcs 6e3 AByX UMKIOB pas3bnoknpoBaHus,
HeobxoQMMbIX B CTaHAapTHOM MocnefoBaTeNbHOCTU MNporpamMmmupoBaHus. B pesynbTaTe
obee BpeMsi nporpaMMmnpoBaHusa MeHblue. B Tabnuue 4 npmBeneHbl HEOOXOAMMbIE LUKIbI
ANd BXo4a B 3TOT PeXnM.

B pexnme «Unlock Bypass» paspelueHbl TonNbko KomaHabl «unlock bypass program»
(nporpammumnpoBaHmne npu pasbriokmpoBaHHOM 06XxoQHOM peructpe) n «unlock bypass resety»
(cbpoc npu pasbrnokMpoBaHHOM OOXOAHOM pernctpe), a Takke onepaumsa uYteHusa. Ons
Bbixoga K13  pexumma  «Unlock  Bypass» HeobxoAMMO  BblaTb  KOMaHAHyH
nocnegoBaTenbHocTb «Unlock Bypass Reset», cocToswyo M3 ABYX LMKIOB. [epBbin LMK
AOSKEH coaepXaTb AaHHble 90h, BTopon uukn — gaHHble 00h.

Anroputm npouenypbl NporpaMmmMmMpoBaHns nokasaH Ha PucyHok 3.

5.15 KomaHaHasi nocnenoBaTeNnbHOCTb CTUPAHUA CTPaHULbI

KomaHgHas nocnefoBaTenbHOCTb CTUPAHUSA CTPaHWLbl COCTOUT M3 LLIECTU LMKITOB Ha
lWMHEe yCTpPOWCTBa: [ABYX UMKIOB pa3brnokupoBaHWs, KOMaHObl  «Setup», ABYX
AONOMNHUTENbBHBLIX LMKNIOB pas3bnoknpoBaHus, agpeca CTUpaeMon CTpaHuubl M KOMaHAb
«page erase», KOTOpas 3anyckaeT BHYTPEHHUM anropuTM CTUPaHUA. YCTPOWCTBY He
TpebyeTca npenBapuTenbHOe nporpaMMuMpoBaHue nepen  ctupaHvem. Cucrteme He
TpebyeTca AOMOMHUTENbHO KOHTPONMPOBaTb BPEMEHHbIE XapaKTEPUCTUMKM YCTPOWCTBA
nocre 3anycka BHyTpPeHHero anroputma ctmpanus. B Tabnuua 5 npuBeaeHsl Heobxoammble
LUMKNbl ANsa BXo4a B 3TOT PEXUM.

Mobas komaHga, 3anucaHHas B YCTPOMCTBO BO BpeMs paboTbl BHYTPEHHEro
anropuTMa CTupaHusi, urHopupyeTcs. AnnapaTHbii cOpOC BO BpeMsi onepaumum CTUpaHus
HemenneHHO npekpawaeT onepauuwio. [locne 3Toro KomaHgHas nocrnefoBaTeNnbHOCTb
CTMpPaHUsA CTpaHULbl OOMKHA ObiTb NepevHuuManuanpoBaHa AN KOPPEKTHOro CTUpaHust
CTpaHuLbl.

Cuctema gomkHa onpeaenqTb CTaTyc onepauum CTUpaHus ¢ NoMoLublo BuT ctaTyca
D7, D6 wunu D2. Ins nony4eHnsa 6onee nogpobHon nHgpopmaumm o6 aTux cTaTyCHbIX Butax
cMmoTpu pasgen «CrtaTyc onepauumn nporpaMmmMmmpoBaHusy. locne 3aBepLueHns BHYTPEHHEro
anropuTMa CTUpaHusi, YCTPOMCTBO BO3BPALLAETCH B PEXUM YTEHUS MaccuBa AaHHbIX, W
agpec bonblue He 3allenkMBaeTcs.

Anroputm npoueaypbl CTUpaHNA nokasaH Ha PucyHok 3.

5.16 KomaHaHas nocnenoBaTeribHOCTb CTUPAHUA MUKPOCXEMbI

KomaHaHas nocnenoBaTenbHOCTb CTUPaHUSA MUKPOCXEMbl COCTOUT U3 LUECTU LIMKIOB
Ha LWWHEe naMaTW: [ABYX LUMKNOB  pas3briokMpoBaHWsi, KOMaHAbl — «Setup», ABYX
[AOMONTHUTENbHbIX LMKIMOB pa3briokMpoBaHMs M KoMaHObl «chip erase», koTopasi 3anyckaeT
BHYTPEHHWUIA anroputMm cTupaHusi. Mwukpocxeme He TpebyeTcs npenBapuTenbHoe
nporpammMupoBaHue nepen cTupaHvem. [JOnonMHUMTENbHO KOHTPONMPOBATb BpPEMEHHbIe
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XapaKTepPUCTUKM MUKPOCXEeMbl MOCre 3arnycka BHYTPEHHEero anroputMa CcTUpaHuUsa He
Tpebyetca. B Tabnuua 5 npueaeHbl HeobxoanMMble LMKITbI 4151 BXOAA B 9TOT PEXUM.

JMobas komaHaa, 3anncaHHasa B NnamsTb MUKPOCXEMbl BO BpeMs paboTbl BHYTPEHHETO
anropuTMa cTupaHus, urHopupyeTcs. AnnapaTHbli cOpoC BO Bpemsi onepauuun CTUpaHus
HemeOrneHHO npekpawaeT onepauuwio. [locne 3Toro KomaHOHas nocrnefoBaTenbHOCTb
CTMpPaHUa NaMsaTM MUKPOCXEMbl LOMKHa ObiTb NepevHuumManu3npoBaHa Afis KOPPEKTHOro
CTUPaHUA MUKPOCXEMbI.

CraTtyc onepaunn CTupaHusa onpegensercs ¢ nomoulbio éut cratyca D7, D6 wnn D2.
Ana nonyyeHuss 6onee noapobHon uHGopMaumm 06 3TUX CTaTyCHbIX BUTax CMOTpU
nogpasgen 5.18 «Cratyc onepauumM nporpammupoBaHus». [locne  3aBepLueHus
BHYTPEHHEro anroputMa CTUpaHuUs MUKPOCXemMa BO3BpalllaeTCHd B pPeXuMm YTeHUSs Maccusa
AaHHbIX, U agpec 6orblue He 3allenknBaeTcs.

Anroputm npoueaypbl CTUpaHNA nokasaH Ha PucyHok 3.

5.17 KomaHgHasa nocnepnoBaTesibHOCTb CTUpaHnA CeKtTopa

KomaHgHas nocrnegoBaTefibHOCTb CTUPaHUS CekTopa COCTOUT M3 LIECTU UUKIOB Ha
lWUMHEe  YCTpOWCTBaA: [ABYX LUMKIOB  pas3bfokMpoBaHWd, KOMaHObl — «setup», ABYX
AOMOMHUTENbBHBLIX LMKIOB pa3brokMpoBaHus, agpeca CTUPaeMoro cektopa W KoMaHabl
«sector erasey. B tabnuue 4 npuBeaeHbl HEOGX0AMMbIE LMKIbI ANA BXOAA B 3TOT PEXNUM.

Mukpocxeme He TpebyeTca npegsaputenbHoe MporpaMMupoBaHue  nepeg
cTMpaHmeM. [OnoNHUTENbHO KOHTPONUPOBATbL BPEMEHHbIE XapPaKTEPUCTUKA MUKPOCXEMbI
nocre 3anycka BHyTPEHHEro anroputma ctupaHusa He Tpebyetcs.

Mocne 3anucym KomMaHOHOW nNocnefoBaTeNibHOCTU CTUPaHUS CeKkTopa HayvuHaeTcd
OTCYET BpemeHun oxugaHmsa 50 Mkc. B TeueHne BpeMeHu oXuaaHusa MOryT ObiTb 3anucaHbl
AOMNOSTHUTENbHbIE KOMaHAHbIE NocrneaoBaTeNibHOCTU «sector erase» ONa OPYrNX CEKTOPOB.
3arpy3ka  Oydepa  CTMpaeMblX  CEKTOPOB  MOXET  npoucxoautb B ntobon
nocrnenoBaTenibHOCTU, U KOSIMYECTBO CEKTOPOB MOXET ObITb OT OQHOMO 4O BOCbMM.

Bpema mexay aTMMW OOMOMHUTENBbHBIMU LUMKNAMU A0MKHO 6biTb MeHee 50 MKC,
WHa4ve nocregHue agpec M KomMaHga He OyayT MPUHATBLI, U HA4YHeTCcs cTupaHue. Moatomy
Heob6xoaumMo, 4ToOblI BCE NpepbiBaHUA npoueccopa Obinu OTKMAYEHbI B TEYEHUE ITOro
BPEMEHW, YTO rapaHTMpyeT NpuHATUE BCeX koMaHzg. NpepbiBaHnsa MoOryT ObiTb paspeLueHbl
nocrne nocnegHen kKoMaHabl «sector erase». Ecnu Bpems JONONHUTENbHbBIX KOMaHA «sector
erase» MeHblue, 4em 50 MKc, TO cucteme He TpebyeTca oTcnexuBaTtb CTaTyCHbI 6uT D3.
JTiobble kOMaHObl 3a WUCKIOYEHWEM «Sector erase», B TedYeHMe BPEMEHU OXuaaHus
cbpacblBalOT MWUKPOCXEMY B  pPeXUM 4YTeHuss MaccuBa [gaHHbiX. Heobxogaumo
nepesanucbiBaTb KOMaHOHYK MOCHeAoBaTeNbHOCTbL M NoOble AOMNONHUTENbHbIE agpeca
CEKTOPOB M KOMaHAb!.

[Ona onpepeneHna OKOHYaHWs BpemMeHun oxuganuma 50 mkc, Heobxoaumo
oTcnexmBatb CcTaTycHbl OuT D3. Bpema oxugaHuss HauyuHaeTca OT  nocnegHero
nonoXxmtensHoro gpoHTa NWE B KOMaHOHOW nocrnegoBaTeribHOCTH.

Ecnn onepauusi cTupaHus cektopa HayaTta, TO BCe KOMaHAbl WIHOPUPYHOTCA.
AnnapaTHbin CcOpOC BO BpemMs onepaumm CTUpaHUs CeKTopa HEMeAJSIeHHO npekpaliaet
onepauumto. [locne aToro KOMaHgHasi NocrneaoBaTeNlbHOCTb CTUPAaHUS CekTopa AO0SMKHA BbITb
nepenHuuManu3vpoBaHa ans KOPPeKTHOro CTMpaHna cekTopa.

[Mocne 3aBepLUeHUsT BHYTPEHHENO anroputMma CTMpaHnd, MMKpOCXeMa BO3BpallaeTcs
B PEXMM YTEHMS MaccuBa AaHHbIX U agpec bonblie He 3awenkmBaetcsa. Cucrema OOmKHa
onpeaenuTb cTaTyc onepaumm CTupaHus ¢ nomollbto out ctatyca D7, D6 wnu D2. Onsa
nony4yexHnss 6onee nogpobHon mHdopMaumm 06 3TUX CTaTyCHbIX BuTax cmoTpuTe pasgen
«CTaTyc onepaunm nporpaMMmnpoBaHns».

AnropuTtm npoueaypbl CTUpaHNA nokasaH Ha PucyHok 3.
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5.18 CraTyc onepauuu nporpaMmMmpoBaHuUA

Mukpocxema BblAa€T HECKONbKO OBUT Ana onpegeneHusa craTyca onepaumum 3anucu:
D2, D3, D5, D6 n D7. B Tabnuua 6 v cnegyoowmx nogpasgenax onucbiBaloTcs YHKLNN
atnx 6ut. C nomowpbto 6ut D6 M D7 npeanaratoTca MeToAbl OnpedeneHusa craTtyca
onepaunin NporpaMMnUpPOBaHUSA 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 MNepekntoyaeTcs 0 1 MNepekntoyaeTcs
CTMpaHus

5.18.1 OnpawwuBaembin 6ut D7

OnpawwvBaembin 6UT D7 nokasbiBaeT CTaTyC BbINOSIHEHUS BHYTPEHHEro anroputmMa (B
nporpecce unu 3aBepweéH). Onpoc aToro 6GuTa npaBOMEpPeH Mocne MOCneaHero
NONOXNUTENBHOIO (ppoHTa Ha NWE B kOMaHOHOM nocnegoBaTefibHOCTU NPOrpaMmMmMpoBaHus
NN CTUpaHus.

Bo Bpemsa BbINOMHEHUS BHYTPEHHEro anroputma nporpaMmmMuMpoBaHusi, MUKpocxema
BbIBOOUT Ha D7 MHBEPCHYI0 BENWYMHY MO OTHOLLEHUIO K MporpaMmupyemMbiM AaHHbIM. [locne
3aBepLleHNs BHYTPEHHEro anropytmMa nporpaMmMuMpoBaHuUs MUKPOCXeMa BbIBOAUT Ha 3TOT
BbIBO4 nNporpammupyemble OaHHble. HeobxogMmo BblgaBaTb NpaBuiibHbIA - agpec
NporpaMMMpoBaHnd, 4YTOoOblI NpouMTaTb WMHGOpMauMi O cratycHom 6ute. Ecnv agpec
nporpaMMMpoBaHMs HaxoauTCA B AManas3oHe 3alMLIEHHOrOo cekTtopa, To OuT craTtyca
BbIBOAUTCS Ha D7 Ha BpeMsa 2 MKC, a 3aTeM MUKPOCXeMa BO3BpALLAETCHA B PEXUM YTEHUS
MaccuBa aHHbIX.

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
nporpamMmMupoBaHnst AaHHbIX. DYHKUMA CTUMpaHUS MeHseT Bce OuTbl B CeKTope Ha
«eguHuLy», NO3TOMY nepes 3TUM MUKPOCXeMa BbIBOAUT WMHBEPCHbIE MO OTHOLLUEHUIO K
«eguHuUe» AaHHble, U «HOMby. YToObl NpoYMTaTh NPaBUIbHYO CTaTYCHYIO UHOpMaLMIO,
Ha D7 HeobxoguMmo BblgaBaTb agpec B npefernax noboro cekrtopa, M3 BblOpaHHbIX A1
CTMpaHus.

[Mocne Toro kak 3anncaHa KoMaHaHas NnocrnegoBaTenbHOCTb CTUPAHUA U BCE CeKTopa
3awmueHbl OT CcTMpaHua, 6uTt craTtyca BbiBoauTcs Ha D7 Ha Bpemsi 120 mMkc, a 3atem
MMKpPOCXEMa BO3BpaLLaeTCA B PEXUM 4YTEHUSI MaccuBa [aHHbIX. Ecnn He Bce cekTopa
3almuleHbl, BHYTPEHHUA anropuTM CTUpaeT BCe He3alUMLEHHble ceKkTopa W UrHopupyet
BblOpaHHble ONs1 CTUPaHUS 3alMLLEHHbIE.

Ecnun onpepensietca cmeHa Ha D7 ¢ MHBEPCHOro Ha NpaBusbHbIA, 3TO O3HA4YaeT, YTo
AaHHble Ha D7-D0 npaBunbHble, TakK Kak JaHHbIE MOrYT MEHSITbCS aCMHXPOHHO, ecnn nOE
YCTaHOBIIEH B «HOMbY.

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

v

» Adpec=VA
Ytenme D7-DO

Het

A,qpeé =VA
Ytenme D7-DO

a
D7=Data a
Het y
Owwunbka MpoiigeH

PucyHok 4 — AnropuTm onpoca ctaTtycHoro buta

5.18.2 lMepekntoyvarowmmnca 6ut 1 Ha D6

Mepekntovatowmmca 6mut 1 nokasbiBaeT CTaTyC BHYTPEHHEro anroputMa CTUpaHus
nunu 3anncu. IToT BUT MoxeT ObITb NpoynTaH no nbomMy agpecy U nNpaBoOMEPEH nocne
nocnegHero nepegHero poHTa curHana nNWE B kKOMaHAHOW nocriegoBaTenbHOCTU (nepeq,
onepaumen NporpaMmMmMpoBaHns UK CTUPaHUS) U BO BpeMS Nay3bl OXKUAAHUA NPU CTUPaHUK
cekrtopa.

Bo BpeMsi BHYTpEHHEro anropytma nporpaMMuUpOBaHUsS UAN CTUPaHUS, UMK YTEHUS
no nobomy agpecy M3MeHsieT 3HadeHue ctaTtycHoro 6uta D6 Ha wmHBepcHoe. MOXHO
ncnone3oBatb nobon n3a curdanos NCE unu nOE anga ynpaeneHus umknamu ytedus. o
3aBepLUeHunIo ornepaunn nepekroyeHns Ha D6 ocTaHaBnNuBalOTCA.

Ecnn 3anncaHa komaHaHas nocnefoBaTenbHOCTb CTUPAHUS M BCe BblOpaHHble AN
CTUpaHUA cekTopa 3awuuweHbl, D6 nepeknovaetca 120 Mkc, a 3ateM MUKpocxema
nepexoamT B PEXUM YTEHUS mMaccuBa AdaHHbIX. Ecnn He Bce BbiOpaHHble ONA CTUpaHUSA
CeKTopa 3aluuLLeHbl, BHYTPEHHUA anropuTM CTUpaHUs CTUpaeT He3alLULEHHbIE CeKTopa, a
3alMLULEHHbIE UTHOPUPYET.

Ecnn mukpocxema ctmpaeT cekTop (BbIMOSHAETCH BHYTPEHHUA anroputm CTUpaHus),
D6 nepekntoyaeTcs. B kauecTBe anbTepHaTnBbl MOXXHO MCMONb3oBaTb oOuT 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 cOCTOSAHMS Bbixoga D6 B pasnuuHbix pexumax. Hwuxe
npuBegeHa 6nok cxema anropuTMa onpoca nepekntovatoiierocs outa (PucyHok 5).

Havano

!

Ytenne D7-DO

Y
YrteHume D7-DO

MNpouncxoant
nepekxnoyeHns
6uta

Het

YTteHune gBaxabl
D7-DO

'

MpoucxoanTt Het

nepekntoyeHns
6uTa

¢ Aa v

Onepauus ctupaHus/ Onepauusi ctTupaHus/

nporpamMmmM1poBaHnsi He nporpaMmmMmMpoBaHns
3aBeplueHa 3anuck 3aBeplueHa

koMaHabl cbpoca

PucyHok 5 — Anroputm onpoca nepekntovatoierocs burta

5.18.3 TMepekntovarowmmncs 6murt 2 Ha D2

Mepekntovatowmmnca 6uT 2 mncnonbdyeTca ANs OnpedeneHusi, CTMpaeTcs CekTop
(BbINOMNHSAETCHA BHYTPEHHUI anrOpuUTM CTUPaHWUA) UM HeT. ATOT OMT npaBoOMEpPeH TONbKO
nocne nocrnegHero  nonoXutenoHoro poHTa curHana nWE B KOMaHOHOM
nocnegosaTenbHoCTU. but D2 nepeknioyaeTcd, korga 4vvtaloT No agpecam CeKTOpOB
BblOpaHHbIX Ans cTupanmnsa. MoxHo ncnonb3oBaTb curHansl NOE unu nCE ansa ynpaenexus
unmknamm 4dteHms. Ha PucyHok 5 npuBegeHa 6nok-cxema anroputmMa  onpoca
nepekntovatoLlerocst buta.

5.18.4 YrteHme nepeknrovarwwmxcsa our D6/D2

Mpu YTeHUM nepeknoyatoLmxcs Ut crtatyca, Heobxoammo npountatb D7 gBaxapl,
4yTOObI OnpeadenvTb, U3MeHsieTcs 6uT cratyca unm HeT. OBGbIYHO Mocrne NepBOro YTEHUs
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COXpaHSsieTCs 3HadYeHune nepekntoyaLweroca 6uta. NMocne BTOPOro YTeHUA CpaBHMBAETCA
HOBOE 3HayeHue CcTaTycHoro 6uta C nepBbiM NPOYUTaHHbLIM. Ecnn cTaTycHbll OUT He
MEHSIETCH, TO onepauusi NPorpaMMmMpoOBaHNA UMK CTUpaHUSA 3aBeplleHa. B cnegyrowem
LMKNe YTeHUA MOXHO npoyduntaTb gaHHble ¢ D7— DO.

OpHako, ecnu nocrne ABYX LWMKNOB YTEHUSA, onpeaensieTcsl, Yto CTaTyCHbIn 6uT
N3MeHsieTcs, HeobxoanmMo npounTaTb 3HayveHume 6uta D5. Ecnu aTOT OMUT yCcTaHOBMEH B
«eguHULY», HeobxoaMMo eLé pa3 onpenenuTb NepekryaeTcs CTaTyCHbI OUT unu HeT,
Tak Kak nepeknioyeHnss Mornmn sasepumnTbes. Ecnm 6ut ctatyca 6onblue He nepekniovaeTcs,
onepauma  CTMpaHWs  UNU  MporpaMMMpoBaHUSA  yCMNewHoO  3aBeplleHa. Ecnu
nepeksnyarLminca OuUT BCE eLLé N3MEHSETCS, TO onepaumst He Obina ycnewHo 3aBepLleHa,
n HeobxoaMmo 3anucaTtb KOMaHdy cbpoca Onsi Bo3BpaTa MUKPOCXEMbl B PEXMM YTEHMS
MaccuBa AaHHbIX.

Mo nopgobHoMy anroputmy HeobGXOoAMMO MpOoAOSPKAaTb OMPOC M OTCreXuBaHue
nepekntovarmweroca 6uta, ecnn D2 nnu D6 nepekntovatotca n D5 He ycTaHoBneH B
«eguHuly». B kayecTBe anbTepHaTMBbl, MOXXHO BbIMOMHATE ApYyrne 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
onepaumto BpemeHn 6ut D5 ycTtaHaBnmMBaeTcs B «edvHULY». OTa owmbodHas cutyaums
nokasblBaeT, 4YTO ornepaumsa nporpaMMUpPoOBaHUA UMM CTUpaHuss He Obina 3aBeplleHa
yCMeLHo.

Takass owunbka MOXeT BO3HWKHYTb, €CNu MoMbiTaTbCs 3anporpaMmMmupoBaTb
«eQUHUUBI» B AYeNnKy, rae paHee Obinn 3anporpammumpoBaHbl «HYNU». TONbKO onepauums
CTUPAHUA MOXET U3MEHUTb COOEPXMMOE SAYEMKU U3 «Hyna» B «eauHuuy». [pu Takux
YCNOBUSAX MUKPOCXeMa OCTaHaBfMBaeT onepauuio WU, Korga Bpemsi onepauuun npeBbICUT
Aonyctumoe, yctaHasnmeaetcs out D5 B «eanHuLy».

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

5.18.6 Tawumep nay3bl Nnpu cTupaHum cektopa D3

Mocne 3anucm KOMaHOHOWM MNOCMefoBaTeNIbHOCTU  CTUPaHUS  CekTopa MOXHO
npountatb 6ut D3, 4TOOLI ONpeaennTb, HaYanacb onepaumsa CTUpaHust UNu HeT. OTOT ouT
HEe MPMMEHUM nNpU CTUpPaHUM BCeW nNamMsaTM MUKpocxembl. Ecnmn  BbiGupatoTcs
AOMNOSHUTENbHbIE CEeKTopa ANs CTUpPaHUS, BpeMs OXUAaHUA NOBTOPSETCH Mnocre Kakaou
AOMNOSTHUTENBHOM KOMaHabl CTUpaHna cektopa. Korga Bpemsi oxxungaHus 3aBepLueHo, 6ut D3
NnepekniyaeTcs U3 «Hyna» B «eauHuuy». Ecnm Bpemsa wmexagy OOnonHUTENbHBbIMU
KOMaHgamu CTupaHusi cektopa He 6onee 50 MKC, MOXHO He OTChnexuBaTb COCTOSIHME
6uta D3.

lMocne 3anuMcu KOMaHOHOM MOCMedoBaTENbHOCTM CTUPAHUS cekTopa Heobxoaumo
npoynTaTb COCTOSIHME CTaTyCHbIX O6uUT D7 wnu D6, 4ToObI OonpeaenuTb MpuHAnNa nu
MUKpOCXeMa KoMaHgy, a 3atem cuutatb D3. Ecnn D3 B «eanHuue», TO BHYTPEHHUN LIMKN
nporpamMmupoBaHus Hadancsd. Bce pOpyrme komaHAbl, WrHOPUPYKOTCHA, MNOKa onepauus
cTupaHusi He 3aBeplumTtcs. Ecnm D3 B «Hyne», TO MUKpOCXemMa MOXET NpUHMMAaTb
AONOMHUTENbHbIE KOMaHAbl CTUpaHus cektopa. YTobbl ObiTb yBEpPEHHbIM, YTO KOMaHaa
npuHATa, HeoBXxoauMO MNpPoBepATb cocTosiHve D3, nepen Kaxaow criegyrowen KoMaHgHOW
nocrniegoBaTernbHOCTbIO  CTUpaHUa cektopa. Ecnn npu nosTopHOM npoBepke D3 B
«eguHuue», nocnefHas KoMaHaHas nocrnefoBaTenbHOCTb MOXET ObiTb He npuHATa. B
Tabnvue 5 nokasaHbl COCTOSAHMS Bbixoga D3 B pasnunyHbIX pexmmax.
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5.19 Pexum nocnepoBatenbHoro nHtepdenca FLASH

CTpyKkTypHasi cxema nocrneaoBaTeNibHOrO KaHana npuBedeHa Ha PUCYHKE HUkKe
(PvcyHok 6).

yd
YnpasneHue

BbIXOOOM
MpeobpasoBaTternb [MpeobpasoBaTtenb

DI nocnegosarerb- MO,D.yJ'Ib napannenbHoro

HOrO KOAa B _ namsaTm koAa B nocrnepo-

napannenbHbIi BaTemNbHbIN

TCK 2 !
STROBE
MRST

[na Bxoga B nocnegoBaTernbHbIn pexum padotel STROBE = 1 gormkeH ObiTb
3adumkcmnpoBaH no nepegHemy gpoHTy TCK. [1ns Bbixoga U3 nocnegoBaTesnbHOro pexuma
Heob6xoauMo NpounssecTn cbpoc ¢ nomoLubto curHana MRST =0

PucyHok 6 — CTpyKTypHasi cxeMa rnocrieoBaTenbHoro kaHana

Uepe3s nocnefoBaTenbHbIN  MHTEP(ENC BO3MOXHO BbIMOSIHEHUE  CrieayrLmxX
onepauun: CTUpaHus, 3annucu M YTeHUa namaTn, cTupaHua 6ut 3awmtel. Onepaummn
CTUPaHUA NaMsiTU U CTUPAHUA OUT 3alnTbl MOTyT ObiTb BbIMNOSIHEHbI OAHOBPEMEHHO Hapg
BceM Grnokom obbemom 2 Mout. Onepaumm 3annucm U YTEHUS NaMATM MOTYT BbINOMHATLCS
HenocpeAcTBEHHO C KaXKAOW BOCbMW paspsigHoOM unm 16-Tu paspsgHOM SYEnKon namsaTu
(paspsagHocTb NamaTh BblbupaeTca B komaHae). [Mpu cTMpaHum a4enkun NnamaTtv NPUHUMAaKT
3HayeHue paBHoe eguHuue. lNpu BbINOMHEHMM Onepauuu 3anmcu NPoOU3BOAUTCSA 3anucb
Hyremn.

Ana vwHUUMKMPOBaAHMS CTUPaHUA UnuM 3anucu HeobxoouMMo nepedaTtb KOMaHAHbIe
nocnegosaTenbHocTn  (cM. nogpasgen 5.20 «KomaHgHble  nocrnefoBaTesibHOCTUY),
COCTOSILLME N3 HECKOSTbKMX LINKIIOB.
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5.20 KomaHAaHble nocnegoBaTeribHOCTU

KomaHgHble nocnenoBaTenibHOCTM CTUPaHUA — 3annucu npuBegeHbl B Tabnuue Huxe
(Tabnuua 7).

Ta6bnuua 7 — KomaHgHble nocnegoBaTeNibHOCTU

- LUunknbl Ha WKHe
KomaHgHble| 2 — . . .
nocneposa- E MNepBbIn Bropon Tpetun |YetBéptbin| [ATbIA LecTon
TeNbHOCTN | I | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Dat
Program 4 | 555 | AA | AAA| 55 | 555 | AD PA | PD
Main block
Erase 6 | 555 | AA |AAA | 55 | 555 | 80 | 555 | AA | AAA| 55 | 555 | 10

NVEFﬁabS'ng 6 | 555 | AA |AAA| 55 | 555 | 80 | 555 | AA | AAA | 55 | 000 | 50
[lpumeyaHue — PD — faHHble, Nnporpammupyemble B S4eriky namstn PA.

Tabnuua MCTUHHOCTU NoCneaoBaTENLHOMO pexuma npueeaeHa Hwke (Tabnuua 8).

Ta6bnuua 8 — Tabnuua NCTUHHOCTU NOCNeAOoBaTENIbHOrO pexuma

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

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 — Pexum nonHoro uukna

Pexum nonHoro uukna MoXeT OblTb TOMbKO YETBEPTLIM MpWU NPOrpaMmMuMpoBaHUmn
AAHHBIX UMW WECTbIM MPU CTUPaHUU NaMATH.

[aHHbIn  pexum  nHuynanmanpyetca  ctaptoBeiM  cumBoriom 00, panee
nocrniegoBaTeribHO NepefarnTca agpec 3anncbiBaeMon S4enku namsaTy UM agpec CTupaHus
N 3anucbiBaemMble AaHHble WK COOTBETCTBYOWMN Kog ctupaHusa (10h mnu 50h). Mocne
aToro BbiBOA4 TDI nepekrnoyaeTcs Ha BbIXO4 WM Ha HEro BbIBOOUTCA COCTOAHWE curHana
BUSY (3aHaTocTn). B crnyvyae nHMLMMpoBaHNA BHYTPEHHErO anroputMa nporpaMmmMmnpoBaHng
UM CTUPAHUS 3TOT CUrHam nepekrnovaeTca B «HOMb» 4Yepe3 3 mmnynbca TCK, a no
3aBepLUEHMIO onepauumn NepeknyaeTcs B «egmHuuy». [Ans rapaHTUpPOBaHHOIO CHUTbIBaHUS
curHana BUSY Heo6xoanmo npon3BoanTb HE MeHee YeTbIpEX nocrneaoBaTenbHbIX BbIGOPOK
c 06bbeamHeHneM pesynbTtaTta no «M».
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KomaHgp! (CTpykTypa KoMaHg npuBedeHa Ha PUCYHKe ), adpec U AaHHble nepeaarTcs
MragwumMmn paspsgamun Bnepén. B cnyyae BocbMU paspsagHbIX AaHHbIX agpec nepenaércs
17-T1m paspsgHbli, B crydae 16-Tv paspsgHbiX  AaHHbIX agpec nepepaértca  16-Tu
paspsgHbii. [laHHble Takke nepefatoTCA COOTBETCTBEHHO BOCbLMU Unn 16-Tu paspsigHble.
CnepyeTt Takke yuntbiBaTb OAHY OCOBEHHOCTb NMpU CTUPAHUK: ecnn HeobxoamMmo 3anmcaTtb
no agpecy 555h kog ctnpanusa 10h, Ho B 8-mMn paspsigHOM pexume agpec 17-Tu paspsagHbIn
N ero HyXHO COBWHYTb BNEBO Ha pa3psd, Tak Kak Mnagwun paspsg B JAaHHOM Cllyyae He
ncnonb3yetcs. T.e. 3anucbiBaTb No agpecy AAAh koa ctupanusa 10h. B cnyyae 3anucu 16-
TV pas3psaaHbIX JaHHbIX: Mnaawmn 6ant 6epetca u3 Tabnuupbl (Tabnuua 9), a crapwwnn 6ant
UMeeT HyrneBoe 3HaYyeHue.

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 — pormxeH ObITb B Hyre.

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

MamaTtb cocTouT M3 8 6r1okoB (CocToAT U3 ABYX Noabnokos) no 2 Meut. Kaxabin 6nok
BblbupaeTcsa komOumHaumen 6mutoB Num3-Numl kak onucaHo Bbiwe. Kaxabin nogbnok B
cocTaBe 6roka BblbnpaeTcsa ¢ nomowbio 6uta Numo.
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5.20.2 PeXum KomMaHAHOro uukKna
BpemeHHasa guarpamma pexunma KoMaHgHOro umkna npusegeHa Hmxke (PucyHok 9).

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

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

STROBE 7

PucyHok 9 — Pexxum komaHgHoro umkna

[aHHbIn  unkn  MoXeT OblTb  TOMbKO  MNepBbiM,  BTOPbIM, TpeTbUM  Mpu
nNporpaMmMupoBaHn AaHHbIX U N6bIM NpY CTUPAHUN OAHHbIX.

[aHHbIN pexuMm nHuuuupyetcs ctaptoBbiM cumeoniom 01, Takke Kak U B MOSTHOM
UuKne, 3aTteMm criegyet komMaHaa, agpec U AaHHble. OTnuymMe COCTOUT B TOM, YTO B 3TOM
pexume agpec ukcupoBaH u Bcerga 12-tm paspsgHbin. [JaHHble Takke UKCUPOBaHbI U
BCerga BOCbMW paspsigHble. [Ana BbINOMHEHWS [aHHOro UWKna, nocrne ero nepegayu
HeobXxoauMOo NogaTb He MeHee TPEX A0NOSNHUTENbHbLIX nMnynscos TCK.

5.20.3 PeXum umkna YteHus

BpemeHHasn avarpamma pexvma umkna YteHust npusegeHa Hmke (PycyHok 10).

TCK :
TD!I ——==qtjol | 1| —
E 4— KomaHga —pe— Appec -t

STROBE E

PucyHok 10 — Pexxum umkna 4yteHmna

v
9

< [aHHble —

Pexum unHuummpyetcs crtaptoBbiM cumBosiom 10, ganee nocrnegoBaTesibHO 4epes
BbiBO4 TDI nepepatotca KomaHaa n agpec, 3atem BoiBog TDI nepekntoyaeTcsa Ha BbIXo4 U
BbIBOAUTCA COOEpXMMoe curHana 3aHatocTm BUSY, KOTopbIM CUrHanuaupyeTt Hanuvyuve
HEOKOHYEHHOW onepauun nporpaMmmupoBaHna unu ctupaHua. Ecnu BUSY B «eguHuue»,
aarnee wMnagwumn - paspsgaMmyi  Bnepén  BbiABUralOTCA  [daHHble  COOTBETCTBYIOLLEN
paspagHocTu. Agpec 17-Tn paspsagHbin Ans BOCbMU paspsgHOro pexxmma gaHHbiX U 16-Tu
pas3pagHbIiv Ana 16-Tn paspsagHoOro pexuma gaHHbIX.

5.20.4 ToBTOp UMKIA YTEeHUA

BpemeHHas 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 4yteHus

Ecnn npegbiayLimin pexmm — LUK YTEeHUA, U TeKyLWUn cTapToBbin cumson 11, To nponcxoant
MoBTOP UMKNa uYTeHus. [aHHble no agpecy, paBHOMY Mpeabligyllemy agpecy nnic enuHuua,
BbIBOOATCA Ha Bbixod TDI nocnegoBatenbHO Mnagwvmmn paspsgamu Bnepén. Nocne atoro agpec
aBTOMaTMYECKM WHKPEMEHTUPYETCS U MPOUCXOAUT OXMAAHWE CRnegylowero BbICOKOrO YPOBHS
curHana STROBE. Ecnn cnegywowunn ctaptoBbln cumBon 11, TO NpoUCXOQUT MOBTOP YTEHMUS, a
3aTeM MHKpeMEeHT agpeca 1 Tak ganee. PaspagHoOCTb AaHHbIX COOTBETCTBYET PaspsAHOCTU AaHHbIX
npegbigyLLero umMkna YTeHus.

5.20.5 MoBTOp UMKNa 3anucu

BpemeHHas guarpamma noBTopa LMKna 3anvicu npuseaeHa Huke (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 pexnm paboTbl — peXxXnuM MOSHOMo LMKAa, U TeKyLWw M CTapTOBLIN
cumBon 11, TO npoucxogauT MOBTOP LUMKNA  3anucyM  AOaHHbIX,  3anucbiBaeMbIX
nocnegosaTenbHO No NuHuM TDI, no agpecy, paBHOMY npedblayliemMy nnoc eauHuua.
3aTem npoucxoamT BbiBOA Ha Bbixod TDI cocTosiHuA curHana 3aHatoctu BUSY (aHanornyHo
pexumMy nonHoro uukna). [locne OKOHYaHUA  3anucu  agpec  aBTOMATUYECKM
WHKPEMEHTUPYETCH U OXMOaeTCcHa criedylowmnn BbICOKMM ypoBeHb curHana STROBE. Ecnu
cnegylowunn ctaptoBbii cumeon 11, To npoucxoauT NOBTOP 3anucu, a 3aTeM WHKPEMEHT
agpeca v Tak panee. PaspsgHOCTb [aHHbIX COOTBETCTBYET pPaspsAHOCTU  AaHHbIX
npeablayLwero nonHoro uMkna.

5.21 MNocnepoBaTtenbHbIN HTepdeunc SPI

Mooynb namaTm MOXET YnpaBfsATbCA XOCT-KOHTPOSIIEPOM, KOTOPbIN  BblaaéT
NMHCTPYKUUKN 0Bbl4HO B pexxume SPI macTtep. SPI mactep coeguHseTca ¢ Mogynem namatu ¢
nomMmoLlbto WuHbl SPI cocTtosiwen nad vetbipéx nuHun: NnCE, SCK, Sl, SO. [na Bbibopa
nocrniegoBaTernbHOro MHTepdenca B KavyeCTBe OCHOBHOroO ucnonb3yeTtcs nuHua SEL_SPI
(aKTMBHbIN YpOBEHb fornyeckasa egmHmLa).
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SPI npotokon umeet 4eTbipe pexumma pabotbl (0, 1, 2 unm 3), pasnuuune mexay
KOTOpPbIMK 3aKkn4aeTcd B nonspHocTM u  ase curHana SCK. Mogynb namaTtu
noaaepXxueaeTt Asa Hanbonee Yacto npumeHsieMbix pexxuma 0 n 3. BpemeHHas anarpamma
pexxumoB SPI 0 n 3 npmBeaeHa Ha pucyHke Hmxke (PucyHok 13). Pasnuune mexgy HuMu
3aKkrnyaeTca B HeakKTMBHOM cocTosHuM nuHum SCK (korga mactep SPI B pexume
OTCYTCTBUS nepefayun aHHbIX). B obounx aTnx pexxumax gaHHble Bcerda 3axBaTbiBakoTCs C
WKHbI No nepegHemy poHTYy SCK 1 Bcerga BbICTABNAKTCH Ha LUMHY NO 3agHEMY (PPOHTY
SCK.

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

s0 2 G G G G G b

PucyHok 13 — BpemeHHas gunarpamma pexmumo SP10 wn 3

5.22 KomaHabl n agpecauus

[onycTuMble MHCTPYKUMM Unn onepauumn Bceraa OOSMKHbl HAYMHATbLCS YCTAHOBKOMW B
akTuBHoe coctosHne nuHum NCE. lNMocne Toro kak nCE yCTaHOBIEH, XOCT-KOHTposinep
AOMMKEH BbICTaBUTb Ha WKHY SPI 4OCTOBEpHbIN 8-Mu paspsiaHbIn ko4 onepaumn. 3ateM B
3aBMCUMOCTM OT TUNa onepaunmn, BbICTaBNAKTCA agpec 1 (MnNn) AaHHble, TaKTUpyeMble XOCT-
KOHTponnepom. Bce kogbl onepauui, agpeca v AaHHble NepefarTCs Ha LUMHY CTapLivumm
paspsagamu Brnepén (MSB). Onepauus 3akaHumBaeTcss nepesogoM nuvHum nCE B
HeaKTMBHOE COCTOSIHUE.

Kogbl onepauun, He nogaepXusaemMble MoAyneM namMsiTv, WUrHOPUPYKTCS, W
onepauus He ctaptyeT. Mukpocxema Takke UrHopupyeT faHHble Ha Bxode Sl Jo Tex nop,
noka He cTapTyeT cnegywuwada onepaumsa (NCE nuHua pgomkHa 6bITb ycTaHOBNEHa B
HeakKTMBHOE COCTOsiHME, a 3aTeM nepeBedeHa B aKkTUBHOE COCTosiHME). Ecnu nuHua nCE
nepeBoauTCHA B HEAKTMBHOE COCTOSIHME, NMpexae YeM 3aKOHYMTCH nepefada koga onepauum
M agpecHoW WHpopmaumn, ornepaums He Ha4yHETCA M MOoAynb NaMATU BEPHETCA B
HeaKTUBHOE COCTOSIHWE N4 OXUAAHUA crieqytowen onepaumm.

[na nepepayn agpeca, cocrosiwero us agpecHoix 6ut A20-A0, Heobxoanmo nocnatb
Tpu 6anTta nHgpopmaumm no wnHe SPI. AgpecHble 6uTbl A23-A21, nepegaBaemble NO LUNHE
BCerga UrHopupyroTcsl, Tak Kak MakCuManbHO agpecyeMbll Auana3oH agpecoB YCTPOUCTBa
namstu 000000h-1FFFFFh.

MepeyeHb nopaepxvmBaeMbix koMaHa npueeféH Hwke (Tabnuua 9). OnucaHwe
KOMaH4 NpuBEeOEHO B NOCMenyLWnNX pasgenax.
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Ta6bnuua 9 — NepeyeHb NnogaepKMBaeMbIX KOMaHA

KomaHna Ko KoMaHAb! YacToTa, Baunt Baunt Baut
Mluy agpeca | (PUKTUBHbIX | AaHHbIX
Read Array 03h 0000 0011 go 15 3 0 1
0Bh 0000 1011 no 30 3 1 1
Sector Erase D8h 1101 1000 no 50 3 0 0
Chip Erase 60h 0110 0000 no 50 0 0 0
Byte Program 02h 0000 0010 no 50 3 0 1
Write Enable 06h 0000 0110 Jo 50 0 0 0
Write Disable 04h 0000 0100 Jo 50 0 0 0
Protect Sector 36h 0011 0110 no 50 3 0 0
Unprotect Sector 39h 0011 1001 £o 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 no 50 0 0 1
Read ID yctponctea n | 9Fh 1001 1111 no 30 0 0 2
npounssoAnTens

5.23 Onepauus YTeHUA MaccuBa AaHHbIX

KomaHgoa Read Array MOXeT NPUMEHSITbCSA MPU YTEHUM HEenpepbiBHOrO MnoToka
AaHHbIX M3 Moayns namaTn, obecneymBasi TakTMpoBaHMe Ha NuHUMM SCK, ycTaHOBUB
CTapToBbIM agpec oauH pas. Mogynb namatn CoOoepXWUT BHYTPEHHWA CYETYMK agpeca,
KOTOpPbI aBTOMATUYECKM WHKPEMEHTUPYETCA Ha KaXOOM Nepuode TaKTOBbIX MMMYNbCOB.
Aea koga onepauun (0Bh n 03h) moryT ObITb Mcnonb3oBaHbl Anst komaHabl Read Array.
MpuMeHeHe Kaxgoro u3 KoAoB 3aBUCUT OT MaKCMMaribHOW 4YacTOTbl TAKTOBbIX CUrHanoB,
KOoTopas MCnosnib3yeTca Ana YTeHus [OaHHbIX Ku3 mMukpocxembl. Kog onepauumn 03h
ncnonb3yeTcs Ans HaMMeHbLUen YacTtoTbl 4o 15 MIMy, kog onepauuun 0Bh ncnonb3yetcs ans
MakcmmanbHon YyactoTtbl Ao 30 MIu,.

[na BbINONHEHMs onepauumn 4YTteHus, nuHus nCE pomkHa ObiTb yCTaHOBMNEHa B
aKTMBHOE COCTOSIHME, M COOTBETCTBYHOLLMI KOL onepaumn nepegaH B mukpocxemy. [ocne
nepefayn koga onepaumm OoSmkHbl ObITb NepegaHbl Tpu 6anTa agpeca, onpegenstoLmne
CTapToBbIA agpec nepBoro Oanta ONd YTEHWA BHYTPM MaccuBa AaHHbIX. Crnegom 3a
agpecHbeiMn BarTamm MOXeT nepefaBaTbCsd (PUKTUBHBLIM 6aWT B 3aBUMCMMOCTM OT Koda
onepauun, ucrnonb3dyemon B komaHge Read Array. Ecnu ucnonbsyetca kog onepauum 0Bh,
nepenaétcsa oanH PUKTUBHbIN BanT.

Mocne nepepayn Bcem  HeobXoOMMOM  KOMaHAHOM  MOCHenoBaTESIbHOCTU
NPOM3BOOUTCSA CUYUTbIBaHME [faHHbIX Ha nunHuM SO. [aHHble Bcerda BbICTaBMSTCS
cTapwumun paspsgamm Brnepén (MSB). Ecnm cumtan nocnegHun 6ant (agpec 1FFFFFh)
MaccuBa namsaTh, MUKpOCXeMa NpoaoSnKaeT yTeHue ¢ Hadvana maccua (agpec 000000h).
3agepKek npy 3TOM He NPOMCXOOMUT.

Mpn yctaHoBke nuMHUM nNCE B HeakTMBHOE COCTOsIHME onepauusi YTeHud
npekpawaeTcda, n nuHua SO nepexoguT B BbiCOKOMMMNeAaHCHoe cocTtosiHne. Onepauus
4YTeHnss MoXeT BbITb NpepBaHa B NOOON MOMEHT.

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

He ob6sa3aTtenbHO YynTaTb NOMNHbIM 6aNT JaHHbIX.
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,-‘ Kog onepauuu Butbl agpeca A23-A0 Jloboe 3HaveHue
S 0.0.00000000000CEENO0 CXXOOOOCCONAOOOOCOCOON0

/" 1-blit GaNT fAHHBIX

BbicokovMneHgaHcHoe coctosiHne

S0 D.0.0,0.000000

PucyHok 14 — Onepauus YteHunsa ¢ kogom 0Bh
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BbicokomneHaaHcHoe cocTosiHue

50 EEEEEEEEEE

PucyHok 15 — Onepauus uteHunsa ¢ kogom 03h

5.24 Onepaumsa nporpammmpoBaHus 6anTa

KomaHga Byte Program nossondeTt 3anporpammupoBaTb OAMH GanT [aHHbIX B
npeaBapuTEnbHO CTEPTYHD s4Yenky moaynst namsatu. [lpu cTupaHum sHenknm namsatn Bce
BOCEMb OUT yCTaHaBMMBAKOTCHA B COCTOSIHME NOrmMyeckon egmHuubl (3Hadvenume FFh). MNepeg
BblNOSIHEHMEM KomMaHabl Byte Program Heobxogumo BbINONHUTL komMaHay Write Enable,
4yT06bI yCcTaHOBUTEL GUT WEL pernctpa ctatyca B NOrMYeCcKyo eanHuLLy.

[ng BbinonHeHuns komaHabl Byte Program Heobxoanmo nepegaTb B MO4YMb NaMSATK
koa onepaunn 02h, Tpn agpecHbix 6anta n 6anT gaHHbIX ANg nporpammupoBaHus. lNMocne
nepesoga nuHuUM NCE B HEaKTUBHOE COCTOSIHUE MWKPOCXEMa HA4yHET NporpaMMupoBaHMe
GanTa B s4enKy namaTn ¢ agpecom, nepeaaHHbiM B komaHge Byte Program. MNepesoa nuHum
NCE B HeakTMBHOE COCTOSIHME AOSKEH NPOUCXOauTb Ha rpaHuue Ganta (KpaTHO BOCbMM
6uT), B NPOTMBHOM cCry4ae MoAyfnb nNamATV NpepBEéT onepauuvio, U AaHHble He 6yayT
3anporpammMuMpoBaHbl B si4enky namsatu. Ecnv agpec suvenkm — B npegenax cektopa,
HaxoasWwerocs B 3alULWEHHOM COCTOSAHUW, onepauus nporpaMmMmmpoBaHus 6anta He Byaet
BbINOSIHEHA, MOAYfMb NaMATU BEPHETCH B HEaKTMBHOE COCTOSIHWE Mocrne nepesBoda fMHUK
NCE B norndeckyto eguHuuy. 3HadyeHne 6uta WEL B pernctpe cratyca 6yaet cobpolieHo B
COCTOSIHME NOMMYEeCcKOro Hyrns, ecnu onepauus NporpaMMUpoBaHUs NpepBaHa HeMosHbIM
aApecoM uUnu gaHHbIMK Uy Bbina NonbITKa NPOrpaMMMPOBAHUSA B 3aLUULLEHHBIA CEKTOP.
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Bo Bpemsi onepauun nporpaMMmpoBaHUS MOXHO CYMTaTb PerncTp cratyca, KOTopblv
NoOKa3blBaeT COCTOSIHME 3aHATOCTUM MOAynsa namstu. PekomeHayeTcsi NpoOu3BOAUTb YTEHUe
He paHee, 4Yem u4epe3 200 mMkc, HeobGXxoauMMmbIX Ans nporpammupoBaHuna Gawta. [lepen
3aBeplleHMeM onepaumm nporpammupoBaHuss 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, yctaHaBnmeaeTcsa out EPE perncrtpa ctaTtyca. BpemeHHas guarpamma onepawmm
nporpammupoBaHust 6arta npusegeHa Hmxe (PucyHok 16).
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PucyHok 16 — Onepauus nporpaMmumpoBaHus banTta

5.25 Onepauus cTMpaHuUsa ceKTopa

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

[Ona BbinonHeHWa komaHabl Sector Erase HeobxoguMMoO YCTaHOBUTb B aKTUBHOE
coctosaHne nuHuio nCE, nepepaTb kog onepaumm D8h u Tpm agpecHbix 6Ganta,
yCTaHaBnMBalLWmMX agpec CTUpaeMoro cekropa, cornacHo Tabnuua 3. Bce ganbHenwme
AaHHble, 3arpyxaemble B YCTPOUCTBO urHopupytTcd. [locne nepesoga nuHum nCE B
HeaKTUBHOE COCTOSIHME HaYMHAEeTCsl CTUpPaHMe COOTBETCTBYHOLLErO cekTopa.

Mnagwwue agpecHble 6utbl A17-A0 He LekoaoupyrloTCca Mpu onpegeneHum Homepa
CTUPAEMOro cektopa, MO3TOMY OHW MOryT ObiTb B COCTOSIHUM FIOTMYECKOrO HYMs WUNu
eavHuubl. HecmMoTpsa Ha TO, YTO Mnagwuve agpecHble OUTbl HE AEKOAMPYHOTCS, BCE TpU
agpecHbix BanTta OofmkHbl OblTb MepedaHbl B MoAynb namatn npexae, Yem nuHma nCE
nepenvaér B HeaKTMBHOE COCTosiHME. Ecnn aTo Npom3onaéTt He Ha rpaHuue 6anTta (KkpaTHO
BOCbMM BUT), MUKpOCXeMa NPEPBET onepauunio U CTupaHue He ByaeT BbINOMTHEHO.

Ecnu agpecHble 6uTbl, NnepegaHHble B KOMaHAE, yKasbiBaOT HA 3aLUULLEHHBINA CEKTOP,
KomaHga Sector Erase Takke He OyaeT BbIMNOMHEHa, MoAyfb MaMATU BEPHETCs B
HeaKTUBHOE COCTOSAHWE nocre YCTaHOBKU NUHUK NCE B NOrMYeckyo eauHuLy.

But WEL B perncrtpe cratyca npu BO3HWKHOBEHUW OAHOW U3 BblLLENEPEYNCIIEHHDbIX
OWNBOYHBIX CUTyauun cOpocnTCa B COCTOSIHNE NOMMYECKOro Hyns.

Bo Bpems BbINONHEHUS onepauun CTUpaHUa CcekTopa MOXET BbITb MPOYNTaH perncTp
cTtatyca, KOTOpbI MoKasbliBaeT, YTO YCTPOWUCTBO HAXOAWUTCH B COCTOSIHUN 3aHATOCTM.
PekomeHayeTca npov3BOAUTL CYMTbIBAHME pernctpa craTtyca He paHblue, 4eM 4yepes
Bpema 110 mc, HeobGxoanmoe Ons CTupaHus cektopa. [lepen 3aBeplLueHveM onepauuu
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cTupaHusa cektopa 6ut WEL pernctpa ctatyca cbpacbiBaeTcsi B COCTOSIHME JTIOrMYECKOro
HynS.

Mwukpocxema BbINOMNHAET anropuTM OETEKTUPOBAHMS OLINOKN NpU CTUpaHUN CEKTopa:
€Cnu onepauusi CTMpaHUsa He BbINOMIHEHA OOMKHbIM 0bpasom, yctaHaBnueaeTcs 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 OAHOM onepaumen, ncnonb3ys komangy Chip Erase.
Mepepn BbinonHeHnem komaHgbl Chip Erase HeobxoaumMo BbINONHUTL KoMaHay Write Enable,
KoTopas yctaHaBnueaeT 6ut WEL peructpa crtatyca B FIOTMYECKY0 €ANHULLY.

[nsa BbinonHeHust komaHabl Chip Erase Heobxoaumo nepefatb B MUKPOCXEMY KOA
onepaunn 60h. MNpu cTMpaHum BCcen NnamaT HET HEOBXOAMMOCTN NepefaBaTb B MUKPOCXEMY
agpecHble 6anTbl, 1 nNobble gaHHbIE NOcne nepegayn koga onepauum 6yayT UrHOPUPOBaHDI.
Mocne nepesoga nuHuUM NCE B NOrMYeckyld €amHULY HavyHEeTCs MpOLEecC CTMpaHUSa BCEN
namatu. NCE [orkeH nepeknodaTtbCa Ha rpaHuue Oanta (KpaTHO BOCbMKM 6UT), B
NPOTUBHOM Cry4yae onepaumsa ctupaHust He ©OyaeT BbinonHeHa. Ecnm noGon cektop
MaccvBa NamsTU HaxXoAMUTCSA B 3alUMLIEHHOM COCTOsIHUMKM, komaHga Chip Erase He 6ygert
BbIMNOSIHEHA, MO4YSb NMaMATU BEPHETCHA B HEaKTUBHOE COCTOSIHME MOocre nepesoda fNMHUK
NCE B normyeckyto eanHuuy. but WEL B pernctpe craTtyca npu BO3HUKHOBEHUKN 060N 13
OLWKMBOYHbIX CUTyaunn cbpocmTcsa B COCTOAAHNE NTIOMMYECKOrO HyIS.

Bo Bpemsi BbIMOMHEHNSA onepaunn CTUpaHUs BCEN MaMATU MOXeT ObiTb NpoYnTaH
perucTp craTtyca, KOTopbli NOKa3blBaeT, YTO YCTPOMCTBO HAXOAUTCHA B COCTOSIHUN 3aHATOCTW.
PekomeHayeTca npon3BoguTb CHUTbIBAHME PErncTpa craTyca He paHee, YeM 4Yepes3 Bpems
1,5 ¢, HeoGxogumoe onsa cTupaHua Bcen namatu. [Nepen 3aBepLlUeHNEM onepauumn CTMpaHus
cektopa 6ut WEL pernctpa ctaTtyca cbpacbiBaeTcsi B COCTOSIHME FNIOMMYECKOro HynS.

Mukpocxema Takke BbINOSMHAET anropuTM LETEKTUPOBaHMUS OLWMOKM Npu CTUpPaHuMu
CeKTopa: ecnu onepauusi CTUpaHUsa He BbIMOSHEHA AO0SMKHbIM 06pa3oM, ycTaHaBnMBaeTCs
6ut EPE peructpa craryca.

BpemeHHaa pguarpamma onepaumm CTUpaHUsi BCEW NaMATU nNpuBeAeHa Huke
(PvncyHok 18).
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PucyHok 18 — Onepauus ctupaHus Bcen namaTm

5.27 Onepauus paspeLueHus 3anmncu

KomaHga Write Enable ncnonbsyetcs ansa ycraHoBkn 6uta WEL peructpa ctatyca B
COCTOsIHME normyeckon egnHuubl. but WEL gormkeH 6biTb yCTaHOBMNEH Nepes BbIMOMHEHNEM
komaHg Byte Program, Erase, Protect Sector, Unprotect Sector, Write Status Register. 310
NO3BOMSET BbIMNOMHATL 9TM KOMaHAbl B [iBa 3Tana, yMeHbLlas BO3MOXHOCTb CIy4anHOro unm
OLWMBOYHOro BbIMOMHEHNSA 3TUX KOMaHA. Ecnun 6ut WEL B pernctpe crtatyca He yCTaHOBIEH
npexae, YeM BblAaETCs O4HA U3 3TUX KOMaH, KOMaHAa He ByaeT BbiNoSIHEHa.

Mpn Bbligaye komangbl Write Enable nuHmnsa nCE gormmkHa ObiTb B NIOrMYECKoM Hyrne,
kog onepauumn 06h gorkeH 3arpyxaTbCs B MOAYMNb NamaTu. 3arpy3ka agpecHbix 6anTt B
MOAynb NamaTu He TpebyeTcs, BCe [faHHble, NepefaHHble Mocne Koga onepauuu
urHopupytotcs. Nocne nepexoga nuHum NCE B cocTosAAHME nornyeckon eamHuubl 6ut WEL
pernctpa cratyca yctaHaBnuBaeTcs B norudeckyo eavHudy. Kog onepaumm JomkeH ObiTb
MOMHOCTBIO 3arpy>XeH B MOAYNb NaMATU nepea nsmeHeHnem curHana nCE, nHave onepaums
OyneTt npepsaHa n 6ut WEL He nameHutcs.

BpemeHHaa Aamarpamma onepauum  paspelleHns  3anucu  nNpuBedeHa  HUXe
(PvcyHok 19).
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PucyHok 19 — Onepauus paspeLleHus 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 MOrytT ObiTb BbINOMAHEHbLI. [pyrue ycrnosus
cbpoca 6uta WEL, npuBeaeHbl B nogpasgene «WEL TtecTt».

Mpn Bblgade komaHabl Write Disable nuHna nCE gomkHa 6biTb B NNOrMYECKOM Hyrle,
koa onepaumn 04h gorkeH 3arpyxaTbCA B Mogynb NamaAtu. 3arpyska agpecHbix 6anT B
Moaynb namMAaTM He TpebyeTcsd, BCe [aHHble nepedaHHble Mocre Koda onepauuun
urHopupytotcs. lNocne nepexoga nuHum nCE B COCTOSIHME Nornveckon eanHunubl 6ut WEL
pernctpa crtatyca cbpacbiBaeTcs B Homb. Koag onepaumn [ormkeH ObiTb  MOSIHOCTBIO
3arpyxeH B Moaynb namatu nepen uameHeHmem curHana nCE, nHayve onepauust 6yaet
npepeaHa n 6ut WEL He nameHuTcs.

BpemeHHasa gnarpamma onepauumn 3anpeTta 3anucu npueegeHa Huwxe (PucyHok 20).
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PucyHok 20 — Onepauus 3anpeTa 3anucu

5.29 Onepauusa 3aluTbl CeKTopa

Kaxagbin  cmsnvecknn cektop pasmepom 256 K6ant wumeeT COOTBETCTBYHOLLNIA
OOHOOUTHLIN pPErncTp 3alnTbl CEKTOpa, KOTOPbIN MCNOMb3yeTca AN NporpamMmmMHOro
ynpaBneHns 3awuton cektopa. [locne BKMOYEHUA NUTAHUS Kaxdbl perucTp 3alumThbl
CeKTopa Mo YMOS4YaHUI0 HaxoauTCa B COCTOSIHUM NOMMYeCcKOn euHuLbI, YKasbiBaloLLen, YTo
BCE CEKTOpa 3alLULLEHbI N HE MOTYT BbITb 3aNporpaMMUpPOBaHbI UIN CTEPTHI.

Bblgaya komaHgbl Protect Sector ¢ mHOouMBMAayanbHbIM afpecoMm ycTaHaBnuBaeT
COOTBETCTBYHOLMIA PErUCTP 3aliuTbl CEeKTopa B COCTOSAHWE JOrM4Yeckon eauHuubl. B
cnegywowen tabnuue ykasaHbl ABa BO3MOXHbIX COCTOSIHUSA perucrpa 3awuTbl CekTopa
(Tabnwuua 10).

Ta6nuua 10 — 3HayeHUA perncTpa 3awWmuTbl CeKTopa

3HayeHue CraTtyc 3aWmThbl cekTopa

0 CeKTop He 3alMLLEH M MOXeT BbiTb 3anporpamMmmMmnpoBaH UNn cTépT

1 CekTop 3alMLLEH M He MOXKET ObITb 3anporpaMMUPOBaH UK CTEPT. 3HAYEHUE No
YMONYaHM0
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Mepen Bblgaven komaHabl Protect Sector Heobxoaumo komaHgHow Write Enable
ycTaHoBUTb 6uT WEL B cocTtosiHMe normyeckon eguHuubl. Mpu Bblgade komanabl Protect
Sector nuHua nCE ycTaHaBnMBaeTCa B COCTOSAHME NIOrMYECKOro Hyns 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 NaMsTK, NOCre 3Toro urHopupyrotcs. Nocne 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 3anmcu u ctupadua. pu 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
N3MEHUTCS HE Ha rpaHuue GanTta (KpaTHO BOCbMK BUT), MOAYSb NaMATU NPEPBET onepaumio.
Korga mogynb namaTtu npepbiBaeT ornepaumio 3alimMTbl CeKTopa, COCTOsiHME perucTpa
3aWmMTbl cekTopa He MmeHsieTcd, out WEL pernctpa ctatyca cbpacbiBaeTcs B COCTOsIHME
NOrM4YecKoro Hyns.

Ana 3awmtbl OT CAy4yarMHOro WM OWMBOYHOIO CHATUS WMAW YCTaHOBKW 3alUuThl
CeKkTopa UMeeTcsl BO3MOXHOCTb ONOKMPOBKM perucrtpa 3awumTbl CeKTopa OT U3MEHEHUsI C
nomowbio 6uta SPRL pernctpa craTyca (CMOTpuM onmMcaHue perucTtpa crtartyca). Ecnu
perncTp 3awmTbl cekTopa 3abnokuposaH, nobasa nonbeiTka Bblgadn komaHabl Protect Sector
OygeT urHopupoBaTtbCs, MuKpocxema cbpocut 6ut WEL peructpa crtatyca obpaTtHo B
NOrMYeCKU HOMb U BEPHETCS B HEAKTUBHOE COCTOSAHME Npu nameHeHun curdana nCE.

BpemeHHasa gnarpamma onepauumn 3awmTbl CEKTopa npuseaeHa Hmke (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 3aluTbl CEKTOpa B COCTOSIHME JIOrM4Yeckoro Hyns. Kaxgbin
PU3NYECKNA CEKTOp MOoZyna MnamATM UMeeT COOTBETCTBYHOLWMIA OAHOOWUTHBIA perucTp
3aWMTbl CEKTopa, KOTOpbIA WUCMONb3yeTcs ANs NPOrpaMMHOrO yrnpasfeHus 3alimTomn
ceKkTopa.

Mepen Bblgaden komangbl Unprotect Sector Heobxoammo komaHgown Write Enable
yctaHoBuTb 6uT WEL B cocTtosiHme norudeckon eamHuubl. MNpu Bbigade komanabl Unprotect
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Sector nuHua nCE ycTaHaBnuMBaeTCHA B COCTOAHME JIOrMYeCcKOro Hyns u kog onepauun 39h
3arpyxaeTtcs B MoAySib NamsaTu, 3aTeM 3arpyxarTca Tpu GanTa agpeca, ykasbiBalolimMe Ha
A4eriky B npegenax pasbrnokupyemoro cektopa. Jliobble [ONONHUTENbHbIE OaHHbIE,
nepegaBaeMble B MoAyfb NaMATW Mocre 3Toro, urHopupytotes. Nocne nepesoga NMHUK
NCE B NnOrM4eckyto eguHuLy permctp 3awuTbl CEKTOpa, COOTBETCTBYOWMA agpecy A23-A0,
cbpacbiBaeTcs B COCTOSIHUE JTOMMYECKOro Hyns 1 3alimMrta cektopa cHumaetcs. [Mpu aTom 6ut
WEL peructpa ctaTtyca cbpacbiBaeTca B COCTOSAHUE FIOMMYECKOro Hyrs.

MonHble Tpu BanTa agpeca OOMKHbI ObITh 3arpykeHbl B MOAYIb NAMATU npexae, Yem
nponsonaéTt nepexon nuHum NCE B HeakTMBHOe cocTtosiHne. Ecnu coctosHue nuHum nCE
N3MEHUTCS HEe Ha rpaHuue BGanTta (KpaTHO BOCbMK BUT), MOAYSb NaMATU NPEPBET onepaumio.
Korga moaynb namaATy npepbiBaeT onepaumio CHATUSA 3allmTbl CEKTOPa, COCTOsIHME perncrpa
3aWmThl cekTopa He MmeHsieTcd, out WEL peructpa ctatyca cbpacbiBaeTcs B COCTOsIHME
NIOrNYEeCcKoro Hyns.

Ana 3awmtbl OT CAy4YalHOro WnM OWMBOYHOIO CHATUS MMM YCTaHOBKW 3alUuThl
ceKkTopa MMeeTcsi BO3MOXHOCTb ONMOKMPOBKM pernctpa 3aluTbl CEKTOopa OT U3MEHEHUS C
nomowbio 6uta SPRL peructpa craTtyca (CMOTpu onucaHue perucTtpa crtartyca). Ecnu
perncTp 3awuTbl cektopa 3abnokupoBaH, nobas nonbiTka Bblgadn komaHabl Unprotect
Sector 6yaeT urHopmpoBaTbCsl, MUKpocxema copocut 6mut WEL pernctpa cratyca obpatHo B
NIOrMYECKUIN HOJSb N BEPHETCS B HEAKTMBHOE COCTOSIHWE Npu n3ameHeHun curHana nCE.

BpemeHHaa auarpamma onepaumm CHATUMS 3allMTbl CeKTopa npuBedeHa Huxke
(PvcyHok 22).
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PucyHok 22 — Onepauus CHATUS 3aLlUMTbl cekTopa

5.31 Onepaumsa YTeHUA perucTpa 3awmnTbl CeKTopa

Permctp 3awmtbl cektopa MOXET OblTb NpouyMTaH Ans onpeneneHusi TEKYLLEero
cTaTyca 3alnTbl Kakgoro cektopa.

[na 4TeHus permcrpa 3awuTbl onpeaenéHHoro cektopa nuHus NCE gomkHa ObiTh B
aKTMBHOM COCTOsIHUM U ko4 onepauumn 3Ch 3arpyxeH B Moaynb namstu. [locne 3arpysku
Koda onepauuun 3arpyxaetcs Tpy afgpecHbix 6anTa, ykasblBalWMe Ha sYenky B npegenax
cektopa. lNocne 3arpy3ku nocnegHero Gavta agpeca MoAyfb NamsaTU HavyvHaeT Bblgady
AaHHbIX Ha nvHuio SO Ha kaxgom nepuoge 4actotbl SCK. Ha Bbixoge [AaHHbIX
nostopsatoTcs 6antel FFh nnn 00h, ykasbiBatowme Ha COOTBETCTBYIOLLEE 3HAYEHNE perncTpa
3alLUnTbl CEKTOpA.

Mpun Bbicokon 4vactote SCK nepBbi 6anT AaHHbIX HA nNuHMKM SO MoOXeT ObITb
HEKOPPEKTHbIM, CriefoBaTeNibHO, HEOBXo0ANMO NoNyYnTb He MeHee ABYyX 6anT ¢ nuHun SO,
YTOObI KOPPEKTHO ONpeaennTb COCTOAHNE COOTBETCTBYIOLLEro pPerMcTpa 3awuTbl CeKTopa.
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Hwxe npuBegeHbl BbIXOOHbIE [AaHHbIE MPU YTEHUW perncTpa 3awmTbl CeKkTopa
(Tabnuua 11).

Tabnuua 11 — BbixogHble AaHHbIe NPU YTEHUU perucTpa 3aWmThbl CeKTopa

BbixogHble AaHHble 3HayeHue perucTpa 3awWmTbl CeKTopa
00h 3HayeHue pernctpa 3awmTbl cektopa 0 (cekTop He 3almuLéH)
FFh 3HayeHmne permcTpa 3awmTbl cektopa 1 (CeKTop 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 JNIl0O6ON MOMEHT BPEMEHU, YTEHME NONHOro banTta He TpebyeTcs.

B OononHeHve K YTeHUI MHOAMBMAYANbHOrO perucrpa 3aluTbl CEKTOpa B perncrpe
ctatyca 6utel SWP no3BonsoT onpeaenuTb, YTO BCE, YaCTb CEKTOPOB WM HU OAWH M3
CEKTOPOB HE 3aLULLEHbI OT U3BMEHEHMS.

BpemeHHaa guarpamma onepauumn YTeHUs pernctpa 3almTbl CekTopa npuBedeHa
Hxe (PyucyHok 23).
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PucyHok 23 — Onepauust 4TeHUs permcrpa 3almnTbl cekTopa

5.32 Onepauusa 4YTeHUA peructpa craTtyca

Pernctp ctatyca MoXeT OblTb NpoYuTaH AnNa onpefeneHns COCTOSHUA Moayns
namatu ready/busy, a Takke craTyca MHOrMMX Apyrux yHKUMA. Pernctp cratyca MoxeT
OblTb NpouynTaH B noboe Bpems, Jaxe BO BPEMS BbINOSIHEHUS BHYTPEHHUX oOnepauun
nporpaMmMmpoBaHNA U CTUpPaHUSA.

[ns 4TeHus peructpa cratyca HeobxoaMmo YyCTaHOBUTbL NMHMIO NCE B akTUBHOE
COCTOSIHME U BblgaTb Kof onepauun 05h B mogynb namaTtu. [locne Bbigadm koga onepauuu
MOAyNb NaMATU BbICTaBMSAET [aHHble perncrtpa crartyca Ha nuHMio SO Ha KaxgoM TakTe
yactoTbl SCK. lNocne Bbirpy3kn 6anta Bblgada AaHHbIX NOBTOPSETCA OO Tex nop, rnoka
nuHna NCE ocTaéTtcd B aKTUBHOM COCTOSIHUM U MPUCYTCTBYHOT MMNYnbCbl Ha BbiBoge SCK.
[aHHble perncTpa cratyca NoCcTOsIHHO OBHOBIIAKTCA, NO3TOMY NMOBTOPHOE YTEHUE NpuBeaET
K Bblda4ye HOBbIX AaHHbIX.

BpemeHHaa pguarpamma onepauum YTEHUS perncrtpa craTyca npuBedeHa Huxe
(PvucyHok 24).
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PucyHok 24 — Onepauus YTeHnsa pernctpa craTyca

Mpn Bbicokon 4vactote SCK nepBbit 6anWT AgaHHbIX Ha AMHUKM SO MOXeT ObliTb
HEKOPPEKTHbIM, crnefoBaTenbHO, HEO6X0ANMMO NOMy4YnTb HEe MeHee ABYX 6aunT ¢ nuHum SO,
4TO6blI KOPPEKTHO ONpefennTb COCTOsIHME perncTpa craTyca.

MepeBog nuHum NCE B HeaKTUMBHOE COCTOsIHME MpepbiBaeT ornepauuio YTeHus
perncTpa cratyca v nepeBoaut nuHMo SO B BbICOKOMMMEAAHCHOEe COCTosHME. N3MeHeHune
cocTosiHuA nuvHunm NCE MoxeT npoucxoauntb B nwboe Bpems, 4YTeHus nonHoro GaunTa
AaHHbIX He TpebyeTcA.

HasHauyeHne 6UT permuctpa ctatyca npmsegeHo Huxe (Tabnvua 12).

Ta6bnuua 12 — HasHa4yeHue O6UT perncrtpa crartyca

Howmep HasBaHue 6uta DocTtyn OnucaHne
6uTa
7 SPRL |BnokupoBka R/W 0 PerucTpbl 3awmThl cekTopa He
PErncTpoOB 3aLLmThbI 3a6110KMpOBaHbl (MO YMONYaHWUIO)
cekTopa 1 Pernctpbl 3awwmTbl cektopa 3abnokMpoBaHbl
6 RSTE |PaspelueHune R/W 0 KomaHga cbpoca 3anpeLieHa (no
cbpoca YMON4YaHUIO)
1 KomaHnga cbpoca paspelueHa
5 EPE Owmnbka R 0 Onepauung cTupaHnsa nnm sanmcu
cTMpaHus/3anucu 3aBepLmnnachb ycnewHo
1 O6HapyxeHa owwmnbka BO Bpems onepauum
3anncu unm cTmpaHns
4 RES Peseps - 0 3apesepBupoBaH onga éyayuiero
NCNonNb30BaHWs
3:2 SWP |CocTosiHne R 00 |Bce cektopa He 3aluLLEeHbl (COCTOSIHUE BCEX
3alMLEHHOCTHU perncTpoB 3aLuTbl cekTopa Norn4ecknia
CEeKTopoB HOIb)
01 |HekoTopble cekTopa 3awuLLleHbl. YTeHne
MHONBMAYaANbHbIX PETMCTPOB 3aLUMUTbI
CEKTOPOB NO3BOSISAET ONpeaenuTb, Kakne
CEeKTopa 3allMLLEHbI.
10 |3apesepsupoBaHbl ansa 6yaywiero
NCNoNb30BaHUs
11 |Bce cekTopa 3awuLleHbl (COCTOAHNE BCEX
PErncTpoB 3aLLUMTbl CEKTOPOB fornyeckasi
eauHMLa — No YMOSYaHuio)
1 WEL | BuT cocTosiHUSA R 0 Mukpocxema He JocTynHa ans 3anucu (no
Joctyna B YMOJYaHUIO)
MUKpOCXEMY 1 MukpocxeMa A4oCTynHa Ans 3anucu
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Howme
P Ha3BaHue buTa HocTtyn OnucaHune
o6uTa
0 RDY/ |but coctosiHus R 0 Mukpocxema rotoea
BSY  |roTtoBHOCTM 1  |Mukpocxema 3aHsiTa BHYTPEHHEN onepaLyeil
MUKPOCXEMbI
lMpumeyaHus:

1 Tonbko 6UTbI 7 1 6 pernctpa cratyca MoryT 6biTb MOgUULMPOBaHbI
komaHgomn Write Status Register.

2 R/W —yJTeHune 1 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 (MuKpocxema WrHopupyet 3Tm KomaHga). Ecnn SPRL B cOCTOsSiHMM FOrMyeckoro
Hyns, BCE PerncTpbl 3alimTbl CEKTOPOB pa3bnokupoBaHbl U MOryT BbITb MOANULMPOBaHDI
koMmaHgamu Protect Sector n Unprotect Sector. locne BKNOYEHUS NMUTaHUA NO YMOMNYaHUIO
6ut SPRL B cocTosiHun norndeckoro Hynd. Komanga Reset He BnMsieT Ha COCTOsiHME OuTa
SPRL. [Ons wn3meHeHuss coctosiHuss 6uta SPRL npumeHsieTca komaHga Write Status
Register.

5.32.2 RSTE owmT

OTOT OUT NpUMEHSsIeTCS ONa paspeLlleHns unu 3anpeta Ha BbIMNOMHEHWE KOMaHAbl
Reset. Koraa RSTE B COCTOSHWW NOMMYECKOro Hynsi (3Ha4YeHWe Mo YMOSYaHuK nocne
cbpoca), komaHaa Reset 3anpeuwieHa, M nbble NONbITKM COPOCUTL MUKPOCXEMY ITOM
KomaHgon urHopupytotcs. Korga 6ut RSTE B COCTOSIHUM NOMMYECKOM eAuHULbI, KoMaHaa
Reset paspeLwleHa.

CoctosiHne 6uta RSTE coxpaHsieTca 0O Tex Mop, Noka Ha MUKPOCXeMy MoAaHo
nutaHne. Ecnn OGUT ycTaHOBMEH B COCTOAHWE JIOTMYECKOW eOuHUUbl, €ro  MOXHO
moamdpuumpoBate komaHgon Write Status Register, nnbo cHATMEM, a 3aTem nogayen
nuTaHusa Ha mukpocxemy. KomaHaa Reset He nameHsieT coctosiime 6uta RSTE.

5.32.3 EPE owuT

OTOoT OMT nokasbiBaeT, AEUCTBUTENbHO §NM oOnepaunsa CTUPaHUA WnuM  3anucu
3aBepwunacb ycnewHo. Ecnn xota 6bl oguH 6ant BO Bpems onepaumm CTUpaHUa WUnu
3annucM He CTEPT WM He 3anporpaMMmpoBaH OOSkHbIM - obpasom, 6ut EPE
yCTaHaBnMBaeTCsd B COCTOsiHME norudeckon eavHuubl. but EPE He ycTtaHaBnnBaeTcsa B
Hynb, ecrnn onepauus CTUpaHua UNn NporpamMMmpoBaHUA NMpepBaHa Mpu MNomnbITKE CTEPETb
UK 3anncaTth 3alUULLEHHBIN CEKTOP, UK, ecnn 6ut WEL He ycTaHOBNEeH nepepn onepauven
nporpaMMmnpoBaHus unu ctupanus. but EPE ob6HoOBRsieTca nocne Kaxagow onepauuu
nporpaMmMmpoBaHNA U CTUPaHUS.
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5.32.4 SWP outhbl

OTn 6uTtbl obecneumBaloT obpaTHyH CBA3b MpWU ONpeneneHnn COCTOAHUSA 3aLUmThbl
mMoaynsa namsatu. BoamoxHbl Tpyu KOomOGuHauumn 6ut SWP, nokasbiBawowue, 4TO MOAyrb
namMsaTy He 3aWULWEH, YaCTUYHO UMM NOSTHOCTBIO 3alUMLLEH. Ecnn 6utel SWP ykasbiBaloT,
4YTO HEKOTOpble CEeKTOpa 3aluMLleHbl, ANa onpedeneHns 3TuX CEKTOpoB TpebyeTcsa YTeHue
NHOMBUAYANbHbLIX PEMMCTPOB 3aLLMThl CEKTOpPA C NOMoLbio KoMaHabl Read Sector Protection
Register.

5.32.5 WEL owuTt

OTOT BUT nokasbiBaeT TEKYLUNA CTaTyC BHYTPEHHEro COCTOSAHUS paspeLleHns 3anucu.

Korga 6ut WEL B COCTOSIHUM NIOMMYECKOro Hynsi, MOAySlb NaMATU He AO0CTYNeH AN Takux
KomaHa, kak Byte Program, Erase, Protect Sector, Unprotect Sector, Write Status Register.
Mocne BkniodeHuss nutaHma 6ut WEL B cocTosiHUM noruyeckoro Hyns. but WEL moxert
ObITb COPOLLEH aBTOMATUYECKN B HOJSb NPU CrieayoLWmX YCNOBUSIX:

— YcnewHoe 3aBepLieHne komaHabl Write Disable;

— YcnewHoe 3aBepuleHne komaHabl Write Status register nubéo owwubka B

KomMaHge;

— YcnewHoe 3aBepLueHne komaHabl Protect Sector nnbo owmnbka B KOMaHAE;

— YcnewHoe 3aBepLueHne komaHabl Unprotect Sector nmbo owmnbka B kOMaHAE;

— YcnewHoe 3aBeplieHne komaHabl Byte Program nubo owmnbka B kKomaHAaeE;

— YcnewHoe 3aBeplieHne komaHabl Sector Erase nnbo owmnbka B kKOMaHae;

— YcnewHoe 3aBepLieHne komaHabl Chip Erase nmbo owmnbka B KOMaHAE;

— HeakTnBHbIN pexnm.

Ecnn GuT B COCTOSHUM NOrMYeckon eamHuubl, OH He COpPOCUTCA B HOMb, MOKa He
3aBepNTCA Tekyllas onepauus, nmbo noka HEKOPPEKTHbIM Kog onepaumm He Oyger
3arpyxeH B MOAyNb NamaAtu npexae, yem nuHus nCE nepengeTr B HEAaKTUBHOE COCTOSIHUE.
[na toro 4ytobbl 6uT WEL cbpocuncsa B HONMb Npu NPeXAEBPEMEHHOM 3aBEPLUEHNUN OOHOWN
n3 onepauum, Heobxoammo, 4ToObl KO onepauuy Obinl NOSHOCTLIO 3arpyXeH B MOAyIb
namsTu.

5.32.6 RDY/BSY ouTt

OTOT OUT nNpuMeHsieTca Ans onpefeneHns BbINOSTHEHUSA BHYTPEHHEN onepauuu
nporpaMMmpoBaHus unu ctupanus. Onpoc atoro 6uta OeTEeKTMpyeT 3aBepLUEHME LMKNa
3anncu UM CTUpaHus, HOBblE AaHHble perncrpa cratyca OOJMKHbl MOCTOAHHO BbIrPYyXaTbCH
no curHany SCK, noka coctosHne 6uta RDY/BSY He M3MEHUTCA U3 eQuUHULbI B HOSMb.

5.33 Onepauusa 3anucu permcTpa cratyca

OT1a onepauus Heobxoanma gns moaudukaumm 6ut SPRL n RSTE peructpa craTtyca.
Mepepn BbinonHeHnem komangbl Write Status Register HeobxogmMmo BbligaTb kKomaHgy Write
Enable gns ycraHoBku 6uta WEL pernctpa ctatyca B NOrmMYeckyto eauHuLy.

Mpn BbINONHEeHUM komaHabl Write Status Register nuHua nCE pomkHa ObiTb B
aKTUBHOM COCTOsIHMM, M ko4 onepaumn 01h gormkeH BbiTb 3arpy>keH B MUKPOCXEMY BMECTE C
OgHUM GanToM AaHHbIX. TONbKO GUTLI 7 M 6 GanTa AaHHbIX BOCNPUHMMAKOTCA Mogynem
namaTn, ocTtanbHble GUTbI MOTyT NpuHUMaTbL Noboe 3HaveHue. Jliobble AONONHUTENbHBLIE
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GanTbl AaHHbIX, MOCbINaemMble MOCne 3TOro MOoAynk namaTn, urHopupytotea. [locne
nepesoga nnHun NCE B HeakTUBHOe cocTosiHue 6utel SPRL 1 RSTE moanduumnpytotcs, 6ut
WEL peructpa ctaTtyca cbpacbiBaeTca B COCTOSAHME FIOMMYECKOro Hyrs.

MonHbIn 6anT AaHHbIX JOMXKeH BbITb 3arpyxeH B Mo4yrb NaMATy nepes n3meHeHnem
coctosiHma nuHum NCE, To ecTb Ha rpaHuue 6anTta (kpaTHO BOCbMU BUT), MHa4Ye Mnkpocxema
npepBeT onepaumnto, coctossHne 6ut SPRL 1 RSTE He uM3MeHuTcs, 3HaveHne o6uta WEL
perncTtpa cratyca copocuTcs B JIOrMYECKNIA HOMb.

BpemeHHaa pguarpamma onepauuu 3anmcu perucTpa cratyca npusefeHa Huxe
(PucyHok 25).

nCE "\ Vo

a1 2 3 4 5 6 7 8B 89 10 11 12 13 14 15

[aHHble pernctpa
/. Kopn onepauum ctaTtyca

S| 0,0,0,0.0,0,0,0,0.03DOCODINHIY

SD BbicokoMmneHgaHCHOe COCTOsIHME

PucyHok 25 — Onepauus 3anucu permctpa cratyca

5.34 Onepauusa cobpoca

B HekoTOpbIX NpUNOXeHNax HeobxoauMOo NpexaeBpeMeHHO npepBaTb LMK 3anucu
unu ctupaxus. Komanga Reset no3sonsieT HemeasieHHO NpepBaTh onepauuo CTUpaHus nnu
3anMcnm W BepHyTb MoAyNb MNaMATM B HeakKTMBHOe cocTosHue. [ns 3Toro Hert
HeobxoaumocTn B nepepadvye komaHabl Write Enable nepen Bbigaden komaHabl Reset. To
eCTb, kKOMaHaa Reset He 3aBUcUT OT cocTtoaHnsa buta WEL pernctpa craTtyca.

KomaHga Reset MmoxeT ObITb BbINOSIHEHA TOSILKO B TOM Crlydae, eCcnun oHa paspelueHa
ycTaHoBKOn 6uta RSTE B norudeckyto eavHuuy. Ecnn komanga Reset He paspelueHa
(RSTE B COCTOSHWWM JIOrMYECKOro Hynsi), ntobble MOonbITKM BbINOMHUTL KOoMaHgy Reset
NUrHOPUPYIOTCS.

Mpwn BbinONHEHUN kOMaHAbl Reset nuHua NCE gormkHa 6bITb B aKTUBHOM COCTOSHWN,
koA onepaumn FOh 3arpyxeH B moayrnb namatu. AgpecHble 6GanTbl He NepeaatoTcs B 9TON
KOmMaHge, HO Heobxoammo nepefatb noareepxpawowmn 6amt DOh cpady nocne koga
onepauun. Jliobble pononHuTenbHble GanTbl, NepegaBaemMble B MOAYSb NaMatTv nocne
nogTeepxaatowero 6anta, urHopupytotca. Korga nuHms nCE nepexoaut B HeakTUBHOE
COCTOSIHME, TeKyLlasa onepauus CTUpaHuUs UNu 3anucu npepbiBaeTca B npegenax BpemMeHu
30 mkc. Ecnu onepaumsi nporpaMmMmMpoBaHnS UnNn CTUpaHNA NpepbiBaeTCcs, Takmm obpasom,
pesynbTaT eé KOPPEKTHOrO BbINOMHEHNSA HE rapaHTUpyeTCs.

KomaHga Reset He oOkasbiBaeT BIMSIHUS Ha PErUCTpbl 3aluTbl CEKTOPOB Unv Gutbl
SPRL n RSTE peructpa cratyca. OgHako 6ut WEL 6ygeT cbpolweH B COCTOSAHME MO
YMOMYaHuI0.

Kog onepauuu n nogTrBepxparowmnn 6anT O0/MKHbI OblTb NMOMHOCTBLIO 3arpyXeHbl B
MoAynb NaMaTu nepen nameHeHvem nuHumn NnCE, 1o ectb Ha rpaHuue 6arnTta (KpaTHO BOCbMU
B6utam) nHayve onepauusa cbpoca He BygeT BbINOMHEHA.

BpemeHHasa gnarpamma onepauumn cbpoca npmsegeHa Hmxke (PucyHok 26).
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PucyHok 26 — Onepauus cbpoca

5.35 Onepauus yteHus |D KoaoB Nponu3BOAUTENS U MUKPOCXEMbI

NaeHTudukaumoHHas uHdopmaums MOXeT ObiTb cuYMTaHa M3 Mogyns namsaTy,
Nno3BoNAA NOeHTUMULMPOBATL MUKPOCXEMY B CUCTEME.

Mpn JTeHnn wnaeHTUdUKaLMOHHON WHpopmaumm nuHua nCE pgomkHa ObiTb B
aKTMBHOM COCTOsIHMM, Kop onepaumn 9Fh 3arpyxaeTtca B MoAynb namsitu. [locne atoro
MOAYIb NaMATM Ha4YMHAET Bblaavyy MAEHTUMUKALMOHHBLIX AAHHbIX HA NMUHUIO SO Ha KaXKaom
TakTte nuHum SCK. lNepBbIn BbixogHoM 6anT — ID ko4 npoussoguTend, crnegyowmn 6ant —
ID kog MuKkpocxemsbl. [locne aToro nponcxoguT NOBTOP Bblgayuy AaHHbIX 40 NepeBoda NMHUK
NCE B HeaKkTMBHOE COCTOSIHME, KOTOpOe mnpekpawaeT onepaumio 4vteHust ID kogoB u
nepesoaut nuHMio SO B BbICOKOMMMEOAHCHoe cocTosiHne. WMameHeHne nuHumM nCE
BO3MOXHO B ntoboe BpeMs, TO eCcTb YTeHue nonHoro 6anta He TpebyeTcs.

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

nCE  \ /S
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sck T J'LI'I_I'L UL -+ FULL -+ FUUL -+ JUUL - T

4 Kon

/ onepaumm

BbicokonmneHaaHcHoe Lh

SO cocTosHve ( [ X cEh X oth X cah X mh )_

Kog Kon Kon Kog Kog
Npon3BOAMTENSA  MUKPOCXEMbl MPOM3BOAUTENS MWUKPOCXEeMbl NPOU3BOAMTENS

PucyHok 27 — Onepauus uteHus ID kogos.
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PucyHok 28 — BpemeHHas gnarpamma uumkna yteHms 1.
Ynpasnenue no agpecy Unoe = Unce = Ui, Unwe = U
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PucyHok 29 — BpemeHHast gnarpaMmma LyKna YteHus 2.
Ynpaenenune no nOE, nCE. Unwe = Uin. CurHanel Ha BeiBogax TDI, TCK, STROBE
B cocTosAHUM norndyeckoro «0», MRST noruyeckon «1»
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PucyHok 30 — BpemeHHas guarpamma uukra sanucu/ctmpanmna 1.
Ynpasnenune no NWE. Unoe = UiH Ha NPOTSXXEHUN LuKNa 3anncu
555 ansa nporpamm PA ansa nporpamm
/2AA AN CTUpaHus SA ans cTupaHusi cekTopa
555 Ans cTupaHusa MUKpOCXeMbl
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AaHHbIX 10 Ans cTMpaHns MUKPOCXEMbI

PucyHok 31 — BpemeHHas guarpamma umkna sanvcu/ctupanmng 2.
YnpasneHue no nCE. Unoe=U

© AO «lMKK Muna+dp» 42



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

Bxopg 53
curHana X ' 02H X
0,1

agpeca

nnu

A6_(Un)

A6_(Uy) >

A9 HV tsu(ao-PR) \

€

OE_HV \
_ \ 0,1

t .
& TOEPR) Mposepka

< >

\ro,l
tw(PR-nWE)

v TN/ S

Bxopn/

OaHHbIX O1H

b

nOE

-S\

twhwe-PR)

€

PucyHok 32 — BpemeHHast anarpaMmma umkna 3awuTbl/CHATUS 3aLUUThbI

Bxon lMpuocTaHoBneHe Bxog B anroputm
B anroputMm NporpamMMuUpoBaHust
CTMpaHus y y

,I 7, r
nWE ||||||||||||CTMpaHMe |_| |||||||| MporpammupoBaHme

/ Z y/i

4 /4

D2

PucyHok 33 — BpemeHHas guarpamma nepekritoyeHns CtaTyCHbIX OuT.
Cuctema moxeT ucnons3oBatb NCE nnu nOE gna nepekntodeHuns D2 n D6.
D2 nepekntovaeTcs TOMbKO NPU YTEHUM MO apecy BHYTPU CTUPAEMOro cektopa
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150 mkc
> |
X >
MRST
|
STROBE i
I
I
I
|
Bxog !
TaKTOBOro curHana ‘
TCK ' )
tsurpi-ek) P m tA(TCK)‘
Bxoa/Bbixog r 5o ) 7
nocriegoBaTeNbHbIX X 0.9 ! X BblCcoKkuit [aHHble| BepHbI
[OaHHbIX 0,1 0,14 > nMneaaHc <<<<\ >>>> -
TDI

STROBE=1 - nocnegoBaTterbHbIN KaHan
MRST = 0 gnutenbHocTblo 150 MKC — napanfenbHbln KaHan

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

nCE \ QK 05

twhince

tsuince twhsck,

‘ twisck tHince |

MT N

| tsuznce |

thance

Sk \e/ T\

0,5 e o o 05

tsu(sck-si . th(sck-s))

I e e,

High-impedance
SO

05 0,5

+ e e KX XXCOCXOCOCOCOO0ON = XXX =+ =

PucyHok 35 — BpemeHHas gnarpamma 3anucu nocriegoBaTersibHoro kaHana SPI

nCE

sk /N /NS

tpLz(ncE-D), tPLZ(CE D)

twHznce
0,5 7Z JK 0,5

KO’S/_"‘J

St XX XXX

tezr(sck-b), trzi(sck-D)

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

SO ———— XXX

ol e

* KXXXXRXXXKIXRX XX KXXHXKINXHXHKIXH

== QO A 0C 0 X0

XK

PucyHok 36 — BpemeHHas guarpamma 4teHusa nocnegosaTensHoro kaHana SPI
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7 lMpepenbHo-AoNycTUMbIE U NpeaenbHble napaMeTpbl

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

Hopma napameTpa

o
88
T ok MpepenbHo- -
HaumeHoBaHue napameTpa, 22| ponyctumbin MpepensHbin
eAVHULIA N3MEepPeHust ] pexum PEXNUM
S S He He He He
o MeHee | Gonee | meHee | Gonee
HanpsikeHne nutaHus, 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 -
HanpsikeHne BbICOKOrO/HU3KOro YPOBHS,
npuKnagbiBaeMoe K BbIXO4y B COCTOSIHUM Uohz,
Y 0 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 - 40 - 6,0
Bpemsa HapacTaHus, cnaga BXOA4HbIX CUrHanoB., ot B 10 B B
HC ry U
EmkocTb Harpysku, nd CL - 50 - 100
KonuyecTtBo UMKNOB 3anncu/cTupaHmsa gaHHbix, 1
oL o 20000
npu T=85°C Npr - - -
npn T =125 °C 10 000
Bpems xpaHeHus nHcpopmaunn, net
—_ o 25
npu T =85°C tes - - -
npn T =125 °C 13
MapameTpbl NnocnegoBaTenbLHOro MHTepdenca
AnnTtenbHOCTb cUrHana BbICOKOro YPOBHS
twhsck 10 - - -
cuHxpocurHana SCK, He
AnnTenbHOCTb CcUrHana HU3KOro YPOBHS
twisck 10 - - -
cuHxpocurdana SCK, Hc
AnnTtenbHOCTb CUrHana BbICOKOro YPOBHS
paspelueHus 3anvcu NCE B pexxume SPI nocne twH1nce 1000 - - -
KOMaHA 3anucu, He
AnnTeneHOCTb CUrHana BbICOKOro YPOBHS
paspelleHus 3anmcn nCE B pexnme SPI nocne twHance 50 - - -
KOMaHA YTeHus1, HC
Bpems ycTaHOBNEHMS HU3KOrO YPOBHSA CUrHana i 10 3 B B
nCE oTHocuUTenbHO cuHxpocurHana SCK, He SUInCE
Bpemsa yaoepxaHusi HuU3koro ypoBHsi curHana nCE ¢ 5
OTHOCUTENbHO CcUHXpocurHana SCK, He HInCE
Bpems ycTaHOBNEHUSA BbICOKOrO YPOBHS curHana i 10 3 B B
nCE oTHocuUTenbHO cuHxpocurHana SCK, He SU2nCE
Bpems yoepxaHusi BbICOKOro YpOBHS cUrHana
tHance 5 - - -
NCE oTHocuTenbHo cuHxpocurHana SCK, He
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)
8 § s Hopma napameTpa
ToF MpenenbHo- n -
. efenbHbIN
HaumeHoBaHue napameTpa, 22| ponyctumbin P FL)KMM
eAVHULA U3MepeHUs ] pexum P
S S He He He He
° MeHee | Gonee | MeHee | 6onee
Bpemsi ycTaHOBNEHUSA BXOQHOro curHana
nocrnegoBaTterbHbIX AaHHbIX OTHOCUTENbHO tsupi-Tek) 5 - - -
cuHxpocurHana TCK, HC
Bpems yaepxaHusa curHana BXogHbIX
nocrnegoBaTerbHbIX AaHHbIX OTHOCUTENbHO tH(rck=TDI) 0 - - -
cuHxpocurHana TCK, HC
Bpems ycTtaHoBReHUs BxogHoro curHana Sl
nocnegoBaTenbHbIX JAaHHbIX OTHOCUTENBHO tsu(sck-s) 2 - - -
cunxpocurHana SCK, He
Bpems yaepxaHus curHana Sl BXogHbIX
nocnegoBaTenbHbIX JAaHHbIX OTHOCUTENBHO tH(sck-s)) 1 - - -
cuHxpocurHana SCK, He
Mepuog cnenoBaHNs UMMNYIbCOB TaKTOBLIX
curHanos Ha Bxoge TCK npu Tcwr) 0,14 0,24 - -
nporpamMmmMmMpoBaHnmn, MKC
lNepnoa cnepgoBaHMA UMMNYNbCOB TaKTOBbLIX
pvoa chen y Teery | 038 | 064 - -
curHanos Ha Bxoge TCK npu cTupaHumn, MKC
Pabouas yactoTta nocrnegoBaTenbHOro f B 50 B B
nHTepdenca, MMy
MapameTpbl NapannenbHoro uHTtepdenca
AOnutenbHocTb curdana nWE npwu yctaHoBke
tw(hwe-PR) 100 - - -
3alUNTbI CEKTOpA, MKC
OnuntensHocTb curHana NWE npu cHATUK
tw(Pr-nwE) 40 - - -
3aLlNTbl CEeKTopa, MC
[AnNnTenbHOCTL cUrHana HU3Koro YpoBHS
twnce L) 30 - - -
paspelieHnsa 3anncm nCE, HC
[nnTenbHOCTb cuUrHana HM3Koro YpoBHS
twnwe L) 30 - - -
paspeweHna sanmcu NWE, HC
Bpems yoepxaHusa curHana BbICOKOrO YpOBHS
NOE OTHOCUTENBHO OKOHYaHUA cuUrHana 3anmcn | tiinwe-nok) 13 - - -
NWE, HC
Bpems ycTaHOBMEHUs curHana agpeca s 0
OTHOCMTENbHO Havyana curHana NWE, He UA-WEL)
Bpems yaoepxaHusa curHana agpeca ¢ 45 _ _ _
OTHOCUTENbHO curHana NWE, He HWE-A)
Bpemsi ycTaHOBNEHUSA BXOAHbIX CUTHANoB
JaHHbIX OTHOCUTESIbHO OKOHYaHWUSI CUrHana tsu-nwe) 30 - — —
NWE, HC
Bpems yaepxaHusa curHana BXoOHbIX AaHHbIX
th(nwE-D) 15 - - -
OTHOCUTENbHO OKOHYaHusa curHana nWE, Hc
Bpems ycTtaHOBReHUsA curHana BbICOKOro YPOBHS | tsunoe H- 0
NWE oTHocuTernbHO cHATUA curHana nOE, He nWE)
Bpems yctaHoBneHus curHana nCE
tsumncE—nwE) 0 - - -
OTHOCUTErNbHO Havana curHana nWE, He
Bpems yaepxaHusa curHana agpeca
tH(ncE-A) 45 - - -
oTHocuTtenbHo curHana nCE, He
Bpems ycTtaHOBMNeHUsA curHana agpeca i 0
OTHOCUTEeNbHO Havana curHana nCE, He SuA-nCEL)
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o
2 $s Hopma napameTpa
ToF MpenenbHo- -
HaumeHoBaHue napameTpa, 22| ponyctumbin MpepenbHbIn
eAVHULA U3MepeHUs ] pexum PeXUM
S S He He He He
o MeHee | Gonee | MeHee | bonee
Bpemsi ycTaHOBNEHUS curHana BXOAHbIX JaHHbIX
tsup-nce) 30 - - -
OTHOCUTENBLHO OKOHYaHus curHana nCE, He
Bpems yaepxaHusa curHana BXoOHbIX AaHHbIX
OTHOCUTENbHO OKOHYaHuA curHana nCE npu tH(D-ncE) 15 - - -
3anucu, He
Bpems yaoepxaHusa curdana nCE oTHoCUTENbHO
tH(wE-nCE) 0 - - -
curHana nWE, Hc
Bpems yctaHoBneHus curdana nCE
tsuuce-ncE) 4 - - -
OTHOCUTENBLHO HanNpskeHns NuTaHna Ucc, MC
Bpems yctaHoBneHus curdana nCE t 0
OTHOCUTENBLHO OKOHYaHUa curHana nOE, HC SUnOE-nCE)
Bpewms ycTtaHoBneHus curHana nWE tsuwe-nce) 0
OTHOCUTENbHO Havana curHana nCE, nOE, Hc tsupwE-noE)
Bpewms yaepxaHusa curHana nCE oTHocuTeneHO
tH(nCE-nWE) 0 - - -
curHana nWE,Hc
Bpems Bxoga no OE_HV B pexuMm 3amThl, MKC | tsumoe-pRr) 4 - - -
Bpems Bxoga no A9_HV B pexum 3amnThbl, MKC tsuag-Pr) 4 - - -
Bpewmsi upkna cuntbiBaHWS MHCpopmaLmK, HC tevr 70 - - -
Bpewms upkna 3anmcu nHpopmaumm, He toyw 70 - - -
[ONnTenbHOCTb CUrHana BbICOKOro YPOBHS
tw(nce H) 35 - - -
paspelueHus 3anmcn nCE, HC
AnNuTenbHOCTb CUrHarna BbICOKOro YPOBHS
tw(nwe H) 35 - - -
paspelueHuns sanmcn nWE, HC

M pnmMmedyaHune— He AonyckaeTcAa ogHoBpeMeHHOe BO3OencTeme AOBYyX " bonee npeaenbHbIX

PEXMMOB
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8 JnekTpuuyeckue napameTpbl MUKPOCXEMbI

Ta6bnuua 14 — dneKkTpuyeckme napamMeTpbl MUKPOCXEM NPU NPUEMKE N NOCTaBKe

3ig Hopua S0
HaunmeHoBaHue napameTpa, Ioh napameTpa 5.
eavHMUa U3MepeHus, gz = =
PeXum usmepeHus 20 & He MeHee He Gonee -
nnwo c o ©
o -
BbixogHoe HanpsiKeHue BbICOKOro ypoBHs, B UoH 2,4 —
BbIxogHoe HanpsikeHne HNU3KOro ypoBHS, B UoL - 0,4
Tok noTpebneHns B pexxmme XxpaHeHus, MA,
npun Unce = Unoe = Umrst = Uce, 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 COCTOSHNN
«BblkntoyeHo», MKA lozL -1 1
nNpn Unce = Un
TOK yTeUKM BbICOKOIO YPOBHSA Ha BXo4aX, MKA L -1
TOK yTEYKM HU3KOro YPOBHS Ha BXxogdax, MKA hee -1
BxogHOM TOK BbICOKOrO YPOBHS HAa LIM(PPOBbLIX
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 BbiIXxoAa U3 COCTOSHUS ¢
BbICOKOIO/HU3KOTO YPOBHSI B COCTOSIHUE PHZ(nCE-D) - 16Y 25,
tPLZ(ncE-D) 125,

«BblkntoveHo» no curHany nCE, Hc,
npu C. =50 n® - 60
Bpemsi 3agepkkn pacnpocTpaHeHUs OaHHbIX
npu nepexoae Bbixoda N3 COCTOSHMSA

BbICOKOr0/HU3KOro YPOBHSA B COCTOSIHUE EPHZ(“OE'D) - 16Y

«BblkntoueHo» no curHany nOE, He, PLZ(NOED)

npu C. =50 n®

Bpems 3agepxkn pacnpocTpaHeHNs AaHHbIX

npv nepexoe BbixoAa U3 COCTOSHUS tpzH(sCK-D) _ 10Y

«BbIknto4eHo» B COCTOSAHME BbICOKOTO/HU3KOTO |  tpzi(sck-p)

ypoBHg no curHany SCK, Hc

Bpems 3agepkkn pacnpocTpaHeHns AaHHbIX

npv nepexofe BbiIXxoAa U3 COCTOSAHMS tpHzZ(sCK-D) B 10V

BbICOKOrO /HU3KOro YPOBHSI B COCTOSIHME tpLz(sck-D)

«BblkntovyeHo» no curHany SCK, HC

Bpems coxpaHeHus BbIXOAHbIX AaHHbIX i

OTHOCHTENBHO curHanos, NOE, nCE npu VInOE-D) - oV
tv(nce -D)

YTEHWU, HC

Bpemsi BbIGopkn no curHany TCK, He tacrck) - 35

Bpems ctnpaHus cektopa, Mc tw(er_s) 110 220

Bpemsi nporpammuposaHusa 6ainTa, MKc tevp BYT - 200
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() (1]
$38 Hopua S0
HaumeHoBaHue napameTpa, Ioh napameTpa 5.
eavHMUa U3MepeHus, gz = =
X M O CE 0
PEXNUM n3Mepenns >0 ® He MeHee He Gonee = o
nnwo c o ©
o -
[OnHammyeckun Tok NnoTpedbnenus, MA,
_ locc - 50
npu lo = 0 MA
Bpemsi Bbibopkn agpeca, He tan) - 55 -
Bpemsi BbiGopkn no curHany nOE, He tamoE) - 55 125'
Bpems Bbibopku no curHany nCE, HC tamce) - 65 - 60
Bpems ctnpaHust MUKpocxembl, ¢ tw(er) 1,5 3
Bpems nporpammMmmnpoBaHus MMKPOCXEMbI, C tcyer 210 420

D 3HayeHune napameTpa obGecneumBaeTcs KOHCTPYKLMEN MUKPOCXEMbI.

M pnMme4vyaHune — Pexnmbi N3MepeHna napameTpos npuBeneHbl B TEXHUYECKNX YCITOBUAX

AEHB.431210.157TY

MVIKpOCXGMbI OOMMKHbI BbITb yCTOVIHMBbI K BO3OENCTBUIO CTaTUYECKOro ANeKTpn4ecTBa

c noteHumanom He meHee 2 000 B.
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9 CnpaBoO4Hble AaHHble

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

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

MakcnmanbHoe 3Ha4YeHne BXogHon emkocTn mukpocexem npu f=1 Mly Ci < 12,5 nd.
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10 TuvnoBble 3aBUCUMOCTMU

Icss, MA

0,354

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 HanpspkeHnsa nutanma npu T = 25 °C

lcss, MA
1,3
1,2 N
11 AN
1 AN
0,9 \

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
HanpspkeHus Bblcokoro ypoBHA npy Ucc= 3,6 B, Un=0B, f=0 Mly, 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

© AO «lMKK Muna+dp» 55



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

11 FabGapuUTHbIA YepTeX MUKPOCXEMbI

403
0,215

[:J 22,5 max

(D142

i ‘ -
i
|
Kntoy [
I
|

|
[ P -
T A
. 2 OOAATT0 e
25 T R
°|g AL e e e ] 3505
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p I e |
o [© 43 L L A I 30
o Y ey e e i - —
g i
@ [ Tt e i | —— 1
0
o [ e e e ! — 1
) | o
< 3 | — 1
" 1 [ — I
48 -——— - J 777777777 R ====—==3%
11— 1 | 1 =]
- | —3 x
‘ —
Knioy A=——=—r7" i [ —+ -
el i —
N e | —
[ et e f FEEE-—-—1}
: ‘ T o
- f IENENENNOEIEN hl
wmra +
gE NN
H|E ! el fef fefefef
3ls DI CEE I (L
= I I
LAURHRHRHRH IR RHEHE HY Bl
11 X [1,0]= [11,0
0,7 max D 15,5 max
N0 KOHTYpY A 5

1. A — anvHa BbIBOAA, B Npeaenax KoTopow Npon3BOAUTCA KOHTPOMb CMEeLLeHns
nnockocTemn CUMMETPUN BbIBOLOB OT HOMUHASTbHOIO PacnonoXeHns.

2. b — WwWMpMHa 30HbI, KOTOPas BKIOYAET AENCTBUTENbHYIO LUMPUHY MUKPOCXEMbI U
HEKOHTpONMpyemyio 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
(anioMnHun).

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

3 M - mapkuposka kpuctanna MLDR106, nokaszaHa yCrnoBHO.

4  Howmepa KI1 kpuctanna, Kpome nepson, NpucsoeHbl ycroBHo. PacnonoxeHue KI1
COOTBETCTBYET TOMOMOrMYECKOMY HYepTeXY.

PucyHok 48 — Kpuctann (6eckopnycHoOe 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 UHdopmaumnsa gna 3akasa

TemnepaTypHbIN

O603HayYeHue MapkupoBka Tun Kopnyca ManazoH
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  KPUCTanNmnoB, MoOfyyYaemblX  pasgeneHveM  nnactuHbl.  Mukpocxembl
noctaensTca B Tape (kencax) 6e3 notepu opueHTaumm. MapkMpoBka MUKPOCXEMbI —
1636PP4H4 n K1636PP4H4 — HaHOCcuKTCA 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 Tabnuusl 13, 14 44 — 48
VMcnpaBneHa pa3amepHOCTb 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 noapasgene KomaHgHas
nocnenoBaTesibHOCTb CTUPaHUSA CekTopa. 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 npMMeHeHuo n 6
aKkcnnyaTtauuu.
BHeceHbl ucnpaeneHnst Ha pucyHkax 17, 18; 30, 31
20 - 27; 32 - 36, 39, 40
30, 31, 34-36. 42,44
Tabnuubl 13, 14 npuBeneHsl B cootTBeTcTBUE C TY |45 -49
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