—— — Cneuyudpukayus

MN3Y c anekTpuyeckum nepenporpammmpoBaHuem Flash-tuna
1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

OcHOBHbIe XapakKTepUCTUKN MUKpPOCXeMbl.

—  WHdopmaumoHHasa emkoctb 4M (512K x 8) 6uT;

— Hanwnuue aByx nocnegoBaTesibHbIX U NapannesibHoro
NHTEPKENCOB;

— CosBmecTnmMocCTb no Bxogam ¢ 5 B («5 B
TONEPaHTHOCTbY);

— [lBa cektopa no 2 MéuT;

1636PP3Y — 256 ctpaHuy no 16 Kour;

== FFHH —  BO3MOXHOCTb CTUPaHUs CTpaHuL, KOMBUHaLUK
CEKTOPOB W BCEN NaMATY;

—  @OYHKUMA 3alnTbl CEKTopa OT CTUPaHUS U 3anucu:
annapaTtHas npoBepKa CeKkTopa Ans npeaoTBpaLleHns
CTUPaAHNA 1 3anncy;

— YMeHbLUeHne BpeMeHu nNporpaMmmMmpoBaHus npu
NOBTOPSIOLLMXCSH NPOrpaMMHbIX KOMaHOHbIX
nocnenoBaTenbHOCTAX (pexum bypass);

T — rog BbINycka — AnnapaTHbI anropuTM aBTOMaTMYECKOro CTUPaHNA 1
Bepumkaummn Bcen namstT Unn Kenaemoro
KONu4yecTBa CEKTOpPOB;

— AnnapaTHbI anropnuTM aBTOMaTU4ECKON Bepndukaumm
1 3anvcy AaHHbIX NO yKa3aHHOMY agpecy;

— [lporpaMmHbIN METOA OETEKTUPOBAHNSA OKOHYAHUS
LMKITOB CTUPAHUS U 3anucy;

— BcTtpoeHHas cxema hopmMmpoBaHUs BbICOKOBOSTIbTHOIO
HaNpsXXeHNsa NporpaMMmnMpoBaHNA N CTUPaHUS;

— BcTtpoeHHas cxema cbpoca npu BKNIOYEHUM NUTAHUS;

— Bpewms coxpaHeHunsa gaHHbIX 13 net npwm
Temnepatype 125 °C;

— 10 000 ymknos 3anucu/cTupaHna aaHHbIX Npu
Temnepartype 125 °C;

Hanps»keHne nutanma ot 3,0 go 3,6 B;

— Tok notpebneHus B pexnme xpaHeHusi He 6ornee 1 MA;

— OuHamunyecknii Tok notpebneHus He Gonee 40 MA;

— Bpemsa Bbibopku He 6onee 60 Hc;

— Pabounii ananasoH Temnepartyp:

HH — Hepens Bbinycka

Twvn kopnyca:

— 42-BbIBOOHOMN
MeTannokepamMmnyeckun Kopnyc
H14.42-1B;

— mukpocxeMbl 1636PP3H4 n
K1636PP3H4 nocTtasnsTca B
©eCcKopnyCHOM MUCMOSTHEHUMN.

O6o3Hau4eHune Owana3oH
1636PP3Y MUHyc 60 — 125 °C
K1636PP3Y MuHyc 60 — 125 °C

K1636PP3YK 0-70°C

O6uwee onucaHune n o651acCTb NPUMEHEHUA MUKPOCXEMBbI

Mukpocxembl uHTerpanbHole 1636PP3Y (ganee — MWKPOCXeMbl) NpencTaBnsatoT
cobon 3HeproHesaBMCHMMblE 3anoMuHalowme ycTponctsa tuna «Flash» ¢ konuuectBoMm
LUUKIIOB nepe3annucn [0 HECKONbKUX [LEeCATKOB ThiCAY ANA XpaHeHUs U onepaTuBHOWM
mMoaMduKauunm MacCMBOB  [OaHHbIX, MPOrpaMMHOro obecneyeHns W perynupyroLmnx
BO34eNCTBMM annapaTtypbl creumnanbHOro Ha3HayeHus:.
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

1 CTpyKTypHasa 6510K-cxema MUKPOCXeMbI

A0 - A18 :I »| Vnpasnsoumii | 06xema ¢ Ucc
perucTp agpeca copoca
nCE > N AaHHbIX <t
e -
¢ 188 PerynsaTop
\ \ -
OE_HV > HanpsxeHus — Bg
A9_HV p| WHTepdeic D2
nOE —
P ynpaeneHus [ Eydep D3
Uec Moy nsMu | ceonal |« D4
- Feqepatop | 10MMy [  namam »  BLioaa | D5
GND o D6
v v *V — "
DI <> Mocnepo- Mogaynb leHepatop Mopaynb
TCK — ™ gatenbHbiit namstn 1 [ BbicokoBombTHoro [ namsitn 2
STROBE—®| kaHan 1 2 Mut HanpspkeHus! 2 Méut
MRST —p»| ¢ ¢
SEL_SPI—» Mocneno- Jlorvka ynpaeneHnus
SO <—gatenbHbiit reHepaTopoOM BbICOKOBOSIbTHOMO
SCK P \auan 2 HanPsKeHUs
SI

PucyHok 1 — CTpykTypHas 6nok-cxemMa MUKpPOCXeMbl
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

2 YcnoBHo-rpaduyeckoe ob6o3Ha4yeHne

A0
Al
A2
A3
A4
A5
A6
A7
A8
A9
A10
All
Al2
A13
Al4
A15
Al6
Al7
Al18
nCE
nWE
OE_HV
A9_HV

nOE

STROBE

MRST
TCK

S

SEL_SPI
SCcK

RPROM

>
14
DO
18
D1
19
D2
22
D3
23
D4
24
D5
25
D6
28
D7
5
«—1D!
20
V so
42
Uee [X
21
GND P&——

PucyHok 2 — YcnoBHo-rpachuyeckoe o603Hau4eHune
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

3 OnwucaHue BbIBOOOB

Tabnuua 1 — OnncaHue BbIBOAOB

N2 KOHTaKTHbIX
Ne BbIBoAa O6o03Ha4yeHne

KobAvea nnowaaok BLIBONA Ha3HauyeHue BbIBOAOA
pny KpucTtanna A
1 1 A18 Bxog curHana agpeca
2 2 A16 Bxog curHana agpeca
3 3 A15 Bxog curHana agpeca
4 4 A12 Bxog curHana agpeca
5 5 TDI Bxoa/Bbixo nocneaoBaTenbHbIX JaHHbIX
6 6 A7 Bxog curHana agpeca
7 7 A6 Bxog curHana agpeca
8 8 A5 Bxog curHana agpeca
9 9 A4 Bxog curHana agpeca
10 10 A3 Bxog curHana agpeca
11 14 A2 Bxog curHana agpeca
12 15 Al Bxog curHana agpeca
13 16 A0 Bxog curHana agpeca
14 17 DO Bxoa/Bbixoa curHana gaHHbIX
15 18 OE_HV Bxoa pexuma yCTaHOBKWU/CHATUS 3alWMThbl OT

3anncn n CtTupaHuda
Bxog pexuma yCTaHOBKI/I/CHFITI/IFI 3alinThbl OT

16 19 A9 HV
— 3an1Mcn 1 CTMpaHus

17 20 SEL_SPI Bbibop nHTepdernca SPI (akTUBHbIA BbICOKUI
YPOBEHb)

18 21 D1 Bxoa/Bbixoa, curHana gaHHbIX

19 22 D2 Bxoa/Bbixoa curHana gaHHbIX

20 23 SO BbixogHble gaHHble uHTepdenca SPI

21 24 GND Obwmn

22 25 D3 Bxoa/Bbixoa, curHana gaHHbIX

23 26 D4 Bxoa/Bbixoq curHana gaHHbIX

24 27 D5 Bxoa/Bbixoq curHana gaHHbIX

25 28 D6 Bxopa/BbIxoq curHana gaHHbIX

26 29 SCK CuHxpocurHan uHtepdgenca SPI

27 30 Sl BxogHble aaHHble nHTepdhenca SPI

28 31 D7 Bxoa/Bbixoq curHana gaHHbIX

29 32 nCE Bxon curHana paspeLueHns BbIOOpPKU
(aKTMBHbIN HU3KWUI YPOBEHb)

30 33 A10 Bxog curHana agpeca

31 34 NOE Bxon curHana paspeLueHns YTeHns
(aKTMBHbIN HN3KMIA YPOBEHD)

32 35 TCK Bxoa cuHxpocurHana

33 36 A1 Bxoa curHana agpeca

34 41 A9 Bxog curHana agpeca

35 42 A8 Bxog curHana agpeca

36 43 A13 Bxoa curHana agpeca

37 44 Al4 Bxoa curHana agpeca
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

N2 KOHTaKTHbIX

Ne BbIBoAa O6o3Ha4vyeHne
nrfowanok HasHa4yeHue BbIBOAa
Kopnyca BbiBOAa
Kpuctanna
38 45 STROBE Bxoa curHana nHMumMmMpoBaHusi obMeHa
39 46 MRST Bxog curHana cbpoca (akTuBHbIN ypoBeHb “07)
40 47 A17 Bxog curHana agpeca

Bxopna curHana paspelueHus 3anucu (akTUBHbIN
41 48 NWE Ac pa3p (
HU3KNIN YPOBEHB)

42 49 Ucc BbiBoa nutaHuna 3,3 B
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

4 OnucaHue PyHKLUNOHUPOBAHUS MUKPOCXEMbI

4.1 TMoppepxuBaemblie onepaLunn Ha LWUMHE NaMATH

B pasgene onucbiBaloTca HeobxoguMmble YCNOBUS U onepauun, noaaepXvBaeMble
MUKPOCXEMOW, KOTOpble MWHULUMUPYIOTCA Yepe3 BHYTPEHHUA  KOMaHLHbIA  PerucTp.
KoMaHOHbIN pernctp He 3aHMMaeT agpecHoe NMPOCTPaHCTBO namAtn. KomaHaHbIA perncTp
COCTOUT W3 TPUITEPOB, KOTOPblEe XPaHAT WMHAOPMAaLMIO, NOCTYNawLy C LUWH agpeca U
AaHHbIX, HEOBXOoAMMYIO ONA BbINONHEHUS KoMmaHg. CopepXvMmoe permctpa MCnonb3yeTcs
BHYTPEHHUM UHTepdencomMm ynpasneHunsa. NHTepdenc ynpasneHus gopmupyeT onepauuu
ans yctponctea. Hmwke (Tabnuua 2) nokasaHbl onepauuy Ha LMHE namsitv, Tpebyewmble
BXOAHbIE U BbIXOAHbIE YPOBHWN CUTHAMNOB.

Ta6bnuua 2 — Tabnuua NCTUHHOCTU MUKPOCXeMbl. Onepauum Ha LWMHe NaMATU

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

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

4.2 TpeboBaHus, npeabABnsAeMblie NPU YTeHUU AaHHbIX

[na 4TeHns paHHbIX C BbIXogoB, Ha BbiBoAbl NCE n nOE Heobxoammo nogatb
nornyeckun yposeHb Hynd. Beisog nCE perynmpyeT MOLLHOCTb U BbIOMpPaeT MUKPOCXEMY.
BoiBog nOE ocyuiecTBnseT ynpasneHMe BBOAOM-BbIBOAOM MaccuBa AaHHbIX. BeiBog nWE
OOMMKEH OCTaBaTbCsl B COCTOSAHUM eOMHULbI.

BHyTpeHHUIN nHTepdenc ynpaBneHus nepexoguT B COCTOAHWE YTEHUS AaHHbIX Npwu
BKIMIOYEHUN NUTaAHUA UM annapatHom cbpoce. Takum oOpasom, rapaHTMpyeTcsl, 4TO
CfyyaHoe WN3MEHEeHMEe COOEePXUMOro Moayna namaTu He NPOM3ONOET NpU NepexonHbIX
npoueccax NUTaHus. HMKakmx KoMaHg B 3TOM PEXUME HE HYXKHO, YTODObI NONyYnTb AaHHbIE.
Linkn yTeHna aHanormyeH ctaHg4apTHOMY MUKPOMPOLECCOPHOMY LIMKNY, BO BPEMSI KOTOPOro
agpec BbICTaBnseTcd Ha BXOoAbl agpeca, a [AaHHble BblAalTCs Ha BbIXOAbl AAHHbIX.
Mwukpocxema ocTaeTcsa AOCTYNHOM AN YTEHUNA, NoKa CoaepXMMOe KOMaHOHOro permctpa He
N3MEHUTCS.
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

[Ona pononHuTenbHOM wWHQoOpMauun cMm. nogpasgen 4.10 «YTteHune maccuBa
OaHHbBIX».

4.3 KomaHAbl 3anucu n KoMmaHaHble nocnenoBaTesibHOCTU

Ona 3anMcu  KOMaHL WAM  KOMaHOHbIX — NOCredoBaTenbHOCTEN,  BKMOYas
nporpamMmMupoBaHne AaHHbIX B MOAYMb NaMATU MUKPOCXEMbl (MOAYSb NaMATU) U CTUpaHue
CEKTOPOB MaMATU, UCMONb3yeTCA MNepexo YPOBHA CuUrHamna u3 JIOrM4ecKkoro «Hyns» B
«eguHuuy» Ha BbiBogax NnCE wnm nWE, B 3aBUCMMOCTM OT TOrO, Kakon U3 HUX NPOU30ONOET
paHblie. BoiBog nOE gormkeH octaBaTbCA B COCTOSAHUM NOMMYECKON eANHULbI.

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

C nomoLLpbto onepaumm CTUpaHus MOXXHO CTepeTb CTpaHuLy, OOUH CEKTOP, HECKOMbKO
CEKTOPOB MnM BCHO NamATb. Hwke npencraBneHo agpecHoe MPOCTPaHCTBO Af1S Kaxdoro
cektopa (Tabnuua 3). Agpec cektopa COCTOUT U3 agpecHbIX 6UT, nNo3BonAwWmMX BblbpaTb
oanH un3 cektopoB. B nopgpasgene 4.9 «Onucanne komaHa» nogpobHO onucbiBaeTcs
CTMpaHMe CekTopa u BCen NnamsaTu.

Nocne 3anucu cuctemMom KOMaHOHOM  nocrnepoBaTenbHocTU  «Autoselect»,
(aBTOMaTU4eCcKU BbIOOP) MUKpocxeMa BXOAUT B pexnm «Autoselect». Cuctema moxet
npountatb «Autoselect»-koabl U3 BHYTpeHHEro peructpa Ha Bbixogax DO-D7. [Ona atoro
NPUMEHSAOTCA CTaHO4APTHbIE LMKIbl YTEHUS.

Tabnuua 3 — AgpecHoe NpoCTPaHCTBO CEKTOPOB

Owvana3oH agpecoB
CekTop Al8 (B wecTHaguaTepu4HOM cucTeme
cyucneHus)
SAO 0 00000h-3FFFFh
SAl 1 40000h-7FFFFh

4.4 PeXnM NOHNXEHHOro 3neKTponoTpebneHus

Ecnn He ocywecTBnsalTCca onepauumM YTEHUS UM 3anucu B MUKPOCXEMY, TO
MUKPOCXEMA MOXET HaxoOUTbCA B pexuMMe XpaHeHusi. B aTom pexunme Tok noTpebrneHus
3HaUYUTENbHO CHWXKAETCH, BbIXOAbl MNEepeBOAATCS B BbICOKOMMMEAAHCHOE COCTOSIHME,
He3aBMCUMO OT cocTosHua Bxoda NOE. [Ins Bxoga B pexuMm XpaHeHust Ha BbiBog NCE
HeobxoaumMo nogatb HanpsbkeHne Ucc + 0,3 B (3T0 Bonee orpaHuMYeHHbIn guManasoH, Yem
Un). Ecnn Upce = Uy, HO 3a npegenamu Ucc = 0,3 B, To MuKpocxema Takke BOWAET B
PEXUM XpaHeHUs, HO TOK NoTpebneHusa 6yaeT 6onblue. [Ina nepexona U3 pexmma XpaHeHus
B peXuM 4TeHus TpebyeTtca ctaHaapTHoe Bpemsi goctyna (He 6onee 60 He).

Bo Bpemsa onepauun ctupaHus unm nNporpaMMuUpOBaHUS MUKPOCXeMa Haxo4UTCs B
pexmMme akTMBHOMO NoTpebneHns, noka He 3aKOHYMUTCS onepawms.

45 Pexum «Autoselect»

TekyWwuii pexxmum npeaocTaBnsaeT UAeHTUdMKaTOPbl NPON3BOAMTENA U MUKPOCXEMbI, a
Takke obecneuvMBaeT  BepuduKauMio  3aWULEHHOCTU  CEKTOPOB C  MOMOLLbIO
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NOEHTUUKALUNOHHBIX KOAOB BblgaBaeMblx No wnHe DO-D7. OTOT pexum nepBOHavaribHO
npegHasHayanca ans nporpammMmHoro obopyaoBaHusi, 4Tobbl aBTOMaTUYECKM BblIOpaTb
COOTBETCTBYWOLUMA  anroputMm nporpaMMmpoBaHua  Ons  Mukpocxembl. OpfHako, 3Tu
noeHTndmrkaTopbl MOryT ObITb TaKKe MOMyYeHbl Yepe3 KOMaHAHbIA PErncTp.

Korga wmcnonb3yetca nporpamMmmHoe obopyaoBaHue, pexunm «Autoselect» Tpebyet
Hanuuusa HanpskeHus Uy Ha Bxoge A9 HV. AgpecHble Bxoabl A6, A1, A0 AomkHbl ObiTb
yCTaHOBMEHbl B COOTBETCTBUM C Tabnuuen Hwxe (Tabnuua 4), korga npoucxoamt
BepudmrKaums 3aWuLLEHHOCTN CeKTOpOoB. AJpec CeKTopa [O/MKeH BbICTaBMATLCA Ha
cTapmx 6utax agpeca B COOTBETCTBMM C Tabnuuen agpecHOro npoCTpaHCTBa CEKTOPOB
(Tabnuua 3). Tabnuua 4 nokasbiBaeT COCTOSIHAE OCTalbHbIX agpecHbIX BUT, KOTopble He
nmeroT 3HadveHus. Korga Bce Heobxoaummble OuTbl  BbICTaBneHbl, Kak Tpebyetcs,
nporpaMmmHoe obopyLoBaHME MOXET CcUUTaTb MOEHTUGMKALMOHHBINA KOA ¢ Bbixogos DO-D7.

MoxHO nocnatb koMaHay «autoselect» yepes KOMaHOHbIN PErncTp, Kak nokasaHo B
Tabnuua 5 nogpasgena 4.7 «OnpefeneHne KOMaH4 Ha LWIMHE namaTuy. 3TOT MeToq He
TpebyeT HanpskeHna Uy Ha Bxoge A9 HV. B pasgene «OnucaHve komaHg» nogpobHo
paccmaTpuBaeTcs 3TOT MeToa.

Tabnuua 4 — «Auto Select»-koabl

A18 | A15 A5
OnucaHwue nCE \nOE|nWE| no | no |OE HV| A9 HV |A6| no | A1 | AO | D7 no DO
Al6 | A7 A2
ID
MponssoanTens L L H X X L H L| X L L 01h
ID Mukpocxemsbl L L H X X L H L| X L H 4Fh
01h
Bepudumkauyms 3aLUMLLEH
3aLlMLEHHOCTH L L H SA | X L H L| X H L 00h
cekTopa He
3alMLWEH

4.6 3awuTa 1 CHATME 3alinTbl C CeKTopa

AnnapartHas 3awuTa cektopa OnokupyeTt onepauuy NporpaMMmMpoOBaHKS U CTUPaHUS
ans noboro cektopa. AnnapaTtHOe CHATWE 3aluTbl CEeKTopa paspeluaeT onepaumum
NPOrpamMMMpPOBaHUA U CTUPaHUS AN paHee 3alUMLEHHOro cekTopa.

MeToa 3awmTbl U CHATUS 3alMTbl C CEKTopa MnpeAHasHayeH Tonbko Ans
nporpaMmmHoro obopyaoBaHus Tpebytowero HanpsbkeHne Uiy Ha BeiBogax A9 HV n OE_HV.

Mukpocxema nocCTaBnsieTCss C  He3awuWEHHbIMM  cekTopamu. [lo  xenaHuio
nonb3oBaTeNs AaHHble B MUKPOCXEMY MOTyT ObiTb 3anporpaMMmpoBaHbl U YCTAHOBIEHbI B
3alMLLEHHOE COCTOSIHUE.
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4.7 OnpepeneHve KOMaHA Ha LUMHE NaMATH

Ta6bnuua 5 — [locTynHble KOMaHAHbIe NOcneAoBaTeNIbHOCTH

_ Unknbl Ha WKHe
KomaHgHbIe é Yetép-
nocnepgoBatenb- | ¥ | lNepBbin Btopon TpeTtun M MNaTbIn LecTon
HOCTU é’ Thin
Addr| Data|Addr| Data|Addr| Data|Addr| Data|Addr| Data| Addr| Data
Read 1| RA| RD
Reset 1| XXX| FO
ID 4 555 | AA | 2AA| 55 | 555 | 90 | X00| 01
[Npounssogntens
S [ID Mukpocxembl | 4 | 555 | AA | 2AA| 55 | 555 | 90 | X01 | 4Fh
o |Bepudrkaums (SA)| 00
O [3awmwéHHocTn | 4 | 555 | AA | 2AA| 55 | 555 | 90 | X02| 01
I |cektopa
Program 4| 555| AA|2AA| 55 | 555 | A0 | PA | PD
Unlock Bypass 3555 ]| 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 — 3Ha4deHnune U nnm Up;

RA — agpec 4untaemomn s4enkn namaTu;

RD — paHHble ynTaemble no agpecy RA BO Bpems onepauum YTeHus,

PA —agpec nporpaMMmpyemMon SiYenknm namaTun (agpec 3allenkmBaeTcs no
nonoxutensHoMmy poHTy NWE unn nCE, B 3aBUCMMOCTU OT TOrO Kakow
CNyYnTbCS paHbLUe);

PD — gaHHble, nporpamMmupyemble B  A4enky namsatm  PA  (gaHHble
3auenkmBaroTca No  nosioxutenbHoMy GpoHTy nNWE wnmn nCE, B
3aBMCUMOCTU OT TOrO KaKOW CNyYnTbCS paHbLUE);

SA —agpec cektopa, KoTopbln Bepuduumpyetca (B pexume Autoselect) unu
ctnpaetcs. C nomoLubto agpecHoro outa A18 BolbupaeTcs cekTop.

PgA —agpec cTpaHuupbl, koTopast ctupaetcsa. C nomowbi agpecHbix out
A18-A11 BblbMpaeTca cTpaHuua.

2 OnuncaHue onepaunin Ha WNHE NaMsaTy NpuBeaeHo B Tabnvua 2.
3 Bce 3HauyeHnsa npuBeaeHsbl B LLECTHAALATEPUYHOM BUaE.
4 Bce KomaHOHble UMKMAbI NpeacTaBnalT cobonm onepaumm  3anucu, 3a

NCKNIOYEeHMEM onepaumn YTeHMss MaccmBa JaHHbIX UK AaHHbIX « Autoselecty.

5 AppecHble 6uTbl A18-Al2 He MMEKT 3Ha4YeHUsa Ans KomaHaHbIX U «unlock»-

LMKIOB.

6 Bo Bpems onepauumn 4teHns KomaHaHble n «unlock» Uuknbl He TpebytoTcs.
7 KomaHnpga «reset» Tpebyetcsa gnga Bo3BpaTa B PEXMM YTEHUA MaccuBa AaHHbIX,

€CInn MUKpOCXema B pexnme «Autoselecty unum ctaTycHbin 6uT D5 ycTaHOBMEH B

NOrNYECKY0 «eauHULYy» (MOKa MUKpPOCXeMa BbIOAET AaHHble cTaTyca).

8 UeTBEPTLIM UMK KOMaHOHOW nocnegoBaTenbHOCTU «Autoselecty — umkn

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

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

11 Tpebyetca komanga «unlock bypass reset» ana Bo3BpaTa B PEXUMM YTEHUSA
MaccuBa AaHHbIX, ECNU MUKPOCXeMa Haxoaunock B pexmume «Unlock Bypass».

4.8 AnnapaTHas 3awuTa gaHHbIX

KomaHgHble nocregoBaTteribHOCTU NPOrpaMMuUpOBaHUS UMM CTUPAHUA BKIHOYalOT B
cebs umknbl pa3brokMpoBKM AN 3aWnUTbl AaHHbLIX OT owmnboyHon 3anucu. B gononHeHun K
3TOMY HWXeOonucaHHble MeToAbl annapaTHOW 3aluTbl NpeaoTBpaLLaoT CnyyarHyo 3anuch
NN CTUpaHue, KOTopble MOryT ObiTb MPUYUHOWN MEPEXOOHbIX NPOLECCOB Mpu nogaye u
CHATUWN NUTaHUSA, a TaKkKe LYMOB B Lensax nuTaHns.

B Mukpocxemy BkroveHa cxema cbpoca npu BKMIOYEHUN NUTaHUs (power—on reset),
kKoTopas obecneunBaeT BNOKMPOBaHNE BHYTPEHHMX CXEM MPOrpaMMUPOBaAHUS U CTUPaHKS, a
TakKe KOMaHAHOro pernctpa Ha Bpemsa 4 Mc nocne nogayun HanpspkeHus nutaHna Ucc.

Ha Bxogpax nCE, nOE, nWE ycraHOBMneHbl @UNbTPbl WUMMYIbCHbIX MNOMEX
ONMTENbHOCTLIO He Bonee 5 HC Ans nNpeaoTBpaLLEeHNs CrydYanHbIX LMKIOB 3anncu.

Ecm Upwe=Unce= UL ® Upoe= Uy Npn BKNKOYEHUN MUTAHUSA, MUKPOCXEMa He
BOCNPUMET KOMaHZy no nonoxutensHomy dpoHTy nWE. BHyTpeHHUn uHTepdenc
yrnpaBneHns aBToMaTn4eCckn nepexoanT B PEXUM YTEHUSA AaHHbIX MPU BKITIOYEHUU NMUTAHNA.

49 OnuncaHue KOMaHA

3anncb cneunduyHbIX AaHHbIX MO ONpedenéHHbIM agpecaMm WM KOMaHAHbIX
nocrnegoBaTeNibHOCTEN B KOMaHAHbIA PErncTp WHUUMMPYEeT onepauum Mukpocxembl. B
Tabnuue 4 onpegeneHbl  OOCTYMNHble  KOMaHAHblE  nocnegoBaTenbHOCTU.  3anuch
HEeKOPPEKTHOIO agpeca Ui AaHHbIX UM X 3annucb B HENMPaBWUITbHOM MOCHeL0BaTENIbHOCTU
MOXET MepeBeCcTU MUKPOCXEMY B HEW3BECTHOE cocTosiHue. TpebyeTtcsa komaHga cbpoca,
4YTOObI BEPHYTb MUKPOCXEMY B COCTOSIHME YTEHUS MaccuBa aHHbIX.

Bce agpeca n gaHHble 3allenkueatoTcs no nosioxutensHomy gppoHty nWE mnnm nCE,
B 3aBUCMMOCTW OT TOro, Kakoe K3 coOblTuM Npoun3onaéTt padblwe. CooTBETCTByHOLME
BPEMEHHbIE AnarpamMmbl npeacrasrieHbl B pasaene 5 «BpemMeHHble gnarpammbl».

4.10 YTeHue maccumBa OaHHbLIX

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

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

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

3anncb KoMaHdbl «reset» B MUKPOCXEMY MNepeBOAUT €€ B PEeXMM YTEeHUS MaccuBa
AaHHbIX. AgpecHble BUTbI HEe UMEIT 3HAaYeHNS ANA 3TON KOMaHAb!.

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

KomaHga «reset» MoxeT OblTb 3anuMcaHa MeXay UMKNamu — KOMaHLHOM
nocnefoBaTeNbHOCTN NPOrpaMMUPOBaHNSA Npexae, YemM HayHeTCa nporpamMmmupoBaHmne. 3To
cbpocuT MUKPOCXEMY B PEXUM YTEHUSI AaHHbIX. Ecnv nporpammupoBaHve Hayvanocb, TO
MUKpOCXemMa UrHopupyeT kKoMaHay cbpoca, noka He 3aKOHYUTCS onepauus.

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

Ecnn cratycHein 6ut D5 ycTaHoBMNCA B «eduvHWLY» BO BpeEMs onepaumm
NporpaMMUpoOBaHUS UMW CTUPaHUSA, 3anNUCbio KOMaHAbl «reset» MUMKpocxemMa Bo3BpaLlaeTcs
B PEXWUM YTEHUS MaccuBa JaHHbIX.

4.12 KomaHpa pexuma «Autoselect»

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

KomaHgHas nocnegoBaTenbHOCTb  «Autoselect» coCTOMT M3 OBYX  LIMKIOB
pa3bnoknpoBaHus U HernocpeacTBeHHO KOMaHAbl «autoselect». lNMocne aTtoro Mumkpocxema
BXOAUT B pexmm «Autoselect» n cuctema moxet umtatb nodon agpec B noboe spems 6e3
MHULManu3aumm Opyrmx KoMaHgHbIX nocregoBartenbHocTen. Lnmkn yteHms no agpecy 00h
BO3BpallaeT kog npoussoautens. Lukn uyTeHna no agpecy 01h BosBpawaer kog
Mukpocxemsbl. Linkn yteHus, cogepxawmn agpec cektopa (SA) n agpec 02h Bosspawiaet
01h, ecnu cekTop 3awmLén, nnu 00h, ecnun He 3awmwéH. [ns onpegeneHnss Heo6xoaANMOoro
appeca cektopa cMm. Tabnuua 3.

Cuctema MOXeT 3anucatb KOMaHOy «reset» u BbINTU U3 pexmnma «Autoselect» B
PEXUM YTEHUSI MaccuBa OaHHbIX.

4.13 KomaHaHasa nocnenoBaTeflbHOCTb NporpamMMuMpoBaHua 6anTa

KomaHgHas nocnegoBaTenbHOCTb MporpaMmmpoBaHus GanTta nporpaMmmupyeTt OfuH
6anT B Mukpocxemy. Onepaumsa NnporpaMMmMpOBaHNSA NHULMUPYETCS YeTbIPbMS LMKIaMKn Ha
WwnHe namatu.  [lporpammHas nocrnegoBaTefibHOCTb  COCTOUT M3 OBYX  LUKIIOB
pa3bnokMpoBaHMs, KOMaHabl «Setupy», agpeca M NporpaMMMpyeMbIX [OaHHbIX, 3anucb
KOTOPbIX MHUUMUPYET BHYTPEHHUW anroputMm nporpaMmmupoBaHus. [anbHenwmin KOHTPOsib
BPEMEHM NPOrpaMMMpoOBaHUs NPOU3BOAUTb He TpebyeTcs, Tak Kak 3TO OCyLlecTBRseTcs
norMkon  MuKpocxembl.  Mukpocxema aBTomMaTtmyeckm obecneuvBaeT  BHYTPEHHIOK
reHepaumio NporpaMmMHbIX UMMynbCoB. B Tabnuvue 4 npueeaeHbl HeobXxoanmble LMKbI AN
BXOZa B 3TOT peXxum. Arnroputm nporpaMmMupoBaHUs MUKPOCXEMbI NpuBeaeH Ha pUcyHke 1.
Mocne nogayn kOMaHAHOW MocrenoBaTenbHOCTM NporpaMmmmupoBaHnsa bGanta Heobxoguma
npoBepKka HanmuMuua  ctatyca onepauunm nporpammupoBaHus. CTaTyc  onepauun
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nporpamMmMupoBaHnst MNPOBEPSAETCA MyTeM onpoca cTaTyCHbix 6ut D7 wnu D6. [Ons
nonyyeHmss 6Gonee noapobHonm wHGopMaumm 06 ITUX CTaTyCHbIX ©OuTax CcMOTpwU
nogpasgen 4.18 «CtaTtyc onepaumu nporpammupoBaHusi». B cnyvae otcyTcTBusa craTtyca
onepauuun nporpammMmpoBaHus, He06Xo4MMO OCYLLECTBUTL COPOC MUKPOCXEMbI 1 MOBTOPUTL
KOMaHOHYH nocrneaoBaTenlbHOCTb NporpamMmmMupoBaHng banTa.

[donyckaeTca He NpoBOAMTbL MPOBEPKY cTaTyca onepauuMuM nporpammupoBaHus. B
9TOM  cnyyYae HeobxoaMmo  nocrne  nogadn  KOMaHOHOW  nocrnefoBaTeslbHOCTU
nporpamMmmupoBaHuss GanTa BblgepxaTb May3y He MeHee MWHUMAIibHOrO BpeMeHU
nporpammupoBaHnss 6anta 200 MKC, nNocne 4Yero OCyLLeCTBUTb MPOBEPKY 3anvMCu LAaHHbIX
nyTemM YTEeHWUs 3anporpaMMMpPOBaHHOrO agpeca. B 3aBMCMMOCTU OT COAEPXUMOro SYEnKu
BO3MOXHbI criefyolime gansHenwme JeNCTBUSA:

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

— dYerKa okasanacb HesanporpammmpoBaHHoOM (cogepxunmoe pasHo 1111 1111).
Heobxoanmo ocyuwectBuTb COpPOC MUKpPOCXeMbl M MOBTOPUTbH oOnepaumto
nporpaMmmupoBaHus 6anTa;

— fl4enKa COOAEPXUT WHOPMAUMKD HECOOTBETCTBYIOLLYI  3anvCbiBaeMOMN,
HeobXoaMMO OCyLLEeCTBUTb COPOC MUKPOCXEMbI, 3aTEM NPOU3BECTU Npoueaypy
CTMpaHMA CeKTopa WNW BCEero HakonuTens namatu. Tonbko nocrie 3Toro
BO3MOXHO BEPHYTbCS K NPOrpaMMMpOBaHnMio AaHHOro agpeca.

KonuyecTtBo NOBTOPOB onepawmm nporpaMmmMmmpoBaHus 6anta He pernameHTMpoBaHO 1
onpegensieTcs nosib3oBaTenem.

Mocne 3aBeplleHNa BHYTPEHHEro anroputma nporpamMmMMpoBaHUS, MUKPOCXeMa
BO3BpaLLaeTCs B PEXMM YTEHUS MaccuBa AaHHbIX U agpec 6orblue He 3allenknBaeTcs.

IMobass komaHaa, 3anucaHHas B MUKPOCXEMY B TeYEeHME BHYTPEHHEro anroputma
NporpaMmMupoBaHnsi, UrHopupyeTtcs. ToNnbKO annapaTHbii  cOpoc cpasy npepbiBaeT
onepauuio nporpaMmMmmpoBaHusi. KomaHgHas nocrnegoBaTeNibHOCTb MpOorpaMMuUpoBaHuUs
GanTa gomkHa ObITb NeperMHMumManmM3MpoBaHa, ecnun mMumkpocxema 6bina cbpoweHa, 4YTobbl
AaHHble OblN KOPPEKTHO 3anporpaMMmnpPOBaHBbI.

[MporpaMmmmnpoBaHMe MOXET OCYyLLEecTBNATbLCA B Nobor nocrnegoBaTenibHOCTU B
nobon cektop no ndomy agpecy. butbl He MOryT GbITb 3anporpaMMupoBaHbl 06paTHO U3
«Hyna» B «eanHuuy». onbiTka coenatb 3TO MOXeET npepBaTb Oonepaumio U yCTaHOBUTb
6uT D5 B «eamHuuy» vnn BbITb MPUYMHOM TOrO, YTO anropuTM nocnegoBaTenbHOro onpoca
AaHHbIX 3aBeplmnTbes ycnewHo. OgHako YTeHUe MOKaXEeT, YTO AaHHble BCE eLLE B «Hymney.
Tonbko onepauunsa CTUpaHNA MOXET KOHBEPTUPOBATL OUTbI N3 «HYNA» B «€ANHULLYY.
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4.14 KomaHgHasa nocrnegoBaTenbHOCTb pexuma «Unlock Bypass»

Pexum «Unlock Bypass» nossonser cucteme nporpammvpoBaTb 6antbl B
MUKpOCXeMy ObICTpee, 4eM Mnpu UCMOMb30BaHWM CTaHOAPTHLIX MNocrneaoBaTenbHOCTEN
nporpammupoBaHusl. Pexum «Unlock Bypass» WMHMUMMPYETCS C MOMOLLBbK ABYX LMKIOB
pa3bnokMpoBaHMsa M OOHOro LUuMkna pasbnokumpoBaHus komaHabl «bypassy», 20h. [Mocne
BXO4a B 3TOT PEeXuM, OOCTAaTOYHO KOMaHAHOW MocrneaoBaTenbHOCTM M3 OBYX LMKIOB ANA
nporpaMmmupoBaHus 6anTta. NepBbln LUK 3TOM NOCNeAoBaTENbHOCTM COOAEPXKUT KOMaHay
pa3bnoknpoBaHusa nporpammmpoBaHua «bypass», AOh. BTopon umkn cogepXut agpec u
nporpamMmmupyemMmble AaHHble. [locnegywolime [OaHHble NPOrpaMMUpYOTCS  NOA06HbBIM
MeTo4OM 3a ABa uukna. JToT meToq obxoguTtcs 6e3 AByX UMKNOB pa3brokumpoBaHus,
HeobxoQMMbIX B CTaHAApTHOM MoOcnefoBaTeNnbHOCTU NporpamMmmupoBaHunda. B pesynbTaTe
obee Bpems nporpammMmmpoBaHnsa meHblle. B Tabnvua 5 npuBeaeHbl HEOGX0ANMbIE LUKIbI
AN BXO4a B 3TOT PEXUM.

B pexnme «Unlock Bypass» paspelueHbl Tonbko KomaHabl «unlock bypass program»
(nporpammmpoBaHmne npu pasbriokmpoBaHHOM 06x04HOM pernctpe) n «unlock bypass resety»
(cbpoc npu pas3brnokMpoBaHHOM OOXOAHOM pernctpe), a Takke onepaumsa YTeHus. Ons
Bbixoga w13  pexmma  «Unlock  Bypass» HeobxoAMMO  BblgaTb  KOMaHAHyH
nocnegoBaTenbHOCTb «unlock bypass reset», cocTosLyo M3 OBYX LMKIOB. [1epBbi LMK
OOIKeH coaepxaTb AaHHble 90h, BTopon umkn — gaHHble 00h. Nocne aToro Mmkpocxema
BO3BpaLLAeTCH B PEXMM YTEHUS MacCuBa AaHHbIX.

Anroputm npouenypbl NporpaMmmMmMpoBaHns nokasaH Ha PucyHok 3.

4.15 KomaHgHasa nocnenoBaTeribHOCTbL CTUPAHUSA CTPaHULbI

KomaHaHas nocnegoBaTenbHOCTb CTUPAHUSA CTPaHULbl COCTOUT U3 LWECTU LUKIOB Ha
LUMHE NamATU: OABYX LMKIOB pa3bnoknpoBaHUs, kKOMaHObl «Setupy, ABYX OOMOMHUTENbHbIX
UUKIOB pa3bnoknpoBaHus, agpeca CTUpaeMon CTpaHuubl W KOMaHAbl «page erase,
KOoTopas 3anyckaeT BHYTPEHHWUM anroputm cTtupaHus. Mwukpocxeme He TpebyeTtcs
npeaBapuTenbHoe nporpaMmmupoBaHue nepea CTUPaHMEM. [lononHutensHo
KOHTPONMPOBaTb BPEMEHHbIE XapPaKTEPUCTUKM MMUKPOCXEMbI MOCME 3anycka BHYTPEHHEro
anroputMa ctupaHus He Tpebyetcsa. B Tabnuuya 5 npuBegeHbl Heobxogumble UUKIbI AN
BXOa B 3TOT PEXUM.

JTobas komaHga, 3anncaHHas B NamMsTb MUKPOCXEMbI BO BpeMst paboTbl BHYTPEHHErO
anroputTMa CTMpaHud, urHopupyeTcs. AnnapaTHblil cOpOC BO BpeMsi onepauum CTUpaHus
HeMeOneHHO npekpawaeTt onepaumto. [locne aToro KomaHgHas nocnegoBaTeNbHOCTb
CTUPaHUSA CTpaHUUbl OOMMKHa ObITb NepevHuunanmanpoBaHa ONA KOPPEKTHOro CTUpaHus
CTpaHuupbl.

Heobxoanmo onpenenntb CcTaTyc onepauumn CTupaHus ¢ nomoulbio 6mut cratyca D7,
D6 unun D2. [na nonydeHua 6onee noapobHon nHGopmMauum o6 3TUX CTaTyCHbIX BuTax
cmoTpu pasgen «CrtaTtyc onepauumn nporpaMmMmmpoBaHusy. Nocne 3aBepLUeHnss BHYTPEHHETO
anropytmMa CTUpaHus, MUKPOCXEMa BO3BpaLLAETCHA B PEXUM YTEHUSI MacCuBa OaHHbIX, W
agpec bonblue He 3allenknBaeTcs.

AnropuTm npoueaypbl CTupaHnsa npusegéH Ha PUCyHoOK 3.

4.16 KomaHgHas nocnenoBaTeNlbHOCTb CTUPAHUS MUKPOCXEMbI

KomaHgHas nocnenoBaTenbHOCTb CTUPAHUS MUKPOCXEMbI COCTOUT M3 LLIECTU LIMKIIOB
Ha LWWHEe naMATW: [ABYX LUWKNOB  pas3briokMpoBaHWs, KOMaHObl — «Setup», ABYX
AOMNONHUTENbBHbLIX LMKINOB pa3brioknpoBaHus 1 koMaHabl «chip erase», koTopasi 3anyckaet
BHYTPEHHWUIA anroputM cTupaHus. Mwukpocxeme He TpebyeTca npenBapuTenbHoe
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nporpaMmMmupoBaHue nepen ctupaHnem. [OMONHUTENbHO KOHTPONMPOBATb BPEMEHHbIEe
XapaKTEPUCTUKN MUKPOCXEMbl MOCMe 3anycka BHYTPEHHEro anroputMa CTUpaHus He
Tpebyetca. B Tabnuua 5 npuBeaeHbl HEOO6X0AMMbIE LMKl AN BXOAA B 3TOT PEXNUM.

IMobas komaHaa, 3annucaHHasa B NnamMsTb MUKPOCXEMbl BO BpeMs paboTbl BHYTPEHHETO
anropuTMa CTUpaHusl, urHopupyeTcs. AnnapaTHbii cOpOoC BO Bpemsi onepauum CTUpaHUs
HemeOneHHO npekpawaeT onepauuto. [locne 3TOoro KomaHgHasa nocneaoBaTerbHOCTb
CTMpPaHMS NaMATU MUKPOCXEMbI AOMMKHA OblTb NepenHuunanuanpoBaHa Onsi KOPPEKTHOro
CTUPaHUS MUKPOCXEMBI.

CraTtyc onepauum CTupaHusa onpegensieTcs ¢ nomowbio 6ut crtatyca D7, D6 nnn D2.
Ons nonydyeHns 6Gonee nogpobHon WHopMauum 06 3TUX CTaTyCHbIX BUTax CcMOTpwU
nogpasgen 4.18 «Cratyc onepaumm  nporpaMmmupoBaHus». [locne  3aBeplleHus
BHYTPEHHEro anroputMa CTUpaHUsi MUKPOCXeMa BO3BPALLaETCs B PEXUM YTEHUS mMaccuBa
AaHHbIX, N agpec 6onblUe He 3allenkmBaeTcs.

AnropuTtm npouenypbl CTMpaHna nokasaH Ha PucyHok 3.

4.17 KomaHgHasa nocrnenoBaTenibHOCTbL CTUPAHUA CeKTopa

KomaHgHas nocnegoBaTenbHOCTb CTUPaHMS CekTopa COCTOUT M3 LIECTU LUKIOB Ha
LWMHEe NaMATU: OBYX LMKIOB pa3brnokMpoBaHUA, KOMaHObl «Setup», ABYX AOMOMHUTENbHbIX
UUKIoB pasbriokMpoBaHus, agpeca CTUPaeMoro cektopa M KomaHabl «sector erase». B
Tabnuue 4 npyBeaeHbl HeobXxoAMMble UMKl A5 BXOAA B 3TOT PEXUM.

Mukpocxeme He TpebyeTtca npegBaputenbHoe MporpaMMupoBaHMe  nepepg
ctMpaHveM. [OnoNHUTENbHO KOHTPONMPOBATb BPEMEHHbIE XapakTEPUCTUKNM MUKPOCXEMBbI
nocne 3anycka BHyTPEHHEro anropMtma cTupaHmsa He TpebyeTcs.

lMocne 3anucyM KoOMaHOHOM MOCnefoBaTeNlbHOCTU CTUPaHUS CekTopa HadMHaeTcH
OTCYET BpemeHn oxugaHua 50 mkc. B TeueHne BpemeHu oXupgaHus LOMNOSHUTENbHbIEe
aZjpeca CEeKTOpOB W KOMaHAbl «Sector erase» MoryT ObiTb 3anucaHbl. 3arpy3ka bydepa
CTMPaeMbIX CEKTOPOB MOXET npoucxoauTb B NobGOM nocneaoBaTenbHOCTU, U KONMYECTBO
CEKTOPOB MOXET ObITb OT O4HOIO 40 ABYX.

Bpemsa mexay aTMMu OONOMAHUTENbHLIMU LMKNamMu JOIMKHO ObiTb He 6onee 50 MKc,
MHa4ye nocnegHue agpec n komaHga He 6yayT NpUHATBI, U HaYHeTCa cTupaHue. Ecnv Bpems
AOMNONHUTENbBHbLIX KOMaHA, «Sector erase» MeHbLue, YeM 50 MKC, TO OTCnexmBaTb CTaTyCHbIN
6ut D3 He Tpebyetca. JlioOble KOMaHObl B TEYEHME BPEMEHWM OXuaaHus cbpacbiBaroT
MUKPOCXEMY B PEXUM YTEHUSA MaccuBa AaHHbIX. Heobxoaumo nepesanucbiBaTb KOMaHOHYHO
nocnefoBaTesibHOCTb M Nobble AONOMNHUTENbHbIE aapeca CEKTOPOB Y KOMaHAbI.

[Ona onpegeneHnss OKOHYaHWs BpemMeHu oxugaHuma 50 mkc, Heobxoaumo
oTCnexmBaTtb CTaTycHbin OuT D3. Bpemsa oxugaHuss HauumHaeTca OT  nocnegHero
nonoxutenoHoro gpoHTa NWE B KOMaHOHOW NocnefoBaTeNibHOCTH.

Ecnn onepauus cTupaHua cekTopa Havata, TO BCe KOMaHObl WrHOPUPYKOTCA.
AnnapaTHbin cOpOoC BO Bpems onepaumm CTMpaHUs CekTopa HeMeaSleHHO npekpallaeT
onepauuio. [locne aToro KOMaHAHas NocNeoBaTeNlbHOCTb CTUPAHUSA CEKTOpa AO0MMKHA ObiTh
nepevHuumMann3npoBaHa Ansi KOPPEKTHOro CTUpaHMsA cekTopa.

lMocne 3aBepLleHNsa BHYTPEHHErO anroputMa CTMpaHusl, MUKpOCXeMa BO3BpallaeTcs
B PEXMM YTEHUS MaccmBa LaHHbIX U agpec Gonblie He 3awenkmBaetcs. CtaTyc onepauun
CTMpaHusa onpegensieTcs ¢ nomollbto 6ut cratyca D7, D6 unu D2. [ina nonyyeHua 6onee
nogpobHon nHgopmaumm o6 aTux crtaTtycHblx Butax cmoTpute pasgen «CtaTyc onepauuu
NpOrpaMmMmnpoBaHUSI».

Anroputm npouenypbl CTUpaHus nokasaH Ha PucyHok 3.
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4.18 CraTyc onepauum nporpaMmmMmupoBaHus

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

Ta6bnuua 6 — BuTbl cTatyca MUKpocxeMbl

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

4.18.1 OnpawunBaembin 6uTt D7

OnpawwvBaemsbin 6UT D7 nokasbiBaeT XOCT CUCTEME CTaTyC BbINOSTHEHNSA BHYTPEHHEro
anroputmMa (B nporpecce wunu 3aBepliéH). Onpoc aTtoro 6Guta npaBomepeH nocne
nocrnegHero MOMNOXWUTENbHOrO @poHTa Ha NWE B KOMaHOHOW MocrefoBaTefnbHOCTU
NpOorpaMmMmnpoBaHUS UM CTUPAHUS.

Bo Bpemsa BbINOMHEHMS BHYTPEHHEro anroputMa nporpaMmMmupoBaHUsi, MUKpOcXema
BbIBOOUT HA D7 MHBEPCHYIO BENNYMHY MO OTHOLLEHUIO K MporpaMmupyemMbiM AaHHbIM. [locne
3aBepLleHns BHYTPEHHEro anropytmMa nporpaMmMuMpoBaHuUs MUKPOCXeMa BbIBOAUT Ha 3TOT
BbIBO4 nNporpammupyemble AaHHble. HeobxoguMmo BblgaBaTb NpaBuiibHbIM - agpec
nNporpamMMMpoBaHnd, 4YToOblI NpoynMTaTb WHGOpMauui O cratycHom 6ute. Ecnn agpec
nporpaMMMpoBaHMs HaxoaMTCA B AuManasoHe 3alMLEHHOro cekTtopa, To OuT craTtyca
BbIBOAUTCS Ha D7 Ha BpeMsa 2 MKC, a 3aTeM MUKPOCXeMa BO3BpALLAETCHA B PEXUM YTEHMUS
MaccuBa aHHbIX.

Bo Bpemsi BHYTpeHHero anroputMa CTupaHmsa Ha BbiBOA4 D7 BbIBOAUTCS 3HAYEHWE
«Hyns». Korga BHYTpPEeHHUM anroputMm CTUpaHus 3aBepluéH, Ha D7 BbIBOAUTCA «eanHULa».
OTO  aHanorm4yHo  WMHBEPCHOMY  BbIBOAY  [aHHbIX, OMWCaHHOMY B  anroputme
nporpaMmMupoBaHns  AaHHbIX. DYHKUMA CTUMpaHUA MeHseT Bce OuTbl B CekTope Ha
«eguHuLy», NO3TOMY nepes 3TUM MUKPOCXeMa BbIBOAUT WMHBEPCHbIE MO OTHOLLUEHUIO K
«eguHUUe» OaHHble, U «HOMbY. YTOoObI NpoYnMTaTh NPaBUIbHYO CTAaTYCHYIO UHOpMaLMIO,
Ha D7 HeobOxoguMmo BblgaBaTb agpec B npefernax noboro cekropa, M3 BblOpaHHbIX A1
CTUpaHus.

[Mocne Toro kak 3anncaHa KoOMaHgHasa nocrnefoBaTenbHOCTbL CTUPAHUSA U BCe ceKkTopa
3awmueHbl OT CTupaHusi, 6ut cratyca BbiBoaguTcsa Ha D7 Ha Bpems 70 MKC, a 3aTem
MUKpPOCXEMa BO3BpaLlaeTCad B PEXUM 4YTEHUsI MaccuBa [aHHbIX. Ecnn He Bce cekTopa
3almuleHbl, BHYTPEHHUA anropuTM CTUpaeT BCEe He3alUULEHHble CeKTopa U UrHopupyet
BblOpaHHble ONs1 CTUPaHUS 3alMLLEHHbIE.

Ecnun onpepeneHa cmeHa Ha D7 ¢ MHBEPCHOro Ha MpaBWUIIbHbIN, 3TO O3Ha4aeT 4To
AaHHble Ha D7-D0 npaBunbHble, Tak Kak AaHHbIE MOTYT MEHATbCA aCUMHXPOHHO, ecnu nOE
YCTaHOBIEH B «HOJIbY.

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

v

» Adpec=VA
Ytenme D7-DO

Het

A,qpeé =VA
Ytenme D7-DO

a
D7=Data a
Het y
Owwunbka MpoiigeH

PucyHok 4 — Anroputm onpoca ctaTycHoro 6ura

4.18.2 TMepekntovarowmmcsa omt 1 Ha D6

Mepekntovatowmmnmca 6mt 1 nokasbiBaeT CTaTyC BHYTPEHHEro anroputma CTUpaHus
nunu 3anucu. IToT BUT MoxeT ObITb NpoynTaH no nbomMy agpecy U nNpaBoOMEPEH nocne
nocnegHero nepegHero poHTa curHana nNWE B koMaHAHOM MocnenoBaTensHOCTU (nepeq
onepaumen NporpaMmMMpoBaHNS UM CTUPaHUS) U BO BpeMs Nay3bl OKMAAHUSA NPU CTUPaHUK
ceKkTopa.

Bo BpeMsi BHYTpPEHHEro anropytma nporpaMMuUpoOBaHuUs UMW CTUPaHUS, LMK YTEeHUS
no nwbomy agpecy M3MeHsieT 3HadeHue ctaTtycHoro 6uta D6 Ha wmHBepcHoe. MOXHO
ncnonb3osatb ntobon n3a curdanos NCE unm nOE gnga ynpaeneHus umknamu ytedus. o
3aBepLUeHUIo onepaunn nepekroyeHns Ha D6 ocTaHaBnNuBalOTCA.

Ecnun 3anncaHa komaHaHas nocnefoBaTenbHOCTb CTUPaHUS U BCe BbliOpaHHble N4
CTUpaHUA cekTopa 3awumileHsl, D6 nepekntodaeTcsa B TedyeHne 70 MKC, a 3aTeM MUKpocxema
nepexoamT B PEeXUM YTEHUS mMaccuBa AdaHHbIX. Ecnn He Bce BbiOpaHHble ONA CTUpaHUSA
CeKTopa 3allUuLLEHbl, BHYTPEHHUA anropuTM CTUpPaHUSA CTUpaeT He3alULWEHHbIE CeKTopa, a
3alMLULEHHbIE UTHOPUPYET.

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

B Tabnuua 6 nokasaHbl cocTOoAHMS Bbixoga D6 B pasnuuHbix pexumax. Hwuxe
npuBegeHa 6nok cxema anroputMa onpoca nepeknovatoierocs outa (PucyHok 5).
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Hauano

!

YreHue D7-DO

\ 4
Ytenne D7-DO

Mpowucxogut HeT
nepekntoYyeHns

6uta

YteHune gBaxabl
D7-DO

'

MpowucxoanT Het
nepekmnoyeHus
6uta

¢ Aa v

Onepauus cTupaxus/ Onepauuns ctupaHus/

nporpammMmpoBaHus He nporpaMMMpoBaHus
3aBeplueHa 3anuchb 3aBeplueHa

komMmaHAabl cbpoca

PucyHok 5 — Anroputm onpoca nepeknio4varLweroca oura

4.18.3 TMepekntovarowmmca 6mrt 2 Ha D2

Mepekntovaowmnmnca vt 2 ucnonb3yeTcs AN OnpeaeneHusi, CTUpaeTcs CekTop
(BbINOMTHAETCA BHYTPEHHWUI anropuTM CTUPaHUSA) UNK HeT. OTOT OMT NpaBOMEPEH TOSbKO
nocne nocnegHero  MONOXWUTENbHOro  poHTa curHana nWE B KOMaHOHOM
nocnegosaTenbHOCTU. BuT D2 nepekniodaetcd, Korga 4uitaloT No agpecam CeKTOpoB,
BblOpaHHbIX Ans cTupaHmnsa. MoxHo ncnonb3oBaTb curHanel NOE unu nCE ansa ynpaesnexus
unknamm Jdtenms. Ha PucyHok 5 npuBepeHa 6nok-cxema anroputmMa onpoca
nepeknoyatoLleroca buta.

4.18.4 YteHme nepeknrovarowmxcs 6ut D6/D2

Mpn 4yTeHUM nepeknovaroWwmxcs OUT cratyca, Heobxogumo npountate D7-DO
ABaxabl, 4TOObLI onpenennTb, U3MeHsieTcss ouT ctaTtyca unu HeT. OBbIMHO nocne nNepBoro
YTEHUS1 COXpaHsieTCA 3HadeHne nepeknoyatueroca 6uta. [locne BTOPOro YTeHUs
CpaBHMBAETCS HOBOE 3HAYeHME CTaTyCcHOro 6uta ¢ nepBbIM NPOYUTaHHbIM. ECcnn ctaTycHbIn
OUT He MeHseTcs,, TO onepauus NporpamMMMpPOBaHUA WNKU CTMpaHUA 3aBepllieHa. B
crefyoLweM UuKne YTeHUs MOXHO npoyntaTb gaHHble ¢ D7— DO.
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OpHako, ecnu nocrne ABYX LUWMKNOB YTEHUSA, onpedensieTcsi, Yto CTaTyCHbIn 6uT
N3MeHsieTcs, HeobxoanmMo npounTaTb 3HadveHume 6uta D5. Ecnu aTOT OMT yCcTaHOBMEH B
«eanHuLy», Heobxoanmo eLwé pas onpeaennTb MepeknyaeTca CTaTyCHbIM BUT Unu Her,
TakK Kak NepekrioyeHns Mornun saBepumnTbes. Ecnn 6ut ctatyca 6onblue He nepeknioyaeTcs,
onepauma  CTMpaHUs  WUNU  MPOrpaMMMpoOBaHUSA  YyCMNewHO  3aBeplleHa. Ecnu
nepeknyarLwmmnca 6ut BCé ewé n3MeHseTcs, onepaums He Obina ycnewHo 3aBepLueHa, U
HeobxoQMMO 3anucatb KOMaHngy cbpoca Ons Bo3BpaTa MUKPOCXEMbl B PEXUM YTEHMUS
MaccuBa AaHHbIX.

Mo nopgobHoMy anroputmy HeobGXoAMMO MpoAOSPKaTb OMPOC M OTCreXuBaHue
nepekntovarweroca 6uta, ecnn D2 nnu D6 nepekntovatotca u D5 He ycTaHoBneH B
«eguHuuy». B kavecTBe anbTepHaTMBbI, MOXHO BbIMOMHATL ApYyrMe 3agadv, a no ux
3aBepLUEHMIO onpeaenuTb cTaTyc onepauun.

4.18.5 bwuT npeBbliWeHNA BpeMeHu onepauuu D5

But D5 nossonseTt onpenenuTb, Npesbicuna Ny onepaunsa NporpamMmpoBaHUs v
CTUpaHUSA OTBEAEHHbIN ONA He€ WHTepsasn BpemeHu. [Npu npesBblleHUn OTBEAEHHOro Ha
onepaunmto BpemeHn 6ut D5 ycTtaHaBnmMBaeTcs B «eduvHULY». OTa owmbodHas cutyaums
nokasblBaeT, 4YTO ornepauma nporpaMMUpoOBaHUA WU CTUpaHus He Obina 3aBeplleHa
yCreLuHo.

Takasa owunbka MOXeT BO3HUKHYTb, €Cnu MonbliTaTbCsa 3anporpaMmmupoBaTb
«eQUHUUBI» B AYeNnKy, rae paHee ObiNM 3anporpamMuMpoBaHbl «HyNU». TONbKO onepauus
CTUPAHUS MOXET M3MEHUTb COOEPXKUMOE SYENKN U3 «HyNna» B «eauHuuy». [pn Takmx
YCNOBUSAX MMUKPOCXeMa OCTaHaBfMBaeT onepauuio WU, Korga Bpemsi onepauun npeBbICUT
AonyctumMoe, yctaHaBnueaeTcs 6ut DS B «eguHuLy».

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

4.18.6 Taummep nay3bl npu cTupaHum cektopa D3

Mocne 3anucm KOMaHOHOWM MNOCMefoBaTeNIbHOCTU  CTUPaHUS  CekTopa MOXHO
npountatb 6ut D3, 4TOOLI ONpeaennTb, HaYanacb onepaumsa CTMpaHusa UM HeT. OToT ouT
HEe MPMMEHUM nNpU CTUPaAHUM BCeW nNamMsaTM MUKpocxembl. Ecnn  BbiGupatoTcs
OOMNONHUTENbHbIE CEKTOpa ANA CTUpPaHus, BpeMs OXMOAHWSA MOBTOPSETCA Nocne Kaxaown
OOMNOSTHUTENBHOW KOMaHAbl CTUpaHUs cektopa. Koraa BpemMsa oxugaHua 3aseplieHo, 6ut D3
NepekniyaeTcs M3 «Hyna» B «eauvHuuy». Ecnn Bpemsa mexay AOOnOSHUTENbHbIMU
KOMaHg4amMu CTupaHusi cektopa He 6onee 50 MKC, MOXHO He OTCnexuBaTb COCTOSIHME
6uta D3.

Mocne 3anuMcu KOMaHOHOM MOCNedoBaTeNbHOCTM CTUPAHUS cekTopa Heobxoaumo
npoynTaTb COCTOSIHME CTaTyCHbIX O6uUT D7 wunu D6, 4TOoObI onpedenuTb NpUHANa N
MUKpOCXeMa KomaHay, a 3ateM cumtatb D3. Ecnm D3 B «eanHuue», BHYTPEHHUA LMK
nporpamMmupoBaHus Hadancsd. Bce pOpyrme KomaHAbl, WrHOPUPYKOTCH, MNOKa onepauus
CTMpaHuss He 3aBepwutcs. Ecnn D3 B «Hyne», TO MWUKPOCXEMa MOXET MpUHUMaTb
AOMNONHUTENbHbIE KOMaHAbl CTUpaHusa cektopa. YTobbl ObiTb yBEpEHHbIM, YTO KOMaHaa
NpuHATa, HeOBXoaMMO MPoBepPATL cocTosiHMe D3, nepen Kaxaow criegyrowen KoMaHOHOW
nocrieqoBaTeribHOCTbIO  CTUpaHusa cektopa. Ecnn npu nosTopHOM npoBepke D3 B
«eguHuue», nocrnegHas KomaHaHasa nocrnenoBaTesibHOCTb MOXeT ObiTb He npuHAata. B
Tabnuue 5 nokasaHbl COCTOAHNA BbixoAa D3 B pasnuyHbIX pexnmax.
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4.19 Pexum nocnepoBatenbHoro nHtepcgenca FLASH

CTpyKTypHasi cxema nocrneaoBaTenbHOrO KaHana npuBedeHa Ha PUCYHKE HUKe
(PvcyHok 6).

!
YnpaeneHue

BbIXO4OM
MpeobpasoBaTternb MpeoGpasoBaTtenb

DI nocrnegosarterib- MOLI,yJ’Ib napannensHoro

HOro Koaa B namMmsaTu Koda B nocrepgo-

napannenbHbIin BaTellbHbIN

TCK o4+ !
STROBE
MRST

[na Bxoga B nocnegoBaTeribHbIn pexum padotel STROBE = 1 gomkeH ObiTb
3admkcmnpoBaH no nepegHemMy gpoHTy TCK. [1ns BbixoAa U3 nocnefoBaTenbHOro pexuma
HeobxoaumMo nNpounsBecTn cbpoc ¢ nomoLubto curHana MRST =0

PucyHok 6 — CTpyKkTypHasi cxema nocriefoBaTefnbHOro kaHana

Uepe3 nocnegoBaTeribHbIN  MHTEP(ENC BO3MOXHO BbINOSIHEHUE  CriedyrLmxX
onepaunmn: CTUpaHUs, 3anucm Wu YTEeHUs NamsaTh, CTUpaHus Oout 3awuTbl. Onepauuu
CTUPaHUSA NaMATU U CTUPaHUA OUT 3almnTbl MOTYT OblTb BbINOSIHEHLI OAHOBPEMEHHO Han
BCEM Moaynem namsatm obbvémom 2 Mout. Onepauum 3annucm nU YTEHUS NamMsaTM MOryT
BbIMNOSTHATbCA HENoOCPEeACTBEHHO C KaX4oW BOCbMW paspsgHon wunum 16-Tm paspsgHoun
AYenkon namaTn (paspsaHOCTb NamATn BblibupaeTca B komaHae). [NMpu cTupaHumn a4yenku
namaTn MNPUHMMAlOT 3HavyeHue paBHoe eauHuue. [pu BbINOAHEHMM onepauum 3anucu
NpPON3BOAUTCA 3aNnNCb HyNeNn.

[Onsa vHUUMMPOBaAHUS CTUPaHMSA WM 3annucm Heobxoaumo nepedaTb KOMaHAHble
nocnegosaTtenbHoctTn  (cM. nogpasgen 4.20 «KomaHgHble  nocnenoBaTeNibHOCTMY),
COCTOSILLINE N3 HECKOSbKUX LINKIOB.
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4.20 KomaHaHble nocneaoBaTenbHOCTHU

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

Ta6bnuua 7 — KomaHgHble nocnegoBaTeNibHOCTU

- Unknbl Ha WuHe
KomaHaHble | A
nocnegoBa- E MepBbIN Btopow Tpetun |YeTBépTbiN MNaTbin LLecTon
TeNBHOCTN | =T/ Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data |Addr| Data
Program 4| 555 | AA | AAA| 55 | 555 | AO PA | PD
Main block
Erase 6 | 555 | AA |AAA| 55 | 555 | B0 | 555 | AA | AAA| 55 |555| 10
'”‘;’r:'S‘;Ck 6|55 | AA [AAA| 55 | 555 | 80 | 555 | AA | AAA| 55 | 000| 50
llpumeyaHue — PD — paHHble, nporpaMMupyemMble B iMeiky namsitn PA.

Tabnuua MCTUHHOCTUM NocneaoBaTENbLHOMO pexuma npueeaeHa Hwke (Tabnuua 8).

Ta6bnuua 8 — Tabnuua NCTUHHOCTM NOCNeAOoBaTENIbHOrO pexuma

CrapTtoBbin cumeon [1:0] Pexnm paboTbl
00 lNonHbIn UWKN
01 KomaHaHbIN LmKn
10 Linkn yteHus
11 [NoBTOp UMKNAa

4.20.1 Pexwum nornHoro uukna

BpemMeHHasi anarpamma pexuma norHoro uukna npuseneHa Hmke (PUCYHOK 7).

TCK

o =cfo o T T I - T [ {1 ] ]

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

"
STROBE 5

PucyHok 7 — Pexxum nonHoro yuMkna

Pexum nonHoro uukna MoXeT OblTb TOMbKO YETBEPTLIM MpWU NPOrpaMmMuMpoBaHUU
OaHHbIX UNK LWEeCTbIM NpU CTUPaHNN NaMATU.

[aHHbIN pexum mHuummnpyetca ctaptoBbiM cumBonom 00, ganee nocnegoBaTenbHO
nepefarTcsa agpec 3anncbiBaeMon 4erku namsaTv Unu agpec CTMpaHus 1 3anvcbiBaemble
OaHHble unu cooTBeTcTBylOWMA Koh ctupanusa (10h mnu 50h). Mocne atoro BeiBog TDI
nepeknioYaeTcsa Ha BbIXO4 U Ha HEro BbIBOAUTCH COCTOsSIHME curHana BUSY (3aHATocTu). B
cliydae UHULMUMPOBAHUA BHYTPEHHEro anroputma nporpaMMuMpoBaHUS UMM CTUPaHUA 3TOT
CUrHan nepekroyaeTca B «HOMby» vepe3 3 umnynbca TCK, a no 3aBeplUeHWo onepauumu
nepekntoyaeTcs B «eanHuuyy». CuHxpocurHan TCK Heobxoammo nogaBaTb MOCTOSAHHO A0
OKOH4YaHMA onepaumn (ona pexuma nporpammupoBaHus TCK=5Mly, gns pexuma
ctnpanua TCK = 2 MI'y). [ina rapaHTMpPOBAHHOIO CYMTbIBaHUSA curHana BUSY Heobxoanmo
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NPpOM3BOAMTbL HE MeHee YeTbIpéX nocrneaoBaTenbHbIX BbIOOPOK €  00beguMHEeHueEM
pesynbTaTta no «M».

KomaHgbl (CTpykTypa koMaHg npuBegeHa Ha Owwnbka! UCTOYHMK CCbINKM He
HanAaeH.), agpec U AaHHble nepegarTca MnagwmMmmn paspsagamu snepén. B cnyvyae Bocbmu
pas3pagHbIX JaHHbIX agpec nepepaétca 17-Tv paspsgHbid, B cnyyvae 16-Tm paspagHbixX
OaHHbIX agpec nepenaéeTca 16-Tu paspsgHbin. [JaHHble Takke nepefatnTcsd COOTBETCTBEHHO
BocbMW unu 16-Tn paspsgHble. Cnegyet Takke yyuTbiBaTb OAHY OCOGEHHOCTb npwu
CTUpaHuK: ecnn Heobxogumo 3anucaTb no agpecy 555h kog ctupanuss 10h, B 8-mm
pas3pagHOM pexunme agpec 17-Tn paspsgHbiv, TO ero HY)XXHO CABUHYTbL BJIEBO Ha paspsq, Tak
Kak Mragwuvn paspsg B AaHHOM crydae He ucnonb3yetcs. T.e. 3anucbiBaTb NO agpecy
AAAh koa ctupanus 10h. B cnyyae 3anucu 16-Tv paspsagHbIX OaHHbIX: Mnagwum 6ant
BepeTtca ua Tabnuupl, a ctTapwimii 6anT UMeeT HyneBoe 3HaYeHNE.

MSB LSB
CEB4|NVRB4 |CEB3|NVRB3|CEB2 |NVRB2|CEB1 |[NVRB1| OEB |WEB |TMEN|BYTEB |VREAD

PucyHok 8 — CTpyKkTypa KomaHAbl Ansi NaMATU

CEB4 — cwurHan paspewleHus ans 2-ro nogbnoka 2-ro 6noka 0CHOBHOW CTpaHULb
donaw-namaTy;

NVRB4 — curHan paspellenus ans 2-ro 6noka, cogepxawero 6ut 3awmntbl onaLu-
namsTu;

CEB3 — cwurHan paspeweHnus ans 1-ro nogbnoka 2-ro 6noka 0CHOBHOW CTpaHULbl
donaw-namaTy;

NVRB3 — curHan paspelwlenus ans 2-ro 6noka, cogepxawero 6ut 3awmntbl onaLu-
namsTu;

CEB2 — cwurHan paspewleHus ans 2-ro nogbnoka 1-ro 6noka 0CHOBHOM CTpaHULbI
donaw-namaTy;

NVRB2- curHan paspelueHus ans 1-ro 6noka, cogepxawiero 6uT sawmtbl naL-

namaTu;

CEB1 — curHan paspeweHnus ans 1-ro 65ioka oCHOBHOW CTpaHuubl GnaLw-namsaTy;

NVRB1 — curHan paspelueHus ansa 1-ro 6noka, cogepaiuero 6uT 3awmTtbl GnaLu-
namsaTu;

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

WEB —  curHan paspeLueHusi 3anmcu (Mnu ctmpaHnsa namsatyi 1 GUToB 3almTbl) ang

BCeX 6rOKOB (hNaLw-namaTy;
TMEN — pgormxkeH ObITb B Hyne;
BYTEB — BbIGupaeT paspsagHocTb namatn 1-16 paspsgos, 0-8 pa3psgos;
VREAD — gormxeH ObITb B Hyne.

AKTUBHbIN ypoBeHb curHanos CEBx, NVRBx, OEB, WEB — «Jiorn4eckum Hosb».

Mamatbe cocTonT 13 2 6rI0KOB (COCTOALWMX U3 ABYX NOAGMNOKOB) pa3mepom no 2 Méur.
Kaxgbin noabrnok émkoctbto 1 MBGUT BbIOMpaeTcss COOTBETCTBYOLMMWU  CUTHanamu
pa3pelieHuns namatu CEBX.

Ansa yteHna gonyctnm BbIGOP TONbLKO ogHoro nogdnoka. [Ans 3anucm ogHOBPEMEHHO
BO3MOX€EH BblIOOP TONbKO 1-x nogbnokos unm 2-x noabnokos 1-ro n 2-ro 6noka.

Bbibop ogHoBpemMeHHO nobon gpyron KombuHaumm Hegonyctum. butel 3awmTtel ons
Kakgoro 6rioka XpaHsaTcst OTAENbHO M OCTYN K HUM OCYLLECTBIISIETCA C NOMOLLbIO CUrHanoB
paspeweHna NVRBx. YctaHoBkon NVRB1 nnn NVRB2 ocywectBnserca JocTyn K Gutam
3awnTbl 6noka 1. YcraHoskon NVRB3 unu NVRB4 ocyuwecTtsBnsetrca goctyn k outam
3awmTbl 6noka 2.
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4.20.2 PeXwum KomaHAHOro uMKna
BpemeHHasa guarpamma pexunma KomaHgHoro umkna npusegeHa Hmke (PucyHok 9).

TCK J—u—u—u—u—u—u—u—u—u—u—u—u—u—wwu—u—u—m

TDI =40t | | ] F1 | | | Fem —
' "+— KomaHgoa —w4— Appec —» 44— [laHHble —>

STROBE 7

PucyHok 9 — Pexxum koMmaHaHOro Lukna

[aHHbIn  UMKN  MOXeT OblTb TONMbKO NepBbiM, BTOPbIM, TPeTbUM  nNpu
NporpaMMnpOBaHUM AaHHbIX U NOObIM NPY CTUPaHUU OAHHbIX.

[aHHbIN pexum MHUuUuupyeTcs ctaptoBbiM cumeonioMm 01, Takke Kak M B MOSMTHOM
Uukne, 3aTtem cnefyet KomaHga, agpec M AaHHble. OTnuyme COCTOUT B TOM, YTO B 3TOM
pexmnme agpec dukcupoBaH M Bcerga 12-tm paspsgHbin. [JaHHble Takke UKCUpOBaHbl U
BCerga BOCbMM paspsaHble. [ns BbINOMHEHUS UMKNna, nocne ero nepegadm Heobxogmmo
nogaTb He MeHee TPEX A0NOSTHUTENbHbIX MMnynbcoB TCK.

4.20.3 Pexwum uukna 4yteHus

BpemMeHHas anarpamma pexuma Lukna YteHns npueeaeHa Hmke (PucyHok 10).

TCK

TDI ——==4tjol | [ | 1| F=-1 11| F-1 -
E < [aHHble —p

F 3
v
9

4— KomaHga —pe— Appec >

STROBE E

PucyHok 10 — PexXum uukna yteHus

Pexum mnHuummpyetcsa ctaptoBbiM cumBosiom 10, ganee nocrnegoBaTesnibHO 4Yepes
BbiBO4 TDI nepepattca KomaHga n agpec, 3atem BoiBog TDI nepekntoyaeTca Ha BbIXO4 U
BbIBOOMUTCA  COLEpXMMOe curHana 3aHdaroctm  BUSY, KOTOpbIM  CUrHanuaupyer,
WHMUMMPOBAHaA WKW HEeT nocrefoBaTeNnbHOCTb MNPOrpaMMMpOBaHUSA UNu ctupanus. Ecnnu
BUSY B «eguHuue», fanee wMnagwuvMmun paspsigaMmi  Bnepéq BblABUraloTCca LOaHHble
COOTBETCTBYIOLLEN pa3psagHocTu. Agpec 17-Tu paspsagHbIn Ans BOCbMU pa3psgHOro pexuma
AaHHbIX U 16-TK pa3psagHbin ons 16-Tv paspagHoOro pexmnma gaHHbIX.

4.20.4 ToBTOp UMKNA YTEeHUA

BpemeHHasn guarpamma noBTopa LMKNIa YTeHnst npusegeHa Hmke (PucyHok 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 UUKIa YTeHus

Ecnn npegbiayLimin pexmm — LUK YTEeHUA, U TeKyLWUn cTapToBbin cumson 11, To nponcxoant
MOBTOP UMKNa uYTeHud. [aHHble No agpecy, paBHOMY npeabligyllemy agpecy nnic eaumHuua,
BbIBOOATCA Ha Bbixod TDI nocnegoBatensHO Mnaglwmmun paspsgamu Bnepéa. Nocne atoro agpec
aBTOMaTMYECKM WHKPEMEHTUPYETCS W MPOMCXOAUT OXMAAHWE CRegylowero BbICOKOrO YPOBHS
curHana STROBE. Ecnn cnegywowunn ctaptoBbln cumBon 11, TO NpoOUCXOAUT MOBTOP YTEHMUS, a
3aTeM MHKpPeMEeHT agpeca 1 Tak ganee. PaspagHoCTb AaHHbIX COOTBETCTBYET pas3psaHOCTU AaHHbIX
npegbigyLLero umMkna YteHus.

4.20.5 TloBTOp UUKNaA 3anucu

BpemeHHas guarpamma noBTopa LMKna 3anvicu npusegeHa Huxke (PUcyHok 12).

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

PucyHok 12 — NMoBTOp umkna sanucum

Ecnun npeablaywinn pexnm paboTbl — peXXnuM MOSHOMo LMKAa, U TeKyLwMi CTapTOBLIN
cumBon 11, TO nmpoucxoauT MNOBTOP UMKNA  3anucyM  [OaHHbIX,  3anucbiBaeMbIX
nocrnegosaTenbHo no nvHumM TDI, no agpecy, paBHOMY npeablaywiemMy Mnc eguvHuua.
3aTtem npomcxoanT BbIBOA COCTOSIHMSA curHana 3aHsatoctn BUSY Ha Bbixog TDI (aHanornyHo
pexuMmy  nonHoro  uukna). [llocne OKOHYaHMs  3anucKM  agpec  aBTOMaTUYECKM
NHKPEMEHTMPYETCA MU OXnaaeTca crefyowmnn BoelCokMM ypoBeHb curHana STROBE. Ecnu
cnegylowmnn ctapToBbin cumBon 11, TO NpoucxoauT NOBTOP 3anucu, a 3aTeM UHKPEMEHT
agpeca M Tak panee. PaspsgHOCTb [JaHHbIX COOTBETCTBYET paspAgHOCTU  OaHHbIX
npegblayLero nosiHOro umkna.

4.21 MNMocnepoBaTenbHbIN UHTEepdenc SPI

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

4 4

| [\ \
si ) 4 G G G G € :
/ /
i 5
s0 2 G G G G G b

PucyHok 13 — BpemeHHaa gnarpamma pexmmoB SPI 0 un 3

4.22 KomaHabl U agpecauus

[onycTuMble MHCTPYKUMM UK onepauumn Bceraa OOSMPKHbl HAYMHATbCS YCTAaHOBKOMW B
akTuBHoe coctosHne nuHum NCE. lNMocne Toro kak nCE yCTaHOBIEH, XOCT-KOHTposinep
OOJTKEH BbICTaBUTb Ha WKHY SPI gocToBepHbIM 8-Mu paspsgHbI Kog onepauun. 3atem B
3aBMCUMOCTM OT TUNa onepaunmn, BbICTaBNAKTCS agpec U (UnNn) AaHHble, TaKTUpyeMble XOCT-
KOHTponnepom. Bce kogbl onepauui, agpeca U aHHble NepefatTCa Ha LWMHY CTapLuvumm
paspsagammn Brnepén (MSB). Onepauus 3akaHumBaeTcss nepesBogoM nuvHum nCE B
HeaKTMBHOE COCTOSIHUE.

Kogbl onepauun, He nogaepXuBaemble MOAYNEM NaMATU, WUFHOPUPYKOTCH, W
onepauusa He ctapTtyeT. Mukpocxema Takke UrHopupyeT faHHble Ha Bxoge Sl Jo Tex nop,
noka He cTapTyeT cnegywuwasa onepaums (NCE nuHua pgomkHa 6bITb ycTaHOBNEHa B
HeakTMBHOE COCTOsiIHME, a 3aTeM nepeBefeHa B aKTUBHOe cocTosiHne). Ecnu nuHua nCE
nepeBoauTCHA B HEAKTMBHOE COCTOSIHUE, MpeXae YeM 3aKOHYMTCA nepegada Koga onepauuu
N agpecHon WHdopmauuu, ornepauusi He Ha4yHETCA W MOAyfb MamsATM BEPHETCHS B
HeaKTUBHOE COCTOSHWE AN OXUAAHWUA crieaytoLlen onepauum.

[nsa nepenayn agpeca, cocrosiwero us agpecHoix 6ut A20-A0, Heobxoanmo nocnatb
Tpy 6anta nHpopmaumm no wnHe SPI. AgpecHble 6utbl A23-A21, nepefaBaemble MO LWNHE
BCerga WrHopupyrTcs, Tak Kak MakcumaribHO ajpecyemblid [uana3oH agpecoB Moayns
namstyn 000000h-1FFFFFh.

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

KomaHna Kog KoMaHAb! YacToTa, Baunt Baunt Baut
Mluy agpeca | (PUKTUBHbIX | AaHHbIX
Read Array 03h 0000 0011 go 15 3 0 1
0Bh 0000 1011 no 30 3 1 1
Sector Erase D8h 1101 1000 0o 50 3 0 0
Chip Erase 60h 0110 0000 no 50 0 0 0
Byte Program 02h 0000 0010 no 50 3 0 1
Write Enable 06h 0000 0110 Jo 50 0 0 0
Write Disable 04h 0000 0100 Jo 50 0 0 0
Protect Sector 36h 0011 0110 no 50 3 0 0
Unprotect Sector 39h 0011 1001 go 50 3 0 0
Read Sector 3Ch 0011 1100 Jo 30 3 0 1
Protection Register
Read Status Register | 05h 0000 0101 no 30 0 0 1
Write Status Register | 01h 0000 0001 0o 50 0 0 1
Reset FOh 1111 0000 no 50 0 0 1
Read ID mukpocxembl | 9Fh 1001 1111 no 30 0 0 2
1 Npoun3BoaANTENS

4.23 Onepauusi YTeHMA MaccuBa AaHHbIX

KomaHgoa Read Array MOXeT MNPUMEHSITbCSA MPU YTEHUM HEenpepbiBHOMo MnoToka
OaHHbIX U3 Moayns namsaTtu, obecneuvmBasi TakTupoBaHme Ha nuvHum SCK, ycTaHoBMB
CTapToBbl agpec oauH pa3. Moaynb namaTn COAepXUT BHYTPEHHUM CYETYMK agpeca,
KOTOPbIN aBTOMATUYECKM WMHKPEMEHTUPYETCHA Ha KakQoOM nepuoge TakTOBbIX WUMMYNbCOB.
[Ba koga onepauuun (0Bh n 03h) moryT 6bITb McCnonb3oBaHbl ANd KomaHabl Read Array.
MpumMeHeHne Kaxgoro u3 KoAoB 3aBMCUT OT MaKCMMarbHOW 4YacTOTbl TAaKTOBbIX CUrHarosB,
KOoTOopas MCnosib3yeTca And YTeHUs [OaHHbIX Ku3 mMmukpocxembl. Kog onepauuun 03h
ncnonb3yeTcs Ans HaMMeHbLuen YacTtoTbl o 15 My, kog onepauum 0Bh ncnonb3yetca ons
MakcmmanbHon YyactoTtbl Ao 30 MIu,.

[na BbINONHEHMs onepauumn 4YTteHus, nuHus nCE pomkHa ObiTb yCTaHOBMNEHa B
aKTUBHOE COCTOSHWE, X COOTBETCTBYHOLLMI KO onepauun nepegaH B mukpocxemy. llocne
nepefayn koga onepaumm OomkHbl ObiTb NepedaHbl Tpu 6anTa agpeca, onpepenstolmne
CTapToBbI agpec nepsoro 6amTa ANA YTEeHUs BHYTPUM MaccuBa [AaHHbiX. Cnegom 3a
agpecHbiMn GanTamm MOXET nepefaBaTbCs (PUKTUBHBLIM GAanT B 3aBMCMMOCTM OT Koda
onepaunn, ucrnonb3dyemon B komaHge Read Array. Ecnu ucnonesyetca kog onepauum 0Bh,
nepenaércsa ogmMH OUKTUBHLIN BanT.

Mocne nepepayn Bcenm  HeobGXxoOMMOM  KOMaHOHOM  MocrenoBaTesNibHOCTU
NPOM3BOOUTBLCA CUUTbIBAHME [daHHbIX Ha nvHuKM SO. [laHHble Bcerga BbICTaBMSTCS
ctapwummn paspsgamu snepén (MSB). Ecnu cuntan nocnegHum 6ant (agpec 1FFFFFh)
MaccuBa namsaTh, MUKpOCXeMa NpoaoSnKaeT yTeHue ¢ Hadvana maccua (agpec 000000h).
3agepKek npyu 3ToM He NPOUCXOauT.

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

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

He obsi3aTtenbHO yntaTh NOMHbIN 6ANT AaHHbIX.
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/ Kop onepauun Butbl agpeca A23-A0 TloGoe 3HaueHne
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/" 1-biit GalT AAHHbIX

s 00,00,0,0.0/ 0,000 00 RED 0’0

BbicokomneHaaHCHOe COCTOSHUE
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PucyHok 14 — Onepauums 4yteHMa ¢ kogom 0Bh
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PucyHok 15 — Onepauus 4teHmsa ¢ kogom 03h

4.24 Onepauus nporpaMmmMmpoBaHMA 6anTa

KomaHga Byte Program nossonseT 3anporpaMmmupoBaTb OAWH 0anT [OaHHbIX B
npeaBapuUTenbHO CTEPTYHD A4YenKy moayns namatu. [lpy cTupaHum s4erkn namstu Bce
BOCEMb OUT yCTaHaBMMBAKOTCHA B COCTOSHWE flornyeckon eguHuubl (3HadveHue FFh). MNepeg
BbIMOSIHEHNMEM KOMaHAbl Byte Program Heobxogmmo BbinonHMTbL kKomMaHngy Write Enable,
4TOObI YycTaHOBUTL 6GUT WEL pernctpa ctatyca B JIOrM4ecKyto eanHuLy.

[nsa BbiNnonHeHMs kOMaHabl Byte Program Heobxoammo nepegatb B MOAY b NaMsTh
kog onepauuun 02h, Tpn agpecHbix GanTta n 6anT gaHHbIX ONs nporpamMmmMmupoBaHus. ocne
nepesoga NMHuUM NCE B HeakTMBHOE COCTOSIHME MMKPOCXEMa HAYHET nporpaMmmupoBaHue
GanTa B suenky namaTn ¢ agpecom, nepegaHHbiM B KomaHae Byte Program. NepeBog nivHum
NCE B HeaKTMBHOE COCTOSIHWE LOSKEH MPOMCXOAMTb Ha rpaHuue Ganta (KpaTHO BOCbMMU
O6uT), B NPOTUBHOM Crlydae MOAyINb NaMsaTM MNPEpBET onepauuioo, U OaHHble He byayT
3anporpamMmMuMpoBaHbl B s4enky namatun. Ecnv agpec sdenkn — B npegeniax Ccekropa,
HaxoasLlerocs B 3alMLLEHHOM COCTOSHWUK, onepauuns nporpammMmmpoBaHna banta He byaeT
BbIMNOSIHEHA, MO4YSb NMaMATU BEPHETCHA B HeakTMBHOE COCTOSIHME Mocne nepeBofa fNUHUK
NCE B nornyeckyto eguHuuy. 3HadyeHne 6uta WEL B pernctpe cratyca 6yget cbpolleHo B
COCTOSIHME JIOMMYECKOro Hyrns, ecrnu onepauus nporpaMmMmpoBaHUA npepBaHa HEMNOSHbIM
agpecoM unu gaHHbIMu Unu Gbina NonbiTka NPOrpaMMUPOBaHNS B 3aLUMLLEHHbIA CEKTOP.
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Bo Bpemsi onepaunn nporpaMMmpoBaHUS MOXHO CYMTaTb PErMCTp cTaTyca, KOTOpbIn
NOKa3blBaeT COCTOSIHME 3aHATOCTU MOAyNsa namsatu. PekomeHOyeTcs npou3BOAUTb YTEeHUe
He paHee, 4Yem u4epe3 200 Mkc, HeobGXxoauMMmbIX Ans nNporpammupoBanna Ganta. [Nepen
3aBeplleHMeM onepauun nporpammupoBaHus 6ut WEL peructpa crtaTyca cOpocuTbCs B
COCTOSIHME NOMMYECKOro Hyn4.

Mukpocxema BKMOYaeT anroputM AeTeKTUPOBaHUSA OWMOKM Npyv NporpaMMmpoBaHum
SAYEenKn: ecnu nocrie ornepauun nporpaMMMpoOBaHNA S4erika He COOEepXUT OXuaaemoe
3HayeHue, yctaHaBnmBaetcsa out EPE pernctpa ctatyca. BpemeHHasa guarpamma onepaumm
nporpammupoBaHust 6anta npusegeHa Huwxe (PucyHok 16).

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

SO

PucyHok 16 — Onepauus nporpammupoBaHus 6anta

4.25 Onepauusi CTUpaHUA ceKTopa

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

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

Mnagwuve agpecHble 6utbl A17-A0 He OeKkooupylrTCcsa Npu onpenerieHnn Homepa
CTUPaAeMOro cektopa, MO3TOMY OHW MOryT ObiTb B COCTOSIHUM JIOMMYECKOro HyNs WUNnu
eavHuubl. HecMoTpsa Ha To, 4TO Mnagwuve agpecHble OUTbl HE AEKOAMPYHTCS, BCE Tpu
agpecHbix BanTa OofmkHbl OblTb NepedaHbl B MoAyfb nNaMmatn npexge, Yem nuHus nCE
nepenaér B HeaKTMBHOE COCTosiHME. Ecnn aTo Npom3onaéTt He Ha rpaHuue 6anTta (KkpaTHO
BOCbMM BUT), MUKpOCXeMa NPepPBET onepauuio U CTupaHue He ByaeT BbINOSTHEHO.

Ecnu agpecHble 6uTbl, NnepegaHHble B KOMaHAE, yKasbiBAKOT HA 3aLUULLEHHBINA CEKTOP,
TO kOMaHga Sector Erase Takke He OygeT BbINOSHEHA, M MOAYMb NAaMATU BEPHETCS B
HeaKTUBHOE COCTOSAHME nocre yCTaHOBKM NUHUKM NCE B NOrMYeckyo eauHuLy.

But WEL B pernctpe cratyca npu BO3HUKHOBEHUW OAHOW U3 BblLLENEPEYNCIIEHHDbIX
OWMBOYHBIX CUTYaLnn COPOCUTBCS B COCTOSTHME FTOrMYECKOTO HyIS.

Bo Bpemsi BbINOMHEHNSA onepaunmn CTUpaHUs cektopa MOXeT ObITb MPOYMTaH PerucTp
crtaTyca, KOTOpPbIA MNOKasblBaeT, YTO MMUKPOCXEMa HaxoOUTCA B COCTOSHUM 3aHATOCTMW.
PekomeHayeTca Npon3BoAMTb CHUTbIBAHME pPeErnmcTpa ctatyca He paHblue YeMm, Yepes Bpems
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110 mkc, HeobGxoamnmoe Onst cTMpaHus cektopa. epepn 3aBeplueHMeM onepauumn CTupaHus
cektopa 6ut WEL peructpa ctatyca cbpacbiBaeTca B COCTOSIHME NTOMMYECKOro HynS.
MuKkpocxema BbINOMHAET anropuTM AeTEKTUPOBAHNA OLWMOKM NPy CTUPaAHUK CeKTopa:
ecnu onepauusi CTUpaHUs He BbINOMHEHa OOIMKHbIM obpa3oM, ycTaHasnueaeTcs 6ut EPE
perncrtpa craTyca.
BpemeHHasa gnarpamma onepauumn cTupaHus cekropa npyeeaeHa Hoke (PrcyHok 17).

0 1 2 3 4 5 6 7 8 9 10 11 12 26 27 28 29 30 3

= — -+ UL

Vi Kop onepauuun Butbl apgpeca A23-A0

Sl 0000000000000 CRRE 0D DD NN

MSE MSE

BbicokomneHgaHcHOe cocTosiHne

SO

PucyHok 17 — Onepauusi cTupaHus ceKktopa

4.26 Onepauus cTMpaHUs BCen NamsaTu

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

[na BbinonHeHnst komaHabl Chip Erase HeobxoaumMo nepenaTtb B MUKPOCXEMY KOA
onepauun 60h. Mpn cTpaHnn Bcen NnamaT HET HEOBXOANMOCTM NepeaaBaTbh B MUKPOCXEMY
agpecHble 6anThl, U Nobble AaHHbIE NOCcrne nepefayn koga onepaumm 6yoyT UTHOPUMPOBAHDI.
Mocne nepesoga nNuHuUM NCE B NOrMYEcKyrd eauHuLy HavyHeTCsl MPOLEeCcC CTUpaHus BCEeN
namatu. NCE [orkeH nepekniovaTtbCa Ha rpaHuue Oanta (KpaTHO BoCbMM 6UT), B
NPOTMBHOM Cfy4ae onepauusi CTupaHua He OyaeT BbinonHeHa. Ecnu nioGon cekTop
MaccvMBa MamsaTU HaAxXOAMUTCSA B 3alUMLLEHHOM COCTOsSIHMKM, komaHga Chip Erase He Oypert
BbINOSIHEHA, MOAYMNb NaMsTU BEPHETCHA B HEAKTMBHOE COCTOSIHME MOcne nepeBoda JIMHUK
NCE B normnyeckyto eanHuuy. but WEL B pernctpe cratyca npu BO3HUKHOBEHUWN No6on 13
OWMNBOYHBIX CUTYaLMn COPOCUTBLCS B COCTOSIHME NTOrMYECKOrO HyIsl.

Bo Bpems BbINONHEHWSA onepauum CTUpaHUS BCEN NamMsaTM MOXeT ObiTb npodnTaH
perncTp crartyca, KOTOpbl/ MOKa3biBa€T, 4YTO MWKPOCXeMa HaxoguTcs B COCTOSIHUW
3aHATOCTU. PekoMeHayeTca Npou3BOAUTb CUUTbIBAHWE peructpa cratyca He paHee, Yem
yepe3 Bpems 350 Mc, Heobxoaumoe AOns CTupaHus Bcern namatu. lNepen 3aBepLlieHUEM
onepaummn ctupaHust cektopa 6ut WEL pernctpa cratyca cbpacbiBaeTca B COCTOSIHUE
NIOrMYecKoro Hyns.

Mukpocxema Takke BbINOMHAET anroputM AETEKTUPOBaHUS OLIMOKM Npu CTUpaHum
CeKTopa: ecrnv ornepaumsi CTMpaHus He BbINOSIHEHa LOMKHbIM 00pa3oM, ycTaHaBNMBaETCS
6ut EPE peructpa craryca.

BpemeHHas pguarpamma onepaumMmM CTUMpPaHUA BCeW NaMsATU NpuBeOeHa Huxke
(PvucyHok 18).
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PucyHok 18 — Onepauusi ctTupaHusa Bcen NnamMsaTn

4.27 Onepauus paspelueHus 3anucum

KomaHga Write Enable ncnonbsyetcs ansa ycraHoBkn 6uta WEL peructpa ctatyca B
COCTOSAHME nornyeckon eamHuubl. but WEL gormkeH 6biTb ycTaHOBMEH Nepe[ BbINOSIHEHNEM
komaHg Byte Program, Erase, Protect Sector, Unprotect Sector, Write Status Register. 31o
NO3BOMSET BbIMNOMHATL 9TM KOMaHAbl B [iBa aTana, yMeHbLlas BO3MOXHOCTb CITy4anHOro unm
OLIMBOYHOro BbINOMHEHNA 3TUX KOMaHA. Ecnun 6ut WEL B pernctpe crtatyca He yCTaHOBIIEH
npexae, YeM BblAaETCs O4Ha U3 3TUX KOMaH[, KoMaHAa He ByaeT BbINofIHeHa.

Mpn Bbligaye komangbl Write Enable nuHus nCE gosmkHa ObiTb B NOrMYeCcKOM Hyrne,
kog onepauumn 06h gorkeH 3arpyxaTbCs B MOAYMNb NamaTu. 3arpy3ka agpecHbix 6anTt B
MoOAynb namaTn He TpebyeTcsl, BCe [faHHble, MNepedaHHble Mocfe Koda onepauun
urHopupytotcs. Nocne nepexoga nuHmum NCE B cocTosAHME nornyeckon eamHuubl 6ut WEL
pernctpa cratyca ycTaHaBnuBaeTCcs B norndeckyto eguHudy. Kog onepauum JomkeH ObiTb
MOMHOCTbLIO 3arpyXeH B MOAYNb NaMATU nepea nsmeHeHnem curHana nCE, nHave onepaums
Oynet npepsaHa 1 6ut WEL He nameHuUTbCA.

BpemeHHaa Aamarpamma onepauum  paspelleHns  3anucu  nNpuBedeHa  HuXe
(PucyHok 19).
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PucyHok 19 — Onepauus paspeLueHus 3anucu
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4.28 Onepauus 3anpeTa 3anucu

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

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 namaTM He TpebyeTcs, BCe [JaHHble nepedaHHble nocne Koda onepauun
urHopupytotcs. Nocne nepexoaa nuHun nCE B COCTOSIHME Nornveckon eanHunusl 6ut WEL
pernctpa crtatyca cbpacbiBaeTcs B Homb. Koa onepaumm [ormkeH 6biTb MOSTHOCTbLIO
3arpyxeH B MoAaynb namatu nepen uameHeHnem curHana nCE, nHayve onepauust 6yaet
npepeaHa n 6ut WEL He nameHuTbCS.

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

4.29 Onepauus 3awmTbl ceKTopa

Kaxgbin  pmsndecknun cektop pasmepom 256 K6anT wumeeT COOTBETCTBYIOLLNN
OAHOOUTHLIN PErncTp 3alinTbl CEKTOopa, KOTOPbIA MCMONb3yeTcsa Ans NporpamMmmMHOro
ynpaBneHus 3awuTton cektopa. [locne BKMOYEHUA MNUTAHUS PErucTp 3awuTbl KaXKgoro
CeKTopa no YMOJSTHaHUK HaxXoAUTbCHA B COCTOSAHUN NTOrMYEeCKOW eduHNLbI, YKa3blBaloLwwen, YTo
KaXObl CEKTOP 3aLLULLEH N HE MOXET ObITb 3anporpaMMuUpPoOBaH U CTEPT.

Bbigaya komaHabl Protect Sector ¢ uHAOMBMAyanbHbIM aApecoM ycTaHaBnuBaeT
perncTp 3awmTbl COOTBETCTBYIOLLErO CEKTOpa B COCTOSIHME fOrMyeckon eauHuubl. Huke
yKa3aHbl 06a BO3MOXHbIX COCTOSIHUS perncTtpa 3awwmTtbl cektopa (Tabnuua 10).

Ta6bnuua 10 — 3HayeHUA perncTpa 3awWmuTbl CeKTopa

3HayeHue CraTtyc 3aWmThbl ceKkTopa

0 CeKTop He 3alMLLEH 1 MOXET BbITb 3anporpamMMMpoBaH UIn CTEPT

1 CekTop 3alMmLLEH 1 HE MOXET BbITb 3anporpaMMnpoBaH Unu cTEpPT. 3HaveHne no
YMOJTHaHUIO.
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Mepen Bbigayven komaHabl Protect Sector Heobxoammo komaHgown Write Enable
ycTaHoBUTb 6UT WEL B cocTtosHue normyeckon eguHuubl. Mpu Bblgade komanabl Protect
Sector nuHua nCE ycTaHaBnMBaeTCa B COCTOSAHME JIOrMYECKOro Hynsi 1 Kkog onepaunn 36h
3arpyxaetcs B Mogynb MNamATW, cCrnegom 3a HUM  3arpyxatTtcs Tpyu 6GanTta apgpeca,
yKasblBalLlMe Ha s4enky B npejenax sawimuiaemoro cekrtopa. Jltobble JononHUTEeNbHbIe
AaHHble, nepefaBaemMble B MOAynb nNamaTW, nocrne nepegadn wurHopupytTtcsa. [locne
nepesoga NuHUN NCE B NOrMYeCcKyo equHULY pernctp 3almTbl CEKTOpa, COOTBETCTBYIOLLMNA
agpecy A23-A0, ycTtaHaBnuMBaeTCs B COCTOSIHWME NOMMYECKOW eAuHUUbl, Takum o6pasom,
CeKTop OyaeT 3alUMLLEH OT AanbHenwmnx onepaumm sannucm n ctupanus. MNpu atom 6ut WEL
perncTpa craTyca cbpacbiBaeTcsa B COCTOAHME FIOrMYECKOro Hyrsl.

MonHble Tpu BanTa agpeca OOMKHbI ObITb 3arpykeHbl B MOAYIb NaMATH npexae, Yem
npon3onaéTt nepexon NuHum NCE B HeakTMBHOe cocTosiHne. Ecnu coctosiHue nuHum nCE
M3MEHUTBCA He Ha rpaHuue OGanTta (kpaTHO BOCbMM OUT), Moaynb NamMAaATU NpepBeET
onepauuto. Korga moaynb namMstyu npepbiBaeT onepaumio 3aluTbl CeKTopa, COCTOsiHME
pernctpa 3awmTbl cekTopa He MeHsieTcs, out WEL pernctpa craTtyca cbpacbiBaeTcsi B
COCTOSIHME FIOrMYECKOro Hyrsl.

Ana 3awmtbl OT CRAy4arMHOro WnM OWMUBOYHOIO CHATUS WMAW YCTaHOBKW 3alUuThl
CeKkTopa MMeeTCa BO3MOXHOCTb GIIOKMPOBKM permctpa 3awuTbl cekTopa OT U3MEHEeHUus C
nomowbio 6uta SPRL pernctpa craTyca (CMOTpuM onmMcaHue perucTtpa crtartyca). Ecnu
perncTp 3awmTbl cekTopa 3abnokupoBaH, nobas nonbiTka Bblgayun komaHabl Protect Sector
GygoeT urHopupoBaTtbCs, MuKpocxema cbpocut 6ut WEL peructpa crtatyca obpaTtHo B
NIOrMYECKUIN HOSb N BEPHETCS B HEAKTMBHOE COCTOSIHME Npu n3ameHeHnn curHana nCE.

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

4.30 Onepauus CHATUA 3alWUTbl CeKTopa

Boligavya komaHgbl Unprotect Sector ¢ wnHAMBMAyanbHbIM agpecoMm cbpacbiBaet
COOTBETCTBYWOLUMA PEFNCTP 3alUTbl CEKTOpa B COCTOSIHME JIOrM4yeckoro Hyns. Kaxgbin
PU3NYECKNA CEKTOp MOoZyNna MNamMATM UMeeT COOTBETCTBYHOLWMNA OAHOOUTHBIA perucTp
3aWMTbl CEKTOpa, KOTOpbIA WUCMOMb3yeTcss AN NPOrpamMMHOrO  yrnpasfeHus 3awuToun
cekTopa.

Mepen Bblgaden komangbl Unprotect Sector Heobxoammo komaHgown Write Enable
ycTaHoBUTb 6uT WEL B cocTtosiHue normdeckon eanHuubl. MNpun Bbigade komanasl Unprotect
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Sector nuHua nCE ycTaHaBnuMBaeTCHa B COCTOAHME JIOrMYeCcKoro Hynsa n kog onepauuun 39h
3arpyxaeTtcs B MoAyrib NamsaTu, 3aTeM 3arpyxatTca Tpu GanTa agpeca, ykasblBalolime Ha
A4eriky B npegenax pasbnokumpyemoro cektopa. Jltobble [ONONHUTENbHbIE AaHHbIE,
nepefaBaeMble B MoAyfb NaMaATy nocrie 3Toro, urHopupytoTcsa. [locne nepesoga NUHUK
NCE B NnOrMyeckyto eguHuLy permctp 3awmuTbl CEKTOpa, COOTBETCTBYOWMA agpecy A23-A0,
cbpacbiBaeTCs B COCTOSIHME FIOrMYECKOro Hysms 1 3awmta cektopa cHumaeTcs. [pu atom 6ut
WEL peructpa ctaTtyca cbpacbiBaeTca B COCTOSAHUE FIOrMYECKOro Hyrs.

MonHble Tpu BanTa agpeca JOMKHbI OblTb 3arpyXeHbl B MOAYMb NaMATU Npexae, Yem
npon3onaéTt nepexon nuHum NCE B HeakTMBHOe cocTosiHne. Ecnu coctosiHue nuHum nCE
M3MEHUTBCA He Ha rpaHuue OanTta (kpaTHO BOCbMM OUT), Moaynb NamMsaTU NpepBeET
onepauunto. Korga moaynb NamATM npepbiBaeT onepaumio CHATUMSA  3aluuTbl  CEeKTopa,
COCTOSIHME peructpa 3awuTbl cekTopa He MeHdetcsa, 6ut WEL peructpa craTtyca
cbpacbiBaeTcs B COCTOSIHME FTOrMYECKOro HyIsl.

Ana 3awmtbl OT Crny4aMHOro WNM OWMBOYHOIO CHATUS MMM YCTaHOBKW 3aluuThl
CeKkTopa MMeeTCa BO3MOXHOCTb GNOKMPOBKM permctpa 3awuTbl CeKTopa OT M3MEHEHMUS C
nomowbio 6uta SPRL pernctpa craTyca (CMOTpwu onmucaHue perucTtpa crtartyca). Ecnu
perncTp 3awuTbl cektopa 3abnokupoBaH, nobas nonbiTka Bblgaydn komaHabl Unprotect
Sector 6yaeT urHopmpoBaTbCsl, MUKpocxemMa copocut 6mut WEL perncrpa cratyca obpatHo B
NIOrMYECKUIN HOSb N BEPHETCS B HEAKTMBHOE COCTOSIHME Npy n3aMmeHeHun curHana nCE.

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

4.31 Onepauus YTeHUs permcTpa 3awmuTbl CeKTopa

Pernctp 3awmtbl cektopa MOXeT OblTb MpoyMTaH And onpefeneHus Tekyllero
cTaTyca 3aluTbl KaX4oro cekropa.

[ns yTeHus permctpa 3awuTbl onpeaenéHHoro cektopa nuHus NnCE gormkHa ObiTh B
aKTMBHOM COCTOsIHUM U ko4 onepauun 3Ch 3arpyxeH B moaynb namstu. [locne 3arpysku
Koda onepauuun 3arpyxaetcsa Tpu agpecHbix 6anTa, ykasbiBalolmne Ha A4enky B npegenax
cektopa. [locne 3arpy3ku nocrnegHero 6anta agpeca mMoaynb NamaTU HadYMHaAeT Bblgady
AaHHbIX Ha nuHMi SO Ha kaxagom nepuoge 4actotbl SCK. Ha Bbixoge [AaHHbIX
nosTopsitoTca 6antbl FFh unu 00h, ykasbiBatowme Ha COOTBETCTBYIOLLEE 3HAYEHNE perncTpa
3alMTbl CEKTOpa.

Mpn Bbicokon yactoTe SCK nepsbli 6aWT gaHHbIX Ha NMHUKM SO MOXeT ObiTb
HEKOPPEKTHbIM, cnefoBaTenbHO, HEOH6XOANMO MOMyYNTb HE MeHee ABYX 6anT ¢ nuHum SO,
4TObblI KOPPEKTHO ONpeaennTb COCTOsIHME COOTBETCTBYHOLLErO perncTpa 3almTbl cekTopa.
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Hwxe npvBeaeHbl BbIXOOHblE [OaHHbIE MPU YTEHUM perncTpa 3awuTbl CekTopa
(Tabnuua 11).

Tabnuua 11 — BbixogHble AaHHbIe NPU YTEHUU perncTpa 3aWwmuThbl 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 COCTOSIHME MpepbiBaeT onepaumio YTeHUs U
nepesoauT nuHuio SO B BbiCOKOMMNegaHcHoe coctosaHue. JlnHua nCE moxeT nepentn B
HeaKTUBHOE COCTOSIHME B NI0OON MOMEHT BPEMEHU, YTEHME NONHOro banTta He TpebyeTcs.

B OononHeHne K YTEHUIO MHOMBMAOYANbHOrO perucrpa 3alwuTbl CEKTOpa B perncrpe
cratyca 6utel SWP no3BonsiT OnpedenuTb BCE CEKTOpa, YacTb CEKTOPOB WM OOUH U3
CEKTOPOB He 3alunLLeHbl OT U3MEHEHUS.

BpemeHHaa guarpamma onepauumn YTeHUs pernctpa 3almTbl CekTopa npuBedeHa
HWxe (PrucyHok 23).
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PucyHok 23 — Onepauusi YTeHus1 permcTpa 3awmTbl CeKkTopa

4.32 Onepauus YTeHUs permcTpa cratyca

Pernctp ctatyca mMoxeT ObiTb NpouvMTaH ANsa OnpeaeneHns COCTOSHUMS MOAyns
namatu ready/busy, a Takke cTaTyca MHOMMX Apyrux dyHKUMW. Pernctp cratyca MoxeT
ObiTb NpounTaH B noboe Bpems, Aaxe BO BPeMsi BbINOMHEHUSA BHYTPEHHUX onepauui
NpOrpaMMnpPoOBaHUs U CTUPaHUS.

[na yTeHus perncrtpa cratyca Heob6xoaAMMO YCTaHOBUTbL nuHMO NCE B akTuBHOE
COCTOSAHME U BblgaTb ko onepauun 05h B mogyne namatw. Nocne Bbigavm koga onepaumm
MOAYNb NaMsiTM BbICTaBNSAET AaHHble pernmctpa cratyca Ha NuHMio SO Ha KaXaoM TakTe
yactoTbl SCK. lNocne Bbirpy3ku 6anta Bblgada AaHHbIX NOBTOPSETCA OO Tex nop, rnoka
nnHnst nCE ocTaétcsa B akTUBHOM COCTOSIHMM M NPUCYTCTBYIOT MMNynbCbl Ha BbiBoge SCK.
[aHHble pernctpa craTyca NnoCcTOSAHHO OBHOBMSAOTCA, MO3TOMY NOBTOPHOE YTEHME NPUBELET
K Bblga4e HOBbIX AaHHbIX.

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

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

MepeBog nuHum NCE B HeaKTUMBHOE COCTOsIHME MpepbiBaeT onepauuio YTeHus
perncTpa cratyca u nepeBoaut nuHMo SO B BbICOKOUMMEAaHCHOe COCTosHME. N3meHeHune
coctosiHua nuHum NCE MoXeT npoucxoauTb B noboe Bpems, YTeHud nonHoro GanTta
OaHHbIX He TpebyeTcA.

HasHayeHne 6UT permuctpa ctatyca npmseaeHo Huxe (Tabnvua 12).

Ta6bnuua 12 — HasHa4yeHue O6UT perncrtpa crartyca

Howmep HasBaHue 6uta DocTtyn OnucaHne
6uTa
7 SPRL |BbnokupoBka R/W 0 PerucTpsbl 3awmThl cekTopa He
PErncTpoB 3aLLmThbI 3a6110KMpoBaHbl (MO YMONYaHWUIO)
cekTopa 1 Pernctpbl 3awwmTbl cektopa 3abnokMpoBaHbl
6 RSTE |PaspeleHune R/W 0 KomaHga cbpoca 3anpeLieHa (no
cbpoca YMON4YaHUIO)
1 KomaHnga cbpoca paspeLleHa
5 EPE Owmnbka R 0 Onepauung cTupaHnsa nnm sanmcu
cTMpaHusi/3anucu 3aBepLnnachb yCnewwHo
1 O6HapyxeHa owwmnbka BO Bpems onepauunm
3anncu unm cTmpaHns
4 RES Peseps - 0 3apesepBupoBaH onga éyayuiero
NCNoNb30BaHWs
3:2 SWP |CocTosiHue R 00 |Bce cektopa He 3aluLLEeHbl (COCTOSIHUE BCEX
3aLUNLLEHHOCTH pPErncTpoB 3almThl CEKTopa fIorn4eckmm
CEKTOpPOB HOMb)
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
eQuHMLa — No YMOJSYaHUio)
1 WEL But coctoaHus R 0 Mukpocxema He JocTynHa ans 3anucu (no
Aoctyna B YMONYaHUIO)
MUKpOCXEMY 1 Mukpocxema A4oCTynHa Ans 3anucu
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Howme
P Ha3BaHue buTa HocTtyn OnucaHue
o6uTa
0 RDY/ |but coctosiHus R 0 Mukpocxema rotoea
BSY  |roTtoBHOCTM 1  |Mukpocxema 3aHsiTa BHYTPEHHEN onepaLyeii
MUKPOCXEMbI
lMMpumeyaHus:

1 Tonbko 6UTbI 7 1 6 pernctpa ctatyca MoryT 6biTb MOOUULMPOBAHbI
komaHgomn Write Status Register.

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

4.32.1 SPRL 6urt

OTOT OUT NpUMEHSAETCs ANA KOHTPONsa Moaudukaumm permcTpoB 3allmnTbl CEKTOPOB.
Ecnm SPRL B coctosiHUuM norMyeckon enuvHuubl, BCe Ppernctpbl 3aluTbl CEKTOPOB
3abnokunpoBaHbl U He MOryT 6bITb MOoaMdMUMPOBaHbLI KOMaHaamu Protect Sector n Unprotect
Sector (MuKpocxema WrHopupyet aTm KomaHga). Ecnn SPRL B cOCTOsSIHUM FNOrMyeckoro
Hyns, BCE PerncTpbl 3almTbl CEKTOPOB pa3bnokupoBaHbl U MOryT BbITb MOANMULMPOBaHDI
kKoMmaHgamu Protect Sector u Unprotect Sector. Nocne BKIOYEHUA NMUTAHUA NO YMOMNYaHUIO
6ut SPRL B cocTosiHun norndeckoro Hynd. Komanga Reset He BnusieT Ha COCTOsiHME OuTa
SPRL. [Ons wn3ameHeHuss coctosiHuss 6uta SPRL npumeHsieTca komaHga Write Status
Register.

4.32.2 RSTE owut

OTOT OUT NpUMEHSsIETCS ONa paspeLlleHns unu 3anpeta Ha BbIMNOMHEHWE KOMaHAbl
Reset. Koraa RSTE B COCTOSHWW NOMMYECKOro Hynsi (3Ha4YeHWe Mo YMOSYaHuK nocne
cbpoca), komaHgoa Reset 3anpeweHa, M nOObIe MOMbITKU COPOCUTL MUKPOCXEMY ITOWM
KomaHgon urHopupytotcs. Korga 6ut RSTE B COCTOSIHUM NOMMYECKOW eAuHULbI, KoMaHaa
Reset paspeLwleHa.

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

4.32.3 EPE owut

OTOT OUT noKasbiBaeT, OEUCTBUTENbHO N onepaumsa CTUPAHUA WM 3anucu
3aBepwunacb ycnewHo. Ecnn xota 6bl oguH 6anT BO BpemMsi onepauun CTUpaHUs unm
3anMcn He CTEPT WNM  He 3anporpaMMupoBaH OOMKHbIM  obpasom, 6ut EPE
yCTaHaBnMBaeTCsd B COCTOsiHME normdeckon eauvHuubl. but EPE He ycTtaHaBnunBaeTcsa B
HYyIlb, €Crnn onepauusa CTUpaHUAa UK NMporpaMMmMpoBaHnA nNpepBaHa Mpu NonbiTke CTepeTb
UK 3anncaTth 3alUULLEHHBIN CEKTOP, UK, ecnn 6ut WEL He ycTaHOBneH nepepn onepauven
nporpaMMmnpoBaHus unu ctupanus. but EPE o6GHOBRsieTcA nocne kKaxagow onepauum
nporpamMMmnpoOBaHNA U CTUPaHUA.
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4.32.4 SWP ouTbl

OTn 6uTtbl obecneumBaloT obpaTHyO CBA3b NpU ONpedeneHnn COCTOSIHUS 3alunTbl
mMoaynsa namsatu. Bo3amoxHbl Tpu KOomMOuHauun 6ut SWP, nokasbiBawowue, 4TO MOAyrb
namMaTy He 3alUWEH, YaCTUYHO UMM NOSTHOCTBIO 3alUMLLEH. Ecnn 6utel SWP ykasbiBaloT,
4YTO HEKOTOpble CEeKTOpa 3aluuLleHbl, ANSa onpedeneHnsa 3TuX CEKTOpPoB TpebyeTcsa YTeHue
NHOMBUAYaANbHbIX PEMMCTPOB 3aLLUMTblI CEKTOopa C NMoMoLLbLI0 koMaHabl Read Sector Protection
Register.

4.32.5 WEL out

OTOT BUT nokasbiBaeT TEKYLLUNA CTaTyC BHYTPEHHEro COCTOSAHUS paspeLleHns 3anncu.
Korga 6ut WEL B COCTOSIHAM NOMMYECKOro Hyns, Moayfb NamMATU He AOCTYNeH Ansd Takux
KomaHA, kak Byte Program, Erase, Protect Sector, Unprotect Sector, Write Status Register.
Mocne BkniodeHuss nutanmsa 6ut WEL B cocTosiHUM noruyeckoro Hyns. but WEL moxert
ObITb COPOLLEH aBTOMATUYECKN B HOJSb MPU CreayoLWmX YCNOBUSX:

— YcnewHoe 3aBepLueHne komaHabl Write Disable;

— YcnewHoe 3aBeplleHne komaHabl Write Status register nubo owwubka B
KomMaHge;

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

— YcnewHoe 3aBepLieHne komaHabl Unprotect Sector nmbo owmbka B kOMaHAE;

— YcnewHoe 3aBeplleHne komaHabl Byte Program nvbo owmnbka B kKomaHAe;

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

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

— HeakTnBHbIN pexnm.

Ecnn 6ut B COCTOSAAHMM NOrMYecKkon eauHuubl, OH He COpPOCUTBCA B HOJMb, NMOKa He
3aBepwNTbLCA Tekyllast onepauusi, NMMbo noka HEKOPPEeKTHbIN kog onepauun He Oyper
3arpyxeH B MOAyNb Namatu npexae, yem nuHus nCE nepengeTt B HEAaKTUBHOE COCTOSIHUS.
[ns Toro 4ytobbl 6T WEL cbpocuncsa B HOMb Npy NPEXAEBPEMEHHOM 3aBEPLUEHNUN OOHOWN
n3 onepauum, Heobxoammo, 4ToObl KO onepaumy Obin NOMHOCTLIO 3arpyXeH B Moaynb
namsiTu.

4.32.6 RDY/BSY ouTt

OTOT OUT nNpumeHsieTca Ana onpefeneHns BbINOSTHEHUSA BHYTPEHHEN onepauuu
nporpaMmMmnpoBaHus unu ctupanus. Onpoc atoro 6uta OeTekTMpyeT 3aBeEpLUEHME LMKNa
3anncu Unu CTUpaHus, HOBble AaHHble perncrtpa craTtyca OOJKHbI MOCTOAHHO BbIrPyXaTbCs
no curHany SCK, noka coctosHne 6uta RDY/BSY He M3MEHUTbCS U3 €ANHULbI B HOSb.

4.33 Onepauus 3anucum perucTpa crartyca

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

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

MonHbIn 6anT AaHHbIX JOMXKeH BbITb 3arpyxeH B Mo4yrb NaMsaTy nepes n3meHeHnem
cocTosaHus nnHun NCE, TO eCTb Ha rpaHuue 6anta (kpaTHO BOCbMM BUT), MHAYe MUKpPOCXeMa
npepBeéT onepauuto, coctosiHne 6ut SPRL 1 RSTE He u3aMeHuTbCH, 3HavyeHne buta WEL
perncTpa craTtyca cbpocuTbCs B NOrMYECKUI HOSb.

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

nCS T\, Vo

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

] [aHHble pernctpa
V4 Kop onepauum cratyca

S| 1000000000003 O BB HII

SO BbicokoumneHaaHcHOe CoCcTosHME

PucyHok 25 — Onepauums 3anucu peructpa crartyca

4.34 Onepauus copoca

B HekoTOopbIX NPUNOXeHUsX HeobXxooMMO NPEeXAEBPEMEHHO NpepBaTb LUKIT 3anucu
unu ctupaxus. Komanga Reset no3sonsieT HeMmeasieHHO NpepBaTh onepauuo CTUpaHus nnu
3anMcn W BepHyTb MoAyNb NamMsaTM B HEaAKTUBHOE cocTosHMe. [nsa  3Toro Het
HeobxoaumocTn B nepepadve komaHabl Write Enable nepen Bbigaden komaHabl Reset. To
eCTb, kOMaHaa Reset He 3aBUcUT OT cocTtosaHns buta WEL pernctpa craTyca.

KomaHga Reset moxeT ObITb BbINOSIHEHA TOSILKO B TOM Crlydae, eCiniv OHa paspelleHa
ycTaHoBKONn 6uta RSTE B norudeckyto eauHuuy. Ecnn komanga Reset He paspelueHa
(RSTE B COCTOSHWWM JIOrMYECKOro Hynsi), ntobble MOonbITKM BbINOMHUTL KOoMaHgy Reset
NUrHOPUPYIOTCS.

Mpwn BbiNONHEHUN kKOMaHAbl Reset nuHua NCE gormkHa 6bITb B aKTUBHOM COCTOSHUN,
ko onepaunn FOh 3arpyxeH B mogynb namsatu. AgpecHble 6antbl He nepegaroTcs B 3TON
KOmMaHge, HO Heobxoammo nepefatb noatrBepxgatowmn Gant DOh cpady nocne koaa
onepaunmn. Jliobble gononHuTenbHble OanTbl, NepedaBaemMbie B MOAyMb NaMATM nocne
nogTesepxaatowero 6anta, urHopupytotcd. Koraa nuHma nCE nepexoaut B HeakTUBHOE
COCTOSIHME, TeKyllasa onepaunsa CTUpaHua unu 3anncu npepbiBaeTcs B npegenax BpemMeHu
30 mkc. Ecnu onepaums nporpaMmMmMpoBaHnS UnNn CTUpPaHUS NpepbiBaeTcd, TakumMm obpasom,
pe3ynbTaT eé KOPPEKTHOrO BbINOMHEHNSA HE rapaHTUpyeTCs.

KomaHga Reset He oOkasbiBaeT BIIMSIHUS Ha PErUCTpbl 3aluTbl CEKTOPOB Unu GuTbl
SPRL n RSTE peructpa cratyca. OgHako 6ut WEL 6ynet cOpolueH B COCTOSIHME MO
YMOMYaHMI0.

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

BpemeHHasi guarpamma onepaumm cbpoca npuseaeHa Hmke (PucyHok 26).
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/" Kon onepaumu MoaTtsepxaatoLwuii 6anT
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S] 9000000000000000. N
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BbicokomneHgaHCHOe COCTosAHNE

SO

PucyHok 26 — Onepauums cbpoca

4.35 Onepauus YyteHus |ID KogoB NponsBoAUTENA U MUKPOCXEMbI

NpaeHTudukaumoHHass uHdopMauus MOXeT OblTb cuMTaHa M3 MoAaynsa namaTtw,
No3BoONAA NOeHTUULNPOBaTL MUKPOCXEMY B CUCTEME.

Mpn JTeHnn wnaeHTUdUKaUMOHHON WHpopmaumm nuHua nCE gomkHa ObiTb B
aKTMBHOM COCTOsIHMM, Ko onepaumm 9Fh 3arpyxaetca B mMoaynb namsitu. [locne artoro
MOAYIb NaMATM HAYMHAET Bblaayvy MAEHTUUKALMOHHBLIX AaHHbIX HA NNMHUIO SO Ha KaXKaom
Takte nuHum SCK. lNepBbln BbixogHoM 6anT — ID ko4 npoussoguTend, cnegyowmn 6ant —
ID kog MuKpocxemsbl. [locne aToro NnpoMcxoamT NOBTOP Bbl4aun AaHHbIX 4O NepeBoa NMHUN
NCE B HeaKkTMBHOE COCTOSIHME, KOTOpOe mnpekpawaeT onepaumio 4vteHust ID kogoB u
nepesoaut nuHmMio SO B BbICOKOMMMEOaHCHoe cocTosiHne. WMameHeHne nuHumM nCE
BO3MOXHO B ntoboe BpeMs, TO eCTb YTeHUe nosiHoro 6anta He TpebyeTcs.

BpemeHHasa guarpamma onepauuun yteHus 1D kogoB npueegeHa Huxke (PucyHok 27).

nCs '\ /

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

SCK 7T ':|'|3 mﬂmﬂmﬂmﬂmﬂr ......

._,‘ Kopg |
f;’ onepauuu
(———

Y

Sl

NN NN SO0 TO NI OO OO NOS
/

BbicokonmneHaaHcHoe :
SO cocTodHune

A

01h X cah X 01h X Cah X 0k }—

Kon Koa Koa, Koa Koo
npoun3BOAMUTENST  MUKPOCXEMbl  Mpou3BOAUTENS MMKPQCXeMbl NMPON3BOAUTENSA

PucyHok 27 — Onepauusa yteHus |D Koaos.
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5 BpeMmeHHble guarpamMmmbl

« tcyr Q
Bxon
cnrvana P
anpeca

taa R

Bxon/
BbIXO HaHHble npegpiayLlero agpeca MCTUHHbIE AaHHble
OaHHbIX

PucyHok 28 — BpemeHHast anarpamma uukna yreHus 1.
YnpasneHue no agpecy UnOE = UnCE = UIL, UnWE = UIH

tevr

>
Bxog 0,9 0,9
curHana >< AJpec NOCTOSHHbIN

agpeca N

0,1 0,1
tan)
) Ll
nCE
\ 0,9
0,5 3
\ A tpHz(nCE-D)
tpHZ(noE-D)
nOE tamoE) |
NG —
tHnwE-noE 7701
.
05 ty(noE- \ 05
»—<
Bxon/ Bricokuin umnenaHc N N N\
BbIXO/] KL [JaHHble BEpHbI »—
OaHHbIX N 4

PucyHok 29 — BpemMeHHasa gnarpaMmma uukna YteHus 2.
YnpaeneHue no nOE, nCE. U,we = Uy. CurHansel Ha BbiBogax TDI, TCK, STROBE
B cocTosiHum nornyeckoro «0», MRST nornyeckom «1»
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PucyHok 30 — BpemeHHas anarpamma uukna sanucu/ctmpanums 1.
YnpasneHue no nWE. U,oe = Uy Ha NPOTAXEHMUU LUKNa 3anucu
555 ana nporpamm PA ans nporpamm
/ZAA Ons CTMpaHus SA ans cTupaHusa cektopa
555 ans cTMpaHusa MUKpPOCXeMbl
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nVVE___//____\\ 01 _j?::__\\_
tsupwenoe) | |
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BbIXO,
A 55 ansa cTupanusa 30 Ans cTMpaHust cektopa

AaHHbIX 10 Ans cTMpaHWUsA MUKPOCXEMbl

PucyHok 31 — BpemeHHas anarpamma uukna sanucu/ctmpaHums 2.
YnpaBneHue no nCE. Upoe=Uiy
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PucyHOK 32 - BpeMeHHaﬂ AuvnarpamMmma UuKna 3aWMUTbI/CHATUSA 3aLUUTbI
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PucyHok 33 — BpemeHHasa gunarpamma nepeknto4eHus cTaTyCHbIX OuT.
Cuctema moxeTt ucnonb3oBatb NCE unun nOE ana nepekntoyeHus D2 u D6.
D2 nepekrtoyaeTcA TONbLKO NPU YTEHMU NO aApecy BHYTPU CTUPAaeMOro ceKropa
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MRST = 0 gnutenbHocTbio 150 MKkC — napannenbHbIN KaHan

PucyHok 34 — BpemeHHas anarpamMmma 3anucu/4teHusi nocrneaoBaTefibHOro KaHana
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PucyHok 35 — BpemeHHast anarpamma 3anucu nocriegoBatenibHOro kaHana SPI
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PucyHok 36 — BpemeHHasa aonarpaMmma 4YteHus nocnegoBaTeribHOro kaHana SPI
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6 [MpenenbHo-AoONyCTUMbIE U NpeaernbHble NapaMeTpbl

Ta6bnuua 13 — NpeaenbHO-AONYCTUMbIE INEKTPUYECKME PeXUMbI IKCNyaTauum m
npeaenbHbIe 3NIeKTPUYECKUE PeXUMbl MUKPOCXEM

Hopma napameTpa

(]
338
T O F MpepenbHo- .
o . MpepenbHbIA
HauvmeHoBaHue napameTpa, T % S | monycTumbiii Y FL)KMM
eAnHULa u3MepeHus g § o pexmm P
©
Lo QE He He He He
MeHee | bonee MeHee 6onee
HanpsikeHne nutanus, B Uce 3,0 3,6 - 3,9
BxogHoe HanpspkeHue BbICOKOro YPOBHS, B Un 2,0 5,25 - 53
BxogHoe HanpsikeHne HU3KOro ypoBHS, B U, 0 0,8 -0,3 -
HanpsikeHne BbICOKOrO/HU3KOro YPOBHS,
npuknagbiBaeMoe K BbIXOAY B COCTOSIHUM Uonz,
P il ay OHZ 0 5,25 -0,3 53
«BbikntoyeHo», B, Uoz
Ha BbIBogax DO — D7
BbIXO4HOM TOK BbICOKOrO YPOBHS, MA loH -2,0 - -4,0 -
BbIXO4HOM TOK HMU3KOrO YPOBHS, MA loL - 4.0 - 6,0
AnNnTenbHOCTb CUrHana BbICOKOro YPOBHS g 10 3 : :
cuHxpocurHana SCK, He WHSCK
AnNnTenbHOCTb CUrHana HU3KOro YPOBHS i 10
cuHxpocurHana SCK, He WLSCK
Bpems ycTaHOBNEHMS HU3KOrO YPOBHSA CUrHana ¢ o8
nCE oTHocMTenbHO cuHxpocurHana SCK, He SUInCE
Bpems yaoepxaHusi HU3KOro YpoBHS curHana ¢ 5*
nCE oTHocMTenbHO cuHxpocurHana SCK, He HInCE
Bpems ycTaHOBRNEHUSA BbICOKOrO YPOBHS
curHana nCE oTHocuTenbHO CMHXpOCUrHana tsuznce 28 - — -
SCK, Hc
Bpems yaoepxaHusi BbICOKOrO YpOBHS CUrHana ¢ 5*
nCE oTHOCWUTENbHO cuHXpocurHana SCK, He H2nCE
AnnTtenbHOCTb CUrHana BbICOKOro YPOBHS .
paspeLeHus 3anucn NCE B pexnme SPI nocne twhaince | 1000 - - -
KomMaHp 3anucu, HC
AnnTtenbHOCTb CUrHana BbICOKOro YPOBHS .
pa3pelueHus 3anucn nCE B pexunme SPI nocne twH2nce 50 - - -
KOMaHA YTeHUs, HC
Bpewmsa yaepxanusa curdana nOE OTHOCUTENBHO | tynwe- 1 3* B B B
OKOHYaHus curHana nWE, Hc nOE)
Bpems coxpaHeHus BbIXOAHbIX AaHHbIX i .
OTHOCUTenbHO curHanos, nOE, nCE npu yteHuy, | ,V("OED) 0 - - -
tv(nce -b)
HC
Bpems coxpaHeHus curHana agpeca ¢ 45 _ _ a
OTHOCUTENbHO curHana nWE, He VIOWE-A)
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Bpems ycTaHOBMNEHUA BXOOHbLIX CUrHanos
JaHHbIX OTHOCUTENIbHO OKOHYaHUA curHana
nWE, HC

tsuo-nwe)

30

Bpems ycTtaHOBReHUs curHana agpeca
OTHOCUTENbHO Ha4ana curHana nWE, Hc

tsua-
WE L)

BpeMFI yAaepxXaHuna curHarna BXOoA4HbIX AaHHbIX
OTHOCUTENbLHO OKOHYaHua curHana nWE, Hc

tH(nwe-D)

Bpems ycTaHOBMNEHUS curHana BbICOKOro
ypoBHA NWE OTHOCUTENBHO CHATUSA
curHana nOE, Hc

tsumoE H-
nWE)

Bpems yctaHoBneHus curHana nCE
OTHOCUTENbHO Ha4vana curHana nWE, Hc

tsumnce-nwe)

Bpems yaepxaHusa curHana agpeca
oTHOocuTenbHO curdHana nCE, He

tH(nce-A)

Bpems ycTaHOBNEeHUs curHana agpeca
OTHOCUTENBbHO Ha4vana curHana nCE, HC

tsuance )

Bpemsi ycTaHOBNEHUSA curHana BXOAHbIX JaHHbIX
OTHOCUTESIbHO OKOH4YaHUA curHana nCE, HeC

tsup-nce)

BpeMFI yoepXaHna curdana BXo4HbIX AaHHbIX
OTHOCUTENbLHO OKOHYaHuA curHana nCE npu
3anncun, HC

tH(nce-D)

Bpewms yaepxaHusa curHana nCE oTHocuTenNbHO
curHana nWE, Hc

tHwE-nCE)

Bpewms yctaHoBneHus curHana nCE
OTHOCUTENBLHO HanpskeHnsa nuTaHna Ugc, MC

tsuec—ncE)

Bpems yctaHoBneHus curdana nCE
OTHOCUTENBLHO OKOHYaHWA curHana nOE, HC

tsumoe-nce)

Bpems ycTtaHoBneHus curHana nWE
OTHOCUTENbLHO Havana curHana nCE, He

tsuwe-ncE)

Bpems coxpaHeHna curHana nCE oTHOCUTENbHO
curHana nWE,Hc

1:V(nCE—nWE)

BpeMFI BXO4a B pPEXUM 3allnTbl, MKC

tsumoEe-rR),
tsucae-PR)

[nutensHocTb curHana nWE npwu 3awure
cekTopa, MKC

tw(nwe-
PR)

[dnntenbHoCcTb curHana nWE Npn CHATUN
3aLLUNTbl CEKTOpPA, MC

tw(er-
nWE)

Bpems ycTaHOBNEHUA BXOQHOIO curHana
nocriegoBaTesbHbIX AaHHbIX OTHOCUTESIBHO
cuHxpocurHana TCK, HC

tsup-TcK)

Bpems yaepxaHusa curHana BxogHbIxX
nocriegoBaTesibHbIX JaHHbIX OTHOCUTESNIBHO
cuHxpocurHana TCK, HC

tHrek-b)

lMepwopn cnepoBaHUsA UMMYNbCOB TAKTOBbIX
curHanos Ha Bxoge TCK nipu
nporpaMMmMpoBaHnm, MKC

Tcwr)

0,14

0,24*

lMepwopn cnepoBaHUsA UMMYNbCOB TAKTOBbIX
curHanos Ha Bxoge TCK npu ctupaHun, MKc

Tcer)

0,38

0,64*

[nMTenbHOCTb CUrHana HNU3KOro YpoBHS
paspeweHnd 3anucn nCE, HC

twnce L)

30

[JdnMTenbHOCTb CUrHana HNU3KOro YpoBHS
paspeleHuns 3anncn nWE, HC

twewe L)

30

BpeMFI HapacTtaHuna U cnaga BXOoOHbIX CUrHanos,
HC

tr: tf

10

20
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EmkocTb Harpysku, nd C. - 50* — _

Paboyas yactoTa nocnenosaTenbHOro

nHTepdenca, My f - 50 - -
Yncno uMKnoB 3anncu/cTmpaHna gaHHbIX

npu T=85°C Npr 20000 - - -
npn T=125 °C 10 000

Bpems xpaHeHus nHdgopmauuu, net o5

npu T=85 °C tos _ _ _
npn T=125 °C 13

Bpems umkna cumTbiBaHms nHdopmauum, HC tevr 60* — — —

Bpems yaepxaHuna curHana Sl BXOAHbIX
nocrnegoBatenbHbIX AaHHbIX OTHOCUTESbHO thsi 1 - - -
cuHxpocurdana SCK, He

Bpems ycTtaHoBReHUA BxogHoro curHana Sl

nocnegoBaTeribHbIX AaHHbIX OTHOCUTENbHO tsusi 2 - - -
cuHxpocurHana SCK, He
[NnTEeNbHOCTb CUrHamna BbICOKOro YPOBHS .

twnce H 30 - - -
paspeLueHust 3anucm nCE, HC
[NnTEeNbHOCTb CUrHamna BbICOKOro YPOBHS .

tW(nWE H) 30 - - -

paspeweHna 3anmcu NWE, HC

llpumeyaHue —He pnonyckaetcs ogHOBpeMeHHOe BO3feilcTBme ABYX M 6onee npeaenbHbiX
PEXMMOB
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7 JdnekTpuuyeckue napameTpbl MUKPOCXEMbI

Ta6bnuua 14 — dneKkTpuyeckme napamMmeTpbl MUKPOCXEM NPU NPUEMKE U NOCTaBKe

o ©
0OsS® Hopma 2
oI Qo Pl
HaunmeHoBaHue napameTpa, TIoh napameTpa 5
eAnHULa u3mMepeHus, 0o g Y é
X M Q E o
PEXKMM U3MepeHns >0 ® He MeHee | He Gonee s Q
nno c o ©
o -
BbIxogHoOe HanpsKeHne BbICOKOro YpoBHS, B UoH 2,4 -
BbixogHOE HanpshkeHne HU3KOro ypoBH4, B UoL - 0,4
Tok noTpebneHns B pexxmme XpaHeHnsa npu
KMOTI1-ypoBHSiIX Ha Bxogax, MA
npun Unce = Unoe = Umrst = Uce, Ui =0 B, lees - 1
f| =0 MI_LI,
BbIXOOHOWM TOK BbICOKOIO YPOBHSA B COCTOSHUM
«BblkntoveHo», MKA lozn -1 1
np¥t Unce = Uy
BbIXOOHOM TOK HU3KOMO YPOBHSA B COCTOSHNUN
«Bblkno4eHo», MKA lozL -1 1
npyt Unce = Uy
TOK yTeuYKM BbICOKOIO YPOBHSA Ha BXo4e, MKA,
liLn -1 1
ana BbiBogos agpeca, NCE, nOE, nWE
TOK yTe4KM HU3KOro ypoBHS Ha Bxoae, MKA lie -1 1
BXx04HOM TOK BbICOKOIO YPOBHSA Ha LIMAIPOBLIX
BXOAax, C pe3ncTopoM goonpeneneHns, MkA, | 80 180
ansa sbiogos TDI, OE_HV, A9 HV, SEL_SPI, I
SCK, SI, TCK, MRST, STROBE
Bpems 3agepxku pacnpocTpaHeHns AaHHbIX Npu 25,
nepexone BbIXoAa N3 COCTOSAHUA 1) 125,
tPHZ(nCE-D) -60
BbICOKOrO/HU3KOro YPOBHSA B COCTOSIHME 1 - 16
«BbikntodeHo» no curHany nCE, Hc, tpiz(ncED)
npu C. =5 nd
Bpemsi 3agepkkn pacnpocTpaHeHus SaHHbIX Npu
nepexone BbIXoAa N3 COCTOSAHUSA ¢ 1)
PHZ(nOE-D)
BbICOKOIO/HWU3KOro YPOBHS B COCTOSIHWE 1) - 16
«BbikntoveHo» no curHany nOE, Hc, tpLz(noE-D)
npmn C, =50 n®
Bpems 3agepxku pacnpocTpaHeHUs AaHHbIX Npu 1)
nepexone BbiIxoAda N3 COCTOAHUS «BbIknto4YeHo» B| tpzH(sck-p) 18
1 -
COCTOSIHNE BbICOKOrO/HU3KOrO YPOBHS NO CUrHany tpz1 (SCK-D)
SCK, HC
Bpems 3agepxku pacnpocTpaHeHUs AaHHbIX Npu 1)
nepexoae BbIXxo4a U3 COCTOSHMSA BbICOKOrO tpHz(sck-D) 18
1 -
/HN3KOro YPOBHSA B COCTOsIHNE «BbIkMtoueHo» no teLz(sck.D)
curHany SCK, Hc
Bpems Bbibopku no curHany TCK, HC tacrek) - 35*
Bpems ctupanusa cektopa, * *
ME P P tweEer_s) 110 220
Bpemsi nporpammupoBaHuns 6anta, MKc tovp gyt - 200
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© S Hopma 30
oOTQa >3
HaumeHoBaHue napameTpa, oy napameTpa =R
eanHULa U3MepeHus, Qo ‘Ev Y é
X ™M Q E O
PeX1M UsMepeHns >0 ® He MeHee | He bonee s Q
nwY c o ©
o [
[OnHammyeckun Tok NnoTpebnenus, MA, | _ 40
npu lo = 0 MA oce
Bpemsi Bbibopkn agpeca, He taa) - 50
Bpems Bbibopku no curHany nOE, HC tanoe) - 50* 12255’
Bpems Bbibopku no curHany nCE, He tance) - 60* - 60
Bpemsi CTUpaH1si MAKPOCXEMbI, MC twer) 350 700"
Bpemsi nporpaMmmnpoBaHnsa MUKPOCXEMBI, C tcyer 52* 105*

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

MuKpocxeMbl AOMKHbI ObiTb YCTONYMBBLI K BO3OENCTBUIO CTaTUYECKOro 3reKTpuyecTBa

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

Pasfnen Haxooutca B pa3paboTke.
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9 T[abapuUTHbLIN YepTeX MUKPOCXEMbI

36

28

3+0,5

110 KOHTYPY

— f/ \\ I
(?* L ——— ::
E. D |42 = — n
H..
==l =
ﬂ_J N — — —
£ @ N — ——— -
g N — ———
! = _ / — 1
1 6 \ ‘ ‘ / 16 L
Kntoy ‘ ‘
7 15
-
0,7 max 13,3 max n 0,7 max
B A
B [0 20,3 max |

1 A - pgnuvHa BbiBOAa, B Npeaenax KoTopo NpoM3BOANTCHA KOHTPOSb CMELLEeHNS

NSIOCKOCTEN CMMMEeTpPUN BbiIBOOOB OT HOMUWHAIIbHOIoO pacnoJioxXeHus.

2 B — wupmrHa 30HbI KOHTPOSS, KOTOPasi BKIKOYAET AENCTBUTENBHYIO LUMPUHY MUKPOCXEMbI
N HEKOHTPONMMPYEMYHO YacTb MUKPOCXEMBbI.

3 Hymepauwus BbIBO4OB NokasaHa yCroBHO.

PucyHok 37 — Mukpocxema B kopnyce H14.42-1B
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41
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36

35
34
33
32

O oo0ooooodboooaooo
4,3 max

31

4,3 max

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

(anioMnHun).

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

3 M - mapkuposka kpuctanna MLDR105, nokaszaHa yCroBHO.

4 Howmepa KI1 kpuctanna, KpoMme nepBon, NpMcBOeHbI ycrioBHO. PacnonoxeHue Kl
COOTBETCTBYET TOMOSIOTMYECKOMY YEePTEXY.

PucyHok 38 — Kpuctann (6eckopnycHoe UCnosiHeHue)
Ta6bnuua 15 — KoopauHatb Kl

Ne | O6o3HaueHue KoopauHaTthi KI1 Ne | O6o3Ha4eHue KoopauHatsbl KI1
Kn Kn X Y Kn Kn X Y
1 2 3 4 1 2 3 4
1 A<18> -134,3 19278 | 32 nCE 1930,7 -1314,7
2 A<16> -406,8 19278 | 33 A<10> 1930,7 -1042,2
3 A<15> -679,3 19278 | 34 nOE 1930,7 -769,7
4 A<12> -951,8 19278 | 35 TCK 1930,7 -497,2
5 TDI -1224.3 1927,8 | 36 A<11> 1930,7 -224,7
6 A<7> -1496,8 1927,8 | 37 TM<2> 1930,7 35,2
7 A<6> -1930,7 1511,3 | 38 TM<1> 1930,7 286,1
8 A<5> -1930,7 1238,8 | 39 TM<0> 1930,7 536,9
9 A<4> -1930,7 966,3 40 VPP 1930,7 787,7
10 A<3> -1930,7 693,8 41 A<9> 1930,7 988,9
11 DUcc -1930,7 379,6 42 A<8> 1930,7 1261,4
12 SHDN -1930,7 129,7 43 A<13> 1930,7 1533,9
13 EXT POR -1930,7 -120,1 44 A<l14> 1514,2 1927,8
14 A<2> -1930,7 -403,9 45 STROBE 1241,7 1927,8
15 A<1> -1930,7 -676,4 46 MRST 969,2 1927,8
16 A<0> -1930,7 -948,9 47 A<17> 696,7 1927,8
17 D<0> -1930,7 -1221,4 | 48 nWE 424,2 1927,8
18 OE _HV -1930,7 -1493,9 | 49 VD33! 148,3 1927,8
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19 A9 _HV -1514,2 -1927,8
20 SEL_SPI -1241,7 -1927,8
21 D<1> -969,2 -1927,8
22 D<2> -696,7 -1927,8
23 SO -424,2 -1927,8
24 VSS! -124,2 -1927,8
25 D<3> 134,3 -1927,8
26 D<4> 406,8 -1927,8
27 D<5> 679,3 -1927,8
28 D<6> 951,8 -1927,8
29 SCK 1224,3 -1927,8
30 Sl 1496,8 -1927,8
31 D<7> 1930,7 -1587,2
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10 UHdopmaumnsa pna 3akasa

TemnepaTypHbIN

O603HayYeHue MapkupoBka Tun kopnyca ManasoH
1636PP3Y 1636PP3Y H14.42-1B MuHyc 60 — 125 °C
K1636PP3Y K1636PP3Y H14.42-1B MuHyc 60 — 125 °C

K1636PP3YK K1636PP3Ye H14.42-1B 0-70°C

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

lMpumeyaHue — Mukpocxembl B 6€CKOPNYCHOM MCMOMHEHMM NOCTaBNAOTCA B BUAE
OTAENbHbIX  KPUCTanmnoB, MoOfy4YaemblX  pasgeneHveM  nnactuHbl.  Mukpocxembl
noctaensTca B Tape (kencax) 6e3 notepu opueHTaumm. MapkMpoBKka MUKPOCXEMbI —
1636PP3H4 1 K1636PP3H4 — HaHOCKTCA Ha Tapy.
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INucT perncTpaumm naMmeHeHU M

Ne fOata |Bepcus KpaTkoe copepxaHue nsMeHeHUs NeNe nsmeHsembIx
n/n P P Aep nicToB

1 21.05.2015 | 1.0.0 |BepeHa Bnepsble

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