Cneuyudgukayus

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

T — rog BbINycKa
HH — Hepens Bbinycka

Twun kopnyca:
— 42-BbiIBOgHOMN

MeTannokepamMmnyeckumn Kopnyc
H14.42-1B;

MukpocxeMbl 1636PP3H4 n
K1636PP3H4 noctaBnsoTcs B
©eCcKopnyCHOM MCMOSTHEHUMN.

OcHOBHbIe XapakTepUCTUKN MUKpoOCXeMbl.

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

Hanunune aByx nocnegoBaTenbHbIX U NapannenbHoro
NHTEPENCOB;

CoBmecTmocTb no Bxogam ¢ 5 B («5 B TonepaHTHOCTbY);
[Ba cekTtopa no 2 Méur;

256 ctpaHuy no 16 Kéur;

B0O3MOXHOCTb CTUpaHWs CTpaHuL, KOMOUHALUN CEKTOPOB U
BCEN NamsTu;

PyHKUMNA 3alLUNTbI CEKTOPA OT CTUPAHUSA U 3anucu:
annapaTtHas npoBepKa CeKkTopa Ans NpeaoTBpaLleHns
CTUPaHUSA 1 3anucy;

YMeHbLLEHME BPEMEHN MPOrpaMMMpPOBaHNS MpK
MOBTOPSAOLLMXCHA NPOrpaMMHbIX KOMaHLHbIX
nocrniegoBaTenbHOCTAX (pexum bypass);

AnnapaTtHbI anropuTM aBTOMaTUYECKOro CTUPaHUA U
Bepumkaummn Bcen namsiTv Unn Kenaemoro Konnmyecrtsea
CEKTOpOB;

AnnapaTHbI anroputM aBToMaTU4eckon Bepudukaumm n
3anmncu JaHHbIX MO YKa3aHHOMY afpecy;

MporpammMHbI MeTOL, AETEKTUPOBAHUS OKOHYAHUSA LIMKNOB
CTUPaHNSA 1 3anucy;

BcTpoeHHas cxema hopMUpOBaHUS BbICOKOBOSIbTHOMO
Hanps>KeHNs NPOrpaMMmMpPOBAHUSA N CTUPAHWS;
BcTtpoeHHas cxema cbpoca npu BKIOYEHUN NUTAHWUS;
Bpemsi coxpaHeHus gaHHbIx 13 neT npu

Temnepatype 125 °C;

10 000 umknos 3anucu/CTMpaHnsa gaHHbIX Npu Temnepartype
125 °C;

HanpsikeHne nutanms ot 3,0 go 3,6 B;

Tok noTpebrneHnsa B pexnme xpaHeHusa He bonee 1 MA;
OnHamnyecknii Tok notTpebneHnsa He 6onee 40 MA;

Bpems Bbibopkn He 6onee 60 Hc;

Pabouunn gnanasoH Temneparyp:

O6o3Ha4eHune Owana3oH
1636PP3Y MuHyc 60 — 125 °C
K1636PP3Y MUHyc 60 — 125 °C

K1636PP3YK 0-70°C

O6Lee onucaHue u o6nacTb NPUMEHEHUSA MUKPOCXEMbI

Mukpocxembl nHTerpanbHble 1636PP3Y (ganee — Mmukpocxembl) npeactaBnsoT cobom
9HeproHesaBUCMMble 3anomMuHarowme ycTponctsa Tuna «Flash» ¢ konuyectBoM UMKNOB
nepesanucy A0 HECKONbKUX AECATKOB TbICAY ANA XpaHEeHUs 1 onepaTtMBHON MoaudmKaunm
MaCCVBOB JaHHbIX, TPOrpamMmmMHOro obecrneyeHns 1 perynupyroLimMx BO34enCTBUN annapaTypbl

cneunanbHOro Ha3Ha4YeHu4.
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

1 CTtpyKTypHasa 6ri0K-cxema MUKPOCXeMbI

AO-Al18 I »| Ynpaensioumit - f—@———— (%X;o“gz | ——Ucc
NCE > per:CT:Hiis(eca -
nWE A
¢  / 188 PerynsaTop
OE_HV > HanpseHus — Bg
A9 _HV »| WnTepdeiic o
nOE P yrnpaBneHus _ Bydep D3
MoZynsMM » D4
Ucc BBOgA/ |-t
- Fenepatop | 10MMy [  namam »|  BLioaa | D5
GND - __ D6
\ v *V —
DI <P Mocnepo- Mogaynb [eHepatop Mogaynb
TCK P>sarenbHbiit namstn 1 [ BbicokoonbTHOro [P namsitn 2
STROBE—®| «kaHan 1 2 Méut HanpskeHus 2 Mout
MRST —» ¢ ¢
SEL_SPI—»! Mocrego- Jlornka ynpasneHus
SO <—garenbHbiit reHepaTopOM BbICOKOBOJIbTHOIO
SCK — KaHan 2 HanpsxeHus
Sl

PucyHok 1 — CTpykTypHas 6nok-cxema MUKPOCXEMbI
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

2 YcnoBHo-rpachuyeckoe o603HavYeHue
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

3 OnucaHvue BbLIBOAOB

Tabnuua 1 — OnucaHue BbIBOAOB

N2 KOHTaKTHbIX

Ne BbIBoAa O6o03Ha4yeHne
kopnyca nrowanok BLIBOAA HasHa4yeHue BbiBOAa
KpucTtanna

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 A1 Bxog curHana agpeca

13 16 A0 Bxog curHana agpeca

14 17 DO Bxoa/Bbixoa curHana gaHHbIX

15 18 OE HV Bxoa pexuma yCTaHOBKWU/CHATUS 3alMThbl OT

— 3anucu 1 CTUpaHuns

Bx KUM TaHOBKW/CHATUSA WTbl OT

1 1 oty (B peste crasomulcinTin s

17 20 SEL SP| Bbibop nHTepdenca SPI (akTUBHbIN BbICOKUIA

- 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 nHtepdenca SPI

27 30 Sl BxogHble gaHHble nHTepdenca SPI

28 31 D7 Bxopa/BbIxoa curHana gaHHbIX

29 32 nCE Bxopn curHana paspelueHns BbIOOpPKU
(aKTMBHbIN HWU3KWUI YPOBEHb)

30 33 A10 Bxog curHana agpeca

31 34 NOE Bxopn CUrHana paspelleHns YTeHms
(aKTMBHbIN HU3KUA YPOBEHD)

32 35 TCK Bxoa cuHxpocurHana

33 36 A11 Bxoa curHana agpeca

34 41 A9 Bxog curHana agpeca

35 42 A8 Bxog curHana agpeca

36 43 A13 Bxopg curHana agpeca

37 44 Al4 Bxopg curHana agpeca

38 45 STROBE Bxoa curHana MHMumMmMpoBaHusi obMeHa
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

N2 KOHTaKTHbIX

Ne BbIBoAa O6o03Ha4yeHne
nrfowanok HasHa4yeHue BbiBOAa
Kopnyca BblBOAA
Kpuctanna
39 46 MRST Bxopa curHana cbpoca (akTvBHbIN ypoBeHb “0”)
40 47 A17 Bxog curHana agpeca
a1 48 nWE Bxog CUrHana paspeLueHns sanmcu (aKTMBHbIN
HW3KNUN YPOBEHb)
42 49 Ucc BbiBoa nutaHua 3,3 B
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

4 YKasaHuAa no NMPUMEeHEeHUI0 U AKcnnyarauymmn

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

WMHCTpyMEHT ana navku (CBapkum) U MOHTaxa He [JOfKeH WMeTb MnoTeHuunarn,
npesbiwatowmn 0,3 B oTHOCUTENBHO WNHBI «O0LWMAY.

3anpelaeTca nogsefeHne Kakux-nnbo anekTpuyecknx curHanos (B TOM YUCHe LUUH
«lMutaHmer, «OBLWMIN») K BbIBOAAM MUKPOCXEM, HE MCNOSb3yeMbIM COrflacHo Tabnuue 1.

He ponyckaeTcs noaBeaeHue arnekTpudecknx CUrHanos (B TOM Yncre WuH «lMutaHve,
«Obwuny») k obpaTHOM CTOPOHE MUKpOcxembl B HGeckopnycHoM ucrnonHeHun (1636PP3H4,
K1636PP3H4).

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

KpblILWKa MUKpPOCXEM 3MeKTpUYeCckn coeamHeHa ¢ BbIBOAOM 21 («OBLwumn»).

Mopsaok nofayun u CHATUS HanpskeHUs NMTaHUS 1 BXOOHbIX CUTHANoB Ha MUKPOCXEMY:

— nogaya (BKMHOYEHME MUKPOCXEMbl) — OOLIMIN, NUTAHWE, BXOOHbIE CUrHanbl UK

OLHOBPEMEHHO;
— CHATME (BbIKITIOYEHNE MUKPOCXEMbI) — B 06paTHOM NOpsiAKe UM O4HOBPEMEHHO.

BpeMeHHble anarpaMmMbl paboTbl MUKPOCXEM NPUBEAEHbI HA pyUcyHKax 28 — 36.
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

5 OnucaHue PyHKLUNOHUPOBAHUSI MUKPOCXEMbI

5.1 MNopnpepxuBaemMble onepauumn Ha LUNHE NaMATH

B pasgene onucbiBaloTca HeobxoguMmble YCNOBUS U onepaumn, nogaepXvBaemMble
MUKPOCXEMOW, KOTOPbIE NHULIMNPYIOTCHA Yepes BHYTPEHHUN KOMaHAHbIN perncTtp. KomaHaHbIn
perncTp He 3aHMMaeT agpecHoe NPOCTPaHCTBO NamMsTW. KoMaHAOHbIA pernctp COCTOUT U3
TPUITEPOB, KOTOPblE XPaHAT WHAOPMAaLMIO, MOCTynawLylo C LWKMH agpeca W AaHHbIX,
HeobxoaMMyto A5 BbiNONHEHUA koMaHg. CogepXXMMoe perncTpa Ucnonb3yeTcst BHYTPEHHUM
UHTepgencom ynpasneHus. WHTepdenc ynpasneHus dopmMmupyeT onepauumn Aans
ycTponctea. Hmxke (Tabnuua 2) nokasaHbl onepauum Ha LWnHe namaTn, Tpebyemble BXOAHbIE
N BbIXOAHbIE YPOBHW CUrHamnoB.

Ta6bnuua 2 — Tabnuua NCTUHHOCTU MUKPOCXeMbl. Onepauum Ha LWMHe NaMATU

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

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

5.2 Tpeb6oBaHuaA, npeabaABNsAeMble NPU YTeHUU AaHHbIX

[Jna 4TeHns AaHHbIX C BbIXogoB, Ha BbiBoAbl NCE u nOE Heobxogaumo nopathb
nornyeckun yposeHb Hynd. Beisog nCE perynmpyeT MOLWHOCTb U BbiOMpaeT MUKPOCXEMY.
BoiBog nOE ocyuiecTBnsieT ynpaeneHme BBOAOM-BbIBOAOM MaccuBa AaHHbIX. BeiBog nWE
JOMMKEH OCTaBaTbCA B COCTOSIHUN €OUHULIbI.

BHyTpeHHUIN nHTepdenc ynpaBneHus nepexoguT B COCTOAHWE YTEHUS AaHHbIX Npwu
BKIMIOYEHUN NUTaAHUS UM annapatHom cbpoce. TakMm oOpasom, rapaHTUpyeTcs, 4TO
CnyyYyamHoe M3MEHEHMEe COAEPXMMOro Moaynst NaMsaATUM He NPOU3OMOET MNpPU NepexoHblX
npoueccax nuTaHus. HMKaknmx KomaHg B 3TOM pPEXUME He HYXKHO, YTOObI MONYyYnTb AaHHbIE.
Llnkn yTeHna aHanormyeH ctaHg4apTHOMY MUKPOMPOLECCOPHOMY LMKY, BO BPEMSI KOTOPOro
agpec BbICTaBNsieTCA Ha BXOAbl agpeca, a AaHHble BblAalTCs Ha BbIXOAbl AAHHbIX.
Mwukpocxema ocTaeTcsa AOCTYNHOM AN YTEHUS, NoKa CoAePKMMOEe KOMaHOHOro permctpa He
N3MEHUNTCH.

[nsa gononHuTensHon MHpopmaumm cm. nogpasgen 5.10 «YteHne maccmBa JaHHbBIXY.
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

5.3 KomaHAabl 3annMcu n KoMaHAHble NocneaoBaTeNIbHOCTH

Ona 3anMcu  KOMaHL WAM  KOMaHOHbIX — MNOCredoBaTenbHOCTEN,  BKOYas
nporpamMmmupoBaHne AaHHbIX B MOAYMb NaMATN MUKPOCXEMbl (MOAYSb NaMATU) U CTUpaHue
CEKTOPOB MaMsATW, MCMNOMb3YeTCsA Mepexoq YPOBHSA CUrHamna W3 JOrM4eckoro «Hyns» B
«eguHuuy» Ha BbiBogax NnCE wnu nWE, B 3aBUCMMOCTM OT TOrO, Kakon M3 HUX NPOU3ONOET
paHble. BoiBog nOE gormkeH octaBaTbCa B COCTOAHUN NOMMYECKON eANHULbI.

Pexxum mukpocxembl «Unlock Bypass» (pasbrnokupoBaHne o06XOAHOro perucrpa)
MO3BOMSET YCKOPUTb MporpamMmupoBaHve. B 3ToM pexume TOMNbKO ABa uUukna (BMeCTo
YyeTbIPEX) TpebyrTca ans nporpammupoBaHus 6anTta. B nogpasgene 5.13 «KomaHgHas
nocnegoBaTeNibHOCTb NporpammMuMpoBaHusa G6anta» nogpobHO onucbiBaloTca oba pexuma
3anucu: ctaHgapTHeln n «Unlock Bypass».

C nomoLLpbo onepaumm CTMpaHus MOXHO CTepeTb CTpaHULy, OOUH CEKTOP, HECKOMbKO
CEKTOPOB UM BCIO NamaTb. HuxXe npeactaBneHo agpecHoe MPOCTPaHCTBO AN KaXdoro
cektopa (Tabnuua 3). Agpec cekTopa COCTOUT U3 agpecHbIX OUT, NO3BONSAKLWMX BbIOpaTh
oanH un3 cektopoB. B nogpasgene 5.9 «OnucaHne komaHa» nogpobHO onucbiBaeTcH
CTMpaHue cekTopa 1 BCen NamaTu.

Nocne 3anmucu cuctemMom KOMaHAHOM  nocrnepoBaTenbHocTU  «Autoselect»,
(aBTOMaTU4eckun BbIOOP) MUKpocxeMa BXoAuUT B pexnm «Autoselect». Cuctema moxet
npountatb «Autoselect»-koabl U3 BHYTpeHHEro peructpa Ha Bbixogax DO-D7. [Ona atoro
NPUMEHSAOTCA CTaHOAPTHbBIE LMKIbl YTEHUS.

Tabnuua 3 — AgpecHoe NPOCTPaHCTBO CEKTOPOB

Owvana3oH agpecoB
CekTop Al8 (B WwecTHaguaTepuyHon cucteme
cyucneHus)
SAO0 0 00000h-3FFFFh
SAl 1 40000h-7FFFFh

5.4 PeXuM NOHMXEeHHOro aneKTponoTpedneHns

Ecnn He ocywecTBnalTCA onepauum YTEeHUss WUNU 3anucu B  MUKPOCXEMY, TO
MUKPOCXEMA MOXET HaxoOUTbCA B peXuMMe XpaHeHusi. B aTom pexunme Tok notpebneHus
3HAYNTENBbHO CHMXaEeTCs, BbIXOAbl NEepeBOAATCA B BbICOKOMMMELAHCHOE COCTOSHME,
He3aBMCcMMO OT cocTosiHua Bxoga nNOE. [Ina Bxoga B pexuM XpaHeHust Ha BbiBog NCE
Heobxoaumo nogatb HanpsbkeHne Ucc + 0,3 B (3To Bonee orpaHMYEeHHbIn guManasoH, Yem
Ui). Ecnn Unce = Uin, Ho 3a npegenamu Ucc + 0,3 B, TO MMKpOCXeMa Takke BOMAET B PEXUM
XpaHeHusi, HO TOK NoTpebneHus byaeT 6onblie. [Ina nepexoaa U3 pexvma XpaHeHus B PEXUM
yYTeHus TpebyeTcs cTaHgapTHOe Bpems focTyna (He 6onee 60 He).

Bo Bpemsa onepauui ctMpaHus MM NporpaMMUpoOBaHMs MUKPOCXeMa HaxoamuTcs B
pexume akTMBHOIro NOTpebneHus, Noka He 3aKOHYMTCS onepauus.

5.5 Pexum «Autoselect»

Tekywmm pexum npegoctaBnaeT naeHTUmKaTopbl NPOU3BOANTESNS U MUKPOCXEMbI, a
Takke obecneymBaeTr  BepudMKaUMlO  3aAWMUWEHHOCTU  CEKTOPOB C  MOMOLLbLO
NOEHTUMKALNOHHBIX KOAOB BblgaBaemMblx no wuHe DO-D7. 3TOT pexum nepBOHaYanbHO
npegHasHayancs Ana nporpammHoro obopyaoBaHusi, 4TOObl aBTOMaTMYeckn BbIOpaTb

© AO «lMKK Muna+dp» 8



Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

COOTBETCTBYHOLMIA anroput™M MNporpaMMmMpoBaHna  Ons  MuKpocxembl. OpgHako, 9Tu
noeHTnmKkaTopbl MOryT ObITb TaKKe MOMyYeHbl Yepe3 KOMaHAHbIA PErnCTp.

Korga wmcnonb3yetca nporpaMmmHoe obopyaoBaHue, pexum «Autoselect» Tpebyet
Hanuuusa HanpsbkeHnst Ui Ha Bxoge A9 HV. AgpecHble Bxoabl A6, A1, A0 AormkHbl ObiTb
yCTaHOBMEHbI B COOTBETCTBUM C Tabnuuen Hwxe (Tabnuua 4), korga npoucxoauT
BepudunKaums 3almnLEHHOCTM CEKTOPOB. AOpec CEKTOpa A0SMKEH BbICTaBNATbCA HA CTapLUMX
BGuTax agpeca B COOTBETCTBUN C Tabnuuen agpecHoro npoctpaHcTea cektopoB (Tabnuua 3).
Tabnuua 4 nokasbiBaeT COCTOSAHNE OCTarbHbIX aApPECHbLIX OUT, KOTOPbIE HE UMEIOT 3HAYEHMSI.
Koraa Bce Heobxoammble OUThI BbICTaBreEHbIl, Kak TpebyeTcd, nporpammHoe obopyaoBaHue
MOXET CUYUTaTb UAEHTUMUKALMOHHBIN KoA ¢ Bbixogos DO-D7.

MoxHO nocnatb koMaHay «autoselect» yepes KOMaHOHbIN PErncTp, Kak nokasaHo B
Tabnuua 5 nogpasgena 5.7 «OnpefeneHne KOMaH4 Ha LWMHE namdaTuy. 3TOT MeToq He
TpebyeT HanpsbkeHns Un Ha Bxoge A9 HV. B nogpasgene 5.9 «OnucaHve komaHa»
noapobHO paccmaTpmBaeTCs 3TOT MeToL.

Tabnuua 4 — «Autoselect»-koabl

Al18 | Al5 A5
OnucaHwue nCE \nOE|nWE| no | no |OE HV| A9 HV |A6| no | A1 | AO | D7 no DO
Al6 | A7 A2
ID
MpoussoauTENs L L H X X L H L| X L L 01lh
ID Mukpocxembl L L H X X L H L| X L H 4Fh
01h
Bepudumkauus 3alUNLLEH
3aLlMLEHHOCTH L L H SA | X L H L| X H L 00h
cekTopa He
3alMLWEH

5.6 3awwuTa U CHATUE 3aLUTbI C CeKTopa

AnnapaTHas 3awuTa cektopa 6rokupyeT onepauum nporpaMmMmmpoBaHnga 1 CTUpaHUS
ana  nwoboro cektopa. AnnapaTHOE CHATUE 3awuTbl CEKTOpa paspellaeT onepaumn
nporpaMMmMpoBaHNS U CTUPaHNA AN paHee 3alULLEHHOro cekTopa.

MeTop 3alnTbl M CHATUS 3alUUTbl C CEKTOpPA NpeaHa3Ha4YeH TOMbKO AN NPOrpamMMHOro
obopynoBaHus, Tpebytowero HanpsxxeHne Uix Ha BeiBogax A9_HV n OE_HV.

Mukpocxema nocTaBndeTcd C HesalwuwEHHbIMKM  cekTopamu. [1o  XenaHuto
nonb3oBaTenis AaHHble B MUKPOCXEMY MOTyT OblTb 3anporpamMmMuMpoOBaHbl U YCTAHOBMEHbI B
3alyMLLEHHOE COCTOSHUE.
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5.7 OnpegeneHne KOMaHA Ha WUHE NaMATU

Ta6bnuua 5 — [locTynHble KOMaHAHbIe NOCreAoBaTeNIbHOCTH

_ Unknbl Ha WKHe
KomaHgHble é YetBép-
nocnepoBaTenb- £ | lMepBbin Btopon TpeTtun N MaTbIn LWecTon
HOCTU é’ Tbin
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
lNpounssogntens
S ID Mukpocxembl | 4 | 555 | AA | 2AA| 55 | 555 | 90 | X01 | 4Fh
' |Bepudrkaums (SA)| 00
9O |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
lNMpumeyaHus:
1 X — 3Ha4veHue Ui unm Uik,

RA — agpec 4untaemomn s4enkn namaTu;

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

PA —agpec nporpaMMmpyemMon SiYenknm namaTn (agpec 3allenkmBaeTcs no
nonoxurtensHomy ¢poHTy NWE unn nCE, B 3aBUCMMOCTM OT TOrO Kakow
CNy4YnTCs paHbLUe);

PD — gaHHble, nporpamMmupyemble B  A4enky namsatm  PA  (gaHHble
3auenkmBaroTca Nno  nosioxutenbHoMy poHTy nNWE wnmn nCE, B
3aBMCUMOCTU OT TOrO KaKoW CNy4YnTCsi paHbLue);

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

PgA —agpec cTpaHuupbl, koTopast ctupaetcsa. C MnomMowbi agpecHbix out
A18-A11 BbIbMpaeTca cTpaHuua.

2 OnuncaHue onepaunin Ha WNHEe NaMsaTy NnpuBeaeHo B Tabnvua 2.
3 Bce 3HauyeHns npuBeaeHsbl B LUECTHAALATEPUYHOM BMAE.
4 Bce KomaHOHble UMKMAbI NpeacTaBnalT cobonm onepaumm  3anucu, 3a

NCKNIOYEeHMEM onepaumn YTeHMss MaccmBa JaHHbIX UNW AaHHbIX « Autoselect».

5 AppecHble 6uTbl A18-Al2 He MMEKT 3HadeHusa Ans KoMaHaHbIX M «unlock»-

LMKIOB.

6 Bo Bpems onepauumn 4teHns KomaHaHble 1 «unlock» Uuknbl He TpebyoTcs.
7 KomaHnpga «reset» Tpebyetcsa gnga Bo3BpaTa B PEXMM YTEHUA MaccuBa AaHHbIX,

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

NOMNYECKYH0 «eauHuLYy» (MOKa MUKpPOCXeMa BbI4AET AaHHble cTaTyca).

8 UeTBEPTLIN LINKIT KOMaHOHOW nocnegoBaTenbHOCTU «Autoselecty — LMK YTeHns.
9 Mpu BepudmMkaumm 3alUWEHHOCTU CeKTopa uuTalTca AaHHble 00h ans

He3awuweéHHoro cektopa, 01h anga sawuwéHHoro cekropa.
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10 KomaHay «unlock bypass» Tpebyetcsa BbINONHWUTE Nepea KomaHgHon «unlock
bypass programy.

11 Tpebyetca komanga «unlock bypass reset» ana Bo3BpaTa B PEXUMM YTEHUS
MaccuBa AaHHbIX, eCIM MUKpOCXemMa Haxoamnochk B pexnme «Unlock Bypass».

5.8 AnnapaTHas 3awmTa gaHHbIX

KomaHaHble nocnegoBaTenbHOCTU NPOrpaMMUPOBAHUSA UM CTUPAHUS BKIOYAKOT B
cebs uMKnbl pas3bnokMpoBKM ANS 3aliMTbl AaHHbIX OT OWMBOYHOM 3anucu. B gononHeHuu K
9TOMY HUXeOoMnuCaHHble MeToAbl annapaTHOW 3aluTbl NpedoTBpaLLatoT cryvarHyo 3anucb
WNn cTMpaHne, KOTopble MOTyT BbITb NPUYMHOWN NEPEXOAHbIX MPOLLECCOB MpU Nogade n CHATUU
NUTaHWs, a Takke LWYMOB B LiensxX NUTaHus.

B Mukpocxemy BkntoveHa cxema cbpoca npu BKIAKOYEHUU NUTaHUS (power—on reset),
koTopas obecrneunBaeT BNOKMPOBaHNE BHYTPEHHMUX CXEM MPOrpaMMUPOBaAHUS U CTUPaHUS, a
TaKKe KOMaHOHOro perucTpa Ha BpemMsi 4 Mc nocrie nogayn HanpsbkeHusa nutannsa Ucc.

Ha Bxogax nCE, nOE, nWE ycTtaHOBMNeHbl QuUIbTpbl WUMMYMbCHbLIX MNOMEX
ANUTENBLHOCTBIO He Bonee 5 He Ana NnpegoTBpaLLeHns CryvyanHbIX LMKITOB 3anucuy.

Ecnn Unwe=Unce= UL " Unoe= UiH Npu BKMOYEHUN MUTaHUSA, MUKPOCXEMa He
BOCMpUMET KOMaHZy no nonoxurternbHomy dpoHty nWE. BHyTpeHHUn uHTepdenc
yrnpaBfieHUs aBTOMaTUYECKN NEePEXOAUT B PEXUM YTEHUSA AAHHbBIX MPU BKIIOYEHUW MUTaAHUS.

5.9 OnucaHune KomaHpA

3anncb cneunduyHbIX AaHHbIX MO ONpedenéHHbIM agpecaMm WM KOMaHAHbIX
nocrnegoBaTeNibHOCTEN B KOMaHOHbLIM PErNCTP UHUUMMPYET onepaumm MUuKpocxembl. B
Tabnuue 4 onpegeneHbl  OOCTYNHblE  KOMaHAHbIE  nocnegoBaTenbHOCTU.  3anuch
HEKOPPEKTHOrO agpeca unn AaHHbIX UK UX 3anucb B HEMPaBUITbHOM NOcneaoBaTenbHOCTU
MOXeT MepeBECTM MUKPOCXEMY B HEU3BECTHOE cOCTosiHMe. Tpebyetca komaHaa cbpoca
«reset», YTOObl BEPHYTb MUKPOCXEMY B COCTOSAHNE YTEHNSA MacCcuBa LaHHbIX.

Bce agpeca n gaHHble 3allenkueatoTcs no nosioxutensHomy gppoHty nWE unm nCE,
B 3aBUCMMOCTW OT TOro, Kakoe K3 coOblTuM Npoun3onaét paHble. CooTBETCTByHOLLME
BPEMEHHbIE AnarpamMmbl NpeacrasrieHbl B pasaene 6 «BpemMeHHble gnarpammbly.

5.10 YTteHne maccuBa AaHHbIX

Mukpocxema aBTOMaTUYECKM YCTaHaBMMBAETCA B PEXMM YTEHUS OaHHbIX nocne
BKIMHOYEHNSA MUTAHNSA UNU NOCIE 3aBePLLUEHNS anropMTMa nporpaMMUpoOBaHUs Un CTUPaHUS.

Ecnn ctatycHbin 6ut D5 ycTaHOBNEH B «eAvHULY» UMM MUKPOCXEMa HaxoaUTCS B
pexume «Autoselecty, Ona nepevHMUManuMsaumMm B PEXUMM YTEHUS MaccuBa [AaHHbIX
MUKpOCXeMa AOSKHA NonyyYnTb KomaHgy copoca. OnucaHme komaHapl «reset» npeacTaBneHo
B crnefyloLLen cekuum.

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

5.11 KomaHpa cbpoca «reset»

3anncb KomaHapbl «reset» B MUKpPOCXemMy nepesoaunT eé€ B pexnm 4TeHnAa mMaccumBa
OaHHbIX. A,D,peCHbIe OWTblI HE NMEIOT 3HAYEeHUs ONA 3TOM KOMaHAbI.
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KomaHga «reset» mMoxeT OblTb 3anuMcaHa Mexay Uuknamum  KOMaHaHOW
nocnefoBaTeNibHOCTN CTUPaHUS Npexae, YeM HaYHeTCA CTUpaHme. ATO COPOCUT MUKPOCXEMY
B pPeXuM YTEeHUa AaHHbIX. Ecnu cTupaHve Hayanocb, MUKpOcCXema WUrHopupyeT KoMaHagy
cbpoca, noka He 3aKOHYNTCA onepauus.

KomaHga «reset» MoxeT OblTb 3anuMcaHa Mexay Uuknamum  KOMaHaHOW
nocnefoBaTeNlbHOCTN NPOrpaMMUPOBaHNA Npexae, YemM HayHeTCa nporpaMmmupoBaHme. 3To
cOpoCUT MUKPOCXEMY B PEXUM YTEHUSA OaHHbIX. Ecnu nporpammmupoBaHue Hayanocb, TO
MUKpOCXemMa UrHopupyeT kKoMaHay cbpoca, noka He 3aKOHYUTCS onepaums.

KomaHga «reset» mMoxeT OblTb 3anuMcaHa MeXay UMKnamum  KOMaHA4HOM
nocnegosaTenbHOCTN «Autoselect». [1ns Bo3BpaTa 13 pexuma «Autoselect» B pexxum YTeHus
MaccuBa AaHHbIX HeOBXoaMMO 3anucaTtb KOMaHay «resety.

Ecnn cratycHein 6ut D5 ycTaHoBMNCA B «eauvHWULY» BO BpeMsi onepaummn
nporpaMMnpoOBaHUSA NN CTUPAHNSA, 3aMUCbI0 KOMaHObl «reset» MMKpocxema BO3BpallaeTcs
B PEXUM YTEHUS MaccuBa JaHHbIX.

5.12 KomaHpa pexuma «Autoselect»

KomaHgHas nocnegoBaTenbHOCTb pexmma «Autoselect» nos3BonsieT XocT-cucteme
onpenenuTb NPOU3BOAMTENS MUKPOCXEMbl M €ro Kog, a Takke MnonyyYntb MHGOpMauuio O
3aWMEHHBIX cekTopax. B Tabnuue 4 npuBeaeHsbl HeobxoauMmble UMKIblI ANs BXoda B 3TOT
pexuMm. IOTOT MeTon anbTepHaTUBHbIA MeToay, NpuBedéHHOMY B Tabnuue 3, KOTOpbIN
npegHasHayeH ansa Mr3Y nporpammartopos u TpebyeT HanpsikeHnsa Ui Ha BbiBoge A9 HV.

KomaHgHas nocnegoBaTenbHOCTb — «Autoselect»  cocToMT U3 OBYX  LIMKIOB
pa3bnoknpoBaHus U HemnocpeacTBEHHO KOMaHAbl «autoselect». lNMocne aTtoro Mmkpocxema
BXOAUT B pexunm «Autoselect» n cuctema moxet ymtatb nodon agpec B noboe spems 6e3
MHULManu3aumm Aapyrmx KOMaHaHbliX nocnegoatenbHocTen. Linkn yteHna no agpecy 00h
BO3BpallaeT kKog npoussoauTens. Lukn uyTeHna no agpecy 01h BosBpawaer kof
MUKpOCXeMbI. LiMkn YTeHns, cogepxalumm agpec cektopa (SA) n agpec 02h BospaiuaeTt 01h,
€ecnn cekTop 3awumwéd, unm 00h, ecnu He 3awmwéH. [na onpegeneHns HeobxoaMmoro
agpeca cektopa cm. Tabnuua 3.

Cunctema MOXeT 3anucaTtb KOMaHay «reset» 1 BbIiTK N3 pexnma «Autoselecty B pexunm
YTEHUS MaccmBa AaHHbIX.

5.13 KomaHaHas nocnegoBaTenibHOCTb NporpaMMupoBaHusi 6anTa

KomaHgHas nocnegoBaTenbHOCTb MporpaMmmpoBaHms GanTta nporpaMmmupyeT OfuH
6anT B Mukpocxemy. Onepauus NporpaMMmMpoOBaHNS UHULUNPYETCS YeTbipbMs LMKIIaMuy Ha
wuHe namatu. [lporpammHaa  nocnefoBaTenbHOCTb  COCTOMT M3 OBYX  LIMKIIOB
pa3bnokMpoBaHMs, KOMaHAbl «Setup», agpeca W NporpaMMMpyeMbIX [OaHHbIX, 3anucb
KOTOPbIX MHULMUPYET BHYTPEHHUW anropuTMm nporpaMmmupoBaHus. [anbHenwmin KOHTPOsib
BPEMEHM MPOrpaMmMMpoOBaHns NPOU3BOAUTb He TpebyeTcs, Tak Kak 3TO OCyLlecTBAseTcs
NOrMKON MUKpPOCXeMbl. Mukpocxema aBToMaTmyeckn obecrneymBaeT BHYTPEHHIOW reHepaumto
nporpaMmMHbIX MMNynbcoB. B Tabnuue 4 npuBeaeHbl HeOOXoanMbIE LUKNbI ANS BXO4a B 3TOT
pexum. ANropMTM NporpaMMmMpoBaHUS MUKPOCXEMbI NpUBEAEH Ha pucyHke 1. MNocne nogaum
KOMaHAHOW nocnefoBaTenbHOCTU NporpammMmpoBaHmnsa  Oanta Heobxoguma npoBepka
HanuuuMs cratyca onepauuu nporpammmnpoBaHus. CtaTtyc onepauuu nporpaMmMmpoBaHus
NpoBepseTCa NyTeM onpoca cTaTyCHbX 6uT D7 unn D6. [na nonyyeHus 6onee noapobHoM
nHpopmauun o6 3TuUX cTaTycHbIx Gutax cmoTpum nogpasgen 5.18 «CraTtyc onepauuu
nporpaMmmupoBaHusi». B crnyyae oTcyTCcTBMS CcTaTyca onepauuu nporpaMMupoBaHus,

© AO «lMKK Muna+dp» 12



Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

HeobxooMMO  OCywlecTBUTb  COPOC  MUKPOCXEMbI MW NOBTOPUTb  KOMaHAHYHO
nocnegosaTesnibHOCTb NporpaMMmnpoBaHus banTta.

[lonyckaeTca He NPOBOAUTL MPOBEPKY CTaTyca onepawuu nporpamMmpoBaHns. B aTom
crny4yae HeobxooMMO nocne nogadv KoOMaHOHOW nocrnefoBaTenlbHOCTUM NPOrpaMMuUpoBaHUS
GanTta BblgepxaTb Nay3y He MeHee MWHUMANbHOrO BpeMeHW nporpammupoBaHusa GavTta
200 MKkCc, nocrne 4Yero OCyLEeCTBUTb MNPOBEPKY 3anucu AaHHbIX MyTeM YTeHUs
3anporpaMmMmMpoBaHHOro agpeca. B 3aBMCMMOCTM OT COOAEPXKMMOrO SYENKM BO3MOXHbI
cnegywlwine ganbHenwme OencTens:

— COAEPXMMOE SIMENKN COOTBETCTBYET 3anucbiBaemon nHdopmaumm. Heobxoanmo
nepenTn K 3anucu cnegylowero agpeca WM 3akoHYUTb  npoueaypy
nporpaMMmnpoBaHus;

— d4yerka okasanacb HesanporpaMmmumpoBaHHOM (cogepxumoe pasHo 1111 1111).
Heobxoaumo ocywectButb cOpOC MUKPOCXEMbl U MOBTOPUTH  Ornepauumio
nporpammupoBaHunsa 6anTa,

— d4yerka COAEPXUT  MH(poOpMauMio  HECOOTBETCTBYIOLLYIO  3annCbiBAeMOW,
HeobXxo4MMO OCYLLEeCTBUTb COPOC MUKPOCXEMbI, 3aTEM MPOM3BECTU Mpoueaypy
CTUPaHNA CeKTopa UM BCero HakonuTenst NnaMmsaTn. TOMNbKO Nocne 3Toro BO3MOXHO
BEPHYTbLCS K NPOrpaMmMMpoOBaHuI0 JaHHOro ajgpeca.

KonnyecTtBo NOBTOPOB onepauuu nporpaMmmMmmpoBaHnsa 6anta He pernaMmeHTMpoBaHoO U
onpegensieTcsa nofb3oBaTenem.

lMocne 3aBepLUeHMsI BHYTPEHHEro anroputma nporpamMmMpoBaHns, MUKPOCXeMma
BO3BpaLLaeTCs B PEXMM YTEHUA MaccmuBa AaHHbIX 1 agpec 6onblue He 3allenkmuBaeTcs.

Jobas komaHga, 3anucaHHas B MUKPOCXEMY B TEYEHME BHYTPEHHEro anroputma
nporpaMmMmnpoBaHusl, UrHopupyeTcA. TorbKo annapaTtHbI cOpoc cpasy npepbiBaeT onepaunto
nporpammmupoBaHusi. KomaHgHasa nocnegoBaTenbHOCTb NporpaMMmupoBaHus Banta gormkHa
ObITb NepenHuumnanmnanpoBaHa, ecnm Mukpocxema bbinia copolweHa, 4YTobbl AaHHble Obinn
KOPPEKTHO 3anporpaMMnpOBaHbI.

[MporpaMmmmnpoBaHue MOXeT OCYLLEeCTBNATLCS B Nobon nocnegoBaTenbHOCTH B 060N
cekTop no nbomy agpecy. butbl He MoryT ObITb 3anporpammMmpoBaHbl 0OpaTHO N3 «HYNsSI» B
«eguHudy». lNonbiTka coenatb 3TO MOXET npepBaTb onepauuio U yctaHoBuTb 6ut DS B
«eguHuLy» Unu ObiTb NPUYMHOM TOrO, YTO anropuTM NocnenoBaTENbHOrO Onpoca AaHHbIX
3aBepwmntca ycnewHo. OgHako YTeHWe MOKaXeT, YTO AaHHble BCE elé B «Hyne». TOoNbKo
onepauns CTUpaHust MOXET KOHBEPTUPOBATb OUTbI U3 «HYNAY» B «€OUHULY Y.
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5.14 KomaHpgHas nocnegoBaTtesibHOCTb pexunma «Unlock Bypass»

Pexxum «Unlock Bypass» no3Bonset cucreme nporpaMmMmmpoBaTh 6anTbl B MMKPOCXEMY
GbicTpee, yem npu NCNosib30BaHUM CTaHA4apTHbIX nocriefoBaTesibHOCTEN
nporpammupoBaHusi. Pexnm «Unlock Bypass» WMHMUMMPYETCS C MOMOLLBbK ABYX LIMKITOB
pa3brokMpoBaHMS 1 O4HOrO LMKna pa3bnoknposaHus komaHgbl «bypassy», 20h. Nocne Bxoga
B 9TOT pPEeXWM, [OCTAaTOMHO KOMaHOHOW nocnenoBaTeflbHOCTM U3 ABYX UMKMIOB  ANs
nporpaMmmmupoBaHus Garta. NepBbii LUK 3TON NocnefoBaTeNlbHOCTU COOEPXUT KOMaHOy
pa3bnoknpoBaHusa nporpammupoBaHus «bypass», AOh. BTopon umkn cogepXut agpec u
nporpamMmmupyemMmble AaHHble. [locnegywowime [OaHHble NPOrpaMMUpYOTCS  NOoA06HbIM
MeTo4OM 3a ABa uukna. JAToT meTon obxoguTtcs 6e3 AByX UMKIOB pas3bnoknpoBaHus,
HeobxoQMMbIX B CTaHAapTHOM MoOcnefoBaTeNnbHOCTU NporpamMmmupoBaHunda. B pesynbTate
obuwee Bpems nporpammMmmpoBaHna meHblle. B Tabnuua 5 npuBeaeHbl HEOGX0ANMbIE LUKNbI
ANd BXo4a B 3TOT PeXuM.

B pexnme «Unlock Bypass» paspelueHbl TonNbko KomaHabl «unlock bypass program»
(nporpammmnpoBaHune npu pasbriokmpoBaHHOM 06xX04HOM pernctpe) n «unlock bypass resety»
(cbpoc npu pasbnokMpoBaHHOM OOXOAHOM pernctpe), a Takke onepaumsa uyTeHus. Ons
BbIxoAa u3 pexxuma «Unlock Bypass» Heobxoanmo BblgaTb KOMaHOHYHO NOCnenoBaTenbHOCTb
«unlock bypass reset», cocTosilyto M3 ABYX UMKNOB. [lepBbi LUUKN OOSMKEH COAepXaTb
AaHHble 90h, BTopon uunkn — gaHHble 00h. Nocne 3Toro MMKpocxema BO3BpPaLLAETCH B PEXUM
YTEHUs1 MaccmBa OaHHbIX.

Anroputm npouenypbl NporpaMmmMmMpoBaHng nokasaH Ha PucyHok 3.

5.15 KomaHaHas nocnenoBaTesfibHOCTb CTUPAHUA CTPaHULLbI

KomaHaHas nocnegoBaTenbHOCTb CTUPaHUSA CTPpaHULbl COCTOUT U3 LWECTU LUKIIOB Ha
LWUMHE NamaATU: OBYX LMKIOB pa3bnoknpoBaHus, KOMaHObl «Setupy, ABYX OOMOMHUTENbHbIX
LMKIOB pa3brokMpoBaHus, agpeca CTMpaeMon CTpaHuLbl U KOMaHabl «page erase», Kotopas
3anyckaeT BHYTPEHHUI anroputMm ctupanus. Mukpocxeme He TpebyeTcsa npenBapuTenbHoOe
nporpaMMupoBaHue nepea ctupaHnem. [OMONMHUTENbHO KOHTPONMPOBATb BPEMEHHbIE
XapaKkTEPUCTUKM MUKPOCXEMbl MOCME 3anycka BHYTPEHHEro anroputma CTUpaHus He
TpebyeTcs. B Tabnuua 5 npuBegeHbl HeobxoaMMble LUMKIbl NS BXOAA B 3TOT PEXNUM.

JTrobas komaHga, 3anMcaHHas B NamMsaTb MUKPOCXEMbI BO BpeMS paboTbl BHYTPEHHETO
anropuTMa CTupaHusi, urHopupyeTcs. AnnapaTHbii cOpOC BO BpeMsi onepauumn CTUpaHus
HeMeaOsIeHHO npekpawaeT onepauutio. [locne 39TOro KoMaHgHas nocrneaoBaTeNlbHOCTb
CTUPAHUSA CTpaHWLbl OOMMKHA ObiTb NepevHuumnanmM3avpoBaHa AOnsi KOPPEKTHOro CTMpaHus
CTpaHuUpblI.

Heobxoanmo onpefgennTb cTaTyc onepawmm CTMpaHnsa ¢ noMoLLbto 6ut ctatyca D7, D6
unun D2. [Ina nonyyeHna 6onee nogpobHon nHgopmauum o6 aTux ctaTyCHbIX Butax cMoTpu
pasgen «Cratyc onepauum nporpaMmmupoBaHus». [locne 3aBeplleHns BHYTPEHHEero
anroputTMa CTMpaHMs, MUKPOCXEMa BO3BpALLAETCA B PEXMM YTEHUS MacCuBa AaHHbIX, W
agpec bonblue He 3allenkMBaeTcs.

Anroputm npoueaypbl CTUpaHua npusegéH Ha PUcyHok 3.

5.16 KomaHaHas nocnenoBaTeribHOCTb CTUPAHUA MUKPOCXEMbI

KomaHgHas nocnegoBaTenbHOCTb CTUPaHUS MUKPOCXEMbI COCTOUT U3 LLECTU LIMKIOB
Ha LUMHe NaMsiTU: ABYX LMKINOB pa3bnokMpoBaHusi, KOMaHAbl «Setup», ABYX AOMOMHUTENbHbIX
LMKIOB pa3bnokMpoBaHMs U KomaHabl «chip erase», koTopasi 3anyckaeT BHYTPEHHUN
anroputm ctupaHus. Mukpocxeme He TpebyeTcs npeaBapuTenbHOe MNporpaMMuMpoBaHue
nepen cTupaHuem. [JOMNOMHUTENbHO KOHTPONMPOBATb BPEMEHHbIE  XapaKTePUCTUKU
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MUKPOCXEMbI MOCIe 3anycka BHYTPEHHEro anroputMma ctupanuna He Tpebyetca. B Tabnuua 5
npvBeaeHbl HeobXxoaMble LMKIbI ANA BXOA4A B 3TOT PEXUM.

JMobas komaHaa, 3anncaHHasa B NamsTb MUKPOCXEMbl BO BpeMs paboTbl BHYTPEHHETO
anropuTMa cTupaHus, urHopupyeTcs. AnnapaTHbli cOpoC BO Bpemsi onepauuun CTUpaHus
HemeOreHHO npekpawaeT onepauuio. [locne 3Toro KomaHOHas nocrneaoBaTerlbHOCTb
CTMpaHUA NaMsaTM MUKPOCXEMbl LOMKHaA OblTb NepenHuumnanuanpoBaHa Onsi KOPPEKTHOro
CTUPaHUA MUKPOCXEMbI.

CraTtyc onepaunn CTupaHusa onpegensercs ¢ nomoulbio éut cratyca D7, D6 wnn D2.
Ana nonyyeHuss 6onee nogpobHoM uMHGopmMaumMm 006 3TUX CTaTyCHbIX OBuTax cmoTpwm
nogpasgen 5.18 «Cratyc onepauun nporpaMmmmnpoBaHus». locne 3aBepLueHns BHYTPEHHEro
anropuytmMa CTUpaHus MUKPOCXeMa BO3BpaLLaeTCHA B PEXUM YTEHUS MaccuBa AaHHbIX, W
agpec 6onblue He 3allenkMBaeTcs.

Anroputm npoueaypbl CTUpaHNA nokasaH Ha PucyHok 3.

5.17 KomaHgHasa nocnepnoBaTesibHOCTb CTUpaHnsA CeKtTopa

KomaHgHas nocrnegoBaTefibHOCTb CTUPaHUS CekTopa COCTOUT M3 LIECTU UUKIOB Ha
LUMHE NamATU: ABYX LMKMIOB pa3brnokMpoBaHUA, KOMaHAbl «Setupy», ABYX AOMOMHUTENbHbIX
LUMKNOB pasbnoknpoBaHus, agpeca CTUpaeMoro Cektopa M KoMaHabl «sector erasex». B
Tabnuue 5 npmBeaeHbl HeOBXoaUMbIE LMKIbI 4SS BXOAA B 3TOT PEXUM.

Mukpocxeme He TpebyeTcs npegBapuTenbHOe NporpaMMmnpoBaHmne nepes CTupaHueMm.
[oNONHNTENBHO KOHTPONNPOBATL BPEMEHHbIE XapakTEPUCTUKN MUKPOCXEMbI MOCIe 3anycka
BHYTPEHHEro anroputMa CTupaHus He TpebyeTcs.

Mocne 3anucuM kKoMaHAHOM NOCNefoBaTENbHOCTU CTUMPAHUSA CekTopa HavvHaeTcs
OTCYET BpemeHun oxugaHmsa 50 Mkc. B TeueHne BpeMeHu oXuaaHusa MOryT ObiTb 3anucaHbl
AOMNOSTHUTENbHbIE KOMaHAHbIE MocreoBaTeNbHOCTU «sector erase» AN OPYrMX CEKTOPOB.
3arpyska bydepa cTMpaemMbix CEKTOPOB MOXET NPONCX0AUTL B N0OOM nocneaoBaTenbHOCTH,
N KONNYECTBO CEKTOPOB MOXET ObITb OT O4HOMO 40 ABYX.

Bpemsa mexay aTMMu AONOMHUTENbHBIMU LUUKNamMu JOIMKHO ObiTb He 6onee 50 MKC,
MHa4ye nocnegHue agpec u KomaHga He 6yayT NPUHATLI, U HaYHeTCca cTupaHne. Ecnv Bpems
AONOMNHUTENbHbIX KOMaHA «sector erase» MeHbLle, Yem 50 MKC, TO OTCneXuBaTb CTaTyCHbIN
out D3 He Tpebyetcsa. Jliobble kOMaHObl B TeyeHMe BpeMeHW oOXxugaHus cbpacbiBatoT
MUKPOCXEMY B PEXUM YTEHUA MaccuBa AaHHbIX. Heobxoaumo nepesanucbiBaTb KOMaHOHYHO
nocrnegoBaTenbHOCTb M Ntobble AONONHUTENBbHbLIE aApeca CEKTOPOB Y KOMaHAbI.

[na onpeaeneHnsa okoH4YaHUs BpeMeHn oxungaHusa 50 Mkc, HeobxoamMMo oTcnexmBaTb
cTaTycHbli 6uT D3. Bpems oxnaaHnsa HauyMHaeTcs OT NOCneaHero nooXMTenbHOro poHTa
NWE B koMaHOHOW nocrneaoBaTeribHOCTU.

Ecnn onepauus cTupaHusa cektopa Havata, TO BCe KOMaHObl WrHOPUPYHOTCS.
AnnapaTHbin cOpOC BO Bpems onepaumm CTUpaHUs CekTopa HeMeaSIeHHO npekpallaeT
onepauunto. llocne aToro kKOMaHgHasi NocrneaoBaTeNIbHOCTb CTUPAaHUS CeKTopa AO0SMKHA BbITb
nepevHuUMann3npoBaHa Ansi KOPPEKTHOro CTUpaHMsa cekTopa.

lMocne 3aBepLUeHMsT BHYTPEHHENO anroputMma CTMpaHnd, MMKpOCXeMa BO3BpalllaeTcs
B PEXMM YTEHUA MaccuBa LaHHbIX U agpec Gonblie He 3awenkmBaetcs. CtaTtyc onepauun
CTUpaHnA onpegensieTcs ¢ noMolblo 6ut cratyca D7, D6 vnn D2. [na nony4vyeHns 6onee
noapobHon MHdopmaumm 06 aTUx cTtaTyCHbIX Butax cmoTpute pasgen «Crtatyc onepauuun
NporpaMmMmpoBaHUSI».

AnropuTtm npoueaypbl CTUpaHNA nokasaH Ha PucyHok 3.

5.18 Cratyc onepauum nporpaMmmmpoBaHus

Mukpocxema BblOAET HECKONbKO BUT Ons onpefeneHus cratyca onepauuu 3anucu:
D2, D3, D5, D6 n D7. B Tabnuua 6 1 cnegyrowmnx nogpasgenax onmcbiBaloTca (PyHKUMM 3TUX

© AO «lMKK Muna+dp» 16



Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

6ut. C nomowbto 6ut D6 1 D7 npegnaratoTca MeToAbl OnpedeneHnsa cratyca onepauun
NpOrpamMMMpOBaHUSA 1 CTUPAHUS.

Ta6bnuua 6 — BuTbl cTaTyca MUKpoCXeMbl

Onepauus D7 D6 D5 D3 D2
Anroputm MHBepcus He
. MNepeknoyaetcsa| O HeT
CraHgapTHbIRM | MporpaMMmMpoBaHUs D7 nepekrnoyaeTcd
PEXIM AnropuTm 0 MNepekntoyaetcsa| O 1 MNepekntoyaeTcs
CTUpaHns

5.18.1 OnpawwuBaembin 6uT D7

OnpawwnBaembii 6utT D7 nokasbiBaeT XOCT CUCTEME CTaTyC BbINOSIHEHNSI BHYTPEHHETO
anropuTtma (B nporpecce unu 3aBepLuéH). Onpoc aToro 6uta npaBoMepeH Nocrne nocneaHero
nonoXxuTenbHoro gpoHTa Ha NWE B KOMaHQHOW NocrneaoBaTeNlbHOCTU NPOrpaMmMuUpoBaHus
NN CTUpaHus.

Bo Bpems BbIMOMHEHMS BHYTPEHHEro anropuTtMa NporpaMMupoBaHMs, MUKpOCXema
BbIBOOUT Ha D7 MHBEPCHYI0 BENUYMHY MO OTHOLLEHUIO K MporpaMmupyemMbiM AaHHbIM. [locne
3aBepLUEHMA BHYTPEHHEro anropMtmMa nporpaMMuMpoBaHMs MUKPOCXEMA BbIBOAUT Ha 3TOT
BbIBO4 NporpammMmupyemble AaHHble. HeobxogMmo BblgaBaTb NpaBuiibHbIA - agpec
nporpaMmmMmMpoBaHus, 4Tobbl npounMTaTb MHGOpMaumio O ctatycHom ©Oute. Ecnm agpec
nporpaMMMpoBaHMs HaxoaMTCA B AManas3oHe 3alMLWEHHOro cekTtopa, To OuT craTtyca
BblBOAUTCS Ha D7 Ha Bpemsa 2 MKC, a 3aTEM MWUKPOCXEMa BO3BPALLAETCS B PEXUM YTEHUS
MaccuBa aHHbIX.

Bo Bpems BHyTpeHHero anroputmMa CTUMpaHusa Ha BbiBOA4 D7 BbIBOAUTCA 3HaYeHMEe
«Hyns». Korga BHYTpPeHHUM anroputMm CTUpaHus 3aBepluéH, Ha D7 BbIBOAUTCA «eanHULa».
OTO  aHanorMyHO  MHBEPCHOMY  BbIBOAY  [AaHHblX, OMNUCaHHOMY B  anroputme
nNporpaMmmupoBaHns AaHHbIX. DYHKUNA CTUPaHUS MEHSIET BCe OUThI B CEKTOPE Ha «eQUHULY»,
No3ToMy nepeg 3TUM MUKPOCXEMa BbIBOAUT WMHBEPCHbIE MO OTHOLUEHWUID K «efuHuLEe»
AaHHble, UMM «HOMby». YTOObLI NMpouynTaTh NPaBWUNbHYKD CTaTyCHY WHpopmauuio, Ha D7
HeobxoauMO BblaaBaTb agpec B npegenax ndoro cektopa, U3 BbibpaHHbIX 4S5 CTUpaHUS.

lMocne Toro kak 3anucaHa kKoMaHaHasi NocnefoBaTeNbHOCTb CTUPAHNS U BCe CeKTopa
3alWnLeHbl OT CTMpaHus, GuT cTtatyca BbiBoauTCA Ha D7 Ha Bpemsi 70 MKC, a 3atem
MUKPOCXeMa BO3BpaLLaeTCs B PEXMM 4YTEHUS MaccumBa AaHHbiX. Ecnn He Bce cektopa
3alWnLLeHbl, BHYTPEHHUIA anropuTM CTMpaeT BCe He3alUMLEHHblIe CeKTopa U UrHopupyet
BblOpaHHble A4N1S CTUPaHUS 3alUMLLEHHbIE.

Ecnu onpepeneHa cmeHa Ha D7 C MHBEPCHOroO Ha NpaBWIbHbIN, 3TO O3HA4YaeT YTO
AaHHble Ha D7-D0 npaBunbHble, Tak Kak AaHHble MOryT MEHATbCA aCMHXPOHHO, ecnu nOE
YCTaHOBMEH B «HOJIbY.

CocTtosiHus Bbixoga D7 B pa3numyHbIX pexxumax npusegeHnsl B Tabnuua 6. bnok 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 ctaTtycHoro buta

5.18.2 lMepekntoyvarowmmnca 6ut 1 Ha D6

Mepekntovatowmmesa 6mt 1 nokasbiBaeT CTaTyCc BHYTPEHHENO anropMtma CTMpaHus Unm
3anucu. ITOoT 6UT MoxeT ObITb MpouMTaH no nwbomy agpecy M nNpaBoOMepeH nocrne
nocrnegHero nepegHero poHTa curHana nNWE B koMaHAHOM NocnenoBaTensHOCTU (nepen
onepaumen NporpaMmmMmMpoBaHns UM CTUPaHUS) U BO BPEMS NMay3bl OXUOaHUs Npu CTUMpaHum
ceKkTopa.

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

Ecnn 3anncaHa komaHaHas nocnefoBaTenbHOCTb CTUPAHUS M BCe BblOpaHHble AN
CTMpaHNA cekTopa 3alumieHsbl, D6 nepekntovaetcsa B TedeHme 70 MKC, a 3aTeM MUKpocxema
nepexoamT B PEXMM YTEHUS MaccuBa AaHHbIX. Ecnn He Bce BblbpaHHble ANs CTUpaHUS
CeKTopa 3aluuLleHbl, BHYTPEHHUA anropuTM CTUpaHus CTUpaeT He3alLULEHHbIE CeKTopa, a
3alMLULEHHbIE UTHOPUPYET.

Ecnn mukpocxema ctmpaeT cekTop (BbIMOSHAETCH BHYTPEHHUA anroputm CTUpaHus),
D6 nepekntovaeTcs. B kauecTBe anbTepHaTUBblI MOXXHO MCMONb3oBaTb oOuT D7.

B Tabnuua 6 nokasaHbl cocTodHMs Bbixoga D6 B pasnuuHbix pexumax. Hwxke
npuBegeHa 6nok cxema anroputMa onpoca nepeknovatoilerocs 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 nepekntovatoierocs burta

5.18.3 lMepeknrovarowmmnca 6mrt 2 Ha D2

Mepekntovaowmnmnca vt 2 ucnonb3yeTcs AN OnpeaeneHusi, CTUpaeTcs CekTop
(BbINONTHAETCA BHYTPEHHUI anropuTM CTUPaHUSA) UNU HeT. OTOT OMT NpaBOMEPEH TOSbKO
nocne nocrnegHero  nonoXutenoHoro poHTa curHana nWE B KOMaHOHOM
nocrnegosaTenbHoCTU. but D2 nepekniodaeTcsd, Korga 4italoT MO agpecam CeKTOpOB,
BblOpaHHbIX Ans cTupaHmnsa. MoxHo ncnonb3oBaTb curHansl NOE unu nCE ansa ynpaenexus
unmknamm 4dteHms. Ha PucyHok 5 npuBegeHa 6nok-cxema anroputmMa  onpoca
nepeknoyatoLlerocs buta.

5.18.4 YteHue nepeknrovarowmxcs 6ut D6/D2

Mpn uTeHun nepekno4varoWwmxcas OUT cTraTyca, Heobxogumo npountate D7-DO
ABaxabl, YTOObI onpeaennTb, U3MeHsieTcss 6uT ctaTtyca unu Het. OBbIMHO nNocne NepBoro
YTEHUS1 COXpaHsIeTCA 3HadeHue nepeknoyarueroca 6uta. [locne BTOPOro YTeHUS
CpaBHMBAETCS HOBOE 3HA4YEeHME CTaTyCcHOro 6uta ¢ nepBbIM NPOYMTaHHbIM. ECnn cTaTyCHbIN
OUT He MeHsieTcs, TO onepaums nNporpaMMMpoOBaHNA WM CTUpaHUs 3aBeplieHa. B
cnegyroLeM LUKIe YTEHUA MOXHO npoyuTaTth AaHHble ¢ D7— DO.
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OpHako, ecnu nocrne ABYX UWMKMNOB YTEHUSA, onpedensieTcs, YTto CTaTyCHbIn 6ut
N3MeHsieTcs, HeobxoanmMo npounTaTb 3HadyeHune outa D5. Ecnm aT1OoT OGUT yCTaHOBMEH B
«eaunHuLy», Heobxoanmo eLLé pas onpeaennTb NepeknyaeTcs CTaTyCHbI BUT Unn HeT, Tak
Kak nepeknioyeHnss Mornn 3aBeplumnTtbes. Ecnn 6ut ctatyca Gonblie He nepekrnoyaeTcs,
onepauma  CTMpaHus WM NporpaMMMpPoOBaHUA  yCNewHo  3aBeplleHa.  Ecnu
nepeknoyarLwmmnca 6ut Bcé ewé n3MeHsaeTcs, onepaums He Obina ycnewHo 3aBepLueHa, U
HeobxooMMoO 3anucatb KOomaHngy cbpoca Ons Bo3BpaTa MUKPOCXEMbl B PEXUM YTEHMUS
MaccuBa AaHHbIX.

Mo nopgobHoMy anroputmy HeobGXOoAMMO MpOoAOSPKAaTb OMpPOC M OTCreXuBaHue
nepekntovarwweroca 6uta, ecnn D2 nnu D6 nepekntoyatotca u D5 He ycTaHoBneH B
«eguHuuy». B kadvecTBe anbTepHaTMBbI, MOXHO BbIMOMHATL ApYyrMe 3agadv, a no ux
3aBepLUEHMIO onpeaennTb cTaTyc onepaumu.

5.18.5 BuT npeBbIWeHUa BpeMeHu onepauun D5

But D5 nossonseTt onpenenqTb, Npesbicuna v onepauns NporpaMmmMmpoBaHUSa Unu
CTUpaHNA OTBEAEHHbI ONs HEeé€ MHTepBan BpemeHu. [Npu npesblleHn OTBEAEHHOrO Ha
onepaumto BpemeHn 6ut D5 ycTtaHaBnmMBaeTcs B «eduvHULY». OTa owmnbodHas cutyaums
nokasblBaeT, 4YTO ornepaumsa nporpaMMUpoOBaHUA UMM CTUpaHus He Obina 3aBeplleHa
yCMeLLHo.

Takas ombka MOXeT BO3HUKHYTb, €CIM NONbITaTbCSA 3anporpaMmmMmmnpoBaTh «eauHULbI»
B SIMENKyY, rae paHee 6biniv 3anporpammMmpoBaHbl «HYNNy. TONbKO onepaums CTUPaHUA MOXET
N3MEHUTb COAEPXKMMOE SYENKM N3 «HYNA» B «eauHuuy». Mpu Takmx yCroBUSX MUKPOCXeMa
OCTaHaBnuMBaeT onepaumlo KW, Korga Bpems onepauum NpPeBbICUT  OOMNYCTUMMOE,
yCTaHaBnmBaeTcsa 6ut D5 B «eanHunLy».

B Takom cutyaumm Heobxogmmo BbligaTb KomaHgy cbpoca, 4ToObl nepeBecTn
MUKPOCXEMY B PEXUM YTEHUS MaccvBa AaHHbIX.

5.18.6 Tawumep nay3bl npu cTupaHum cektopa D3

lMocne 3anncm KOMaHQHOW NOcnefoBaTENbHOCTU CTUPAHMS CEKTOPA MOXHO NpoYnTaThb
6uT D3, 4TO6GLI ONPenennTb, Ha4Yanack onepauusi CTUpaHUs UK HET. ATOT OUT HE NPUMEHUM
npy CTUpaHUM BCeN NamMATU MUKPOCXeMbl. Ecnun BbiOrpatoTcs 4oONONHUTENbHbIE CEKTOpa AN
CTUpPaHUs, BPeEMSI OXMAAHUS MOBTOPHAETCA MOCMEe KaKAOW [OOMOMHUTENbHOM KOMaHAbl
cTMpaHus cektopa. Koraa Bpems oxmaaHus 3aBeplueHo, 6ut D3 nepeknoyaeTcsa ud «Hynsa»
B «eauHuuy». Ecnu Bpemsa mexay AONOMAHUTENbHbIMM KOMaHA4aMu CTUpPaHUS cekTopa He
B6onee 50 MKC, MOXXHO He OTcnexumBaTb COCTOAHNEe 6uTta D3.

lMocne 3anuMcyn KOMaH4HOM MOCNeAoBaTENbHOCTU CTUPaHUSA cekTtopa Heobxoaumo
npoynTaTb COCTOSIHME CTaTyCHbIX OuUT D7 wunu D6, 4ToGbl onpeaenuTb NpUHANa nu
MUKpocxeMa KoMaHay, a 3atem cuyutatb D3. Ecnu D3 B «eguHuue», BHYTPEHHUN LMKI
nporpaMMupoBaHua Hadvancd. Bce ppyrme komaHObl, WUrHOPUPYKOTCS, MOKa onepauus
CTMpaHusi He 3aBepwutcsa. Ecnm D3 B «Hyne», TO MUKpPOCXeEMa MOXeT npuHUMaTb
AONOSNHUTENbHbIE KOMaHAbl CTUpaHust cektopa. YTobbl ObiTb yBEpPEHHbIM, YTO KOMaHaa
npuHATa, HeobxoaMMo MNpoBepsATb cocTosdHne D3, nepen kaxgow crnepyowiern KoMaHaHOM
nocnegoBaTeNbHOCTbIO CTMpPaHusA cekTopa. Ecnu npu noBTopHOM NpoBepke D3 B «eanHuLEe»,
nocnegHAs KoMaHOHas nocrneaoBaTenbHOCTb MOXeT OblTb He npuHaTa. B Ttabnuue 5
NnokasaHbl COCTOSAHUA Bbixoda D3 B pas3nuyHbIX pexnmax.
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5.19 Pexum nocnepoBatenbHoro nuHtepdenca FLASH

CTpyKTypHasi cxema nocrneaoBaTeNbHOrO KaHana npuBeAeHa Ha PUCYHKE HUKe
(PvcyHok 6).

!
YnpaeneHue
BbIXO40M
MpeobpasoBaTternb MpeoGpasoBaTtenb

DI nocrnegosarterib- MOLI,yJ’Ib napannensHoro

HOro Kofla B _ namMmsaTu kofa B nocnefo-

napannenbHbIn BaTellbHbIN

TCK 2 !
STROBE
MRST

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

PucyHok 6 — CTpyKTypHasi cxeMa rnocrieoBaTenbHoro kaHana

Uepe3 nocnegoBaTerbHbIN  MHTEP(ENC BO3MOXHO BbIMOSIHEHUE  CrieayrLmxX
onepauun: CTUpaHud, 3annucu 1 YTeHUs NamaTn, CTupaHus 6ut 3awmTel. Onepauum cTupaHus
namMsTy U CTUpPaHUsS OUT 3aWmnTbl MOTYT ObITb BbIMOSHEHBI OAHOBPEMEHHO HaZ BCEM MOAYNEM
namatm obbémom 2 MOut. Onepauumn 3anMcn M YTEHUS NaMATU MOTYT BbINOSNHATLCS
HenocpeAcTBEHHO C KaXKAOW BOCbMW paspsigHoM unn 16-Tv paspsagHoOM siMermKkon namsiTu
(paspsagHocTb NamaATh BblbnpaeTca B komaHae). Mpu cTupaHum a4enkn namatv NPUHUMaKT
3HayeHue paBHoe eguHuue. lNpu BbINOMHEHMM Onepauuu 3anmcu NPoOu3BOAUTCSA 3anucb
Hynew.

Onsa MHUUUMKMPOBaHUS CTUPaHUA UNKM 3anucu HeobxoaumMo nepefaTtb KOMaHAHble
nocnegosaTtenbHoctT  (cM. nogpasgen 5.20 «KomaHgHble  nocnegoBaTenibHOCTUY),
COCTOSILLNE U3 HECKONBKMX LMKITOB.

© AO «lMKK Muna+dp» 21



Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

5.20 KomaHAaHble nocnegoBaTeribHOCTU

KomaHgHble nocnenoBaTenibHOCTM CTUPaHUA — 3annucu npueeaeHbl B Tabnuue Huxke
(Tabnuua 7).

Ta6bnuua 7 — KomaHgHble nocnegoBaTeNibHOCTU

- Unknbl Ha WKHe
KomaHaHble é
nocrneposa- | £ MepBbIN Btopon Tpetun |YetBépTbIN MNaTen 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
'”Er;";;‘:k 6|55 | AA [AAA| 55 | 555 | 80 | 555 | AA | AAA| 55 | 000| 50
lTlpumeyaHue — PD — gaHHble, nporpaMMupyemMble B siMeliky namsiti PA.

Tabnuua MCTUHHOCTU NocneaoBaTENLHOMO pexuma npueeaeHa Hwke (Tabnuua 8).

Ta6bnuua 8 — Tabnuua NCTUHHOCTM NOCNeAOoBaTENIbHOrO pexuma

CraptoBbin cumeon [1:0] Pexum paboTbl
00 lMNonHbIn UWKn
01 KomaHaHbIN LK
10 Linkn yteHus
11 MoBTOp UMKNa

5.20.1 PeXwum nonHoro uyukna

BpemeHHaﬂ anarpamMma pexmnmMa noJsiHoro Uukia npmBegeHa Hmxe (PlllcyHOK 7).

+| T T T I F-{ T F+-{T 1]

4— KomaHoa —wie— Agpec  —pa— daHHble  —w—0

STROBE

PucyHok 7 — Pexum nonHoro yukna

Pexum nonHoro umkna moxeT OblTb TONbKO YETBEPTbLIM MPUM MPOrpaMMmMpoBaHMM
AAHHbBIX UMW LWECTbIM MPU CTUPaHUM NaMATH.

[aHHbIn pexum nHuumnpyetca ctapTtoBbiM cumBonom 00, ganee nocnegosaTenbHO
nepefarwTcsa agpec 3anncbiBaeMon si4erku namsitT Unu agpec CTMpaHus 1 3anucbiBaemble
AaHHble unu cooTteeTcTBYOWMA Ko ctupaHusa (10h unu 50h). Mocne atoro BbiBOA TDI
nepeksyaeTcsl Ha BbIXOA4 M HA HEro BbIBOAUTCHA COCTOsiHME curHana BUSY (3aHaTocTtu). B
crnyyae WHUUMUPOBAHUA BHYTPEHHEero anroputMa rnporpaMmMmpoBaHUSA UNU CTUPAHUSA ITOT
CUrHan nepeknioyaeTca B «HONb» 4Yepe3 3 umnynoca TCK, a no 3asepLlieHMo onepauum
nepekntoyaeTca B «eanHuuy». CuHxpocurHan TCK Heobxogumo nogaBaTb MOCTOSHHO A0
OKOHYaHuA onepaumn (ana pexuma nporpammupoBaHus TCK=5MIu, gna pexuma
ctmpanua TCK =2 MIy). [na rapaHTMpOBaHHOrO cuMThiBaHnA curHana BUSY Heobxogmmo
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NpOM3BOAMTb HE MEHEee YeTbIPEX NocneoBaTeNbHbIX BbIOOPOK ¢ 06beanHeHeM pesynbTaTa
no «M».

KomaHngp! (CTpyKTypa KoMaH npvBefeHa Ha pucyHke 8), agpec 1 AaHHble nepeaarTcs
MragwumMmn paspsgamu Bnepén. B cnyyae BocbMU paspsagHbIX AaHHbIX agpec nepefaércs
17-Tn pa3pagHbin, B criydae 16-Tu paspsaHbiX JaHHbIX agpec nepegaéeTcs 16-Tu paspagHbIn.
[aHHble Takke nepenarTca COOTBETCTBEHHO BOCbMU U 16-Tu paspsigHble. CnefyeT Takke
y4nTbiBaTb OAHY OCOBEHHOCTb NpU CTUpaHUK: ecnn Heobxoanmo 3anucaTb No agpecy 555h
kog ctupanus 10h, B 8-mu paspsagHom pexume agpec 17-Tv paspsigHbiid, TO €ro HY>XHO
CABWHYTb BMNEBO Ha pa3psd, Tak Kak Mraawmn paspag B AaHHOM Crlydae He UCMonb3yeTcs.
T.e. 3anucbiBatb no agpecy AAAh kog ctupanms 10h. B cnyyae 3anucwm
16-Tn paspsagHbiX AaHHbIX: Miagwui 6anTt GepeTca ns Tabnuubl, a cTapwui 6ant nmeet
HyreBoe 3Ha4vyeHue.

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

PucyHok 8 — CTpykTypa KOMaHzbl AN namMsTu

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

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

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

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

CEB2 — cwurHan paspeweHnus ans 2-ro nogbnoka 1-ro 65i0ka 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 GnaL-namsaTy;
NVRB1 — curHan paspelueHus ansa 1-ro 6noka, cogepailero 6uT 3awmTtbl GnaLu-
namsaTu;
OEB - CUrHan paspeLueHuns BbiBoga ansa Bcex 6510koB donawl-namsaTy;
WEB —  curHan paspeLueHusi 3anmcu (Mnu ctmpannsa namatyi 1 GuToB 3awmTbl) ang

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

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

Mamatbe cocTonT 13 2 6rI0KOB (COCTOALWMX U3 ABYX NOAGMNOKOB) pa3mepom no 2 Méur.
Kaxxgbin  nogbnok émkocteto 1 MOGUT BbIOMpaeTcs COOTBETCTBYHOLWMUMWU  CUTHaNamu
pa3pelieHns namatu CEBX.

Ansa yteHna gonyctnm BbIGOP TONMbLKO oaHOro nogdnoka. [ns 3anucm 0gHOBPEMEHHO
BO3MOX€EH BblIOOP TONbKO 1-x nogbrnokos unm 2-x noabnokos 1-ro n 2-ro 6noka.

Bbibop oaHoBpemeHHO nobon gpyron KombuHauuu Hegonyctum. butel 3awmTsl gng
Kaxxgoro 6roka xpaHaTcs oTAENbHO U AOCTYN K HAM OCYLLECTBNSAETCS C MOMOLLBbIO CUTHANoOB
paspeweHns NVRBXx. YctaHoskon NVRB1 nnn NVRB2 ocyuectBnsieTcss 4octyn K outam
3awmTbl 6noka 1. YcraHoskon NVRB3 nnu NVRB4 ocyliecTsnsieTca 4OCTyn K butam 3awmThbl
bnoka 2.
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5.20.2 PeXunm KomMaHAHOro uMkKna
BpemeHHasa guarpamma pexunma KoMaHLHOro umkna npusegeHa Hmke (PucyHok 9).

TCK JUUUUyuUyuy U L L
TDI —==+qo0fv| | | || F1 | | | F=1 —

4+— KomaHpoa —w4— Anpec —»<4— [laHHble —

STROBE T

PucyHok 9 — Pexxum KomaHAHOro uukna

[aHHbIN UMK MOXeT BbITb TONBKO NEPBLIM, BTOPbIM, TPETLUM MPU NPOrpaMMmnpoBaHmmn
AAHHbBIX U MOBbLIM MPY CTUPaHUN OaHHbIX.

[aHHbIN peXxnum nHnuumpyeTca ctapToBbiM cMMBOSIOM 01, Takke Kak 1 B MOSTHOM LIMKIE,
3aTeM cregyeT KOMaHga, agpec v gaHHble. OTnu4me COCTOMT B TOM, YTO B 3TOM pexume
agpec cukcupoBaH M Bcerga 12-tM paspsgHbin. [JaHHble Takke (uKcupoBaHbl U Bcerga
BOCbMM paspsaHble. [ns BbINONHEHUS UuKna, nocre ero nepefayn Heobxoanmo nogatb He
MeHee TPEX AoNonHUTENbHbIX MMnynbcoB TCK.

5.20.3 PeXum uukna YyteHus

BpemMeHHas anarpamma pexunma Lukna YteHns npueegeHa Hmke (PucyHok 10).

TCK 5
TD!I —===qfo| L e P —
; 4+— KomaHoa —wie— Agnpec . |

v

< [JaHHble —

STROBE 7

ROYBSYb

C/’

PucyHok 10 — Pexxum umkna yteHmna

Pexum unHuummpyetcs crtaptoBbiM cumBosiom 10, ganee nocrnegoBaTesibHO 4epes
BbiBO4 TDI nepepatotca KomaHaa v agpec, 3atem BbiBog TDI nepekntoyaeTcsa Ha BbIXoq U
BbIBOOMTCS COAEPXKMMOE CUrHaNa 3aHATocTn BUSY, KOTOpbIN CUrHaNmM3npyeT, UHUUMnMpoBaHa
NN HET NocneaoBaTesibHOCTb NPorpaMmMmMpoBaHns unu ctupanus. Ecnn BUSY B «egmHuuey,
Aanee MnagwmMmi - paspsgaMmm  Bnepén  BblABUraldTCs  [OaHHble  COOTBETCTBYHOLLEN
paspsgHocTn. Agpec 17-Tn pas3psagHbid ANs BOCbMU pas3psigHOro pexmnma gaHHbiX n 16-Tu
pas3pagHbIiv Ana 16-Tn paspsagHoOro pexuma gaHHbIX.

5.20.4 ToBTOp UMKIA YTEeHUA

BpemeHHasa guarpamma nosTopa LMKna YTeHnsa npmseneHa Hmxke (PucyHok 11).
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TCK S I o o

DI ————1 ! F=-=1 ——1 | F=--1

i 4— BbixoaHble fAaHHble 1 —p 4— BbixoaHble AaHHble 2 —p
STROBE 5

PucyHok 11 — lNoBTOp uuknia 4yteHus

Ecnn npegbiayLimin pexmm — LUK YTEeHUA, U TeKyLWUn cTapToBbin cumson 11, To nponcxoant
MoBTOP UMKNa uYTeHus. [aHHble no agpecy, paBHOMY Mpeabligyllemy agpecy nnic enuHuua,
BbIBOOATCA Ha Bbixod TDI nocnegoBatenbHO mMnagwumn paspsgamu Bnepén. Nocne atoro agpec
aBTOMAaTMYECKN MHKPEMEHTUPYETCS 1 MPOMNCXOONT OXKMAAHME CrEeAYHOLLEro BbICOKOro YPOBHA CUrHana
STROBE. Ecnu cnegywowmin ctaptoBbii cumeon 11, TO npouMcxoguT MNOBTOP YTEHUS, a 3aTem
WHKpPEMEHT agpeca M Tak ganee. PaspsgHOCTb [aHHbIX COOTBETCTBYET pPaspsgHOCTU OaHHbIX
npegbigyLLero umMkna YTeHus.

5.20.5 MoBTOp UMKNa 3anucu

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

TCK |
TDI ———+4 1|1 -——— ——e=q 11| | e
: 4— BxogHble gaHHble 1 —* #— BxogHble AaHHble 2 —|
STROBE 5
RDYBSYh

PucyHok 12 — [MoBTOp umMKna 3anucu

Ecnn npeabigywnn pexunm paboTbl — peXnM MOSHOMO LMKNa, U TEKYLMIA CTapTOBLIN
cumBon 11, To MpomcxoguT NOBTOP LMKIIa 3arnvcy JaHHbIX, 3anucbiBaeMbixX NocnegosaTenbHO
no nuHum TDI, no agpecy, paBHOMY NpeAblgyLiemy nrc eanHuua. 3atem NpoucXoanT BbIBOA
COCTOSIHMA curHana 3aHsatoctn BUSY Ha Bbixoa TDI (aHanorm4yHo pexxumMy MnorHOro uukna).
[Mocne oOkKoOHYaHWA 3anucu agpec aBTOMATUYECKN MWHKPEMEHTUPYETCA W oXuaaeTcs
cnenyoLwnn BbICOKMI ypoBeHb curHana STROBE. Ecnu cneaytowmii ctaptoBbin cumson 11,
TO MpoOMCXOAMT MOBTOP 3anucu, a 3aTeM MHKPEMEeHT ajpeca v Tak ganee. PaspagHocTb
AaHHbIX COOTBETCTBYET Pas3psaaHOCTU AaHHbIX NpeablayLero nonHoro umkna.

5.21 MNocnepoBaTtenbHbIN HTepdeunc SPI

Mooynb namsaTU MOXET YnpaBfsATbCS XOCT-KOHTPOSNIEPOM, KOTOPbIN  BblAaéT
NMHCTPYKUUKN 0Bbl4HO B pexxume SPI macTtep. SPI mactep coeguHsieTca ¢ Mogynem namsatu ¢
nomMmoLlbto WuHbl SPI cocTtosiwen nad vetbipéx nuHun: nCE, SCK, Sl, SO. [na sbibopa
nocrniegoBaTernibHOro MHTepdenca B KavyeCTBe OCHOBHOro ucnonb3yeTtcs nuHua SEL_SPI
(aKTMBHbIN YPOBEHb fornyeckasa eguHmLa).
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SPI npotokon umeeT 4eTbipe pexumma pabotel (0, 1, 2 unn 3), pasnuune mexay
KOTOpbIMM 3aKntovaeTcs B NonsapHocTU u dpase curHana SCK. Moaynb namaTtn nogaepxvsaet
ABa Hambonee 4YacTto npumeHsembix pexunma 0 n 3. BpemeHHasa guarpamma pexumo SPI 0
n 3 npuBedeHa Ha pucyHke Hwxe (PucyHok 13). Pasnnuve mexagy HUMK 3akniodaeTcs B
HeaKTMBHOM cocTosiHuM nuHun SCK (korga mactep SPI B pexume OTCyTCTBUA nepenayu
AaHHbIX). B 06oux aTuUX pexmnmax gaHHble BCcerga 3axBaTblBalOTCH C LUMHbI NO nepegHemy
dpoHTYy SCK 1 BCcerga BbICTaBnsATCA Ha LWWWHY Mo 3agHeMy ppoHTy SCK.

nCE \ /
! [\ \
S ) G G G G G G ¢ ;
/ /
N 1Y

S0 0 G G G G G G €

PucyHok 13 — BpemeHHas gunarpamma pexmmo SP10wn 3

5.22 KomaHpabl n agpecauus

[onycTuMble MHCTPYKUMM Unun onepauumn Bceraa OOSMKHbl HAYMHATLCS YCTAaHOBKOMW B
akTuBHoe coctosHne nuHun NCE. lNMocne Toro kak nCE yCTaHOBIEH, XOCT-KOHTposSinep
AOJDKEH BbICTaBUTb Ha WKNHY SPl OOCTOBEPHbIN 8-Mun pa3psagHbin ko onepaumn. 3aTem B
3aBUCMMOCTM OT TMMa onepauun, BbICTaBASKOTCS aapec n (Mnn) aHHble, TakTUpPyeMble XOCT-
KOHTponnepom. Bce kogbl onepauui, agpeca u AaHHble NepefdalTCa Ha LUMHY CTapLimMMn
paspsgamu Bnepéa (MSB). Onepaunsa 3akaH4YMBaeTcst nepeBoaom NuHun NCE B HeakTuBHoE
COCTOSIHME.

Kogbl onepauuni, He nogaepXxvBaemMble MOAYNEM NamMsiTu, UTHOPUPYIOTCS, U onepauns
He cTapTyeT. Mukpocxema Takke WrHoOpupyeT AaHHble Ha Bxoge S| Ao Tex nop, noka He
ctaptyeT cnegywowas onepauma (NCE nuHua gorkHa ObiTb yCTaHOBSIEHA B HeaKTUBHOE
COCTOsIHME, a 3aTeM nepeBefeHa B akTMBHOe cocTosHue). Ecnn nuHua nCE nepeBoanTca B
HeaKTUBHOE COCTOSIHME, Mpexae YeM 3aKOHYUTCS nepefada koga onepauuu n agpecHon
MHpopmauun, onepaumsi He Ha4YHETCA U MOAYSb NAaMSATU BEPHETCA B HEAKTMBHOE COCTOSIHNE
AN OXnaaHusa crnegyowen onepaumn.

[na nepenayn agpeca, coctoswero u3 agpecHoix 6ut A18-A0, Heobxoanmo nocnaTtb
Tpy 6anta nHpopmaumm no wnHe SPI. AgpecHble 6utbl A23-A19, nepefasaemble Mo WNHE
BCerga WrHopupylrTcs, Tak Kak MakcumaribHO ajpecyembli [uana3oH agpecoB Moayns
namstn 00000h-7FFFFh.

lMepeyeHb NoagaepKxmBaembix KOMaHa npueeaéH Hmke (Tabnuvua 9). OnucaHme komaHa
npuBegeHoO B Nocnenyowmnx pasgenax.
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Ta6bnuua 9 — NepeyeHb NnogaepKMBaeMbIX KOMaHA

KomaHna Ko koMaHab! YacToTa, Baut Baut BanTt
My agpeca | (PMKTUBHbIX | AaHHbIX
Read Array 03h 0000 0011 no 15 3 0 1
0Bh 0000 1011 po 30 3 1 1
Sector Erase D8h 1101 1000 no 50 3 0 0
Chip Erase 60h 0110 0000 no 50 0 0 0
Byte Program 02h 0000 0010 4o 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 4o 50 3 0 0
Read Sector 3Ch 0011 1100 no 30 3 0 1
Protection Register
Read Status Register | 05h 0000 0101 no 30 0 0 1
Write Status Register | 01h 0000 0001 go 50 0 0 1
Reset FOh 1111 0000 po 50 0 0 1
Read ID mukpocxembl | 9Fh 1001 1111 no 30 0 0 2
1 npounsBoanTens

5.23 Onepauus YTeHUA MaccuBa AaHHbIX

KomaHga Read Array MOXeT NPUMEHATLCS NPU YTEHUN HEMPEPLIBHOIO MOTOKA AaHHbIX
n3 mMoayns namstm, obecneumBas TakTMpoBaHMe Ha NHUM SCK, yCTaHOBMB CTapTOBbLIN
agpec oauvH pas. Mogynb namaTn COAEPXUT BHYTPEHHUA CYETYMK agpeca, KOTOpPbIN
aBTOMATUYECKN MHKPEMEHTUPYETCA Ha KaXQOM Nepuode TaKTOBbIX MMMynbCcoB. [lBa koaa
onepauun (0Bh n 03h) moryt 6bITb UCNONb30BaHbl ANa kKomaHabl Read Array. NpumeHeHne
Ka)xgoro u3 KOAOB 3aBUCUT OT MaKCMMalibHOM 4acTOTbl TaKTOBbIX CUrHanoB, KoTopas
ncnonb3yeTcs ONg YTeHus AaHHbIX u3 Mukpocxemsbl. Kog onepauun 03h ncnonb3yetca ans
HanmMeHbLen Yyactotbl 4o 15 Mly, kog onepaunmn 0Bh mncnonb3dyetca onst MakcMmarbHON
yactoTbl Ao 30 MIu,

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

Mocne nepeaayn Bcen HeoH6Xxo0aMMOM KOMaHAHOW NOCNeA0BaTENbHOCTN NPON3BOANTCS
cuMTbiBaHWEe AaHHbIX Ha NuHMn SO. [laHHble Bcerda BbICTaBMSATCS CTaplwmMMu paspsgamum
Bnepén (MSB). Ecnm cuutaH nocnegHun 6Gaut (agpec 7FFFFh) maccuBa namsTw,
MUKPOCXeMa NpoaosiKaeT YTeHne ¢ Havana maccusa (agpec 000000h). 3agepxek npy aTOM
He NpoucxoamnT.

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

BpemeHHble gmnarpammbl onepaumn yYteHust ¢ kogom OBh n kogom 03h npuBeaeHsbl
Huxe (PucyHok 14, PucyHok 15).

He ob6sa3aTtenbHO YynTaTbh NOMNHbIM 6aNT JaHHbIX.
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nCE \ /
_______ 9 1 2 3 4 5§ 8 7T 8 9 101 12 20 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 48 4T 48 e
,»l Kog onepauuun BuTbl agpeca A23-A0 Jlloboe 3HayeHne
Si 9,0,0,0,0.0,0,0000.00 08y

/" 1-bln 6aNT AaHHBIX

)
0.0.00.000000
L) Lk

BblcokoMMneHaaHCHOe CoCTosiHNE

PucyHok 14 — Onepauus YteHuns ¢ kogom 0Bh

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

SCK 3 SRR NN RN AR AR A i N )

A |

/" Kop onepauun BuTbl agpeca A23-A0
\r - s -~ A
Sl 0000000000000 CEREREY OO YIS

1-blt GaNT AaHHbIX

BbicokoMneHaaHcHoe cocTosiHme

S0 20000000000

PucyHok 15 — Onepauus uteHunsa ¢ kogom 03h

5.24 Onepauusa nporpammmpoBaHus 6anTa

KomaHga Byte Program nossondeTt 3anporpammupoBaTb OAMH GanT OaHHbIX B
npeaBapuTenbHO CTEPTYH A4erky Moaynsa namsTtu. [Mpu cTvpaHum s4enku namsaTtu Bce
BOCEMb OUT yCTaHABMMBAKTCH B COCTOSIHWME form4yeckon eamHuubl (3HaveHue FFh). Mepen
BblNOSIHEHNMEeM KomMaHabl Byte Program Heobxogumo BbINONHUTL komaHay Write Enable,
4yT06bI yCcTaHOBUTEL 6UT WEL pernctpa ctatyca B NOrMYeCKyo eanHuLLy.

[ng BbinonHeHns komaHabl Byte Program Heobxoanmo nepegaTb B MO4YMb NaMSATH
koa onepaunn 02h, Tpn agpecHbix 6anta n 6anT gaHHbIX ANg nporpammupoBaHug. lNMocne
nepesoga nuHuUM NCE B HEaKTUBHOE COCTOSIHUE MWKPOCXEMa Ha4yHET NporpaMMupoBaHMe
GanTa B s4enKy namaTn ¢ agpecom, nepedaHHbiM B komaHae Byte Program. MNepesoa nuHum
NCE B HeaKkTUBHOE COCTOSIHNE JOIMKEH NPONCXoauTb Ha rpaHuue 6anTa (KpaTHO BoCbMU 6UT),
B MPOTMBHOM Crfy4yae MoAyfnb nNamMATM nNpepBéT onepauuio, W [aHHble He 6yayT
3anporpammMuMpoBaHbl B A4erky namatu. Ecnv agpec aderikm — B npegenax cekropa,
HaxoasWwerocs B 3alMLIEHHOM COCTOSIHUW, onepauus nporpammupoBaHus 6anta He Byget
BbINOSIHEHA, MOAYSb NAMATN BEPHETCH B HEAKTMBHOE COCTOSAHME nocre nepesoga nuHumn nCE
B nornyeckyro eanHuuy. 3HadeHme O6uta WEL B pernctpe cratyca 6yget cbpolweHo B
COCTOSIHME NOMMYEeCcKOoro Hyns, ecnu onepauus NporpaMMUpoOBaHUsS NpepBaHa HEMoSHbIM
agpecoM Unuv gaHHbIMU UK Bbina NonbiTka NPOrpaMMUPOBaHNS B 3aLLULLEHHbIN CEKTOP.
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Bo Bpemsi onepauun nporpaMMmpoBaHUS MOXHO CYMTaTb PerncTp cratyca, KOTopblv
NoKa3blBaeT COCTOSIHME 3aHATOCTM MoAyNA naMaTu. PekomeHayeTcs NpomM3BoaUTb YTEHNE He
paHee, 4yeMm uyepe3 200 mkc, HeobxoguMmbix Ana nporpammuvpoBaHus Gawnta. [lepen
3aBeplleHMeM onepaumm nporpammupoBaHus 6ut WEL peructpa crtatyca cbpocutcs B
COCTOSIHWE NIOrNMYEeCKOro Hyrsl.

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

5.25 Onepauus cTupaHusa ceKTopa

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

Ana BbInonHeHMs komMaHabl Sector Erase HeobGXOAMMO YCTaHOBUTbL B aKTUBHOE
coctosiHne nuHuio nCE, nepegaTb kog onepaumm D8h u Tpu agpecHbix 6anta,
yCTaHaBMMBaKLWMX agpec CTUpAeMoro cektopa, cornacHo Tabnuua 3. Bce panbHenwme
AaHHble, 3arpyxaemble B MUKpocxeMy, urHopupytoTtcsa. lNocne nepesoga nvHum nCE B
HeaKTUBHOE COCTOSHWE HauYMHaeTCsl CTUpaHue COOTBETCTBYHIOLLEro cekTopa.

Mnagwue agpecHble 6utbl A17-A0 He OekoaupyltoTcst npu onpegeneHnn Homepa
CTMPAEMOro cekTopa, No3TOMY OHW MOTYT BbITb B COCTOSHUM TOrMYECKOTO HYNS NN e4UHULbI.
HecmoTp4a Ha To, YTO MnaaLume agpecHble OUTbl He EKOAMPYHOTCSH, BCE TpY agpecHbix banta
AOMMKHbI ObITb NepedaHbl B MOAYIb NAaMATK Npexae, Yem nuHua nCE nepenaéT B HeakTUBHOE
coctosiHue. Ecnu aTo npon3onaér He Ha rpaHuue 6anta (KpaTHO BOCbMU BUT), MUKpOCxema
NpepBET onepaunto n cTupaHune He GyaeT BbINOMHEHO.

Ecnun agpecHble 6uThbl, NepegaHHble B KOMaHAe, YKasbiBalOT Ha 3aLULLEHHBIN CEKTOP,
TO komMaHga Sector Erase Takke He OyaeT BbIMOMHEHa, MU MOAYMb MaMATU BEPHETCS B
HeaKTUBHOE COCTOSIHWE Nocre YCTaHOBKM NUHUKM NCE B NOMMYECKY0 eauHULY.

But WEL B perncrtpe cratyca npu BO3HWUKHOBEHUW OAHOW U3 BbllenepedncrieHHbIX
OLMOBOYHbIX CUTYaLNn COPOCUTCS B COCTOSIHUE JTOrMYECKOrO HyIS.

Bo Bpems BbINONHEHUS onepaunn CTUpaHMs CeKTopa MOXET ObITb MpoYnTaH pernctp
cTaTyca, KOTOpbI/A MOKasblBaeT, YTO MMUKPOCXEMa HaxoOUTCA B COCTOSIHUM 3aHATOCTM.
PekomeHayeTca npovsBOAUTL CUMTbIBAHME peructpa craTtyca He paHblue, 4eM 4epes
Bpemsa 110 mc, Heobxogmmoe AOna cTupaHua cektopa. [lepen 3aBeplueHueM onepauum
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cTupaHusa cektopa 6ut WEL pernctpa ctatyca cbpacbiBaeTcsi B COCTOSIHME JTIOrMYECKOro
HynS.

Mwukpocxema BbINOMNHAET anropuTM OETEKTUPOBAHMS OLINOKN NpU CTUpaHUN CEKTopa:
€Cnun onepauusi CTMpaHUsa He BbINOMIHEHA OOMKHbIM 0bpa3om, ycTaHaBnueaeTcs 6ut EPE
perncrpa crartyca.

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

5.26 Onepauusa cTUpaHMA BCen NaMATH

Bcs namate moxeT 6bITb CTEPTA OAHOM onepaumen, ncnonb3ys komangy Chip Erase.
Mepepn BbinonHeHnem komaHgbl Chip Erase HeobxoaumMo BbINONHUTL KoMaHay Write Enable,
KoTopas yctaHaBnueaeT 6ut WEL peructpa crtatyca B FIOTMYECKY0 €ANHULLY.

[nsa BbinonHeHust komaHabl Chip Erase Heobxoaumo nepefatb B MUKPOCXEMY KOA
onepaunn 60h. MNpu cTMpaHum Bcen NnamaT HET HEOOXOANMMOCTN nNnepefaBaTb B MUKPOCXEMY
agpecHble 6anTbl, 1 nNobble gaHHbIE NOcne nepegayn koga onepauum 6yayT UrHOPUPOBaHDI.
Mocne nepesoga nuHuUM NCE B NOrMYeckyld €amHULY HavyHEeTCs MpOLEecC CTMpaHUSa BCEN
namaTtu. NnCE OoSmKeH nepeknovaTbca Ha rpaHuue 6anTta (KpaTtHO BOCbMU OUT), B MPOTUBHOM
cnyyae onepauusi ctupaHmsa He OyaeT BbinonHeHa. Ecnu nobon cekTtop mMaccvmBa namsitv
HaxoaMTCs B 3alMLLEHHOM COCTOAHUN, koMaHga Chip Erase He OyaeT BbINOMHEHa, MOAYSb
namMsaT BEPHETCH B HEaKTUBHOE COCTOsAHWe nocne nepesoga NuHumM NCE B norn4eckyro
eanHuuy. but WEL B pernctpe ctaTyca npy BO3HUKHOBEHUM IHOO0M 13 OLLMOOYHLIX CUTYaL M
cbpocnTcsa B COCTOSIHNE NOMMYECKOro Hyns.

Bo Bpemsi BbINOMHEHWA onepauum CTUpaHuUs BCEM NaMsaTM MOXeT ObiTb npovnTaH
perncTp ctatyca, KOTopbI MOKa3blBaeT, YTO MUKPOCXEMA HaXo04UTCHA B COCTOSAHUN 3aHATOCTU.
PekomeHayeTca npon3BoguTb CHUTbIBAHME PErncTpa craTyca He paHee, YeM 4Yepes3 Bpems
350 mc, HeobxoguMmoe Ansa cTupaHua Bcer namaTtu. [lepen 3aBeplleHneM onepauuu
cTMpaHua cektopa 6ut WEL pernctpa cratyca cbpacbiBaeTcs B COCTOSIHME JIOMMYECKOro
HynS.

Mukpocxema Takke BbINOSIHAET anropuTM AEeTEKTUPOBAHUA OWMOBKM NMpu CTMpaHum
ceKkTopa: ecnv onepaums CTupaHus He BbINOMHEHa JOSMKHbIM 06pa3om, ycTaHaBnmBaeTcs out
EPE peructpa cratyca.

BpemeHHaa gnarpamma onepaunn cTupaHusa Bcen namaTu npuseneHa Huxe (PucyHok
18).
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PucyHok 18 — Onepauus ctupaHus Bcen namaTm

5.27 Onepauus paspeLueHus 3anmcu

KomaHga Write Enable ncnonbsyetcs ansa ycraHoBkn 6uta WEL peructpa ctatyca B
COCTOsIHME nornyeckon egnHuubl. but WEL gomkeH 6bITb yCTaHOBMNEH Nepes BbIMOMHEHWEM
komaHg Byte Program, Erase, Protect Sector, Unprotect Sector, Write Status Register. 310
No3BONSET BbINOMHATL 9TU KOMaHAbl B ABa dTana, yMeHbLlas BO3MOXHOCTb CIly4anHOro nunm
OLMBOYHOro BbIMOMHEHNSA 3TUX KoMaHAa. Ecnu 6ut WEL B pernctpe ctatyca He yCTaHOBIEH
npexae, YeM BblAaETCs O4HA U3 3TUX KOMaHA, KoMaHAa He ByaeT BbiNoSIHEHa.

Mpwn Bbigayve komaHabl Write Enable nuHms nCE gormkHa 6bITb B TOrMYeCKoOM Hyne, Koz
onepauuun 06h gormkeH 3arpyxaTbCa B MOAYIb NamMsaTu. 3arpy3ka agpecHblx 6anT B Mogynb
namsaTu He TpebyeTcs, BCe OaHHble, NepedaHHble Mocre Koda onepauun UrHOPUPYHOTCA.
Mocne nepexoga nuHum NCE B cocTosiHMe norndeckon eanHuubl out WEL peructpa ctatyca
yCTaHaBnMBaeTCs B nnornyeckyto egmHuuy. Kog onepaumm gormkeH 6biTb MOMHOCTLIO 3arpy>KeH
B MOAyIb NaMAaTK nepes nsmeHeHnem curHana nCE, nHaye onepauusa éyget npepsaHa n out
WEL He nsameHuTcs.

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

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

Mpwn Bbligaye komangbl Write Disable nuHuna nCE gormkHa 6bITb B IOrMYECKOM HyIe, Kog
onepauun 04h gormkeH 3arpyxaTbCa B MOAYNb NamMsaTu. 3arpy3ka agpecHbix 6anT B Moaynb
namaTn He TpebyeTcs, BCe AaHHble NepefdaHHble Mocrne koga onepauun UrHoOpUpYTCS.
Mocne nepexoga nuHmum NnCE B cocTosiHMe nornveckon eanHnubl 6ut WEL pernctpa ctatyca
cbpacbiBaeTcs B HOMb. Ko onepaumm AosmkeH 6biTb NOSTHOCTLIO 3arpy>KeH B MoAy b NaMsTy
nepen usMmeHeHuem curHana nCE, uHave onepauus OygeT npepBaHa u out WEL He
N3MEHUTCS.

BpemeHHaa guarpamma onepauuu 3anpeta 3anvcu npueegeHa Huwke (PucyHok 20).
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PucyHok 20 — Onepauus 3anpeTa 3anucu

5.29 Onepaumsa 3aluTbl CeKTopa

Kaxagbin  cpmsndeckun cektop pasmepoMm 256 K6anT wumeeT COOTBETCTBYHOLLNI
OAHOBUTHBLIN pPEerncTp 3alnTbl CeKTopa, KOTOPbIN MCNOMb3yeTcda ANd NpPorpamMmMHOro
ynpaBneHns 3awuTton cektopa. [locne BKMIOYEHUA NUTAHUA PErucTp 3awuTbl KaxKaoro
CekTopa Mo YMOMYaHUI0 HaxoguTCa B COCTOSIHMM NIOMMYECKON eQuHULbI, YKa3biBaloLWEen, YTo
KakObI CEKTOP 3aLUULLEH N HE MOXET ObITb 3anporpammMmpoBaH Unn CTEpPT.

Bblgaya komaHabl Protect Sector ¢ uHAvMBMAyanbHbIM agpecoM ycTaHaBnuBaeT
perncTp 3awmTbl COOTBETCTBYIOLLErO CeKtopa B COCTOSIHME JlorMyeckon eauHuubl. Hwuxe
ykasaHbl 06a BO3MOXHbIX COCTOSIHUSA permcTpa 3awnTbl cektopa (Tabnuua 10).

Tabnuua 10 — 3Ha4YeHMA perucTpa 3aWwmTbl CeKTopa

3HayeHue CraTtyc 3amThl cekTopa

0 CeKTop He 3alMLLEH M MOXEeT ObiTb 3anporpammMmnpoBaH UnNn cTépT

1 CekTop 3aWmLLéH 1 He MOXeT ObITb 3anporpamMmmMmnpoBaH U CTEPT. 3HaYeHNe no
YMOJTYaHMIO
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Mepen Bbigaden komaHabl Protect Sector Heobxoaumo komaHgown Write Enable
ycTaHoBUTb 6uT WEL B cocTtosiHMe normyeckon eguHuubl. Mpu Bblgade komanabl Protect
Sector nuHms NnCE ycTaHaBnMBaeTCHa B COCTOSAHME FIOMMYECKOro Hyns u kog onepauun 36h
3arpyxaetca B Mogynb nNamaTW, crnegom 3a HUM  3arpyxatoTcs Tpy GanTa agpeca,
yKasblBalLLlMe Ha A4enky B npefenax 3awmuiaemoro cekrtopa. Jltobble fonosHUTENbHbIEe
AaHHble, nepefaBaemble B MOAyMb MNaMmATW, Nocne nepegadn urHopupytoted. [locne
nepesoga NuHUN NCE B NOrMYeCKyo efuHULY perncTp 3almTbl CEKTOpa, COOTBETCTBYIOLLMNA
agpecy A23-A0, ycTtaHaBnvMBaeTCs B COCTOSIHME JIOMMYECKOW eauHuUbl, Takum obpasom,
cekTop byaeT 3awmuéEH OT AanbHENLWNX onepaunn 3anucu n ctupanums. MNMpu atom 6ut WEL
perncTpa craTyca cbpacbiBaeTcs B COCTOSAHME FIOrMYECKOro Hyrs.

MonHble Tpu BanTa agpeca JOMKHbI ObITh 3arpykeHbl B MOAYIb NaMATU Npexae, Yem
nponsonaéTt nepexon nuHum NCE B HeakTMBHOe cocTosiHne. Ecnu coctosHue nuHum nCE
N3MEHUTCA HE Ha rpaHuue GanTta (KpaTHO BOCbMM BUT), MOy b NaMATK NPEPBET onepauumio.
Korga mogynb namaTy npepbiBaeT onepawmio 3almTbl CEKTOpPa, COCTOSIHUE perncTpa 3alumThbl
cekTopa He meHsieTcs, 6ut WEL pernctpa cratyca cbpacbiBaeTcsi B COCTOSIHME NTIOMMYECKOro
Hyns.

[nsa 3awmnTbl OT CRy4anHOro unm owmMBOYHOro CHATUS MW YCTaHOBKM 3aLMTbl CEKTOpa
nmeeTcsi BO3MOXHOCTb OFIOKMPOBKM pernctpa 3aluTbl CeKTopa OT U3MEHEHUS C MOMOLLbHO
6uta SPRL perncrtpa ctaTtyca (CMOTpU onucaHue pernctpa cratyca). Ecnu perncTp 3awmrhbl
cekTopa 3abnokupoBaH, nobad nonbiTka Bblgadn KoMaHabl Protect Sector 6ygert
NUrHOPUPOBATbLCS, MUKpocxema cbpocut 6ut WEL pernctpa crtatyca obpaTHO B NOrMYECKUN
HONb 1 BEPHETCA B HEAaKTUBHOE COCTOSIHME NpuU M3MeHeHumn curHana nCE.

BpemeHHasa gnarpamma onepauumn 3awmTbl CEKTopa npuseaeHa Hmxke (PucyHok 21).
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PucyHok 21 — Onepauus 3awwmTbl cekTopa

5.30 Onepauusi CHATUA 3aLUUTbI CEeKTopa

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

Mepen Bblgaden komangbl Unprotect Sector Heobxoammo komaHgown Write Enable
ycTaHoBUTbL 6uT WEL B cocTosiHue norndeckon eguHuubl. Npu Bbligade komaHabl Unprotect
Sector nuHusa NnCE ycTaHaBnuMBaeTCHa B COCTOAHME JIOrMYeCKOro Hyns mn kog onepauun 39h
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3arpyxaetcsa B MoAyfb NnamsaTu, 3aTem 3arpyxatrTca Tpu 6anTa agpeca, ykasbiBalolime Ha
A4enky B npegenax pasdnoknpyemoro cektopa. Jltobble O0NoNHUTENbHbIE [aHHbIE,
nepefasaemMble B MOAYrb NaMsATH Mocrie 3Toro, urHopupytotes. Nocne nepesoga nuHun nCE
B JIOTMYECKYIO €OWHULY PerncTtp 3alimTbl CekTopa, cooTBeTcTBylOWMN agpecy A23-A0,
cbpacbiBaeTcsi B COCTOAHME NOrMYECKOro HyNs, 1 3awmuTa cektopa cHumaetcs. [Npu atom out
WEL peructpa ctatyca cbpacbiBaeTcsa B COCTOSAHUE JIOMMYECKOro Hynsl.

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

[nsa 3awmTbl OT CRy4YamHOro Unm oWmMBOYHOro CHATUSI UM YCTAaHOBKM 3aLMTbl CEKTOpa
NMeeTCs BO3MOXXHOCTb ONMOKMPOBKN perucTpa 3awmTtbl cekTopa OT M3MEHEHUSA C NMOMOLLbIO
buta SPRL pernctpa ctaTtyca (CMOTpU OnncaHue pernctpa cratyca). Ecnu peructp 3awmthbl
cektopa 3abnokupoBaH, nbasa nonbiTka Bblgayn komangbl Unprotect Sector 6ygert
UrHopupoBaTbCs, MUKpocxema cbpocut 6ut WEL pernctpa crtatyca obpaTHO B NOrM4YecKun
HOMb N BEPHETCS B HEAKTUBHOE COCTOAHME NMpu naMmeHeHun curHana nCE.

BpemeHHaa pguarpamma onepaumm CHATUS 3alunTbl CEKTopa npuBedeHa Huxe
(PucyHok 22).
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PucyHok 22 — Onepauus CHATUS 3aLlUMTbl cekTopa

5.31 Onepaumsa YTeHUA perucTpa 3awmnTbl CeKTopa

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

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

Mpn Bbicokon yactoTe SCK nepsbli 6aWT gaHHbIX Ha NMHUKM SO MOXeT ObiTb
HEKOPPEKTHbIM, cnefoBaTenbHO, HEOOXOANMO MOMYyYNTb HE MeHee ABYX 6anT ¢ nuHum SO,
4TObObI KOPPEKTHO ONpeaennTb COCTOsIHME COOTBETCTBYHOLLErO perncTpa 3almTbl ceKkTopa.

Hwke npuBedeHbl BbIXOAHblE AaHHbIE NPUM YTEHUMM perncTpa 3awmTbl CcekTopa
(Tabnuua 11).
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Tabnuua 11 — BbixogHble AaHHbIe NPU YTEHUU perucTpa 3aWmThbl CeKTopa

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

Mepesog nuHum NCE B HeakTMBHOE COCTOSAHME MpepbiBaeT onepaumio YTeHUs U
nepesoauT nuHuMio SO B BbiCOKOMMNeaaHcHoe coctosaHue. JlnHua nCE moxeT nepentn B
HeaKkTUBHOE COCTOSIHME B 1060 MOMEHT BPEMEHU, YTEHME NONHOro banTta He TpebyeTcs.

B OononHeHne Kk 4YTeHUIO MHOMBMAYANbHOrO perucrTpa 3awuTbl CEKTOpa B perncrpe
ctatyca 6utbl SWP no3BondawT onpeaenuTb BCE CEKTopa, YaCcTb CEKTOPOB MW OAWH U3
CEKTOPOB He 3aluyLLeHbl OT U3MEHEHUS.

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

5.32 Onepauusa 4YTeHUA peructpa craTtyca

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

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

BpemeHHaa pguarpamma onepauumn YTeHUs perucTpa cratyca npuBefeHa Huxke
(PucyHok 24).
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PucyHok 24 — Onepauus YTeHNsa pernctpa craTyca

Mpn Bbicokon 4Yactote SCK nepsbit 6anT AaHHbIX Ha AMHUKM SO MOXeT OblTb
HEKOPPEKTHbIM, criefoBaTesibHO, HeO6X0aUMO NONyyYnTb He MeHee AByx 6anT ¢ nuHum SO,
4YTOObI KOPPEKTHO ONpeaennTb COCTOAHNE pernctpa craTyca.

Mepesog nuHuM NCE B HeakTMBHOE COCTOsIHME MpepbiBaeT onepaumio YTeHus
pernctpa cratyca u nepesoguTt nuHUo SO B BbICOKOMMMNEAAHCHOE CocTosiHMe. N3MeHeHne
COCTOSIHMA NMHUMKM NCE MoXeT nponucxoantb B Ntoboe Bpems, YTeHUs NonHoro 6anTta gaHHbIX
He TpebyeTcs.

HasHaueHne 6uT pernctpa ctatyca npmseaeHo Hmxke (Tabnuua 12).

Ta6bnuua 12 — HasHa4yeHue 6UT perncrtpa cratyca

Hgmep Ha3BaHue 6uTa HocTtyn OnucaHue
uTa
7 SPRL |Bnokuposka R/W 0 Pernctpbl 3awwunTbl cektopa He
PErMCTPOB 3aLLUTbI 3a6noknpoBaHbl (N0 yMOYaHMIO)
cekTopa 1 Pernctpbl 3awmTbl cektopa 3abnokMpoBaHbl
6 RSTE |PaspelueHune R/W 0 KomaHnga cbpoca 3anpeLlleHa (no
cbpoca YMOMYaHuIo)
1 KomaHnaa cbpoca paspelleHa
5 EPE Owwnbka R 0 Onepauusa cTupanns nnmn 3anmcu
cTMpaHus/3anucu 3aBepLUMIIach yCnewHo
1 O6HapyxeHa onbka BO Bpems onepauum
3anncu unmn cTMpaHus
4 RES Peseps - 0 3apesepBupoBaH anga dyayuiero
NCNoNb30BaHUs
3:2 SWP |CocTosiHue R 00 |Bce cekTopa He 3alumLLeHbl (COCTOsIHME BCEX
3aLUNLLEHHOCTH PErNCTPOB 3aLLMTbl CEKTOPA NOrMYeCcKuin
CEKTOpPOB HOIMb)
01 |HekoTopble cekTopa 3almuleHbl. YteHne
MHONBMAYANbHbIX PETMCTPOB 3aLUMUTbI
CEKTOPOB NO3BOJSISAET ONpeaenuTb, Kakne
CEeKTopa 3alULLEHbI.
10 |3apesepBupoBaHbl ansa 6yaywero
NCNoNb30BaHWs
11 |Bce cekTopa 3awmLLeHbl (COCTOSIHUE BCEX
PErncTpoB 3aLLUMTbl CEKTOPOB fnornyeckas
eavHnLa — No yMOM4YaHmio)
1 WEL | BuT cocTosiHUA R 0 MukpocxemMa He JoCTynHa Ans 3anmcy (no
goctyna B YMOMYaHMHIo)
MUKpOCXEMY 1 MukpocxemMa A4oCTynHa Ansg 3anucu
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Howme
P Ha3BaHue buTa HocTtyn OnucaHue
o6uTa
0 RDY/ |but coctosiHus R 0 Mukpocxema rotoea
BSY  |roToBHOCTM 1 |Mukpocxema 3aHsiTa BHyTPEHHel onepaumen
MUKPOCXEMbI
lNpumeyaHus:

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

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

5.32.1 SPRL 6ut

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

5.32.2 RSTE 6uTt

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

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

5.32.3 EPE out

OTOT OUT nokasbiBaeT, OEUCTBUTENbHO M onepaumsa CTUpaHUA UM - 3anucu
3aBepLumnaco ycnewHo. Ecnu xota 6bl oanH 6anT BO BpemMs onepaumm CTupaHus Unu 3anucu
He CTEPT WNM He 3anporpaMMupoBaH OOSMKHbIM obpasom, 6ut EPE yctaHaBnuBaeTcs B
COCTOSIHME rormyeckon eanHuubl. but EPE He ycTaHaBnuBaeTcsl B Hyrb, €Cnu onepauus
CTUpPaHNA UNU NporpaMMmMpoOBaHNA TMpepBaHa MNpu MOoNbITKe CTepeTb WNu 3anucaTtb
3alNUWEHHBIN  CceKkTop, wnn, ecnu 6ut WEL He ycCTaHOBNEH nepen onepauuen
nporpaMMmupoBaHus unu ctupaHus. but EPE ob6HoBRsieTca nocrne Kaxgow onepauum
nporpaMmMmpoBaHNA U CTUpPaHUSA.
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5.32.4 SWP outhbl

OTn 6uTtbl obecneumBaloT obpaTHyHO CBA3b MPU ONpedeneHnn COCTOSHUSA 3alunTbl
Moaynsa namaTn. BoamoxHbl Tpy KoMGuHauum 6ut SWP, nokasbiBatowme, 4To Moaynb NaMsTy
He 3alUMLLIEH, YaCTUYHO WU MNONHOCTb 3awuwéH. Ecnu 6utel SWP ykasbiBaloT, 4TO
HEKOTOpble CeKTopa 3alUuLieHbl, Ona onpeferneHns 3TUX CEeKTopoB TpebyeTca uTeHue
NHOMBUAYANbHbIX PEMMCTPOB 3aLLMThl CEKTOPA C NOMOLbI0 KoOMaHabl Read Sector Protection
Register.

5.32.5 WEL owuTt

OTOT BUT nokasbiBaeT TEKYLUNIA CTaTyC BHYTPEHHEro COCTOSAHUS paspeLleHns 3anncu.
Korga 6ut WEL B COCTOSIHUM NIOMMYECKOro Hynsi, MOAySlb NaMATU He AO0CTYNeH AN Takux
KomaHa, kak Byte Program, Erase, Protect Sector, Unprotect Sector, Write Status Register.
Mocne BknoYveHusa nutadmus 6ut WEL B cocTosiHum rnormdeckoro Hyns. but WEL moxeT ObITb
cOpoLleH aBToMaTUYECKN B HOSMb MPU Cneayowmx yCroBusXx:

— YcnewHoe 3aBepulieHne komaHabl Write Disable;

— YcnewHoe 3aBeplieHne komaHabl Write Status register nmbo owmbka B kOMaHAE;

— YcnewHoe 3aBepLleHne koMaHabl Protect Sector nnbo owmnbka B KOMaHAe;

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

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

— YcnewHoe 3aBepLieHne komaHabl Sector Erase nmbo owmnbka B KomaHge;

— YcnewHoe 3aBeplieHne komaHabl Chip Erase nmbo owmnbka B kOMaHAE;

— HeakTunBHbIN pexum.

Ecnn 6uT B COCTOSHUM NOrMYECKOM eOuHWUUbI, OH He COpPOCUTCA B HOMb, MOKa He
3aBepLlumnTCca TekyLlas onepauns, nmbo noka HEKOPPEKTHLIN KOA onepawmm He ByaeT 3arpy>keH
B MOA4yfb NamMsaTn npexae, yem nuHus nCE nepengeTt B HeaKTMBHOE COCTOsiHMe. [nga Toro
4106l 6GUT WEL cbpocuncs B HOMb Npy NpexaeBpeMeHHOM 3aBepLUeHNM OOHOW N3 onepaLmm,
HeobxoaMmo, YTOoObI Ko onepaumy Bbin NOMHOCTLIO 3arpykeH B MOAYIb NaMATH.

5.32.6 RDY/BSY ouTt

OTOT OBUT nNpumMeHsieTca Ana onpefeneHns BbINOSTHEHUSA BHYTPEHHEN onepauuu
nporpaMMmpoBaHus unu ctupanus. Onpoc atoro 6uta OeTEeKTMpYeT 3aBepLUEHME LMKNa
3anmcu UM CTUpaHus, HOBble AaHHble perncrpa cratyca OOJMKHbl MOCTOAHHO BbIrPyXXaTbCH
no curHany SCK, noka coctosHne 6uta RDY/BSY He M3MEHUTCA U3 eQuUHULbI B HOSMb.

5.33 Onepauusa 3anucu permcTpa cratyca

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

Mpn BbINONHEeHUM koMaHnabl Write Status Register nuHua nCE pomkHa OblTb B
aKTUBHOM COCTOSHMM U kog onepaumn 01h gorkeH BbiTb 3arpyxeH B MUKPOCXEMY BMeECTe C
OgHUM GanToM AaHHbIX. TONbKO GUTLI 7 M 6 GanTa AaHHbLIX BOCNPUHMMAKOTCA Mogynem
namaTn, ocTanbHble GUTbI MOryT nNpuHUMaTb noboe 3HayveHue. Jliobble AOMONHUTENbBHbI
BGanTbl JaHHbIX, NOChIaeMble Nocrie 3Toro MOAys NaMsaTu, UrHopupytotcs. lNocne nepesona
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nmHum NCE B HeakTuBHOe coctosiHne 6utbl SPRL n RSTE mogudwuumpytotes, 6ut WEL
pernctpa cratyca cbpacbiBaeTCa B COCTOSIHME NIOMMYECKOro HYNS.

MonHbIM 6anT AaHHbIX OOMKEH ObITb 3arpykeH B Mo4ynb NaMATU nepes U3MeHeHnem
cocTosiHuA nnHMnM NCE, To ecTb Ha rpaHuue 6anta (KkpaTHO BOCbMU OMT), MHa4Ye MUKPOCXema
npepBeT onepaumnto, coctosiHne 6ut SPRL n RSTE He uM3MeHuTcs, 3HaveHne 6uta WEL
pernctpa cratyca cbpocmTcsa B NOrMYECKUi HOSb.

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

nCE —\ o

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

MaHHble pernctpa
I/} Kopn onepauum cTaTyca

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

SD BbicokoMmneHgaHCHOe COCTosiHME

PucyHok 25 — Onepauus 3anucu permctpa cratyca

5.34 Onepauusa cobpoca

B HekoTopbIX NPUNOXeHUsX HeobXxooMMOo NPEeXAEeBPEMEHHO NpepBaTb LUKIT 3anucu
unn ctupaHma. Komanga Reset no3BonsieT HeMeaneHHo npepBaTtb onepauunto CTMpaHus unm
3an1cu n BEpPHYTb MOAYMb NaMATU B HEAKTUBHOE COCTOAHME. [1Nsl 3TOro HeT HeoBXxo4MMOCTH
B nepegade komanabl Write Enable nepeg Bbigaden komangbl Reset. To ecTb, komaHaa Reset
He 3aBUCUT OT cocTosaHnsa 6uta WEL peructpa cratyca.

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

Mpwn BbinONHEHUN kOMaHAbl Reset nnuHua NCE gormkHa 6biTb B aKTUBHOM COCTOSIHUN,
kog onepaunn FOh 3arpyxeH B mogynb namsatu. AgpecHble 6anTbl He nepegaroTcs B 3TON
KomMaHge, HO Heobxoammo nepefatb noarBepxpawowmn 6ant DOh cpady nocne koga
onepauun. Jliobble gononHuTenbHble OanThl, NepedaBaemMble B MOAyfb NaMATM nocne
nogTeepxaatowero 6anta, urHopupytotea. Koroa nuHmsa nCE nepexoant B HEaKTMBHOE
COCTOSIHME, TeKylLlasa onepauust CTUpaHus UnNu 3anncu npepbiBaeTca B npegenax BpemMeHu
30 mkc. Ecnu onepaums nporpaMmmMmMpoBaHna N CTUpaHNAa NpepbiBaeTcs, Takum obpasom,
pesynbTaT €€ KOPPEKTHOrO BbINOMHEHNSA HE rapaHTUpyeTCs.

KomaHga Reset He okasbiBaeT BNMSIHUS HA PErUCTPbl 3alUTbl CEKTOPOB MN GUTbI
SPRL n RSTE peructpa crtatyca. OgHako 6ut WEL 6yaet cbpolieH B COCTOsiHME MO
YMOMYaHUIO.

Kog onepaummn n nogrsepxgarowmnn 6anT AOSMKHbI OblTb MOMHOCTLIO 3arpyXeHbl B
MOAynNb NaMaTh nepes nameHeHmem nuHumn NCE, 1o ectb Ha rpaHuue 6anTta (KpaTHO BOCbMU
6u1T) MHaye onepaums cbpoca He ByaeT BbINOSHEHA.

BpemeHHas gnarpamma onepauumm cbpoca npmeeneHa Hmxe (PrucyHok 26).
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PucyHok 26 — Onepauus cbpoca

5.35 Onepauus yteHus |D KoaoB Nponu3BOAUTENS U MUKPOCXEMBbI

MaeHTudukaumoHHas uHdopMauus MOXeT ObiTb cuYMTaHa M3 MoAaynsa namaTtw,
Nno3BONAA NOEHTUMOULMPOBATL MUKPOCXEMY B CUCTEME.

Mpy YTEHMM MAEHTUPUKALNOHHON HOPMaUuKM NnHKMs NCE gomkHa ObiTb B aKTUBHOM
COCTOSIHUK, Kog onepaumn 9Fh 3arpyxaeTtca B Moayrnb namsaTtu. [locrne aToro Moayrnb namsitm
Ha4YMHaeT Bblgady NOEeHTUPUKALNOHHBIX AaHHbIX Ha NMMHUIO SO Ha KaXKaoMm TakTe NnHum SCK.
MepBbI BbIxogHOM 6anT — ID Kog npousBoanTens, crneayrowmn 6ant — ID Kog MUKPOCXEMBI.
Mocne aToro NnponcxoauT NOBTOP Bbl4ayM JaHHbIX 0O nepesoga NnHuM NCE B HeaKTMBHOE
COCTOSIHME, KOTOpOe npekpallaeT onepauuto yteHnsa ID kogoB n nepesoanT nuHMio SO B
BbICOKOMMMNEAAHCHOE coCTosiHNE. IameHeHune nuHum NCE BO3MOXHO B Ntoboe Bpemsi, TO eCTb
YTeHue nonHoro 6anta He TpebyeTcs.

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

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

BbicokonmneHaaHcHoe Lh

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

Ko Kon Kog, Kog Kog
Npon3BOAUTENS  MUKpPOCXEMbl  MPOU3BOAUTENSA MWKPOCXeMbl MPOn3BOANUTENS

PucyHok 27 — Onepauus YteHunsa ID kogos.
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6 BpemeHHble gnarpammbl

’ tove J
Bxon
curHana ><
appeca
< t(A)A »
,ElaHHble npeagblgyuwiero agpeca NCTUHHBbIE AaHHbl e
BbIX0A
AaHHbIX
PucyHok 28 — BpemeHHas guarpamma umknia yteHms 1.
YnpasneHue no agpecy Unoe = Unce = Ui, Unwe = UH
tcvr |
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PucyHok 29 — BpemeHHas gnarpaMmma LyKna YTeHus 2.
YnpaeneHune no nOE, nCE. Unwe = Uin. CurHanel Ha BeiBogax TDI, TCK, STROBE
B cocTossHUM norndyeckoro «0», MRST noruyeckom «1»
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PucyHok 30 — BpemeHHasa guarpamma uukna sanucu/ctmpanmna 1.
YnpasneHnune no NWE. Unoe = UiH Ha NPOTSXKEHUN LuUKNa 3annucu

555 angs nporpamm PA ans nporpamm
2AA ons ctvpanus SA Ansa cTupaHus cektopa
555 Ans cTMpaHua MUKpocxembl
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sua-nce Ly |tH(nCE-A
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AaHHbIX 10 pns CTUPaHNS MUKPOCXEMbI

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

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

77 77

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

2L
/77

D2

2L 2L
VL4 VL4

PucyHok 33 — BpemeHHas guarpamma nepekritoyeHns CtaTyCHbIX OuT.
Cuctema moxeT ucnonssoBatb NCE nnu nOE gna nepekntodenuns D2 n D6.
D2 nepekntovaeTcs TOMbKO NPU YTEHUM MO agpecy BHYTPU CTUPaAEeMOro cekropa
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150 mKc
P »
<« ' o

MRST

STROBE

Bxon

TaKTOBOIO cmrHaJ‘la_/_\_7
TCK ! )

tsu(toi-Tek)

tH(TcK-TDI)

47

Bxopa/Bbixoa
nocrnenoBaTenbHbIX

XLO,Q
" 0,1

O,QAX
0,14

AaHHbIX
TDI

STROBE =1 - nocnegoBaTtenbHbIN KaHan

MRST = 0 gnutenbHocTbio 150 MKC

BblCcoKui {
mMnegaHc \

[aHHble|BepHbI

i

— napannenbHbIN KaHan

Pl/lcyHOK 34 — BpemeHHaﬂ anarpamMmma 3anncu/4TeHuns nocregoBaTenbHOro KaHana

nCE \\ QK 05

twHince

0,5

%//T

NF\\J&

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

PucyHok 35 — BpemeHHas gnarpamma 3anucu nocriegoBaTersibHoro kaHana SPI

nCE

0,5 Y/

sck /e /N

\

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

twhance
/ JN 0,5

o

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

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

\ 0,5

o \__/ \

T T s T
tWHSCK‘ | twisck

+ XRORRKXHKXHKHHNK

== QOO0 O X

PucyHok 36 — BpeMmeHHast gnarpamma 4TeHna nocnegosaTenbHOro kaHana SPI
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7 MpepenbHO-gONYyCTUMbIE U NpeaenibHble NapamMeTpbl

Ta6nuua 13 — NpeaenbHO-AONYCTUMbIE INEKTPUYECKME PeXUMbI IKCnnyaTauum m
npeaenbHbIe 3NIeKTPUYECKUE PEeXUMbI MUKPOCXEM

Hopma napameTpa

o
S=Fa
T ok MpepenbHo- -
HaunmeHoBaHue napameTpa, zZe AONYCTUMBIN I'Ipe,::eenbubm
eAMHULIa U3MepeHus R pexmm PEXNUM
S s He He He He
° MeHee | Gonee | meHee | Gonee
HanpsikeHne nutanus, B Ucc 3,0 3,6 - 3,9
BxogHoe HanpsikeHue BbICOKOro YPOBHS, B Ui 2,0 5,25 - 5,3
BxogHoe HanpsikeHne HU3KOro ypoBHS, B Ui 0 0,8 -0,3 -
HanpsikeHne BbICOKOrO/HU3KOro YPOBHS,
npuKnagbiBaeMoe K BbIXO4y B COCTOSIHUM Uohz,
Y 0 ay OHz 0 5,25 -0,3 5,3
«BbikntoyeHo», B, UoLz
Ha BbiBogax DO — D7
BbIXOOHOWM TOK BbICOKOIO YPOBHSA, MA lon -2,0 - -4,0 -
BbIXOOHOM TOK HU3KOrO YPOBHS, MA loL - 4.0 - 6,0
Bpemsa HapacTaHus, cnaga BXOL4HbIX CUrHanNoB., ot B 10 B B
HC ry U
EmkocTb Harpysku, n® CL - 50 - 100
KonuyecTtBo UMKNOB 3anncu/cTmpaHmsa gaHHbix, 1
oL o 20000
npu T=85°C Npr - - -
npn T =125 °C 10 000
Bpems xpaHeHus nHpopmaunn, net
—_ o 25
npn T =85°C tes - - _
npn T =125 °C 13
MapameTpbl nocnegoBaTenbHOro uHTepdenca
AnnTtenbHOCTb cUrHana BbICOKOro YPOBHS
twhsck 10 - - -
cuHxpocurHana SCK, HC
AnnTenbHOCTb CUrHana HU3KOro YPOBHS
twisck 10 - - -
cuHxpocurHana SCK, Hc
AnnTteneHOCTb CcUrHana BbICOKOro YPOBHS
paspelueHus 3anmucu NnCE B pexxume SPI nocne twH1nce 1000 - - -
KOMaHA 3anucu, He
AnnTeneHOCTb CUrHana BbICOKOro YPOBHS
paspelleHus 3anmcn nCE B pexnme SPI nocne twHance 50 - - -
KOMaHA YTeHus1, HC
Bpems ycTaHOBNEHMS HU3KOrO YPOBHSA CUrHana i 10 B B 3
nCE oTHocuUTenbHO cuHxpocurHana SCK, He SUInCE
Bpemsa yaoepxaHusi HuU3koro yposHsi curHana nCE ¢ 5
OTHOCUTENbHO CUHXpocurHana SCK, He HInCE
Bpems ycTaHOBRNEHUSA BbICOKOrO YPOBHS curHana i 10 B B 3
nCE oTHocuUTenbHO cuHxpocurHana SCK, He SU2nCE
Bpems yoepxaHusi BbICOKOrO YPOBHS CUrHana ¢ 5 _ _ _
nCE oTHOCcUTENbHO cuHxpocurHana SCK, He H2nCE
Bpemsa ycTaHOBNEHUA BXOAHOro curHana
nocnegoBateribHbIX AaHHbIX OTHOCUTENBHO tsucroi-Tek) 5 - - -
cuHxpocurHana TCK, HC
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o
@ $s Hopma napameTpa
ToF MpenenbHo- -
HaumeHoBaHue napameTpa, T2 | ponyctumbin MpepenbHbIn
eAVHULA U3MepeHNs ] pexum PeXUM
e s He He He He
° MeHee | 6onee | meHee | Gonee
Bpems yaoepxaHusa curHana BXogHbIX
nocnenoBaTesibHbIX AaHHbIX OTHOCUTESTbHO tH(rck=TDI) 0 - - -
cuHxpocurHana TCK, HC
Bpems ycTtaHoBReHUsA BxogHoro curHana Sl
nocnenoBaTesibHbIX AaHHbIX OTHOCUTESTbHO tsu(sck-si) 2 - - -
cunxpocurdana SCK, He
Bpems yaepxaHusa curHana Sl BXOAHbIX
nocrnegoBaTtesibHbIX AaHHbIX OTHOCUTESTbHO tH(sck-si) 1 - - -
cunxpocurHana SCK, He
Mepuog cnenoBaHNs UMMNYIbCOB TaKTOBLIX
curHarnos Ha Bxoge TCK npu Tcwr) 0,14 0,24 - -
nporpamMmmMmMpoBaHnmn, MKC
MNepuoa cnegoBaHMs MMMYNbLCOB TAKTOBLIX
pvoa chea y Teery | 038 | 064 - -
curHanos Ha Bxoge TCK npu ctupaHum, MKC
Pabouas yacTtota nocnegoBaTesnibHOMo f 3 50 B 3
nHTepdenca, MMy
MapameTpbl NapannenbHoro uHTtepdenca
AnutenbHocTb curHana nWE npwu yctaHoBke
tw(nwe-PR) 100 - - -
3aLMTbl CEKTOPA, MKC
OnuntensHocTb curHana NWE npu cHATUK
tw(Pr-nwE) 40 - - -
3alMThl CekTopa, MC
[AnNnTenbHOCTL cUrHana HU3Koro YpoBHS
twnce L) 30 - - -
paspeLueHus 3anucn nCE, HC
[OnNnTenbHOCTL CUrHana HU3Koro YpoBHS
twnwe L) 30 - - -
paspelueHuns sanmcnm nWE, HC
Bpems yoepxaHusa curHana BbICOKOrO YpOBHS
NOE oTHOCUTENBbHO OKOHYaHWNA curHana 3anvcu | tHnwe-nog) 13 - - -
NWE, HC
Bpems ycTaHOBNeHUs curHana agpeca s 0
A—NWE L - - -
OTHOCUTENbHO Havyana curHana nWE, Hc UA-nWEL)
Bpems yaoepxaHusa curHana agpeca t 45 _ _ 3
OTHOCUTENbHO curHana NWE, He HWE-A)
Bpemsi ycTaHOBNEHUSA BXOAHbIX CUTHANoOB
JaHHbIX OTHOCUTESNIbHO OKOHYaHWUSA curHana tsu-nwe) 30 - — -
NnWE, HC
Bpems yoepxaHusa curHana BXo4HbIX 4aHHbIX
th(wEe-D) 15 - - -
OTHOCUTENbHO OKOHYaHus curHana nWE, HC
Bpemsa ycTtaHoBneHus curHana BbICOKOrO YPOBHS | tsymoe H- 0
NWE oTHocuTernbHO cHATUA curHana nOE, He nWE)
Bpems yctaHoBneHus curHana nCE
tsumncE—nwE) 0 - - -
OTHOCUTENbHO Ha4vana curHana nWE, Hc
Bpems yaepxaHusa curHana agpeca
tH(nce-A) 45 - - -
OTHocuTenbHO curHana nCE, HC
Bpems ycTaHOBNEHUs curHana agpeca i 0
A—NCE L] - - -
OTHOCMTENBHO Havana curHana NCE, He SUACEL)
Bpemsi ycTaHOBNEHUS curHana BXOAHbIX OaHHbIX
tsup-nce) 30 - - -
OTHOCUTENBLHO OKOHYaHus curHana nCE, He
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o
@ $s Hopma napameTpa
ToF MpenenbHo- -
HaumeHoBaHue napameTpa, T2 | ponyctumbin MpepenbHbIn
eAVHULA U3MepeHNs ] pexum PeXUM
e s He He He He
° MeHee | 6onee | MeHee | bonee
Bpems yaoepxaHusa curHana BXoOHbIX AaHHbIX
OTHOCUTENbHO OKOHYaHMA curHana nCE npu tH(D-ncE) 15 - - -
3anucu, HC
Bpems yaoepxaHusa curdana nCE oTHoCUTENbHO
tH(wE-nCE) 0 - - -
curHana nWE, Hc
Bpems yctaHoBneHus curHana nCE
tsu(Uco—ncE) 4 - - -
OTHOCUTENBLHO HanpskeHns NuTaHna Ucc, MC
Bpems yctaHoBneHus curdana nCE t 0
OTHOCUTENBLHO OKOHYaHUa curHana nOE, HC SUnOE-nCE)
Bpems yctaHoBneHusa curHana nWE tsurwE-nCE) 0
OTHOCUTENbHO Havana curHana nCE, nOE, Hc tsupwE-noE)
Bpewms yaepxaHusa curHana nCE oTHocuTeneHO
tH(nCE-nWE) 0 - - -
curHana nWE,Hc
Bpems Bxoga no OE_HV B pexuM 3almThl, MKC | tsumoe-pR) 4 - - -
Bpems Bxoga no A9_HV B pexum 3aLmnThbl, MKC tsuag-Pr) 4 - - -
Bpems umkna cuntbiBaHUSA MHopMaLmm, He tevr 65 - - -
Bpems umkna sanucu nHpopmauum, He toyw 60 - - -
[NnTenbHOCTb CUrHana BbICOKOro YPOBHS
tw(nce H) 30 - - -
paspelueHus 3anucn nCE, HC
AnNuTenbHOCTb CUrHarna BbICOKOro YPOBHS
tw(nwe H) 30 - - -
paspelueHuns sanmcnm nWE, HC

PEXMMOB

M pnmMmedyaHune— He AonyckaetTcAa ogHoBpeMeHHOe BO3OencTene AOBYyX " bonee npeaenbHbIX

© AO «lMKK Muna+dp»

47




Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

8 JdneKTpuyeckne napamMeTpbl MUKPOCXEMbI

Ta6bnuua 14 — dneKkTpuyeckme napamMeTpbl MUKPOCXEM NPU NPUEMKE N NOCTaBKe

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

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

BbICOKOrO/HU3KOro YPOBHSA B COCTOSIHUE EPHZ(“OE'D) - 16Y
«BblkntoueHo» no curHany nOE, He, PLZ(NOED)
npu C. =50 n®
Bpemsa 3apepkv pacnpocTpaHeHnsi 4aHHbIX
npu nepexoae BbIXOA4a U3 COCTOSHMUSA tpzH(sCK-D) _ 10Y
«BbIknto4eHo» B COCTOSAHME BbICOKOTO/HU3KOTO |  tpzi(sck-p)
ypoBHg no curHany SCK, Hc
Bpemsa 3apepku pacnpocTpaHeHnsi 4aHHbIX
npu nepexoae Bbixoga M3 COCTOAHNA tPHZ(sck-D) _ 101)
BbICOKOrO /HU3KOro YPOBHSI B COCTOSIHME tpLz(sck-D)
«BblkntovyeHo» no curHany SCK, HC
Bpemsa coxpaHeHusi BbIXOOHbIX AaHHbIX i
OTHOCHTENBHO curHanos, NOE, nCE npu VInOE-D) - oV
tv(nce -D)
YTEHWU, HC
Bpems Bbibopku no curHany TCK, HC tacrek) - 35
Bpemsi ctupaHuna cektopa, Mc tw(er_s) 110 220
Bpemsi nporpammuposaHusa 6ainTa, MKc tevp BYT - 200
AuHamuyecknin Tok noTpebnexus, MA, | _ 40 25,
npv lo = 0 MA oce 125,
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() (1]
$§3g Hopua S0
HauvmeHoBaHue napameTpa, TQh napameTpa B,
eaVHULA M3MepeHus, gz = s
X M Q E O
PEKNM UIMEpEeHNH >0 ®© He MeHee He Gonee = Q
nnY c o ©
o [
Bpems BLIGOPKY aapeca, HC tan) - 50 - 60
Bpems Bbibopku no curHany nOE, HC tamoE) - 50
Bpems Bbibopku no curHany nCE, He tamce) - 60
Bpemsi cTupaHna MUKpocxemMbl, MC twEr) 350 700
Bpems nporpaMmupoBaHng MUKPOCXEMBI, C tcvpr 52 105

AEHB.431210.157TY

D BnauyeHune napameTpa obecrneunBaeTcs KOHCTPYKLMEN MUKPOCXEMBI.

MpumeyaHue — Pexumbl usmepeHns napaMmeTpoB NpUBEAEHbI B TEXHUYECKUX YCIIOBUSIX

MuKpocxeMbl JOMKHbI BbITb YCTONYMBBLI K BO3AEWCTBUIO CTaTUYECKOro 3NeKTpuyecTsa

c noteHumanom He meHee 2 000 B.
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9 CnpaBo4Hble AaHHble

3HayeHne cobCTBEHHON Pe30HaHCHOW YacTOTbl MUKPOCXEMbl HE MeHee 7,3 KIL.

Tennosoe ConpoTUBNeHne KpucTann-okpyxatoLias cpena MUKPOCXEM
He 6onee 25,2 °C/BT.

MakcumanbsHoe 3HadYeHne BXoaHOW eMKkocTn mukpocxem npu f =1 My C) < 13 nd.

© AO «lMKK Muna+dp» 50



Cneyudgukayusi 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

10 TunoBbIe 3aBUCUMOCTHU

lcos, Md

0,350 /

0,349 //
/

-
0,348
—

0,347 - - - - - -
3,0 3,1 3,2 33 3,4 35 36 Uc, B

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

|ccs, MA
0,43

0,42 /
0,41 /

0,40 /
! /

0.39
0,38 i

0,37
i =
0,36

0,35 —

0,34 -

0,33 -
-

0,32

0,31

-60 -40 -20 0 20 40 60 80 100 120 T,°C

PucyHok 38 — 3aBUCUMOCTb TOKa NOTPeONeHUs B peXxume XpaHeHust
oT TemnepaTypbl Nnpy Uy = 3,6 B

lccs, MA
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13
12 \\
11

1,0 \
0,9 \

0,8
07 AN
0,6 \\
0,5 \‘
0,4 AN

0,3

2,0 2,2 2,4 2,6 2,8 3,0 3,2 3,4 3,6 Un B

PucyHok 39 — 3aBMCMMOCTb TOKa NOTPebneHns B pexxmme XpaHeHUst OT BXOAHOIo
HanpskeHust BbICOKOro ypoBHA Npn Ucc = 3,6 B, UL =0B,f=0MIlu, T =25°C

lccs, MA

0,8
0,7

0,6 | /
ol /
0,4 | /

0,3

0.0 0.2 0.4 06 og UuB

PucyHok 40 — 3aBMCMMOCTb TOKa NOTPeBbNeHns B pexxmme XxpaHeHUst OT BXOAHOIo
HanpskeHust HU3Kkoro ypoBHs Nnpu Ucc =3,6 B, Un=3,6 B,f=0MIly, T =25 °C
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UoL, B
0,108

0,107 >
0,106 AN

0,105 \\
0,104 \
0,103 ™~

0,102 \

0,101

T

0,100 - - - - - -
3,0 3.1 3,2 33 3,4 35 36 U. B
CC,

PucyHok 41 — 3aBMCMMOCTb BbIXOAHOIO HaNPsXXEHNSA HU3KOrO YPOBHS
OT HanpskeHus nutanmnsa npu loo =4 MA, T =25 °C

Uon, B
3,6

35 e
34 A
3,3

) /
3,2 /

3,1 //
3,0 /

l

3,0 3,1 3,2 3,3 3,4 3,5 3,6 Ucc, B

2,9

PucyHok 42 — 3aBMCMMOCTb BbIXOAHOIO Hanpsi>KeHUs BbICOKOTO YPOBHS
OT HanpskeHnst NuTanna npu lon = MuHyc 2 MA, T = 25 °C

locc, MA
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27,6

27.4
272 ~

27,0
\

26,8 \\

26,6

26,4 \\

N
26,2 N
N
26,0 : : : : : : : : : :
-60 -40 -20 0 20 40 60 80 100 125 T oG
PucyHok 43 — 3aBMCMMOCTb ANHAMUYECKOro Toka notpebneHns
oT TemnepaTtypbl ansa npu Ucc = 3,6 B, tcyr = 65 HC
locc, MA

28,0
24,0 \
20,0
16,0 \\
12,0 \

8,0 —

\\\;
4,0
I O R P PP P S ,@'\(o tcvr, HC

PucyHok 44 — 3aBNCUMOCTb AMHAMMYECKOro ToKa NoTpebneHns
OT BPEMEHU UuKna cuntbiBaHnsa nHgpopmaumm npy Ucc =3,6 Bn T =25°C

locc, MA
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28

27 —
/

26 P

24 //

//

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

23

Ucc, B

PucyHok 45 — 3aBMCMMOCTb AMHAMMYECKOro Toka notpebneHus
OT HanpsXXeHns nuTaHna npu tcyr = 65 He, T = — 60 °C

ta, HC

41,0

40,5

40,0 ~
395 ~[w

39,0 T~

38,5 —
I~ -~ \

38,0 =
= —~— J‘A(nCE)
37,5 T~
tamoe) o~ ~
37,0 ——
36,5
36,0 : ' ' ' ' '
3 3,1 3,2 3,3 34 3,5 3,6 Ucc, B

PucyHok 46 — 3aBncMMoCTb BpeMeHn BbIOOpKM agpeca, tan), BpeMeHn BbI6OpKn
no curHany nCE, tace), BpemeHu Bbibopku no curHany nOE, taor)
OT HanpskeHus nutanna npu T= 125 °C

ta, HC
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41,0
40,0 e

39,0 7

38,0 y

370 tacky— e tatneey e
! -,

36.0 e

T tamor)
35,0 4/

34,0 i =

33,0 ~

32,0

31,0 =

30,0

-55 -35 -15 5 25 45 65 85 105 125 T °C
PucyHok 47 — 3aBucMMocTb BpeMeHu BblIbopkM agpeca, tan), BpeMeHN BbIGOPKN

no curHany nCE, tance), BpemeHu Bbibopku no curHany nOE, tanok)
oT TemnepaTtypbl npy Ucc = 3,0 B
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11 FabapuUTHbLIN YepTeX MUKPOCXEeMbI

3,0 max

36 28
! ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 30,5
LAAOnun e

F
]

|
|
{
|
%

S
s
~
«@
o
- : — 1 —
I — B3
. —|| / —
£ e
—— p— }
:
—— p——
= — S
L e
6 (I .
oo (I
7 15
-
0,7 max 13,3 max 0,7 max
A B A
0 20,3 max

1 A - anuvHa BbiBOAa, B Npeaenax KoTopoi Nponu3BoanTCs KOHTPOMb CMELLEHNS
NrocKkoCcTe CUMMETPUN BbIBOJOB OT HOMUHAIBHOIO PaCMONOXEHUS.

2 B — WwupmrHa 30HbI KOHTPONS, KOTOpas BKIOYAET AENCTBUTENbHYHO LUMPUHY MUKPOCXEMbI
N HEKOHTPONMPYEMYHO YaCTb MUKPOCXEMBbI.

3 Hymepauwus BbIBOOOB NokasaHa yCrnoBHO.

PucyHok 48 — Mukpocxema B kopnyce H14.42-1B
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Ta6bnuua 15 — KoopauHatbi KI1

Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

1 Pa3smepsbl KOHTaKTHbIX nnowanok (KM) kpuctanna (85 x 105) Mkm

(antoMuHun).

2. TonwwuHa kpuctanna (0,480 £ 0,015) mm.
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3 M - mapkuposka kpuctanna MLDR105, nokasaHa yCrioBHO.

4  Howmepa KIT kpuctanna, Kpome nepson, NpucsoeHbl ycroBHo. PacnonoxeHue KI1
COOTBETCTBYET TOMOSIOrMYECKOMY HYEPTEXY.

PucyHok 49 — Kpuctann (6eckopnycHoOe UCNOSTHEHME)

Ne | O603Ha4eHue KoopauHatbi KI Ne | O603Ha4eHue KoopauHatsl 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 1927,8 | 33 A<10> 1930,7 -1042,2
3 A<15> -679,3 1927,8 | 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<14> 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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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

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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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

12 Wnchopmauusa ana 3akasa

O6o03HayYeHue MapkupoBka Tun Kopnyca TemneparypHeIi
AnanasoH

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

lMpumeyaHue — Mukpocxembl B 6€CKOpNYyCHOM MCMOSIHEHMM NOCTaBAOTCA B BUAE
OTAENbHbIX KPUCTanNoB, Nony4Yaembix pasgeneHnem nnactuHol. MMKpocxemMbl MOCTaBASOTCS
B Tape (kencax) 6e3 notepum opueHTauun. MapkupoBka mukpocxembl — 1636PP3H4 wu
K1636PP3H4 — HaHOCKTCA Ha Tapy.
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Cneyudgukayust 1636PP3Y, K1636PP3Y, K1636PP3YK, 1636PP3H4, K1636PP3H4

INucT perncTpaumm MaMmeHeHU M

NeNe
:ﬁl Oarta Bepcus KpaTkoe coaepxaHue n3ameHeHus N3MeHsIeMbIX
nucrtoB

21.05.2015 | 1.0.0 |BepneHa BnepBble

22.09.2015 1.1.0 |AcnpaBneHbl Tabnuubl 13, 14 44 — 48
VicnpaBneHa pa3amepHOCTb BPEMEHU CTUPaHNS

3 | 21.042017 | 2.0.0 |°&KTOPA. 28

WcnpaBneHue B nogpasaene «KomaHgHas
nocrneaoBaTenbHOCTb CTUPAHUS CekTopa» 15

[o6GaeneHbl pasgensl YkaszaHusi No NpMMeHeHuto 1|6, 50
akcnnyataumm n CnpaBoydHble AaHHbIE.
4 15.03.2019 2.1.0 |YTouHeHune B nogpasnene KomangHas

nocriegoBaTeribHOCTb CTUPaHUA CEKTopa. 16
[o6aBneHbl TUNOBbLIE 3aBUCMMOCTU 51 -56

5 23.12.2019 | 2.2.0 |JononHeH pasgen YKaszaHus no npumeHeHno n |6
akcnnyataumn.
WcnpaeneHue B nogpasgene KomaHabl v 26
agpecaums.
BHeceHbl ncnpasneHna Ha pucyHkax 17, 18; 30, 31
20 - 27, 32 - 36, 39, 40
30, 31, 34-36. 42, 44
Tabnuubl 13, 14 npuBeneHbl B cooTBeTcTBMNE C TY |45 — 49

6 21.04.2020 | 2.3.0 |l[MnaHoBasi KOPPEKTUPOBKA NO 3aMEYaHUAM Mo TekcTy
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