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Muxkpocxema ICIII3Y Flash-tuna ¢ mocienoBaTeabubiM nHTEpdeiicom SPI

14 18

I'T — rox BeImycka
HH — Henens Beiycka

Tun xopmyca:

— 20-BBIBOHOM
METAJLUTOKEPAMUYECKU KOPITYC
MK 5121.20-A

MDR23065

OcHOBHbIE XapaKTEPUCTHKH MHUKPOCXEMbI:

Nudopmanmonnas emkoctb 64M our;

Hannuue nocnenosarensHoro unrepdeiica SPI;

YeTtsipe Os10ka o 2 MOaiT;

1024 cexropa no 8 Ko6aiT;

Pa3mep cTpanuibl A nporpaMmupoBanus 512 6ait;
Bo3MoxkHOCTB cTHpaHus cEKTopa, 0JI0Ka U BCel aMsTH,;
OyHKIWS 3aIUTH CEKTOPa OT CTUPAHUS U 3aITUCH:
amnmapaTHas MpOBEpKa CEKTOpa I MPEI0TBPAIICHHUS
CTUPAHUS U 3aIHCH;

AnmapaTHbIN alITOPUTM aBTOMATHYECKOT'O CTUPAHUS U
BepUUKALUU CTPAHUIIBI, CEKTOPA WM BCEH MaMsITH;
AnmapaTHbIN aITOPUTM aBTOMATHYECKOM 3aUCH U
BepUUKALIUU JAaHHBIX TI0 YKa3aHHOMY aJIpecy;
[TIporpaMMHBIii METOJ AETEKTUPOBAHKS OKOHUYAHUS
IIUKJIOB CTUPAHUS U 3aIHCH;

Berpoennas cxema popmMupoBaHUs BEICOKOBOJIETHOTO
HaIPSHKCHHSI IIPOTPAMMUPOBAHUS U CTUPAHHS;
[Tomnepskka pexxumon Dual SPI u Quad SPI;
[Tonnepxkka pexxuma Hold — mprocTaHoBka oneparuii Ha
mmmHe SPI mocpencTBOM BHEIIHETO BHIBOJIA;

[Moxnepsxka pexumoB Program/Erase Suspend —
IPUOCTAHOBKA OTEepaIuii IpOrpaMMHUPOBAHUS/CTUPAHHS;
[Momnepxka pexuMa MOHMKEHHOTO YHEPTONOTPEOICHNUS;
Bpewms xpanenus nndopmanuu ve menee 10 ner;

10 000 ukI0B MpOrpaMMUpPOBaHUS/CTUPAHUS TAHHBIX;
Hanpspxenne nutanus ot 2,2 1o 3,6 B;

Tox moTpeOaeHus B peKUMe XpaHeHus He Oosee 2,5 MA;
Tok B pesxuMe TOHMKEHHOTO SHEPTOMOTPEOICHUS

He Ooiee 0,8 MA;

JuHamudeckuii Tok moTpedienus He 6omnee 20 MA;
Yacrora unrepdetica SPI ne 6onee 50 MI';

PaGounii quamna3on TemmepaTyp

ot munyc 60 no mmoc 125 °C.

OO0mee onucanue u 00J1aCTh MPUMEHEHUSI MUKPOCXEMBbI

Muxkpocxembl unrterpaibibie MDR23065 (manee — MHKpOCXEMBbI) MPENCTaBISIOT

co00i1 sHeproHe3aBrCcCUMbIE 3alTIOMUHaloMe ycTpoicTBa Thna «Flashy ¢ konnuecTBOM UKIOB

nepe3arnunucu 10 HCCKOJBbKUX ACCATKOB ThICAY IJISI XPAaHCHUA U OHepaTHBHOﬁ MOI[I/I(I)I/IKS.HI/II/I

MAaCCHUBOB JAaHHBIX, IIPOrpaMMHOIO obecrieueHnsT B CHCTEMax IMPOMBIINIJIICHHOTO H

KOMMCPUYCCKOT'O ITPUMCHCHU.
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1 CrpykrypHas 0JI0K-cxeMa

Bbrox ynpasiieHust MO YJIMU TAMSITH

Ilpoexm cneyughuxayus MDR23065
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Pucynok 1 — CtpykrypHas 610K-cxema
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2  YcjaoBHoe rpaguueckoe 0003HAYEHHUE

LB dncs RPROM
10 SCK 20
9 | opy <>vSDO =2 —
-
—1 9 nHoLD <> sk 13
1 cc
— nWP
= GNDiZ
2,4-8,12,
14-18

Pucynok 2 — YcioBHoe rpadudeckoe 0003HaUCHUE

3  Onucanue BHIBOJI0B

Taonuna 1 — Omnucanue BBIBOIOB

Homep | O6o03HaueHue
Ha3nauenue u ¢pyHKLIuU BBIBOJA
BBIBOJIA BBIBOJIA
Bxoj curaana 3amurhl OT 3alMCU C BHYTPEHHUM PE3UCTOPOM
1 nWP JIOOIpENIEICHUSI 10 MUTAaHUS (AKTUBHBIA HU3KUH YPOBEHB);
B pexume Quad SPI — Bx0/1/BbIX0/T TaHHBIX
2 NC He ucnons3yercs
3 GND OO0t
4-8 NC He ucnons3yercs
9 SDI Bxon/Beixon nanabix uHTepdeiica SPI
10 SCK Bxon cunxpocurnana untepgeiica SPI
Bxoj curaana BpeMeHHOM MPHOCTaHOBKH paboTsl o uaTepdeiicy SPI ¢
11 NHOLD  |[BHYTPEHHIM DEHCTOPOM JI00MPENENEHHA 10 NUTaHMA (aKTUBHBIA HU3KUH
YPOBEHb);
B pexume Quad SPI — BX0/1/BbIX0/T TaHHBIX
12 NC He ucnonb3yercs
13 Ucc [Turanue
14 -18 NC He ucnons3yercs
19 NCS Bxon curnana paspemienus narepdeiica SP1 ¢ BHyTpeHHUM pe3ncTopom
J0OTpeiesIeHNs 10 MUTaHUs (AKTUBHBINA HU3KUH ypOBEHB)
20 SDO Bxon/Beixon nanHbIX uHTEpdeiica SPI
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4  Yka3zaHusl 10 NPUMEHEHHIO W IKCILJIyaTAllUH

Pexxumsbl 1 yciioBust MoOHTa)ka MuKpocxeM B ammapatype o OCT 11 073.063.

[Ipu peMoHTE anmapaTypbl 1 U3MEPEHUH TTapaMeTPOB MUKPOCXEM 3aMEHY MUKPOCXEM
HE0OXOAMMO MPOBOIUTH TOJHKO MPH OTKIFOYEHHBIX HCTOYHUKAX TMTUTAHUS.

BriBosibI MHKpOCXeM, HEHUCIOJIb3yEMbIE COINIacHO Tabmuie 1, pexkoMeHayetcs
HE MOJKJII0YaTh WX MOAKII0YATh K muHe OOmii.

TunoBas cxeMa BKJIIOUEHHS MHUKPOCXEM MpUBEcHA Ha PUCYHKe 34.

[Topsimox Toma4M W CHATUS HANPSHKEHUS TUTAaHWS W BXOIHBIX CHUTHAJIOB Ha
MHKPOCXEMY:

— mojavya (BKJIIOYEHHE MHUKPOCXEMBbI) — OOIIUM, MUTaHUE, BXOJHBIE CHUTHAIBI WU
OJTHOBPEMEHHO;

— CHATHE (BBIKIIOUYEHUE MHUKPOCXEMBI) — OJJTHOBPEMEHHO WJIM B 0OpaTHOM TOPSIIKE.

Pexomenayemast 1IuTeIpHOCTH PPOHTA MOIaYX HATTPSKEHUS TUTAHUS HA MUKPOCXEMY
He meHee 10 mxc. BpeMs 1m0 Hauana mepBoro oOpaimieHHs K MaMsaTH HE MEHee tpwr ON OT
noctrkeHus 90 % 3HaYCHHS HANPSHKEHUS MTUTAHUS.

JluHaMuueckue  mapaMeTpbl  MHUKPOCXEMBI — TapaHTHPYIOTCS IS BPEMCEHH
HapacTaHUWs/Caja BXOAHBIX CHTHaJIOB He Ooisiee 2 HC. IlpenenpHoe 3HAUYCHHE BpPEMEHH
HapacTaHus/craia BXOJHBIX CUTHAJIOB He 6osee 50 He.
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5 Opranuzanusi namMsaTH

@OJ311I-HAKOTIUTENIb MUKPOCXEMBI Pa3/ielieH Ha YHUBEPCAIbHBIE CTUPAEMbIC €AMHUIIBI —
yeTbIpe puznueckux 010ka 00beMoM 2 MOaT, Kax bl U3 KOTOPBIX B CBOIO OUepeib pa3zeieH
Ha 256 cexTopoB o0bemoM 8 Koaiit (Bcero 1024 cexropa).

Tab6nuna 2 — AxpecHoe IPOCTPAHCTBO (PIAII-HAKOMUTENS MUKPOCXEMBI

biox CexTop Jlnana3oH agpecos
(2 Mo6aiir) (8 Koaiit) (B mIECTHAIATEPUYHOM CUCTEME CUUCIICHUS )

SA0Q 000000h 001FFFh
BAO S;.Al 002900h 003|?FFh
SA255 1FEOQ0Oh 1FFFFFh
SA256 200000h 201FFFh
BAL SA?S? 202(.)00h ZOSI?FFh
SA511 3FE000N 3FFFFFh
SA512 400000h 401FFFh
BA2 SA.513 402900h 403|?FFh
SAT67 5FE000N 5FFFFFh
SAT68 600000h 601FFFh
BA3 SA.769 602900h 603|?FFh
SA1023 7FEO000N 7FFFFFh
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6 Onucanue PyHKIUOHNUPOBAHUS

MukpocxeMa MOXKET YIPABIATHCS XOCT-KOHTPOJLIEPOM, KOTOPBIN BBIIAET HHCTPYKITHH
B pexkume mactep SPI. st 6a3oBbix komana SPI B mociaegoBaTeibHOM OMHOOUTHOM PEKUME
MacTep TepeacT KOoJ KOMaHJbI, ajpec W JaHHbIC MO TMocjeaoBareabHoMy kKaHany SDI u
NpUHUMAaET JaHHBIE MO mocienoBarenbHoMy KaHany SDO. B pexwume Dual m Quad SPI
KOJ KOMaHJ M ajapec IepeaaroTcs Mo mocieaoBaTenbHomMy kanany SDI/I00. [lanubie
NePeIaloTCss MHUKPOCXEMOW W TPHHHMAIOTCS MacTepOM TpYIIIaMH 4epe3 OWTOBYIO Hapy
SDI/100 u SDO/IO1 mns Dual SPI wmm 6utoBbiii kBaprer SDI/IO0, SDO/IO2, nWP/I0O3,
nNHOLD/104 nns Quad SPI.

[Iporokon SPI mmeer uetwsipe pexkmma pabotsl (0, 1, 2 wnu 3), paznmuuue Mexmy
KOTOPBIMH 3aKJIFOYAETCS B MOJISpHOCTH U (asze curaana SCK. Mukpocxema moaaepKuBaeT JBa
HauOoJjIee YacTo nmpuMeHseMbiXx pexuma: 0 u 3. Bpemennas auarpamma pexumoB SPI 0 u 3
NpHUBEJICHA Ha pHCYHKe 3. Paznuume Mexay HUMHU 3aKIIOYAeTCs B HEAKTUBHOM COCTOSHUU
muann SCK, korga mactep SPl B pexkuMe oTCYTCTBHS Mepeayd TaHHBIX. B 000oux pekmmax
JaHHBIC BCET/Ia 3aXBaThIBAIOTCS C IIMHBI 110 nepeaHemMy pporty SCK u Bcera BRICTaBISIOTCS
Ha mUHY 1o 3agHemMy ¢pponTy SCK.

nCS

Pucynok 3 — Bpemennas nuarpamma pexxumon SPI 0 u 3

JlomycTUMble MHCTPYKIUU BCET/la JIOJDKHBI HAUMHAThCA YCTaHOBKOM nuHuM NCS B
cocrostHue sorudeckoro «0». Ilocne Toro kak NCS ycTaHOBIEH, XOCT-KOHTPOJUIEP AOIKEH
BBICTaBUTH Ha IMHY SPI gocToBepHbIN 8-pa3psaHblid KOJ KOMaHIbl. 3aTeM, B 3aBUCUMOCTH OT
TUNIA KOMAaHJbl, MOTYT BBICTaBIATHCS ajapec U (WIKM) JaHHbIE, TaKTHUpyeMble
XOCT-KOHTposiepoM. Bce koapl komaHna M aapec nepeparoTcs mo jguauu SDI crapmmmu
paspsinamu Briepén (MSB). Jlanuble mepenatoTcs moOaiTHO, HaUMHAs ¢ Muaamiero. Kax b
OalT TaHHBIX BHICTABIISETCS HA MIMHY cTapiuM paspsaom Brnepén (MSB). Ilepesoa munun NCS
B COCTOSIHUE JIOTMYECKON «1» 3amyckaeT BBIIOJIHEHHE BHYTPEHHUX ONEPALMH M 3aBepIIacT
OTepaluio YTeHHUs.

HenonnepxxuBaemble KOJAbl KOMAaHJ WIHOPUPYIOTCS, MHKPOCXEMa OCTaeTcs B
HEakTHUBHOM cocTosiHuM. [locnenyromue nanneie Ha Bxonae SDI Ttaxke UTHOpHPYIOTCA, MOKa
auaus NCS He OyAeT mepeBefeHa B COCTOSTHUE JIOTHYECKOM «1», a 3aTeM B COCTOsSIHUE
goruueckoro «0» st momaum cienyromed komaHnael. Ecnmu nmuaus NCS mepeBoaurtcs B
COCTOSIHUE JIOTHYECKOUN «1», Mpek/ie yeM 3aKOHYUTCS IMepeaayda KoJa KOMaHIbl U aJlpecHOU
uH(pOpMAaILIUY, BBHIOJIHEHHUE OIEpalii He HAYHETCS, 1 MUKPOCXEeMa BEpHETCA B HEAKTUBHOE
COCTOSIHUE JJIs 0’KMJIAHUS CIEAYIOLIEro KoJa KOMaH/bl.
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Ecim na BeBom NCS momaHoO HampsDKEHHWE BBICOKOTO YPOBHS W TIPH ITOM HE
OCYIIECTBIISIFOTCSI BHYTPEHHHE OIEpPAIlUU MTPOTPAMMHUPOBAHUS WM CTHPAHUS, TO MUKPOCXEMa
HAXOJUTCS B PEXKUME XpaHEHUS W OKUIACT KOJI CIICIYIONICH KOMaHabl. B 3TOM pexnMe TOK
OTpeOJICHNsT CHUXKAETCS JI0 3Ha4eHUS |ccs, BEIXOBI B COCTOSIHUN BBIKITIOYECHO.

Jliig mepenaum aapeca, COCTOAILEro U3 ajgpecHbIx OuT A22-A0, He0OXOAUMO MOCHATh
3 Gaiita nHpopmanuu mo mmHE SPl. AnpecHsiii 6uT A23, mepenaBaeMblil MO IIMHE BCETAa

UTHOPUPYETCS, TaK KaK MAaKCUMAaJIbHO aJpECyEeMbIll JUAIla30H aIpecoB YCTPOMCTBA MAMATH
000000h-7FFFFFh.

6.1 AnmapaTHasi M IporpaMMHasi 3al[UTA JaHHBIX

IIpy BKIIOYEHUM INHUTAHWS MUKPOCXEMa HE BOCIIPUHHMMACT IIEpPEelaBacMble Ha HeE
KoMaH/bl. BHyTpeHHMII HHTep(elic ynpaBlIeHHs aBTOMAaTUYECKU IMEPEXOAUT B COCTOSHUE
O’KMJIaHMs KOJla KOMaH/Ibl [TOCJI€ BKJIFOYCHUS IIUTaHUA dyepe3 BpeMs tpwr_on. B nonosiHeHue k
TOMY HHKEOIIMCAHHBIE METOJbl allapaTHOM M MPOrpaMMHOM 3allUThl IPEIOTBPAIIAOT
CIIy4alHYIO 3aIlMCh WM CTUPAHUE JAHHBIX.

HeoOxoauMocTh mojayn KoAa KOMaHIbl pa3pellieHHsl 3alucu IMepej KOMaHIaMu
IPOrpaMMHUPOBAHUS U CTUPAHUS MPOTPAaMMHO 0OECIIEUMBAET 3AIIUTY JTAHHBIX OT OIMIMOOYHOU
3aIlMCU U CTUPaHUSL.

B MukpocxeMe pealM3oBaHa CXeMa 3allUThl JAHHBIX, MO3BOJIAIOIIAS YCTAaHOBUTH
JMana3oH aJpecoB CEKTOPOB, 3alIMINEHHBIX OT 3amucu U crtupanus. WMHpopmanus o
3alUIIEHHBIX 00JaCTSIX NaMSITH XPaHUTCS B SHEPrOHE3aBUCUMOM PErHCTPe 3alllUThl CEKTOPOB

U KoaupyeTtcs mecthio outamu BP0 — BP5 (cm. Tabmuiy 3).

Tabnu Im;a 3 - Ta6J'II/IIla HCTHHHOCTH SHCProHC3aBHCUMOI'O PErucCTpa 3alllUTBI CCKTOPOB

BP5 | BP4|BP3 | BP2 |BP1|Bpo| Cauwmwennsie | Hesawmmenise Jlnanason
cexTopa cekTopa

X X 0 0 0 0 - SAO0 - SA1023 Bce He 3amumiensl
0 0 0 0 0 1 SAOQ SA1 - SA1023 Mitanmue 1/1024
0 0 0 0 1 0 SA0 - SA1l SA2 - SA1023 Munagmue 1/512
0 0 0 0 1 1 SAO0 - SA3 SA4 - SA1023 Munanmue 1/256
0 0 0 1 0 0 SA0 — SA7 SA8 — SA1023 Munagmue 1/128
0 0 0 1 0 1 SA0 - SA15 SA16 — SA1023 Munamgmue 1/64

0 0 0 1 1 0 SAO0 - SA31 SA32 - SA1023 Munammme 1/32

0 0 0 1 1 1 SA0 - SA63 SA64 — SA1023 Munangmue 1/16

0 0 1 0 0 0 SA0 - SA127 SA128 - SA1023 Munamgmue 1/8

0 0 1 0 0 1 SAO0 - SA255 SA256 - SA1023 Munammue 1/4

0 X 1 0 1 0 SAO - SA511 SA512 - SA1023 Munammne 1/2

0 1 0 0 0 1 SA0 — SA767 SA768 — SA1023 Munanmue 3/4

0 1 0 0 1 0 SAO0 - SA895 SA896 — SA1023 Muanmue 7/8

0 1 0 0 1 1 SA0 — SA959 SA960 — SA1023 | Munammme 15/16
0 1 0 1 0 0 SA0 — SA991 SA992 - SA1023 | Munanmme 31/32
0 1 0 1 0 1 SAO0 - SA1007 |SA1008 —-SA1023| Muamgmue 63/64
0 1 0 1 1 0 SAO0 - SA1015 |SA1016 — SA1023| Mumammue 127/128
0 1 0 1 1 1 SAO0 - SA1019 |SA1020 - SA1023| Miammue 255/256
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BP5 | BP4 | BP3|BP2 | BP1|Bpo| SAumwenHsie | Hesaummenusie JInanason
CeKTOpa ceKTopa

0 | L] 1] 0] 0] 0| SAD_SAL021 |SAL022_ SAL023| Mammme 511/512
0| 1] 1|00 0] 1| SAO-SAL022 SA1023 Mazume 1023/1024
100|001 SA1023 SA0_SA1022 | Crapmue 1/1024
1 0] 0] 0| 1| 0 |SAL022-SA1023| SAO0-SA1021 Crapume 1/512
1 0] 0] 0/ 1| 1 |SAL020-SA1023| SAO0- SA1019 Crapue 1/256
1] 0] 0] 1] 0] 0 |SALIOL6-SA1023| SAO-SA1015 Crapume 1/128
1 0] 0] 1|0 1 |SAL008_SAL023| SAO- SA1007 Crapuie 1/64
1 0] 0] 1| 1] 0] SA%92_SA1023 | SAO- SA99L Crapuie 1/32
1] 0] 0] 1| 1| 1 |SA90_SAL023 | SAOD- SA959 Crapue 1/16
1 0] 1] 0] 0| 0| SAB96_SAL023 | SAO_ SA895 Crapue 1/8
1 0] 1] 0] 0] 1 | SA768_SA1023 | SAO-SA767 Crapume 1/4
1 | x| 1] 0/ 1| 0| SA512-SA1023 | SAO- SA511 Crapume 1/2
1 1] 0] 0] 0] 1 | SA256-SA1023 | SAO- SA255 Crapume 3/4
1 1] 0] 0/ 1| 0| SAL28-SA1023 | SAO0-SA127 Crapume 7/8
1 10| 01 1| 1 | SA64—SAL023 SAO — SAB3 Crapume 15/16
1 1] 0] 1 ]0] 0] SA32-SA1023 SA0 — SA31 Crapume 31/32
110 1|0/ 1| SA6-SAL023 SA0 - SA15 Crapume 63/64
1 10| 1] 1] 0] SA8_SAL023 SAOD — SA7 Crapume 127/128
1 1] 0] 1|1 1] sA4_sAL023 SA0 - SA3 Crapume 255/256
11100 0] sA2_sA1023 SA0 - SAL Crapume 511/512
1 [ 11|01 0] 1| SAL-SA1023 SAO Crapume 1023/1024
X X 1 0 1 1
X X 1 1 0 0
X X 1 1 0 1 SAO0 - SA1023 - Bce 3amumieHs!
X X 1 1 1 0
X X 1 1 1 1

B nomonHeHune K SHEPrOHE3aBUCHMOMY PETHCTPY 3alIUThI CEKTOPOB B MUKpPOCXEME
umeeTcsi BbIBOJ nWP, KOTOpBI MO3BOJSET anmapaTHO OJIOKMPOBATh OMEPALMIO CTUPAHUS
ATOT'O PEerucTpa (CHATHE 3aIIUTHI), HO HE OJOKUPYET OMEPAINIO 3aMUCH (YCTAHOBKY 3aIUTHI).
Takum oOpa3oM, ecau Ha BbiBog nWP Oyner momaHo cocTosiHME Joruueckoro «0»,
HSHEPrOHE3aBUCHUMBIA PETUCTP 3alllUThl CEKTOPOB BBICTYNAET B KAaue€CTBE OJHOKPATHO
nporpammupyemoro I13V.

BriBog nWP 3amuimmaer oT M3MEHEHHI TOJIBKO PETUCTp 3aIIUThl CEKTOpoB. Ecin
BbIBOI NWP Oyziet nmepeBesieH B COCTOSIHHE JIOTHUECKOro «0» 10 WK mocie moiadi KOMaHIbI
3alUCH WJIM CTUPAHHS JAHHBIX, WIM BO BPEMs BBITIOJIHCHUS BHYTPEHHEH Omepamvu, OH HE
OKa)XeT BIUSHUS Ha PE3yJIbTAT €€ BHIMOJHEHUS.

Odynkmuonan BeiBojga nWP aktuBeH Tonbpko ans pexumoB SPlI u Dual SPI, xornma
koH(purypammonusii 6utr QE peructpa cratyca 1 ycranoBieH B «0». Korma out QE
yctaHoBlieH B «l», QyHkmuwoHan BbBoga nWP oTkiro4aercs, ¥ 3TOT BBIBOJ MOXKET
UCTIONIb30BaThes B KauecTBe 102 mist mepenayn nanubix B pesxkume Quad SPI.
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BriBogr nWP nMeeT BHYTPEHHIOIO PE3UCTUBHYIO MOATSKKY K MUTAHUIO U MOXKET ObITh
OCTaBIICH HE TIOJKIIFOUYEHHBIM, €CJTH MUKpOCcXeMa He Hcrmoib3yeTcs B pexxume Quad SPI.

B nomonHeHue K amnmapaTHOM 3aluTe, B MUKPOCXEME peaji30BaHa MpOrpaMMHast
3alllUTa SHEPrOHE3aBUCUMOTO PETrHCTpa 3allUThl CEKTOPOB. I[IporpamMMHBINl KOHTPOJIb
W3MEHEHUS JJAaHHOTO PEerucTpa ocyuiecTsisiercs mpu nomoinu 6uta SPRL peructpa craryca 1.
Ecnu 6ut SPRL B cocTosiHuM «1%», perucTp 3aluThl CEKTOPOB 3a0JIOKUPOBAH U HE MOXKET OBITh
MoauduuupoBaH (MHUKpocxeMa urHopupyetr 3Tu komauzabl). Ecaim SPRL B cocrosiHun
agorudeckoro «0», peructp pa3OIOKUpOBaH U MOXET ObITb MoauduiupoBan. I[locie
BKIItoueHus nutanusi 6uT SPRL o ymomuanuio B cocrossiHun «0».

Oynkuuonan 6ura SPRL u BeiBoga nWP cknansiBaercs no noruueckomy « JIN». B
Tabnuiie 4 MpuUBeIEHBI BCE METObI 3alIUTHI JAHHBIX, peaJTu30BaHHbIE B MUKPOCXEME.

Tabnauma 4 — MeToIbl 3alTUTHI TAaHHBIX B MUKPOCXEME

[TporpammMHas 3ammura Peructp 3amuThbl ceKTOpoOB
ArnmapatHas 3ammra o
(3HEpro3aBUcHMas) (?HEproHe3aBUCUMBIN )
BeIBOg NWP our SPRL
BP5 | BP4 | BP3 | BP2 | BP1 | BPO
OJIOKHPYET OT CTUpaHUS OJIOKHPYET OT
outer BPX 3anucu/cTupanus outel BPX

6.2 Omnepanusi nPpUOCTAHOBKM Nepeaayuu nmo muHe SPI

BeiBog nHOLD wucnonb3yercs [isi NpUOCTAaHOBKM nepenayun Ha muHe SPI 0e3s
IpephIBaHUS TEKYIed KOMaH bl U 6e3 0CTaHOBKH TakTHpoBaHus Ha SCK.

Jlns BXOoJa B COCTOSIHUE MPUOCTAHOBKU mepemaun mo mumHe SPl HeoOxomumo
nepesectu BbIBOA NHOLD B cocTostnue nmorudeckoro «0» mpu NCS, Haxoa111eMcsi B COCTOSTHUN
norudeckoro «0». Ilo cnemyromemy nepenneMmy ¢ponty SCK mMukpocxema MpUOCTaAHOBHUT
paboTy MammHbl cocTosiHui uHTepdeiica SPI (cM. pucyHok 4). PekomeHyeTcsl ynep:KuBaTh
nCS B cocrosinuu «0» Ha MPOTSHKEHUM BCETO BPEMEHM NMpUOCTaHOBKU nepenauu. Ecau nCS
NepersieT B COCTOSIHUE JOTMYECKOW «1» B TOT MOMEHT, KOTJla MUKPOCXEMa HaXOJHUTCS B
COCTOSIHMM NMPUOCTAHOBKH Iepeaauu no muHe SPI, mammuna cocrosinuii unrepgerica SPI 6yner
cOpollieHa B COCTOSHUE 10 yMOJYaHHIO (OKHIaHWE Koja KomaHnel). [lo cmamy curHaia
nHOLD BeiBogm SDO mnepexoauT B  BBICOKOMMIIEJIAHCHOE COCTOSHHME 3a BpeMs
trLz(HOLD-D)/tPHZ(nHOLD-D). B cocTosiHuu mpuoctanoBku nepegaun BbiBoasl SDI u SCK moryt
NPUHUMATH JF000€ 3HAUCHHE.

Jlnst B0O300HOBJICHHUST PabOTHI M BBIXOJAa M3 COCTOSHMS MPUOCTAHOBKHU TEpedadd IO
muHe SPl HeoO6xomumo mepesectu BeiBog nHOLD B cocTosinue norudeckoi «1» mpu nCS,
HaxoxsAmeMcs: B coctostHuu Jorudeckoro «0». Ilo crnemyromemy nepennemy ¢ponty SCK
MHUKpOCXeMa BO30OHOBUT paboTy MaiuHbl cocTossHui nunrepdeiica SPI. Beiog SDO Beixoaut
U3  BBICOKOMMIIEJAHCHOTO cOCTosHME 10 ¢poHTy curnaza nHOLD 3a Bpewms
tpzL (nHOLD-DY/tPZH(HOLD-D).
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Bpemennas nquarpamma npuoctaHoBku nepenauu no muHe SPI mo curnany nHOLD
npuBeeHa Ha pUcyHKe 37.

[lepeon nHOLD B coctosHue mnoruyeckoro «0» He NpephIBacT BBIMOITHEHHE
BHYTPEHHUX OIEpalNil IPOrpaMMUPOBAHUS/CTUPAHHUSL.

dynkmuonan BeiBoga nHOLD aktuBeH Tonbko mist pesxkumoB SPI u Dual SPI, korma
koH(purypammonusii 6utr QE perucrtpa cratyca 1 ycranoBien B «0». Korma owut QE
yctaHoBlieH B «l» dyaknuoHan BeiBoja nHOLD orkmrouaeTcss w 3TOT BBIBOA MOXKET
HCIIONTb30BaThCs B kKauecTBe 103 15 mepenaun naHHbix B pekume Quad SPI.

BriBog nHOLD umeeT BHYTPEHHIOIO PE3UCTUBHYIO MOJTSKKY K MUTAHUIO U MOXKET
OBITH OCTABJICH HE MOAKIIOUYEHHBIM, €CIIM MUKpOCXeMa He ucmnob3yercs B pexume Quad SPI.

nCS

so1 —— X XRRE N RRRRX KRS

|
I
SDO :
|

| |
L L
| | |
| | ] .
| | | j
nHOLD | | | | |
f | |
| |
OxugaHve koma I 3ampyska :anmoaell : Bblgava :I'bAOCTaDB»e: MpoponkeHve Bolaauw I OxugaHve ko
orepauumn :orégg?mm nepe g |np°”°“me”"e sarpysku koaa O"E’pau””l AaHHbIX | BopaM | [aHHbIX : orepauum
[

| ! ! I ! !
Pucynok 4 — IIpuocranoBka nepegaun mo muxe SPI

6.3 ABTOMATHYEeCKOEe TOMEXOYCTOHYHMBOEe KOJAUPOBAHHE TO KOIY
XeMMHUHIa

s moBeienust  HaaexxHoctn  GyHkiumonupoBanus OCIII3Y B mporecce
IKCIUTyaTallH, B COCTAaB MUKPOCXEMBI BXOJIUT OJIOK ITOMEX0YCTOMYHUBOE KOJIUPOBAHHUE MO KOIY
Xemunra (39,32) c¢ ucCmpaBiI€HHEM OJUHOYHBIX OHIMOOK M JETEKTUPOBAHUEM JIBOMHBIX
(SECDED). KomupoBaHWe W JEKOJUPOBAHHUE NPUMEHSETCS KO BCEM YaCTSIM aJpPEeCHOTO
npoctpancTa JCIIII3Y, a Takxke 115 SHEProHE3aBUCUMOI0 PETUCTPA 3aIUTHI CEKTOPOB. s
KaXXJIOW TPYIIBI TaHHBIX JJTMHON 4 6aiiTa, BRIpoBHEHHOH 10 aapecaM Al — AQ, BRIYUCISIOTCS
OWUTBI YETHOCTH, XpAHSIIMECS B CKPBHITOW 00JacCTH MaMSTH PSJAOM C COOTBETCTBYIOIIEH MM
rpynnoil  naHHbIX. COOTBETCTBEHHO MUHUMalbHas JAnuHa Oydepa JHaHHBIX INpU
nporpaMmMupoBaHuu — 4 Oaiita (cM. moapaszaen 6.5).

B mpouecce ¢pynkunonuposanus ICIII3Y 610k moMexoycTOMUMBOrO KOJUPOBAHUS
CUTHaNMM3UpyeT 00 0OHAPYKEHNUHU ABOWHOM OIIMOKHU M UCIIPABICHUH OJMHOYHOM MOCPEICTBOM
3amucu uHpopManmu B peructp cratyca ECC. [ns moctyma K JaHHOMY PETHCTPY
npeaycmotpera komanga ECCSRRead (cm. Tabnuiy 5 u pasaen 6.20).
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[lepeyenr kOMaHJI, TOMJICPKUBACMBIX MHKPOCXEMOH, MNpuBEAEH B Tabauie OS.

Ornucanuie KOMaHJ TPUBEJECHO B MOCIEIYIOMIUX MOApa3eiax.

Tabnauna 5 — llepedyeHp NoaAEPKUBAEMBIX KOMaH]T

Komu- | KonnyecTBo OaiiT JaHHBIX
O6o3HaueHue Kon YECTBO BBIXO/IHBIX
. Haznauenue komanp
KOMaHJbl | KOMaHAbl | OAalT | BXOAHBIX | (UK- |3Ha4a-
aapeca TUBHBIX| IIUX
YreHune JaHHBIX U3 QIIBII-TAMSITH 1O
Read o3 3 0 0 |1-8M 6
(0000 0011b) OJIHOMY KaHaJly Ha 4acToTe He Oolee
40 MI'u
UreHue AaHHBIX U3 (PIAII-NAMSATH O
FRead oBh 3 0 1 |1-8M i
(0000 1011b) OJTHOMY KaHaJTy Ha MaKCUMaJIbHOU
94acToTe
3Bh UteHune MaHHBIX U3 (IIDII-TTAMSTH 110
DOR 1 |1-8M
ORead (0011 1011b) 3 0 8 JIByM KaHaJlaM Ha MakKcC. 4aCTOTe
68h YreHune JaHHBIX U3 QIBII-TAMSITH 1O
QORead (0110 1011) 3 0 1 |1-8M |ueThipeM KaHAIaM Ha MAKCUMaJIbHON
4acToTe
[TporpammupoBanue Oyhepa JaHHBIX
Program 02h 3 |4-512:4| O 0 G- i
g (0000 0010b) : BO (prdII-IaMsTh, € 3arpy3Kon
JaHHBIX B Oydep 1Mo oJHOMY KaHAITy
Aoh [TporpammupoBanue 0ydepa TaHHBIX
DIProgram (1010 0010b) 3 |4-512:4, O 0 |BO ydII-TIAaMSATSH, C 3arpy3KOM
JAaHHBIX B Oydep 1o IByM KaHaJIaM
ITporpammupoBanue 6ydepa JaHHBIX
32h . BO (UIdLI-IaMATh, C 3arpy3KOi
QIProgram (0011 0010b) 3 |4-5l2:41 0 0 JAaHHBIX B Oydep Mo yeTblpeM
KaHaJIaM
20h Crupanue cexTopa pasmMepom
SErase | 0010 0000b)| S 0 0 O I8k Gaiir
D8h .
BErase (1101 1000b) 3 0 0 0 |Crupanue 610ka pasmepom 2M Gaiit
60h
11
CErase © Cc);gt? 00b) 0 0 0 0 |CrupaHne MUKPOCXEMBI
(1100 0111b)
BOh [TprocranoBKka mporpaMMHUpOBaHUS
PE n
Suspend (1011 0000b) 0 0 0 0 WIN CTHPAHUS
DOh Bo300HOBNIEHHE TPOTPAMMUPOBAHUS
PEResume (1101 0000b) 0 0 0 0 WJIA CTUPAHUS
. 06h Ycranoska outa WEL peructpa
WriteEn
te (0000 0110b) 0 0 0 0 craryca 1 B coctosiHue «1»
L 04h Ycranoska 6uta WEL peructpa
WriteDis (0000 0100b) 0 0 0 0 craryca | B coctosaue «0»
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Komu- | KomngecTBo OaiiT JaHHBIX
O6o3HaueHue Kon 4eCTBO BBIXO/THBIX
KOMaHAbl | KOMaHIbl | OaliT | BXOAHBIX | (HK- |3HAya- HasHa4eHIe KOMAH/|
ajpeca TUBHBIX| IIUX
ProtectRead (1115 ?JEOOb) 0 0 0 1 [YrteHwus peructpa 3aliiuThl CEKTOPOB
Protect (1115 (13201b) 0 1 0 0 |YcraHOBKa 3alTUTHI CEKTOPOB
Unprotect (1115 (2)21%) 0 0 0 0 |CHsATHE 3alIUTHI CEKTOPOB
SR1Read (0008 ?)thlb) 0 0 0 1 [Yrenwme peructpa craryca |
SR2Read (0008 z)hlllb) 0 0 0 1 [Yrenwme peructpa craryca 2
SR1Write (0008 gg)Olb) 0 1 0 0 |3amuck peructpa craryca 1
EcesRRead o oo © | 0 | O | 1 |iovexoserofamors momposanis
R gty O | O | © | 2 [enerommanmine o
SFDPRead (Olof’igmb) 3 0 0 |1-80 Ezﬁiiﬁfﬂmmm%
ABRRead (0001148100) 0 0 0 3 25::5?&3%?52;;22?
ABRWrite (00011 %thlb) 0 3 0 0 Z’Effﬁlfi:cffﬁ ;{;C;;;i(
InSleep (101182201b) 0 0 0 0 E())(To;[e]g erCH)I;II;IIM TMOHWKEHHOTO
OutSleep (101§?gllb) 0 0 0 0 E(I:IT);(;I(; ;I;Hizmea IOHMXEHHOI'O
Reset (1111F %goom 0 1 0 | o |copoc

6.5 Onepanusi 4TeHusi AaHHBIX ¢QuDU-naMATA B pexume SPI
0e3 (puKTUBHOTO OaiiTa

Komanna Read ¢ kogom 03h mpuMeHsieTcst MpU YTCHUU HETIPEPHIBHOTO MIOTOKA JAHHBIX
13 MUKpocxeMbl pidii-namatu B pexxume SPI ¢ wactoroit ve 6onee 40 MI .

Jlns BeIONIHEHUST omeparuu uyTeHus JuHuss NCS gomxkHa OBITH yCTaHOBJICHA B
COCTOsIHUE Jlornueckoro «0» u koA KoMaHAbl iepefad B Mukpocxemy. [locne nepenauu xoaa
KOMaH/JIbl JTOJDKEH OBITh mepenaHn ajapec (3 6aiita), onpeaensionnii CTapTOBBINA aJipec MepBOro
Oaifra.

[Tocne mepemauu anpeca cpa3zy 0e3 3aJep>KKHM IPOU3BOJAUTCS BblJlaya JaHHBIX Ha
muanto SDO. JlanHble nepenaroTcss mobaTHO, HaUYMHAs ¢ Miamero. Kaxapii 6aiT 1aHHBIX
BBICTABJISIETCSI Ha WIMHY cTapmuM paspsnom Brepén (MSB). Mukpocxema comepKuT
BHYTPEHHUN CUETUMK aJpeca, KOTOPbhI aBTOMATHYECKH MHKPEMEHTHPYETCS TMOCJE KaKIIOTO
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nepeaHHoro Oaita naHHbIX. Ecnmu cumran mocneanmii Oadt (ampec 7FFFFFh) maccusa
naMsITH, MUKPOCXEeMa IIPOI0JDKAeT YTeHHe ¢ Havasa maccusa (agpec 000000h). 3anepxku npu
»ToM He mpoucxoauT. [Ipu ycranoBke jauHuu NCS B cocTosiHME Joruueckoi «1» omeparus
yreHus npekpamaercs, u JuHus SDO mepexoauT B BBICOKOMMIIEJAHCHOE COCTOSIHHE.
PekoMeHyeTcs 3aBepiaTh onepanuo YTEHUS Ha rpaHuile OaiTa.

BpemenHas quarpamma orepanuu uteHus ¢ kogom 03h npuBeaeHa Ha pUCYHKE 5.

nCS _\ /7

0 1 2 3 4 5 6 7 8 9 10 29 30 31 32 3 34 3 36 37 38 39 40

se« Uy L JU i e

Kopg onepaumu Butbl agpeca A23-A0
So! ﬂﬂﬂﬂﬂﬂﬁﬂﬁ@@ » =+ e X o XXX KRN RXRIXHHXHKINIAN)

MSB MSB Bant gaHHbIx 1

BbicokonMnegaHcHOe COCTOsiHME
SDO . o7 X oo X os X 0« X 03X 02X 01 00X 07X o0)
B MSB

MS

Pucynok 5 — Oneparus urenus ¢ kogom 03h

6.6 Omnepamusi 4YTeHUusi [AaHHBIX QDUI-aMATA B pexume SPI
HAa MAKCHUMAJILHOM 4aCcTOTE

Komanna FRead ¢ xomom OBh mpumeHsieTcss NMpu YTEHHH HENPEPBHIBHOTO MOTOKA
JTAHHBIX U3 MUKPOCXeMbI B peskuMe SPI ¢ wactoToii 1o 50 MI1.

Jlns BeIMONHEHUs omepanuu uTeHus duHUsS NCS momkHa OBITH yCTaHOBIIEHA B
COCTOSIHME JIoThueckoro «0» u koA KoMaHaAbl Iepeiad B Mukpocxemy. Ilocne nepenauu xona
KOMaH/JIbl TOJDKEH OBITh mepenaH anapec (3 6aifta), onpeaesitonuii CTapTOBbIN aJIpec MepBOro
Oaiita nanubix. Cie1oM 3a aipecHbIMH OaiiTaMu JOJHKEeH OBITh NepeiaH OJIMH (PUKTUBHBIN OalT
JTAHHBIX.

[Tocne nepenaun Bceit HEOOXOAMMON KOMaHAHON MOCIEA0BATEILHOCTH MMPOU3BOAUTCS
BbIJjavya JAaHHBIX Ha JuHHi0 SDO. JlaHHBIe mepemaroTcss MOOAaWTHO, HAaYMHAS C MIIAQJIIIETO.
Kaxnpiit OaliT MaHHBIX BBICTaBISETCA HA IMIMHY cTapmuM paspsaom Broepén (MSB).
Mukpocxema COIEpXKUT BHYTPEHHMH CUETYMK  ajpeca, KOTOPbI  aBTOMATHUYECKHU
WHKPEMEHTUPYETCSl TIOCIe Ka)XJI0ro MepelaHHoro Oaifta nanueix. Eciu cuuTan mocnenHuii
Oaiit (anpec 7FFFFFh) maccuBa maMsTi, MUKpocXxeMa MPOJI0KACT YTCHUE C Havyajla MacCHBa
(ampec 000000h). 3anmepxkek npu 3TOoM He mpoucxoaut. Ilpu ycraHoBke nuauu NCS B
COCTOSIHUE JIOTHUeCKOW «1» omeparusi ureHus mnpekpamiaercs, u jsuaus SDO mepexonut B
BBICOKOUMIIEJJAHCHOE COCTOsIHME. PexomeHayeTcs 3aBepiuaTh ONEpalyio YTEHUs] Ha TpaHulLe
Oaiira.

Bpemennas quarpamma onepanuu uteHus ¢ kogom 0Bh mpuBeneHa Ha pucyHke 6.

ncs_\ /_

0 1 2 3 4 5 6 7 8 9 10 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
SCK ! Y 'I r

(' Ko onepauwu Butbl agpeca A23-A0 DUKTUBHBIV BaNT AaHHBIX
So! G0 00606660k G066 E)E €T E IS
MSB MSB Bawit aaHHbIX 1

i
SDO PROCHIEAEICH0R OO o7 X oeX s oeX 02X 02X 02X o) o) o2)

MSB MSB

Pucynok 6 — Onepanust utenus ¢ kogom 0Bh

© AO «IIKK Munanop» TCKA.431214.031CI1 15



Ilpoexm cneyughuxayus MDR23065

6.7 Omnepaunusi yTeHus JaHHBIX GII-TaMATH B peskume Dual SPI

Komanma DORead ¢ xomom 3Bh npumensieTcss mpu 4TeHHH HEMPEPHIBHOIO IIOTOKA
JAHHBIX U3 MUKpocxeMbl B pexxume Dual SPI ¢ gactoroii no 50 MI'. B oTinume oT KoMaH b1
FRead, xomanga DORead mo3BoJsieT unuTath cpasy ABa OuTa JaHHBIX 3a oauH TakT SCK.

Jlyis BBIIONTHEHHST orieparuil ureHus JuHus NCS momkHAa OBITh YCTAaHOBJICHA B
cocTosiHue JIorndeckoro «0» u Ko KOMaH[IBI Tiepenan B Mukpocxemy. [locie nepenayun koma
KOMaH/JIbl JTOJDKEH OBITh mepesaH aapec (3 6aifta), onpeaesitonuii CTapTOBBIN aapec epBOTro
Oaifta nanubix. CneoM 3a ajpecHbIMU OaliTaMu J0JKEH ObITh Nepe/iaH OJIUH (PUKTUBHBIN OalT
JIAaHHBIX.

[Tocne mepenayun Bceli HEOOXOIUMOM KOMaHTHON MTOCIIEI0BATEIBHOCTH IMTPOU3BOIUTCS
cunthiBanue naHHbBIX Ha JuHUAX SDI/IO0 m SDO/IOL1. [lanHble mnepemaroTcsi MmoOanTHO,
HayuHas ¢ Miaamero. Kaxapii 6aiT JTaHHBIX BBICTABJISETCS Ha MIMHY CTApIIUM Pas3psioM
Briepén (MSB). Ilo mepBomy Ttakty SCK ©Out 7 mepBoro OaiiTa JaHHBIX MOSBUTCS Ha
Beixoge SDO/IOL, a 6ur 6 sroro ke Oaiita maHHbIX mosBuTcs Ha BeIxome SDI/1IO0. Ha
cnenytomiem Takte SCK 6uThl 5 1 4 mepBoro Oaita qaHHBIX HosBATCA Ha Beixogax SDO/IO1 u
SDI/100 cooTBeTcTBeHHO. Takum 00pa3oM Kaablii OaiiT TaHHBIX OYIET BbIIaBATHCS Ha BBIXO/T
3a detpipe Takta SCK. MmkpocxemMa COAEP)KHT BHYTPEHHUH CYETYMK agpeca, KOTOPBIA
aBTOMATHYECKH HHKPEMEHTUPYETCS MTOCIIE KaXKI0TO MepelaHHoro OaiiTa manHbIX. Eciau cuntan
nociaenuui Gaiit (ampec 7FFFFFh) maccuBa mamsith, MHKpocxeMa MPOJIOKAET UTCHHE C
Hadaia maccuBa (ampec 000000h). Bamepkku mpu 3ToM He TpoucxomuT. Ilpm ycraHoBKe
auaur NCS B cocTosiHUE JTOTMUeCKOr «1» omepalus dyreHus npekpaiiaercs, u auauu SDI/100
u SDO/IO1 mepexoasT B BBICOKOMMIICAAHCHOE COCTOSIHME. PeKOMEHIyeTcs 3aBepllaTrh
OTICpaIlNIO YTCHUS Ha rpaHUIle OaiiTa.

BpemMenHas quarpamma orepanuu 4TeHus ¢ kogaoMm 3Bh mpuBeeHa Ha pucyHKe 7.
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( Kog onepauymn Butbl agpeca A23-A0 DUKTUBHBIV BaNT AaHHbIX Bant gaHHbix 1 BailT gaHHbIX 2

SDVI/
100 000000080 6000066066066 060606 600600606
MSB | ' i

MSB

spo/ i § §
lOl BblCOKOVIMne,D,aHCHOe COCTOAHME o7 @@@m@m@ﬁ@

MSB MSB MSB

Pucynok 7 — Oneparus urenus ¢ kogom 3Bh
6.8 Omnepauusi yreHus1 JaHHBIX GI-TaMATH B peskume Quad SPI

Komanna QORead ¢ xomom 6Bh mpuMeHsieTcss Mpy YTEHHH HEMPEPHIBHOTO TMOTOKA
JAHHBIX U3 MUKpOCXeMbl maMsaTu B pexkume Quad SPI ¢ yacrotoit 1o 50 MI't. B otinume ot
xomana FRead m DORead, xomanga QORead mo3Bosisier ynTaTh cpasy 4eTblpe OMTa JaHHBIX
3a oauH TakT SCK.

Jns padotsl komanasl QORead xondurypammonnsiii 6ut QE perumcrpa craryca 1
JOJDKEH ObITh ycTaHoBieH B «1». Eciiu out QE ycranosiien B «0», komanaa QORead e Oyzaer
BOCIIPUHATA MUKPOCXEMOU.
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Jlyis BeITIONTHEHUsT omepanuu ureHus, juaus NCS nomwkHa OBITH yCTAaHOBJICHA B
cocTosiHue Jorudeckoro «0», 1 Koa KoMaHAbI epeaan B Mukpocxemy. [locie mepemxaun koma
KOMaH/JIbl JTOJDKEH OBITh mepeaH anapec (3 6aiita), onpeaestomuii CTapTOBBIN aJipec MepBoro
Oaifta nanubIX. Cne0oM 3a apecHbIMHU OaliTaMU T0KEH ObITh MepelaH OJUH (PUKTUBHBIN OalT
JIAHHBIX.

[Tocne mepenayuun Bceli HEOOXOTUMOM KOMaHTHON MTOCJIEI0BATEIBHOCTH IMTPOU3BOIUTCS
cunteiBanue maHHeix Ha guHuax SDI/IO0, SDO/IOL1, nWP/I02 u nHOLD/IO3. danunie
nepeaarTcs No0aTHO, HauKMHas ¢ Miaamero. Kaxapiii 0alT JaHHBIX BBICTaBISETCS HA ITMHY
crapmmM paspsagom Braepén (MSB). Ilo nepBomy Takty SCK 6mT 7 mepBoro 6aiita maHHBIX
nogsurcs Ha Beixoge NHOLD/IO3, Our 6 »toro ke Oaiita [JaHHBIX IOABATCA Ha
Beixoze NWP/102, 6ut 5 — na Beixoge SDO/I01, a 6ut 4 — Ha Beixoae SDI/IO0. Ha cneayromem
takte SCK Outel 3, 2, 1 u 0 nepBoro Oaiita maHHBIX MosiBATCS Ha Bhixogax NHOLD/IO3,
nWP/102, SDO/IO1 u SDI/100 cootBeTcTBeHHO. Takum 00pa3oM KaxIblii OalT JaHHBIX OyICT
BBIJIaBaThCsl Ha BBIXOJA 3a JaBa TakTa SCK. Mukpocxema coIaepXKUT BHYTPEHHHH CUETYHK
azpeca, KOTOPBIH aBTOMAaTHYECKH HHKPEMEHTHPYETCS IOCIIe KaXIOro TepenaHHoro OaiTa
naHHbIX. Ecnm cumrtan mocnennmii Oait (aapec 7FFFFFh) maccuBa mamsitu, MHKpocxeMma
NPOIOJDKACT YTeHHE ¢ Havasa Maccua (aapec 000000h). 3ameprkek mpu TOM HE TPOUCXOJIHT.
[Tpu ycranoBke auHUM NCS B COCTOSIHUE JIOTUYECKOM « 1) omeparnus 9TeHUs MPeKpaIaeTcs, u
muaun SDI/100, SDO/IO1, nWP/1I02 u nHOLD/IO3 nepexoastT B BBICOKOMMIICAAHCHOE
cocTosiHue. PekoMeHayercs 3aBepiaTh Orepalyio YTCHIs Ha rpaHuIle OanTa.

BpemenHnas auarpamMma orepamuu 9YTeHus ¢ kojgoM 6Bh npuBenena Ha pucynke 8.
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Pucynok 8 — Oneparus urenus ¢ kojgom 6Bh
6.9 Onepaunusi nporpamMmmupoBaHus 0y¢epa 1aHHbIX B pexxume SPI

[IporpammupoBanue Oydepa maHHbIX B pexkuMe SPI BbINONHSETCS € MOMOUIBIO
komaHabl Program c¢ komom 02h u mo3BojsieT 3amporpamMMmupoBaTh oT 4 mo 512 Gaiit B
IPEIBAPUTENBHO CTEPTHIE TYEHKU MUKpocXeMbl namsaTH. [Ipu cTupaHuu Bce sYelKH NMaMsATH
YCTaHABIUBAKOTCI B COCTOSIHUE Jorndeckoil «1» (3Hauenme FFh). Tlepen BbImonHEHHEM
KOMaHBI Program aeo6xoauMo BeImoaHUTh Komanay WriteEn, uto6sr ycranoButsh 6ut WEL
peructpa craryca 1 B joruueckyro «1».

Jlis BBIMONHEHUS] KOMaHAbl Program HeoO0XoAumo mepeAarb B MHUKpPOCXEMY IO
muann SDI xom komanawl (1 Oadit: 02h), HavanmpHbI anpec (3 OGaiita) W nmaHHBIC IS
nporpammupoBanus (0T 4 10 512 6aiiT ¢ MUHUMAJIBHBIM IIAroM 3arnojHeHus Oydepa 4 Gaiita).
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Magmue 2 6uta agpeca HE YUHTHIBAIOTCS MpH 3arpy3ke JaHHBIX B Oydep. lannbie OyayT
3arpykeHsl ¢ HadanbHBIM anpecoM Al — AQ paBHbBIM «O».

Ecam 3arpyxeHHBI HavalbHBIA aJpec HE IMomagaeT Ha rpaHuny 512-0aiTHou
ctpanuilbl (0uThl agpeca A8 — A0 He B COCTOSHHUM Jormueckoro «0»), To Jo0ble JaHHbBIC,
3arpykeHHbIe B Oydep U BBIXOAsIIME 3a npeaeibl koHna crpanuibl (A8 — AO paBubsl 1FFh),
OyAayT 3arpyxeHbl B Hadallo TOW ke cTpaHunbl. Hampumep, eciam HauyanbHBIA ajapec,
ob6o3nauenusii A22 — A0, paBen 0001FCh, a B 6ydep 3arpyxeHo BoceMb OalT IaHHBIX, TO
NepBbIe YeThIpe OaiiTa qaHHbIX OyAyT 3amporpammupoBansl o aapecam 0001FCh u 0001FFh,
a 4YeThIpe TMOCJIEeIHMX OaiiTa MaHHBIX OyayT 3amporpammupoBaHbl 1o aapecam 000000h u
000003h. Ocranbubie OaliTel cTpanuisl (aapeca ¢ 000004h mo O0001FCh) ne Oyamyt
3anporpaMMupoBaHbl U octaHytcs B creptoMm coctosiHuu (FFh). Kpome Toro, ecnu B
MHUKpOCXeMy TmepenaHo Ooisiee 512 6aliT gaHHBIX, TO TOJBKO mocienHue 512 Oailt OyayT
COXpPaHSIThCS BO BHYTpEHHEM Oydepe [ MOCIEAYIOEro MPOrpaMMHUPOBAHUSI.

[Tocne mepeBonma nauauu NCS B cocrosiHue jorudeckoil «1» mMukpocxema HaYHET
pOrpaMMHUpPOBAHUE JaHHBIX U3 Oy(depa B SUEKU MaMsITH C Ha4aJIbHBIM aJIpecoM, MepeaHHbIM
B koMaHje Program. JlanHble AOKHBI OBITH 3arpyXeHbl B Oydep B KOIUYECTBE, KPATHOM
4 Gaiitam, ipexie, ueM JimHUA NCS nepeinér «1». Ecnu nepenannas mocelika He OyAeT KpaTHa
4 Galitam, MHKpocxeMa NIpepBET oOmepaluio, U JaHHble HE OyIyT 3amporpaMMHpPOBAHBI B
SAYEUKH aMATH.

Ecnu anpec, nepenanuelii B komanae Program, okasbiBaeTcs B Ipeleiax CeKTopa,
HAXOJSIIErocsi B 3alIUIIEHHOM COCTOSIHMM, OIepanusi I[porpaMMHUpPOBaHUS He Oyner
BBITIOJTHEHA, MUKPOCXeMa BEpHETCSI B HEAKTUBHOE COCTOSIHUE Tociie mepeBoja jauHuu NCS B
normdeckyro «1», a out APS peructpa craryca 2 yctanoButcs B «1». 3nauenne 6uta WEL B
peructpe ctaryca 1 6yaet cOpomeno B «0» mepen HayaioM ONepalvy MPOTrpaMMUPOBAHMS,
ecnu KomaHzaa Program mpuHsTa YCIEIIHO, JaKe €CNIM aJpecHble OWUTHI, NepelaHHbIe B
KOMaH/JIe, YKa3bIBalOT Ha 3alUIIEHHBIN cekTop. 3HaueHue 6ura WEL B peructpe craryca 1
He Oy/ieT COpOIIEHO B COCTOSTHHE JIOTMYECKOTO HYIISI, €CIU OIlepalys IporpaMMHPOBAHUS
npepBaHa HEMOJIHBIM aJPEeCcOM WM JaHHBIMHU.

BpeMss oxumaHus OKOHYaHHMS ONEpalMyd  MPOrpaMMHPOBAHUS  MHUHHUMAJIBHO
paspeiieHHOro pasmepa Oydepa (4 Oaiita) He MeHee tpr wrp, Oydepa 512 Gaiit —
He MeHee tpr pc. Bo BpeMs omepanuu nporpaMMHUpPOBaHUS PEKOMEHAYETCS IMOJIb30BaThCs
ormepanued 4YTeHHs peructpa craryca l, KOTOpbIi MOKa3blBA€T CTATYC BBINOJHEHUS
BHYTPEHHEH Ollepaluy MPOrpaMMUPOBaHMUS. ODTO MO3BOJMT COKPATUTh BpEeMs OKHUIAHUS
BBITIOJTHEHUS OTIepaliy.

MukpocxemMa  BBINOJHSET JITOPUTM JeTeKTUPOBAHUS ouInOKu npu
IPOrpaMMHUPOBAHUU: €CIIM MTOCIIE ONEPALlU TPOrPAMMHUPOBAHUS YEHKH NTAMATH HE COJIEpKaT
okunaemoe 3Hadyenue, To 6ut P_ERR peructpa craryca 2 ycranaBauBaeTcs B JIOTHUECKYIO «1».
butel HE MoryT OBITH 3amporpammupoBaHbl 00patHo u3 «0» B «1». IlombITKa caenate 31O
MOJKET IpepBaTh onepanuio u ycraHoBuTh OUT P ERR peructpa cratyca 2 B jorudeckyro «1».
Tonbpko onepanusi CTUPAHUSI MOXKET MEPEBECTU OUTHI JAHHBIX U3 COCTOSTHUS «0» B «1».

Bpemennas pauarpamMma onepauuu IOpOorpaMMHUpOBaHusl € KoMaHzoW Program
NpHUBEJCHA Ha pUCYHKe 9.
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Pucynok 9 — Omnepanus nmporpaMmMupoBanus ¢ kogom 02h
6.10 Omnepauusi nporpamMmmupoBanus 0ygepa naHnbix B pe:xkume Dual SPI

[TporpammupoBanue Oydepa nanubsix B pexume Dual SPI BeimosiHsSIETCS ¢ TOMOIIBIO
xomanael DIProgram (xox AZ2h), mosBosnsroreli 3amporpaMMupoBath oT 4 1o 512 GaiiT B
MPEIBAPUTENBHO CTEPTHIE SYEHKU MUKPOCXEMBI MaMsaTu. B oTiauume ot komauasl Program,
komanga DIProgram mo3BossieT nepeaBath Ha MUKPOCXEMY Cpa3y JiBa OWTa JaHHBIX 3a OJUH
takT SCK. Ilepen BeimonmHeHueM komanasl DIProgram HeoO6XoauMoO BBIMOJHUTHL KOMaHIy
WriteEn, uro0s! ycranoButs 0uT WEL peructpa cratyca 1 B toruueckyro «1».

Jlisa BemmonHeHus: komanasl DIProgram neoGxoaumo mepenaTth B MHUKPOCXEMY I1O
muann SDI xox xomannel (1 Gaiit: A2h) m HavanpHbIM afpec (3 Oaiita), a maHHBIC IS
nporpammupoBanus o jguausM SDI/IO0 u SDO/IOL (ot 4 mo 512 GaiiT ¢ MUHUMAJIbHBIM
1arom 3amnoJyineHus Oydepa 4 6aitra). Mnanmue 2 OUT agpeca HE YUUTHIBAIOTCA MPU 3arpy3Ke
naHHBIX B Oydep. Jlanubie OyayT 3arpykeHsl ¢ HauaabHbIM afapecoM Al — A0 paBHBIM «0».

[Tocne 3arpy3ku Ha4aapHOTO aJpeca JaHHBIE ISl TPOrPaMMHUPOBAHUS MEPENAIOTCS B
mukpocxemy Ha BbiBOJbI SDI/IO0 u SDO/IO1 mo nBa Outa 3a oxun Takt SCK. JlanHbIe
nepenarTcs nodaiTHO, HaunHas ¢ Miaamero. Kaxapiii 6aliT MTaHHBIX BBICTABISIETCS HA IIMHY
crapmuM pazpsaoM Brepén (MSB). ITo nepBomy Takty SCK 6ut 7 mepBoro 6aiita JaHHBIX
noikeH ObITh niepenan o quaun SDO/IO1, a out 6 3toro ke OailiTa JaHHBIX JOJDKEH OBITH
nepenan no guauu SDI/IO0. Ha cnenyromem takre SCK 6uthl 5 1 4 nepBoro 0aiiTa JaHHBIX
nepenarotcs o juausaMm SDO/IO1 u SDI/IO0 cootBercTBeHHO. TakuM 00pa3oM KaxKabli OalT
TaHHBIX OyzaeT nepenaBathes 3a yeThipe Takta SCK. Kak u B ciydae ¢ komanaoi Program, Bce
JaHHBIC, TIOCTYIAIINE B MHUKPOCXEMY, COXPAHSIOTCS BO BHYTpPeHHeM Oydepe mepen
POrPaMMHUPOBAHUEM B STUCHKU TTAMSTH.

Ecnu 3arpyxeHHBI HavalbHBIM ajgpec HE MomajgaeT Ha rpaHuly S12-0alTHoi
ctpanulbl (6uthl aapeca A8 — A0 He B cocTostHMM Jorudeckoro «0»), To nmoOble JaHHBIE,
3arpyKeHHbIC B Oydep U BBIXOSINUE 3a mpeaeiabl KoHma crpanuiisl (A8 — A0 paBubl 1FFh),
OyayT 3arpyxeHbl B Hadallo TOM >ke cTpaHulbl. Hampumep, ecnw HayalbHBIN ajpec,
o0o3HaueHHbi A22 — A0, pasen 0001FCh, a B 6ydep 3arpykeHno 8 0aliT TaHHBIX, TO TIEPBBIE
4 Gamita maHHBIX OyayT 3anmporpammupoBansl 1o aapecam 0001FCh u 0001FFh, a mocnennue
4 Gaiita maHHBIX OynyT 3amporpammupoBanbl 1o agpecam 000000h u 000003h. OcrtanbHbie
6aiitel ctpanuibl (agpeca ¢ 000004h mo 0001FCh) He OGynyT 3anporpaMMUpPOBAHbI U OCTAaHYTCS
B cteptoM coctostanu (FFh). Kpome Toro, ecnmu B mukpocxemy mnepenano 6oinee 512 6aiit
JAHHBIX, TO TOJILKO TocheAanue 512 0alT OyayT COXpaHATCS BO BHYTpPEHHeM Oydepe s
MOCIIEYIOIIETO MPOTPAaMMHUPOBAHUS.

[Tocne mepeBonma nuaME NCS B cocTosiHWE JOTHMYEecKOW «1» MHUKpocxeMa HA4YHET
pOrpaMMHUPOBAHUE JaHHBIX U3 Oy(depa B AUCHKN MaMSITH C HAYaJIBHBIM aJIPeCOM, IepeIaHHbBIM
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B komanzae DIProgram. /lanablie HODKHBI OBITH 3arpy:KeHBI B Oydep B KOJMYECTBE KPATHOM
4 Gaitram mpexae, yem nuHus NCS mepeitaér B «1». Ecom mepemanHas moceuika He Oyaer
KpaTHa 4 OaliTaM, MUKpOCXeMa MPEPBET ONEPaLUIO U JTaHHbIe He OyIyT 3alporpaMMHPOBAHbI
B SIYEUKH MaMATH.

Ecnu anpec, nepenannbiii B komanae DIProgram, okassiBaercs B mpeaenax CeKropa,
HaXOJAILIErocss B 3alUIIEHHOM COCTOSIHUM, OIepalus MporpaMMUPOBaHUs He Oyner
BBITTOJIHEHA, MUKPOCXEMa BEpHETCS B HEAKTHBHOE COCTOSIHHE Tociie TepeBona jquauu NCS B
noruueckyro «1», a out APS peructpa cratyca 2 yctaHoButcs B «1». 3Hauenune o6uta WEL B
peructpe craryca 1 6yner cOpouieHo B «0» mepen HadajaoM ONepaluy NporpaMMHUPOBAHMUS,
ecn koManna DIProgram mpuHsATa ycnemiHo, Jaxe eclid aJpecHble OWThI, NepeAaHHbIe B
KOMaH/ie, YKa3blBaloT Ha 3allUIIEHHBIN cekTop. 3HaueHune 6ura WEL B peructpe craryca 1 He
OyzeT cOpOIIEHO B COCTOSTHHE JTOTHIECKOTO0 «0», eciu onepamus mporpaMMUpOBaHUs IpepBaHa
HEMOJIHBIM aJIPECOM WJIM JTaHHBIMH.

Bpemss oxuzaHus OKOHYAHHs ONEpalMM  I[POrpaMMHUPOBAHUS ~ MHMHHUMAJIbHO
paspenieHHOTO pa3smepa Oydepa (4 Oaiita) He Menee tpr wrp, Oydepa 512 Oailt —
He MeHee trr pc. Bo BpeMmsi omepanuu mporpaMMHpOBaHHsS PEKOMEHIYETCS IOJIb30BaThCS
orepanMeld 4YTEHHs perucrpa craryca |, KOTOpBIM IOKa3bIBae€T CTATyC BBIMOJIHEHUS
BHYTPEHHEH oOlepanuu NpOorpaMMUPOBaHUS. OTO MO3BOJIUT COKPATHTh BpeMs OKUIAHUS
BBITOJIHEHUS OTIEPALIHH.

MukpocxemMa  BBINOJHSET JIITOPUTM JNETEKTUPOBAHUS OLIMOKHU npu
IpPOrpaMMHUPOBAHUU: €CIIH MTOCIIE ONEpallii TPOrPaMMHUPOBAHUS TUEHKN aMSATH HE COAEepKaT
oxuaaemoe 3Hauenue, To 6uT P ERR peructpa craryca 2 ycranaBIMBaeTCs B JIOTHYECKYIO «1».
butel HEe MoryT ObITh 3amporpaMMHpoBaHbl 00paTHO U3 «0» B «1». IlombiTKa cnenaTth 3TO
MOJKET IpepBaTh onepanuio 1 ycranoButh 0T P ERR peructpa cratyca 2 B joruueckyro «1».
Tonbko oneparysi CTUpaHUs MOKET MEPEBECTH OUTHI JAHHBIX U3 COCTOSHUA «0» B «1».

Bpemennass auarpamma omepanuu OporpaMMmupoBaHusi ¢ komanzou DIProgram
npuBeieHa Ha pucyHke 10.
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Pucynok 10 — Onepanus nporpammupoBanus ¢ kogom A2h
6.11 Omnepamnusi nporpaMmmupoBanusi 0ygepa nanubix B pe:xxkume Quad SPI

[TporpammupoBanue Oydepa nanusix B pexxume Quad SPI BBIMOTHSAETCS ¢ MTOMOIIIBIO
xomanael QIProgram (xox 32h), mo3Bosstomieit 3amporpamMmmupoBaTh oT 4 70 512 Gaiit B
MPEIBAPUTEIIBHO CTEPTHIC SYCHKA MUKPOCXEMBI NMaMaTH. B oTiauume ot komanj Program u
DIProgram, komanga QIProgram mo3BosisieT nepeaBath Ha MUKPOCXEMY Cpa3y 4YeThIipe OHMTa
nanHbeix 3a oamH TakT SCK. Ilepen Beimomnenuem komanabl QIProgram neoO6xommmo
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BeIMOTHUTE KoMmaHay Write Enable, uto6sr ycranoBute Out WEL peructpa craryca 1 B
JIOTHYECKYIO «1».

Jlnst pabotel koMauael QIProgram kondurypanuonnsiii 6utT QE peructpa cratyca 1
ToJKeH ObITh ycTaHoBlieH B «1». Ecim 6ut QE ycranoBnen B «0», komanga QIProgram ne
OyZeT BOCIIPUHSTA MUKPOCXEMOIA.

Jlis BemmonHeHus: komanasl QIProgram nHeoOxoaumo mepenaTh B MHKPOCXEMY IO
muann SDI kon komawzawl (1 Oaiit: 32h) m HawanmpHBIA anpec (3 Oaiita), a JaHHBIC IS
nporpammupoBanus o guausm SDI/IO0 u SDO/101, nWP/1I02 u nHOLD/103 (ot 4 nmo
512 6aifT ¢ MUHUMAaJIBHBIM IIaroM 3amnojiHeHus Oydepa 4 Oaiita). Mnamamue 2 OUT aapeca He
YUHUTBHIBAIOTCS TIPH 3arpy3ke NaHHBIX B Oydep. [lanHbie OymyT 3arpykeHbl ¢ Ha4aJlbHBIM
aapecoM Al — A0 paBHBIM «0».

[Tocnie 3arpy3ku HadaabLHOTO aapeca JaHHBIC IS TPOTPAMMHPOBAHUS TIEPEIAIOTCS B
mukpocxemy Ha BeiBoabl SDI/IO0 u SDO/IO1, nWP/102 u nHOLD/103 no uersipe Oura 3a
oauH TakT SCK. JlaHHBIC IEpeaaroTCss T0OANTHO, HauMHAs ¢ MiaamIero. Kaxaplid 6aiT qaHHBIX
BBICTABIISIETCS Ha MIMHY cTapmmM paspsaom Brepén (MSB). Ilo nepBomy takty SCK 6ut 7
nepBoro Oalra JaHHBIX JOJKEeH ObITh nepenan no auauu NHOLD/IO3, 6ur 6 sToro ke Oalita
JMaHHBIX J0DKeH ObITh mepenadn mo Jmuauu NWP/IO2, 6ut 5 — mo SDO/IOL, a our4 —
no SDI/100. Ha cnenyromem takte SCK outsi 3, 2, 1 u 0 mepBoro OaiiTa JaHHBIX ITEPEIAIOTCS
no ymausM NHOLD/IO3, nWP/102, SDO/IO1 u SDI/IO0 cootBeTcTBeHHO. Takum oOpazom
KXl OalT MaHHBIX Oyaer mepenaBatbes 3a aBa Takta SCK. Kak u B cirydae ¢ koMaHaMu
Program u DIProgram, Bce naHHble, MOCTYNalOIIHE€ B MHUKPOCXEMY, COXPAHSIOTCS BO
BHyTpeHHEM Oydepe nepen mporpaMMHpPOBAHUEM B STYEHKU MAMSATH.

Ecnm 3arpyxeHHbI HavalbHBIA agpec HE TMoMagaeT Ha rpaHuny 512-0aiTHoi
ctpanuilsl (0uThl agpeca A8 — AQ He B COCTOSHHH JIOTHYECKOTO «0»), TO JI0OBIe TaHHBIC,
3arpykeHHbIC B Oydep M BBIXOASIIUE 3a Npeaeibl koHna crpanuibl (A8 — AO paBubr 1FFh),
OyayT 3arpykeHbl B Hadajo TOH ke cTpaHuubl. Hampumep, eciau HauyanbHBIA ajapec,
ob6o3naueHHsiii A22 — A0, paBen 0001FCh, a B 6ydep 3arpyxeHo BoceMb OalT JaHHBIX, TO
nepBbIe YeThIpe OaiiTa maHHBIX OyayT 3anporpammupoBansl 1Mo aapecam 0001FCh u 0001FFh,
a 4YeThIpe MOCJIEeNHMX OailTa MaHHBIX OyayT 3amporpammupoBaHbl 1o agpecam 000000h u
000003h. Ocranbupie OGaitTel crpanuipl (agpeca ¢ 000004h mo O0001FCh) we Oynyt
3anporpaMmmupoBanbl U octaHyrcs B creprom coctosiHuu (FFh). Kpome Toro, ecnu B
MHUKpOCXeMy TeperaHo Oosiee 512 6aliT gaHHBIX, TO TOJABKO mocheaHue 512 6ait OymyT
COXpaHsTCS BO BHYTpeHHEM Oydepe IS OCIeAYIONIEro MPorpaMMUPOBaHUSI.

[Tocne mepeBona nauauu NCS B cocTosiHMe JOrMYeckord «1» MUKpocxeMa HadyHET
pOrpaMMHUPOBAHUE JAHHBIX U3 Oy(depa B SUCHKHU MaMATH C HAaYaJIbHBIM aJJpecoM, MepeTaHHbIM
B komanzae QIProgram. /lanHble HOMKHBI OBITH 3arpyKeHbI B Oydep B KOJHMUECTBE KPAaTHOM
4 Garitam npexe, ueM uHus NCS neper et «1». Eciaun nepenannas nocwlika He OyeT KpaTHa
4 GalitaM, MUKpOCXeMa MPEPBET ONEPAIIUIO U TAHHBIE HE Oy IyT 3alIpOrpaMMHUPOBAHEI B STYCHKHN
aMSITH.

Ecnm anpec, nepenannbiii B komanae QIProgram, okaseiBaeTcs B mpejienax CeKTopa,
HAXOJSIIETOCS B 3alIUIIEHHOM COCTOSIHHH, OIepalusi MpOorpaMMHUpPOBaHUS He Oyner
BBITIOJTHEHA, MUKPOCXEMa BEPHETCSI B HCAKTUBHOE COCTOSTHUE Tociie mepeBoja juauu NCS B
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noruueckyro «1», a out APS perucrtpa craryca 2 ycranoButcs B «1». 3nauenne 6uta WEL B
peructpe craryca 1 Oyzaer cOpomeHo B «0» mepes HadaJloM olepaluy MporpaMMHpPOBAHUSA,
ecnu komanna QIProgram mpunsTa ycnemmHso, aaxe e€ciu aapecHble OUTHI, MepelaHHbIE B
KOMaH/Ie, YKa3bIBaIOT Ha 3alIUIIEHHBIN cexTop. 3Hauenue 6uta WEL B peructpe craryca 1 He
OyzeT cOpOIIEHO B COCTOSTHHE JIOTHIECKOTO0 «0», eciu onepamus mporpaMMUpOBaHUs IpepBaHa
HEMOJIHBIM aJIPECOM WJIM TaHHBIMH.

BpeMss oxumaHusg OKOHYaHHMS ONEpalMyd  [POrpaMMHPOBAHUS  MHUHHUMAJIBHO
paspelieHHOro pasmepa Oydepa (4 Oaiita) He MeHee Upr wrp, Oydepa 512 Oait —
He MeHee tpr pc. Bo BpeMs onepanuu NporpaMMHpPOBaHHS PEKOMEHIYETCS IOJIb30BaThCS
omepanuer 4YTEHHs perucrpa craryca |, KOTOpPBIA TNOKa3bIBAET CTAaTyC BBIIOJHEHUS
BHYTPEHHEH Ollepaluy MPOrpaMMHUPOBAaHMS. OTO IO3BOJIUT COKPATHTH BpEMS OKUIAHUSA
BBITIOJTHEHUS OTIEpaLiy.

MukpocxemMa  BBINOJIHSET JITOPUTM JETEKTUPOBAHUS OLIMOKHU npu
IIPOrpaMMHUPOBAHUU: €CIIH [TOCIIE ONIEPALUU IPOrPAaMMHUPOBAHUS SUEHKN IaMATH HE COAEPKAT
oxkugaemoe 3HaueHue, To outr P_ERR peructpa craryca 2 ycraHaBiuBaeTcs B JOTHYECKYIO
enuHuIy. bBUThl He MOTYT OBITH 3amporpaMMupoBanbl 00paTHO U3 «0» B «1». IlonbiTka caenaTh
3TO MOXET MpepBaTh onepanuio 1 yctanoBuTh OuT P ERR peructpa craryca 2 B noruueckyo
«1». TonbKO omnepanus CTUpaHusl MOYKET EPEBECTH OUTHI JaHHBIX U3 cOCTOSHUA «O» B «1».

Bpemennas auarpaMMa omnepauuyd mOporpamMmupoBaHus ¢ Komannpoit QIProgram
npuBeaeHa Ha pucyHke 11.

nCS \
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"1 E—— G CYREESE NN
"oz oo+ » -~ oo RRXH0
"0 or)(o)-+» ) e R
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Pucynoxk 11 — Oneparus nporpaMMupoBanus ¢ kojiom 32h
6.12 Omnepanusi CTHPAHUS CEKTOpPa

Cektop pazmepom 8 KbailT MokeT ObITh CTEPT (BCe OUTHI YCTAHOBJICHBI B COCTOSIHUE
noruueckoit «1») komannon SErase. i BEITOTHEHUs KOMAH bl HCIIOJIB3YETCS KOJT OTIepaIiH
20h.

[Tpexxae ueM BBITOJHUTH KoMaHy SErase, Heo0XoauMo BeITTOTHUTE KoMaH 1y WriteEn
st yctaHoBku 6uta WEL peructpa ctatyca 1 B cocTosiHME TOTUYECKOM «1».

Jliist BEImoOTHEHUST KOMaHIbl SErase Heo6xonuMo yctaHOBUTH TuHUIO NCS B cOCTOSsIHUE
normdeckoro «0», mepenmatp kox komauxael (1 Oaiir: 20h) m aapec crupaemoro cexropa
(3 Gaiita). Bece mocnenyromye TaHHbBIC, 3arpykaeMble B yCTPOHCTBO, urHOpupyroTcs. [locre

© AO «IIKK Munanop» TCKA.431214.031CI1 2

N



Ilpoexm cneyughuxayus MDR23065

nepeBojaa TuHuHA NCS B COCTOSTHHE IOTUYECKO « 1», HAUMHAETCS CTUPAHHE COOTBETCTBYIOIIETO
CEeKTOpa.

Mnanmme agpecHsie 6utel Al2 — A0 He AEKOAUPYIOTCS MPHU ONpeeICHUH HOMEepa
CTHPAEMOTO CEKTOPa, TO3TOMY OHH MOTYT OBITh B COCTOSTHUH JlorHaeckoro «0» mmm «1». Anpec
CEKTOpa COCTOMT W3 anpecHbix Our A22 — Al3, mno3BOMAOMHX BBHIOPATh OJWH U3
1024 cexTopoB. AgpecHoe MPOCTPAaHCTBO MUKPOCXEMBI MIPEICTABICHO B TabuIIe 2.

HecmoTtpst Ha TO, 9TO MITaaIINe aapecHble OUTHI HE JEKOIUPYIOTCS, BCE TPH aAPECHBIX
0aiiTa TOJDKHBI OBITH TIEpeaHbl B MUKPOCXeMY Mpexe, yeM JTuaust NCS nepel et B cocTosiHue
aoruueckoit «1». Ecmu ato mpousoiinér He Ha rpanuie Oaiita (kpatHo 8 Taktam SCK),
MHUKPOCXEMa MPEPBET ONEPAIUIO U CTUPAHKE HEe Oy/IeT BHITOTHEHO.

Ecnu anpecHsie OUTHI, mepeaHHbIe B KOMaHE, YKa3bIBAIOT Ha 3aIUIIEHHBINA CEKTOD,
komana SErase Taxoke He OyeT BHITOTHEHA, MUKPOCXEMa BEPHETCS B HEAKTHBHOE COCTOSIHUE
nocye ycranoBku iuHuU NCS B moruaeckyto «1», a 6ut APS peructpa craryca 2 yCTaHOBUTCS
B «1».

3nauenue Outa WEL B perucrpe craryca 1 Oyner cOpomeHO B COCTOSHHUE
norudeckoro «0» mepes HavamoM oIepanuu CTUpaHus, eciu komanna SErase mpunsara
YCTIEIIIHO, JaXKe €CIIU aJIpeCHBbIC OUTHI, NIepeIaHHbIE B KOMAaH/E, YKa3bIBAIOT Ha 3aIIUIIIEHHBIN
cektop. 3nHauenne 6uta WEL B peructpe craryca 1 He OyaeT cOpoOIEHO, €Clid Orepanus
CTUpPaHUS MPEPBaHa HETIOJIHBIM aJ[PECOM.

Bpewms oxxuganns OKOHYaHHS OTIEpAly CTUPAHUsS CeKTopa He MeHee ter sec. Bo Bpems
oTIepany CTUPAHUS PEKOMEHIYETCS TOIb30BAaThCs ONEpalueil YTeHns perucrpa craryca 1,
KOTOPBIM MOKA3bIBAET CTATyC BBIMOJIHEHHS BHYTPEHHEW Olepaliii CTUPAaHHs. ITO MO3BOJIUT
COKPATHUTh BPEMs O’KHJIAHUS BBITIOJHEHUS OTICpAIUH.

MukpocxeMa BBITIOTHSIET allTOPUTM JIETEKTUPOBAHUS ONIMOKH MPU CTHPAHUU CEKTOpa:
€CJIM TIOCJIe OTepallii CTUpaHUs XOTs Obl OIHA sUeiika maMaTu He paBHa «1», To out E_ERR
perucTpa craryca 2 yCTaHaBJIMBACTCS B JIOTHYECKYHO «1».

Bpemennas quarpamma orepaiuu CTHpaHus CEKTopa MpuBeeHa Ha pucyHke 12.

ncs _\ /_

ZV Kog onepaunn Butbl agpeca A23-A0
SDI 006,000,086 0 0Ll OO
sSDO BbicokomnegaHcHOe cocTosiHme

Pucynok 12 — Onepanus cTupanus cekropa ¢ kogom 20h
6.13 Omnepanus crupanus 0Ji0Ka

brok pazmepom 2M GaiiT MOXeT ObITH CTEPT (BCe OUTHI YCTAHOBJIEHBI B COCTOSIHHE

noruueckoi «1») komannoi BErase. J{ns BbIoTHEHUS KOMAH Il UCIIOJIB3YETCS KOl OTepaliiu
D8h.
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[Tpexxae ueMm BBIOJIHUTH KoMaHay BErase, Heo0xo 1Mo BeIoTHUTE Koman 1y WriteEn
g ycranoBku 6uta WEL peructpa craryca 1 B cocTosiHUE JIOTHIECKON «1».

Jliis BeinmoaHeHus: koMaH 16l BErase neo6xoaumo ycranoBuTh JinHUIO0 NCS B COCTOSIHUE
aoruueckoro «0», mepeaars koa koman sl (1 6aiiT: D8h) u anpec ctupaemoro 0Os10ka (3 Oaiita).
Bce nocnenyronme gaHHble, 3arpyaeMble B YCTpOMCTBO, urHopupyrorces. [lociie nepeBoaa
auHuM NCS B cocTosTHUE JIOTMUecKoM «1» HauMHaeTCsl CTUpaHUe COOTBETCTBYIOIIETO OJIOKa.

Mnanmmue anapecubie 6uthl A20 — AO He TEKOIUPYIOTCS MPU OMpPEICICHUN HOMEpa
CTHUpaeMoro 0JI0Ka, MOATOMY OHH MOTYT OBITh B COCTOSTHUU Jiorudeckoro «0» mu «1». Anpec
0JI0Ka COCTOMUT W3 aApecHbIX OUT A22 — A2l, Mo3BONAIOMIMX BBHIOpATh OJWH M3 YETHIPEX
OJIOKOB. AZIPECHOE MPOCTPAHCTBO MHUKPOCXEMBI ITPEICTABICHO B TaOIHUIIE 2.

HecMmoTps Ha To, 4TO MJajlue aapecHbie OUTHI HEe AEKOAUPYIOTCS, BCE TPU aJPECHBIX
0aiiTa TOJDKHBI OBITH TIEpEIaHbl B MEKPOCXeMY Tpex e, yeM iuaus NCS nepel et B CocTosTHNE
norudeckoit «1». Ecim 310 mpon3oiaér He Ha rpanuie Oaita (kpaTtHO 8 OWT), MUKpOCXeMa
pepBET OMepalrio U CTUPaHKUE He OYIET BHIMOIHEHO.

Ecnu anpecHsie OUTHI, IepelaHHbIC B KOMaH/IE, YKa3bIBAIOT Ha OJIOK, B KOTOPOM €CTh
OIMH Wi OoJiee 3alUIIEHHBIA cekTop, KomaHma BErase Ttaixke He OyneT BBINOJIIHEHA,
MHUKpPOCXEMa BEpHETCSI B HEAKTUBHOE COCTOSIHUE MOCIE YCTAaHOBKU JTUHUU NCS B TOTHYECKYIO
«1», a 6ut APS peructpa craryca 2 yCTAHOBHUTCS B JIOTUYECKYIO «1»,

3nauenue 6uta WEL B peructpe cratyca 1 Oyaet cOpoiieHo B COCTOSTHUE JJOTHIECKOTO
«0» meper HavaIoM OTIepaliy CTUPaHUs, eclii kKomaHaa BErase mpunsita ycnenso, naxe eciu
aJipecHbIc OWTHI, MEPEAAHHBIC B KOMAaH/IC, YKa3bIBAIOT OJIOK, B KOTOPOM €CTh 3alTUIICHHBIC
cexropa. 3nauenue 6uta WEL B peructpe craryca 1 He OyneT cOpolIeHO, eclid orepaius
CTUpPAHHUS MPEPBaHa HETIOJTHBIM aJ[PEeCOM.

Bpewms oxunanus OKOHYaHUS OTepalliy cTUpaHus 0oka He MeHee ter BLk. Bo Bpems
oTepalu CTUpPaHUs PEKOMEHAYETCsl MOJIb30BaThCs OINepalueil yTeHus: perucrpa craryca 1,
KOTOPBIA TOKA3bIBAET CTATyC BBIMOJTHCHUS BHYTPEHHEW OIEpariiil CTUPAHHS. ITO TO3BOJIUT
COKPATUTb BPEMs O’KUJIaHUS BBITIOTHEHUS OTIEPAIUH.

MukpocxeMa BBITIOJHSAET aITOPUTM JETEKTUPOBAHUS OIIUOKU MPH CTHUPAHUU OJIOKa:
€CJIM TIOCJIC OTIEpAIlK CTUPAHUs XOTs Obl OJIHA siUeiika mamsTu He paBHA «1», To 6ut E_ERR
perucTpa craryca 2 yCTaHaBIMBAETCA B JIOTHUYECKYIO «1».

Bpemennas auarpamma onepanuu cTupanus O10Ka npuBeeHa Ha pucyHke 13.

nCS —\ /_

o 0 1 2 3 4 5 6 7 8 9 29 30 31 o
SCK | cos
( Kop onepauun BuTbl agpeca A23-A0
SDI 0.8.000.00.0,0,0 0 S 06e
SDO BbicokoumneaaHcHoe CocTosiHue

Pucynok 13 — Onepanus crupanus 610ka ¢ kogom D8h
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6.14 Omnepauusi cTHpaHUs Beeil MaMATH

Best mamsite MoxkeT ObITh CTEpTa (Bce OUTHI YCTAHOBJIEHBI B COCTOSIHUE JIOTHYECKOM
«1») xomanmort CErase. Ilepen BwimosHeHneMm komauabl CErase HeoOXOauMO BBITIONHUTH
komany WriteEn, kotopas ycranasnuBaet 6ut WEL peructpa craryca B JOTHUECKYIO «1».

Jlns BeimosiHeHust koman el CErase Heo0xoauMo niepeaath B MUKpocxemy ko 60h wim
C7h (0o0a xona neiictButenbHbl). [Ipu cTUpaHuy Beeil maMsATH HET HEOOXOAMMOCTH TIepeIaBaTh
B MUKpPOCXeMY aJpecHble OailTel. JItoOble MaHHBIE MOCie Mepeqadyd Kojaa omnepanud OyayT
urHopupoBathcs. [Tocine nepeBoga muauM NCS B morndeckyro «1» HagHETCs MpoIece CTUpaHUs
Bcel mamaTu. NCS fo/mKeH MepeKounThes Ha rpanulie Oaiita (kpatHo 8 Ttaktam SCK), B
NPOTUBHOM cllydae orepalus CTUpaHus He OyAeT BblmosiHeHa. Ecnu 00Ky MaccuBa maMsiTH
UMEIOT 3allUIIEeHHbIC ceKTopa, koManaa CErase He OyneT BhINIOTHEHA, MUKPOCXEMa BEpHETCS
B HEAaKTHUBHOE COCTOSIHHE TTocIe nepeBoja JuHuu NCS B orudeckytro «1», a 6ut APS peructpa
cTaTyca 2 yCTaHOBHUTCS B JIOTHUECKYIO «1».

3nauenue 6uta WEL B peructpe craryca Oyner cOpoIIeHO B COCTOSIHUE JIOTHYECKOTO
«0» mepen Ha4amoOM OTepaluy CTUpaHus, eciii komanaa CErase mpuHsTa ycnenrto, 1axe eciu
OJIOKM MacCuBa MaMsTU UMEIOT B CBOEM COCTaBE 3alUIIIEHHbIE cekTopa. 3Hauenue oura WEL
B PETHUCTpE cTaryca He OyAeT cOpPOIIeHO B COCTOSIHHE JIorndeckoro «0», ecnm komaHaa Oblia
nepeiaHa He TOJTHOCTHIO.

BpeMmst oxxuianus OKOHYAHHS OTIEPAIH CTHPAHUS BCEH MaMATH He MeHee ter cHip. Bo
BpEMsl ONEpalud CTUPAHUS PEKOMEHAYETCS TIOJb30BaThCS ONEpalMeil UYTEHUs perucrpa
cratyca 1, KOTOpBIH MOKa3bIBACT CTATYC BBHIIIOJIHEHUS BHYTPEHHEHW Omepalnuu CTUPAHUs. DTO
MIO3BOJIUT COKPATHTh BPEMSI OKHIaHUS BBITIOJIHCHHUS OTICPAIIHH.

MukpocxeMa Tak)Ke BBITIOTHSET aJITOPUTM JETEKTUPOBAHUS OMIMOKH MPU CTHPAHUU:
€CJIM TIOCJIC OTIEpAIl CTUPAHUs XOTs Obl OJIHA siUeiika mamsTu He paBHaA «1», To 6ut E_ERR
perucTpa craryca 2 yCTaHaBIUBAETCS B JJOTHYECKYIO «1».

Bpemennas quarpamma orepaiuu CTUpaHUs BCeH MaMATH MpUBeeHa Ha pucyHnke 14.

ncs 1\ [

( Kog onepaum
S 0 600000/
SDO BbICOKOMMMELAHCHOE COCTOSIHE

Pucynok 14 — Onepanust CTUpaHus Bcel TaMsTH ¢ kKojgom 60h
6.15 Omnepanusi IPUOCTAHOBKM MPOTrPAMMHPOBAHUSA/CTHPAHUS

B c10XHBIX cUCTeMaxX 4acTO BO3HHMKAIOT BBICOKOTIPUOPUTCTHLIC CUCTCMHBIC 3aIIPOCHI,
KOTOPEIC Tpe6y10T HEMCAJIICHHOI'O CUMTBIBAHUA JaHHBIX nus3 (I)JISHI'HaMﬂTI/I nIn
nporpaMMHMpPOBAaHHUEC OAHHBIX BO (1)J'I3HI-H3M$ITI). B Takux cIy4dadaxX CHCTEMa MOXET HC
AO0XKUIAATBCI MUKPOCCKYHJ WIW MHIUIACCKYH/I, HGO6XOI[I/IMBIX AJI1 3aBCPHICHHA I[UKIIA
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nporpaMMHpOBaHus Wik ctupanusi ¢uom-mamata. Komanga PESuspend moszBosser
NPHUOCTAHOBUTH BBITIOJTHEHHE OMEpAIH MPOTrPAMMHUPOBAHUS WM CTHpaHHs OJ0Ka/CeKTopa,
YTOOBI MOYKHO OBLJIO BBITMIOJIHUTH APYTHE ONEpaIluu ¢ MUKpocxeMoil. Hanpumep, mprocTaHOBUB
OIepalIO0 CTUPAHUS B ONPENIEIEHHOM CEKTOpE MM OJIOKE, CUCTEMA MOKET BBIIIOJHUTH TaKHUe
oTepanuy, Kak MporpaMMHUpOBaHUE WIM YTEHHE B Apyrom Onoke. B tabmuie 6 mpuBeneHbI
omepanuy, KOTOpbIE pa3peuieHbl M HE  pa3pelieHbl BO BpeMs  IPUOCTAHOBKU
IIPOrPaMMHUPOBAHHUSI WIM CTUPAHHUS.

Tab6numa 6 — IlepedeHp pa3pemieHHBIX KOMaHI BO BpeMs IPHUOCTAHOBKHU
MPOrpaMMHUPOBAHUS WIIN CTUPAHUS
O6o3HaueHue [TpuoctanoBka ITpuocTanoBka
Kommentapun
KOMaHIbI MpOorpaMMHUpPOBaHUS CTUpaHUs
Read + + [Tocne mprOCTaHOBKU MPOTrPAMMHUPOBAHHSI
FRead + + JIOCTYIIHBI BCe CEKTOPAa, KpOMeE
DORead + + 3aJIeMCTBOBAHHOIO IIPU IPOTPAMMHUPOBAHHH.
QORead [Tocne MpHOCTaHOBKU CTUPAHUS JTOCTYITHBI
+ + Bce 0JIOKH, KpOME 3aJICiiCTBOBAHHOTO MIPH
CTUpaHUU
Program - + [Tocne nproCTaHOBKY CTUPAHUSI TOCTYITHBI
DIProgram - + Bce 0JIOKH, KpOME 33/ICCTBOBAaHHOTO TIPH
QIProgram - + CTUpaHUU
SErase - -
BErase - -
CErase - -
PESuspend - -
PEResume + +
WriteEn + +
WriteDis + +
ProtectRead + +
Protect - -
Unprotect - -
SR1Read + +
SR2Read + +
SR1Write - -
ECCSRRead + +
IDRead + +
SFDPRead - -
ABRRead + +
ABRWrite - -
InSleep - -
OutSleep - -
Reset + +
[Ipumedanue — B Tabnuile ucmoib30BaHbl 0003HAUEHUS:
+ — KOMaHJa pa3pelieHa,
- — KOMaH/1a 3amnperieHa
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[TockoapKy HEOOXOAWMOCTh MPHUOCTAHOBHUTH OIEPALUI0 MPOTPAMMHUPOBAHUS WU
CTUpPaHHs BO3HUKAET HEMEIJIEHHO, HET HeoOXxoaumocTu ycraHaBiauBaTe 6ut WEL peructpa
craryca 1 B coctosHue «l» mepen momaveid komanmel PESuspend. [[ns mnpuocTtaHOBKH
OIIepaIuy IMPOTPaMMHUPOBAHUS WM CTHPaHUs HeoOXxoauMo repenats ko BOh. JlroOsie nanHbIe
nocje mepegayd Kojaa KOMaHiel OyayT urHopupoBathes. NCS HOMKEH MEepeKIIOYHUTHCS B
COCTOSIHHE JIOTHUUYeCKoi «1» Ha rpanune Oaiita (kpatHo 8 Taktam SCK), B mpoTUBHOM ciydae
ornepanuss INPUOCTAHOBKM NPOrpaMMHUpOBaHUs/cTUpaHusl He Oyner BbinosHeHa. Ilocie
nepeBoja JuHUM NCS B soruueckyro «1», BeIMoOdHseMass B JaHHBIH MOMEHT oOIepaius
IPOrpaMMHUPOBAHHUS WIIM CTUPAHUs OyIeT MPHOCTaHOBICHA 332 BpeMs tw(susp PR) / tw(susp_ER).
bur PS unm 6ur ES B peructpe cratyca 2 ycTaHaBIMBAETCS B COCTOSHHUE JIOTHYECKONU «1»,
yKa3blBasg Ha TO, YTO OMNEpalMs MPOTPAMMHUPOBAHUS WM CTUpaHHsS OblLIa MPUOCTAHOBIICHA.
Kpowme Toro, 6utr BUSY B peructpe craryca 1 ykaxer, 4TO yCTPOHCTBO TOTOBO K MOTy4EHUIO
KOMaH/Ibl JJIsl 3aIyCKa JIPYTOW ONEpaIUu.

IIpu mombiTke yTeHHMs ¢ momolnbio koMaHn Read, FRead, DORead, QORead wu3
cTpaHuIbl 512 6aiiT, s KOTOPOM MPUOCTAHOBIIEHA OMEpalus MPOrPaMMHUPOBAHMS, a TAKKe
st O6inoka 2M Gaifta, UIsi KOTOPOTO MPUOCTAHOBJIEHA OMEpalusl CTHpPaHUs, Ha BBIXOAAX
MUKPOCXEMBI MOSBSITCS HEOIIPEACIEHHBIEC TaHHBIE.

Omnepamuu  mporpammupoBanus manHHbeix  (Program, DIProgram, QIProgram)
3anpemnieHsl g Oioka oObemMoM 2 MOaifT, uisi KOTOPOro TMPUOCTAHOBIIEHA OIepaIus
CTUpPaHHUS, J1ake €CIM ITO OIepalus CTUPAHMs cCeKTopa B 3ToM Osioke. Eciam momblTaThes
BBINIOJTHUTH IPOrPAMMHPOBAHUE B 3TOT OJIOK, TO KOMaHAa He OyAeT BBINOJIHEHA, MUKPOCXEMa
BEpHETCS B HEAKTHBHOE COCTOSIHHE TTOcie TiepeBoaa JJMHUU NCS B orudeckyro «1», 6ut APS
peructpa craryca 2 yCTaHOBUTCS B jJorndeckyro «1», a outr WEL B peructpe craryca 1 Oyzaer
cOpomien B cocTosHME Jorudeckoro «0». Omepanuu CTHpaHUs 3ampenieHbl IS BceX
CEKTOPOB/0JI0KOB, eciy ObljIa MPUOCTAHOBJICHA ONEPaAIUs TIPOTPAMMHUPOBAHMS HJIM CTHPAHUSI.
[Tpu mombITKe cTUpaHUs KOMaHAa He OyAeT BOCIPHUHITAa MUKPOCXEMOH, a 3HaueHue oura WEL
B perucTpe craryca 1 He OyJeT COpOIIEHO B COCTOSTHHE JIOTHUIeCKOTo «0».

Ecmu mepemana xomanma cOpoca (Reset) B To Bpemsi, korga B ceKTope/0JIoKe
NPUOCTAHOBJICHO CTUpaHHWeE, OIlepanusi MPEpBETCs, U COAEPKUMOE 3TOro cekTopa/biioka
OCTaHeTCs B HeompeseleHHOM coctossHuu. OnHako, ecinu koManaa Reset mepemana, korna
NPUOCTAHOBIIEHO MPOTPAaMMHUPOBAHME, OINepalus NPEepBETCi, HO B HEONPEACTIEHHOM
COCTOSIHUM OCTaHETCS TOJIbKO COJEPKUMOE CTpPaHUIbl, B KOTOPYI TNPOU3BOAMIOCH
nporpammupoBanue. OcCTallbHble CTpPAaHUIBI B cekTope o0bemoMm 8 KOalT coxpaHsT cBoe
npebIayIIee COACPKUMOE.

Ecnmu Oyxer mepemana KoOMaHJa, 3ampelieHHas BO BpeMs IPUOCTAHOBKHU
NpOrpaMMHUPOBAHUSl WJIM CTHpPaHWs, Hampumep, KomaHma Protect, To MHKpocxema ee
NPOUTHOPUPYET, U omepanus He Oyzaer BbinoiHeHa. CocrtostHue 6uta WEL B peructpe
craryca 1, a Taxxe 6utsl BP peructpa 3amuThl ceKTOpoB HE OyyT 3aTPOHYTHI.

Bpemennas aumarpamMma omeparni MPHUOCTAHOBKH IMPOTPaMMHPOBAHUS/CTUPAHUS
npuBeeHa Ha pUCyHKe 15.
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Pucynok 15 — Onepanust nprocTaHOBKY IPOrpaMMHUPOBaHUS/CTUPAHUS
6.16 Omnepanusi BO300HOBJIEHUSI IPOrPAMMMPOBAHUS/CTUPAHUSA

Komanga PEResume mo3BossieT BO30OHOBUTH MPUOCTAHOBICHHYIO paHee OMepaluio
MpPOrpaMMHUPOBAHUS HIIM CTUPAHUS C TOTO MECTa, Ha KOTOPOM OHa Oblja pruocTtanoBieHa. Kak
U B ciydae ¢ komanaoit PESuspend, ver Heooxonumoctu nmoaaeath komanay WriteEn nepen
noxaueit komaHasl PEResume.

JlJis BO30OOHOBJIGHHSI TPOTPAMMUPOBAHUS WU CTHUPAHUS HEOOXOIMMO IepenaTh B
MHKpocXeMy Kkoj komauael DOh. JlroOble maHHBIC TMOCHe TMepenayd Kojaa OyayT
urHopupoBatbes. NCS HoMKeH MepeKITIOYUTLC Ha TpaHulle Oaiita (kpaTtHo 8 Taktam SCK), B
IIPOTHUBHOM CJTy4ae orepals cTupaHus He Oynet BoimosiHeHa. [locie mepeBoaa mmann NCS B
JIOTHYECKYI0 «1» MPUOCTAaHOBJICHHAS] B JIAHHBI MOMEHT OIEpaIisl MPOrpaMMHUPOBAHUS HITH
cTupanus Oynet Bo30OHOBIIEHa 3a BpeMs tw(resume). buT PS unm 6ut ES B peructpe craryca 2
Oynmer cOpomer B cocrostare «0», 9TOOBI yKazaTh, 4TO OMEpaIys MPOrpaMMHUPOBAHUS HIU
ctupaHus 6oibie He IprocTaHoBiieHa. Kpome toro, out BUSY B peructpe cratyca 1 Oyaer
YKa3bIBaTh Ha TO, YTO YCTPONCTBO 3aHATO BHIMIOJHEHUEM OIEpaIlii MPOrpaMMUPOBAHUS HIIU
CTUpPAHHUS.

[Toka ycTpoiCTBO 3aHSATO BO30OHOBJICHHEM OIEpAMH MPOTPAMMHUPOBAHMS WU
CTUpaHus, J00ble MONBITKH nojaTh komanay PESuspend 6ynyt urnopupoatbces. [losTomy,
ecii BO3OOHOBJICHHAS OTMepalus MNPOTPAaMMHUPOBAHMS WM CTHPAHUS JIOJDKHA OBITh
BIIOCJICJICTBUM CHOBA MPHOCTAHOBJICHA, CHCTEMa JOJDKHA JTHOO BBIKAATH BCE BPEMs tRESUME
nepen mnomade komannbel PESuspend, nu6Go mpoBeputh cocrosinue Outa BUSY wunm
cooTBercTBytonmx OutoB PS wmwmm ES B perucrtpe cratyca 2, 4TOOBI OINpEAEIUTS,
BO300HOBUJIACK JIM pPaHEe MPUOCTAHOBIIEHHAS OTIepallvs MPOrPAMMHUPOBAHUS WU CTHPAHUSI.

Bpemennass auarpamma orepanuud BO300HOBJICHHS TMPOTPAMMHUPOBAHUS/CTUPAHUS
npuUBe/ICHa Ha pUCcyHKe 16.

ncs _\ /_
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Pucynok 16 — Onepatiusi BO300HOBJIEHHS POTPaMMHUPOBAHMSI/CTUPAHUS
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6.17 Omnepaunusi pa3penieHusi 3aMCcU

Komanma WriteEn umcmonb3yercst mist yCTaHOBKKM OuTa paspernenus 3amucu WEL
peructpa craryca 1 B cocrosHue «1». butr WEL nomxeH ObITh ycTaHOBIEH mepen
BeITIONTHEHHEM komania Program, DIProgram, QIProgram, SErase, BErase, CErase, Protect,
Unprotect, SR1Write. DTo mo3BOJISICT BBIMOJIHATH 3TH KOMaHIBI B JIBa 3Tala, yYMEHbIIAs
BO3MOKHOCTb CIy4alHOT'O WJIM OLIMOOYHOIO BBIMOJMHEHUs 3THUX komauia. Eciu outr WEL B
peructpe craryca 1 He ycTaHOBIJIEH Mepe nojadeld OMHON U3 ATHUX KOMaH, KOMaH/a He OyaeT
BEITIOJTHEHA.

Jlnst BeimosiHeHust komanabl WriteEn HeoOxoaumo mepenath B Mukpocxemy koxa 06h.
JliobGble gaHHBIE TIOCTE TMepenadyd Koja KoMaHAbl OyAayT urHopupoBatbes. NCS pomkeH
MEPEKITIOUNThCS Ha TpaHuile Oaita (kpatHo 8 Taktam SCK), B mpoTUBHOM ciiydae omepanus
yctanoBku outa WEL He Oyzaet BeimosiHeHa. [locne nepeBoaa muauu NCS B torudeckyro «1»
our WEL peructpa craryca 1 ycranaBmuBaeTcs B «l1». Kom omepanum I0ODKeH OBITH
MOJTHOCTBIO 3arpyKeH B MOJYJIb IMAMSITH Iepes] n3MeHeHneM currana NCS, nHave ormeparus
Oynet npepana u out WEL He n3menures.

6.18 Omnepanus 3anpera 3anucu

Komanma WriteDis wucnonb3yercst ainst cOpoca Outa paspemeHus 3armmcu WEL
peructpa cratyca 1 B cocrosiaue «0». [Tocie atoro komaner Program, DIProgram, QIProgram,
SErase, BErase, CErase, Protect, Unprotect, SR1Write He MoryT OBITH BBINIOJIHEHBI. Jpyrue
ycnoBusi cOpoca 6mra WEL mpuBenensl B moxapaszzaene 6.22 «Omeparusi 9TeHUS] PETUCTpa
cratyca 1 u 2».

[Tpu Bbmaue komanael WriteDis munus nCS nomkHa ObITH B JorudyeckoM «0», KO
koman il 04h momken 3arpykaThCsi B MOAYIIb AMSITH. 3arpys3ka ajpecHbIX 0aiTOB B MOIYJIb
namsiTé He TpeOyeTcs, Bce TaHHbIE MepeAaHHbIe Mocle Koja onepaiun uranopupyrorcs. [locne
nepexona uauu NCS B coctosiHue nornueckoit «1» o6utr WEL peructpa craryca cOpacbiBaercs
B «0». Kom omepamuu J0DKEH OBITH TOJHOCTBIO 3arpy’kKeH B MOAYJIb TaMATH TEpes
u3MeHeHueM curHana NCS, nnave oneparnus Oyzaer npepana u 6ut WEL He n3menuTcs.

BpeMennbie auarpamMmbl OIepalriiii pa3peiieHrs W 3alpeTa 3allicy MPUBEICHBI Ha
pucynkax 17 u 18.
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Pucynok 17 — Onepanus paspemenus 3anucu  Pucynok 18 — Onepanus 3anpera 3anucu
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6.19 Omnepanusi yCTAHOBKH 3a1UThI CEKTOPOB

MukpocxemMa uMeeT 6-OUTHBIM SHEPrOHE3aBUCUMBIA PETHCTp 3alUThl CEKTOPOB,
KOTOPBIA MO3BOJIICT YCTAHOBHUTH 3AIIUTY OT OIEpaIii MPOrpaMMHUPOBAHUS U CTUPAHUS IS
BBIOpDAHHOTO JIMala3oHa aJpecoB CEKTOpoB  ¢udmi-HakomuTens. Pasmep auamaszona
ompenensierca 3HauenneM o6utoB BP (cm. tabmumy 3). [Ipu moctaBke MUKPOCXEMBI BCe OMTHI
pETucTpa 3aIUTHI IO YMOTYAHUIO HAXOAATCS B COCTOSTHUH JIOTHYecKOro «0», 9To 03HaYaeT Bce
CEKTOpa He 3aIUIICHBl U MOTYT OBITh 3alPOrPaMMHUPOBAHBI UIIH CTEPTHI.

[epen momaveii komanasl Protect Heooxomumo komanmoit WriteEn ycranoButs Out
paspemenus 3amucu WEL B coctosiaue «1». [[ns BeimoHeHUs: KoMaHasl Protect Heo6xoaumo
nepenaTh B MEKpocxeMy ko komanabl (1 6ait: E1h) u qanHble ¢ HOBbIM 3HaueHHEeM OuTOB BP
(1 6aiiT). Crapiuue 2 6MTa TaHHBIX HE YUYUTBHIBAIOTCS IIPU 3arpy3Ke JAHHBIX, TOCKOJIbKY PETUCTP
3amuThl 6-OuTHBIM. B Tabmuiie 3 yka3aHbl BO3MOXHBIC 3HadueHUss OutoB BP. JlroOwie
JOTIOTHUTENbHBIE TAaHHBIE, TIEpeIlaBaeMbI€ B YCTPOHUCTBO MAMSITH, TIOCIIE 3TOT'0 UTHOPUPYIOTCS.

[Tociie mepeBonma nuaUM NCS B cocTOsHWE JOTHYECKOW «l» MUKpocxemMa HAYHET
NporpaMMHUpOBAaHUE HOBOTO 3HaueHuss OuToB BP B syeiiku maMsaTu SHEProHe3aBUCUMOIO
pETUCTpa 3aIIUTHl CEKTOPOB.

[Teperox smanm NCS B «1» q0MKEH MPOUCXOAUTH HAa rpaHuIle OaiiTa (KpaTHO 8 TaKTam
SCK), B mMpOTHBHOM clly4ae MOIYJIh MaMSATH MPepBET omepamnuio, © outel BP He Oymyt
3aMpoTrpaMMHUPOBAHBI B TUYCHKH TTaMSTH.

[Ipu MOBTOPHOI MOMBITKE YCTAHOBUTH 3aAIIUTY 0€3 MPEIBAPUTEIHHOTO CHSTHS STOU
3aIlUTHI OTepalys He OyAeT BHIMOJIHEHA, MOIYJb aMSTH BEpPHETCS B HEAKTUBHOE COCTOSTHUE
nocye nepeBona Juann NCS B ormueckyro «1», a 6ut APS peructpa cratyca 2 yCTaHOBUTCS
B Jjorudeckyro «1». 3nadenne 6uta WEL B peructpe cratyca 1 6ynet cOpoiieHo B COCTOsSIHUE
noruueckoro «0» mepen HayaJoM oOIepalud yYCTAaHOBKM 3alllMTHI, eclii Komanaa Protect
NPUHATA YCIENIHO, TaXKe el Oblia MPOU3BeIeHa MOBTOPHAS MOMBITKA YCTAHOBKU 3aIUTHI.
Jlnst uamenenus cocrosiHusi 0utoB BP u3 «1» B «0» B SHEproHE3aBUCUMOM PETUCTPE 3alTUThI
JTAHHBIX, CHaJyajla HeoOXOJMMO MPOU3BECTH CHITHE 3aIIUTHI KomaHmaoi Unprotect u tompko
MOCJIE ATOTO MEePEXOANTh K YCTAHOBKE 3aIUTHI MPU TOMOIIN KoMaH Ibl Protect.

BpeMmst oxxuiaHusi OKOHYaHUS OTEpaIiiil YCTAaHOBKH 3aIUTHl CEKTOPOB HE MeHee tpRT.
Bo BpeMsi yCTaHOBKHM 3alIUTHl CEKTOPOB PEKOMEHIYETCSl TIOJB30BAThCS OMEpAIMe UTCHHS
peructpa craryca |, KOTOpBI IOKa3blBa€T CTATyC BBIMOJHEHHS BHYTPEHHEH ormepanuu
IPOTPaAaMMHPOBAHHS. ITO MO3BOJIUT COKPATUTH BPEMSI OXKHIaHUS BBITIOJIHEHUS OTIEPAIINH.

MukpocxeMa BBITTOJHSCT aJITOPUTM JCTCKTUPOBAHHS OIIMOKHY IPU YCTAHOBKE 3aIIIUTHI:
€CJId TIOCJI€ BBIMOJIHEHHUS ONepallid MPOTPAMMHUPOBAHUS, SYEUKH HHEPTrOHE3aBUCHMOTO
perucTpa 3amuThl CEKTOPOB HE coleprKaT oxkuaaemoe 3HaueHue, To o6ut P ERR perucrtpa
cTaTyca 2 ycTaHaBIMBAaeTCs B «1».

JUIs 3alIMTBI OT CIy4alHOTO WJIM ONIMOOYHOTO CHSTHS, WM YCTAaHOBKH 3alllUTHI
CEKTOPOB UMEETCSI BO3MOKHOCTH OJIOKUPOBKH PETHCTPa OT U3MEHEHHUS ¢ moMoInbio 6uta SPRL
peructpa craryca 1. Ecnu peructp 3amuTsl CeKTOPOB 3a0JIOKUPOBaH, JIt00ast MOMBITKA IMOAA9U
KomaH bl Protect 6ynet uraopupoatbes, Mukpocxema copocut out WEL perucrpa craryca 1
B jjoruueckuii «0» u BepHETCs B COCTOSTHUE OKUJaHUS KO/Ia KOMaH/IbI.
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Bpemennas nmarpamma omepanyi yCTAaHOBKHM 3allUTHl CEKTOPOB IpPHBEAEHA Ha
pucynke 19.
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Pucynok 19 — Onepatust yCTaHOBKH 3aIIUTHI CEKTOPOB
6.20 Omepauusi CHATHS 3AIUUTHI CEKTOPOB

[Tomaua xomanner Unprotect cOpaceiBaeT B cocTosiHUE BceX «0» PErucTp 3alluThI
CEKTOPOB.

[Tepen momaueit komanapr Unprotect neodxoaumo komangoit WriteEn yctaHoBUTH OUT
paspemienus 3anucu WEL B cocrosHue «l». [lns BeimonHeHus komanael Unprotect
HEOOXOJAMMO TEepeaTh B MUKPOCXeMY TOJIbKO Koja komauibl (1 Oaiit: E2h). B otmuume ot
KoMaHJIbl Protect He Hy)XHO mepemaBaTh OalT MaHHBIX C cOocTOssHHUEM OuTOB BP, mockonbky
komanzga Unprotect moxet nepeBectu 6uthl BP Tonbko B cocTostHue Bee «0» 03Havaromiee, 4ro
BCE CEKTOpa MaMsTH HE 3alllUIICHBI OT 3anucu U ctupanus. [loaTomy J1ro0bIe TOMOTHUTEIbHbBIE
NMaHHbIe, TIepeJaBacMble B YCTPOMCTBO MaMsATH, TOCIE Tepedadyd KoJa KOMaHbI
UTHOPHUPYIOTCS.

[Tocne mepeBonma nuauM NCS B cocTosiHue Jorudeckoil «l» MuKpocxema HaYHET
ctupanue OutoB BP B sueilkax mamsaTu (mepeBoa B cocTosiHue «0») 3HEProHe3aBUCUMOTO
perucTpa 3aluuThl CEKTOPOB.

[TepeBon muanu NCS B «1» q0MKeH MPOUCXOAUTDH HA rpaHuIle OaiiTa (KpaTHO 8 TakTam
SCK), B mpoTUBHOM cllyyae MOAYJIb MaMsTH MNPEepBET onepauuto, u 6utel BP He Oyayr
U3MEHEHBI B «0».

Bpewms oxxuganns OKOHYaHUS ONepaIiiyl CHATHS 3alUThI CEKTOPOB He MeHee tunprT. BO
BpEMS CHSTHSI 3alllUThl CEKTOPOB PEKOMEHIYETCS MOJIb30BaThCS OIepalieil YTeHusl perucrpa
ctaryca 1, KOTOpBIH MOKa3bIBAET CTATyC BBIMOJIHEHUS BHYTPEHHEH onepanuy CTUpaHHus. JTO
MO3BOJIUT COKPATUTh BPEMSI 0KM/IaHUS BBITIOJIHEHUS ONIEPALINH.

MukpocxeMa BBITIONHSIET aTOPUTM JIETEKTUPOBAHMS OIMIMOKH TPU CHATUU 3aIlUTHI:
€CJIM TIOCJIE BBINIOJIHEHHs ONEpAly CTHPAHUS, SYEWKH SHEPrOHE3aBHCHMOIO PETUCTPA HE
paBHbI «0», To 6uT E_ERR peructpa cratyca 2 ycranaBnuBaercs B «1».

JUIs 3aiiThl OT CIIy9alHOTO WJIM OMIMOOYHOTO CHSATHUS, WJIM YCTAHOBKH 3aIIUTHI
CEKTOPOB MMEETCSI BO3MOXXHOCTh OJIOKHUPOBKH PErrcTpa OT U3MEHEHHU ¢ ToMoInkio outa SPRL
peructpa ctaryca 1. Ecau peructp 3amuTtbl CeKTOPOB 3a0JI0KUPOBaH, Jr00ast MOMbBITKA MOauu
komanasl Unprotect Oyner wurHopupoBaThesi, MuKpocxema cOpocut Out WEL peructpa
craryca 1 B moruueckuii «0» 1 BepHETCSA B COCTOSIHHE OKUIAHHUS KOJa KOMaHIbI.

Bpemennass pauarpamma omepanuu CHSTHS 3allUThl CEKTOPOB TMpHUBEJIEHA Ha
pucynke 20.
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Pucynoxk 20 — Oneparusi CHITHS 3aIUTH CEKTOPOB
6.21 Onepanusi YTeHUs1 PerucTPa 3alUTHI CEKTOPOB

Peructp 3ammThl CEKTOPOB MOXKET OBITh MPOYMUTAH JJISi OINPEACICHUS TEKYIIEro
COCTOSIHHSI 3aIllUTHl CEKTOPOB (DJIDII-HAKOMUTEIS OT OIepaluii MporpaMMHUPOBAHUS H
CTUpPAHHUS.

JInst 9TeHus perucrpa 3aiuThl CeKTOpoB, JUHUSA NCS momkHA OBITH B COCTOSHUU
agorudeckoro «0» u koa komaunabl (1 6aiit: EOh) 3arpyxen B Mukpocxemy. Ilocie 3arpy3ku
KOJa KOMaH/IbI MUKpOCXEMa HauWHAET BhIJIady JaHHBIX Ha TuHUI0 SDO ¢ 6utamu BP peructpa
s3amuThl. Crapmme 2 OuTa JaHHBIX B OailiTe He3HAYalllue, IMOCKOJbKY PErucTp 3alluTh
6-OuTHBIN. B Tabmuiie 3 yka3aHbl BO3MOXHBIC 3HaUeHUsT OMTOB BP.

[TepeBon muaMKE NCS B COCTOSHUE JIOTHYECKONW «1» TIpephIBacT ONepariuio YTCHHS U
nepeBoauT auHU0 SDO B BeIcOKOMMITEaHCHOE cocTosiHKe. JImaus NCS MoXeT meperTH B
HEaKTUBHOE COCTOSTHUE B JIFOOOH MOMEHT BPEMEHH, YTCHHE TTOJIHOTO OaiiTa He TpeOyeTcs..

B nomonHeHue K onepamnyy YTCHUS PErUCTpa 3allUThl CEKTOPOB B perucTpe craryca 1
outel SWP MO3BOJIIOT ONPEACIUTh, YTO BCE CEKTOPHI, YaCTh WJIM HU OJHH U3 CEKTOPOB HE
3aIUIIEHB] OT U3MEHEHHS.

Bpemennass amarpaMMa omepamid UYTEHHS CTAaTyca pPErucTpa 3alluThl CEKTOpPOB
npHUBeJCHA Ha pUCyHKe 21.

ncs _\ /7

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

see L Juyuudududuyuyyte

Koa onepaumu
ﬂﬂﬁﬂﬂﬂﬂﬂ«MXOXOXOXOXOXOXOEX01010101010XOXWX010101010101010101010101010

msB [aHHble perucTpa 3awmTbl

so0 Suconnepanesos ot Y Yool Xor e e Y )
MSB

MSB

SDI

Pucynok 21 — Onepatist 4TeHus: perucTpa 3aluThl CEKTOPOB
6.22 Omnepanusi YTeHus1 perucrpa craryca 1 u 2

6.22.1 OnucaHue perucTpa craryca

PCFI/ICTpI)I cTaryca 1 u 2 npe€aHasHadyCHbl JIA  OMNPCACICHUA COCTOSHHUA
3aHSITOCTH/TOTOBHOCTHU MHUKPOCXEMBI, CTATyCa 3allIMIICHHOCTU CCKTOPOB W MHOIHMX IOPYTIHUX
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byHKIUH. Peructpbl MOryT OBITH IPOUYUTAHBI B JIFOOOE BpeMs, Jake BO BPEMs BBITIOJTHEHUS
BHYTPEHHUX OIEpaIuii IporpaMMUPOBAHUS ¥ CTUPAHUSI.

Jliis uTeHust peructpa craryca 1 HeoOX0AUMO yCTaHOBUTH JUHHUIO NCS B cocTOsIHUE
joruueckoro «0» W mepenath B MHKpocxeMy koj komauabl (1 Gaitr: O5h), a mias ureHus
peructpa cratyca 2 — koa komauawl (1 Oaiir: 07h). Ilocie monydeHuss KoJa KOMaHIIbI
MHUKpPOCXEMa BBICTABIISIET JaHHBIE COOTBETCTBYIOIIETO perucrpa craryca Ha juHuio SDO.
[Tocne BBITpY3KHM OaifTa BbIaua JaHHBIX TOBTOPSETCS A0 TeX Mop, moka auHus NCS ocraéres B
COCTOSIHUU JIoTH4YecKoro «0» ¥ MpUCYTCTBYIOT UMITYJIbChI Ha BbiBoje SCK. JlanHbie peructpa
cTaTyca MOCTOSTHHO OOHOBJISIIOTCSL B MPOIIECCE BHITIOJHEHUSI BHYTPEHHUX OMNEpalUid, TOITOMY
MOBTOPHOE YTEHHE MPUBEIET K BbIaUe HOBBIX JTAHHBIX.

Bpemennast quarpamma orneparyu YTeHUs perucTpa craTyca MpuBeieHa Ha pUCYHKe 22.

MSB [axHble pervcTpa craTtyca [aHHble pervycTpa craTtyca

BbicokovMnegaHCHOe CoCTosiHMe
SDO . 2.0.60.0.6060660600060680C0C
B MSB MSB

MSI

Pucynok 22 — Oniepariust 4TeHUs peTUcTpa craryca

[lepeBox munuu NCS B cOoCTOsSHUE JIOTUYECKON «1» TMpepbIBaeT OoNepanuio 4TEHUs
peructpa craryca u nepeBoaut auau0 SDO B BbICOKOMMMETaHCHOE cocTosiHUE. M3MeHeHne
coctostaus TMHUU NCS MOXKET MPOUCXOANTD B JTFO00E BPEeMs, YTCHHsI TIOJTHOTO OaiTa JaHHBIX
He TpeOyercs.

Hasnauenue o6ut peructpos craryca 1 u 2 npuBeaeHo B Tabnuuax 7/ u 8.

Ta6nuna 7 —Ha3nauenue 6uT perucrpa craryca 1

Howme
P HasBanue Outa Hocryn Onucanue
ouTta
Peructp 3amuTh CEKTOPOB He 3a010KHpOoBaH (110
but 610KHpOBKH 0 Moanng; P P (
7 |SPRL |peructpa 3amutsl | R/W Y
Peructp 3amuTsl CEKTOPOB 3a0JIOKUPOBAH IS
CeKTopa 1 .
W3MEHEHUH
Komanaer Quad SPI HeocTymHb! (10 yMOTYaHHUEO
5 0 |mpu mocTaBke).
AT
®yuxnunonan sxoxos NWP 1 NHOLD axrtusen
6 QE |koH(urypanun R/W AL a
Quad SPI Komanaer Quad SPI goctymHsi.
1 |®ynknuonan Bxogos NWP u nHOLD 3amenen Ha
102 u 103
54 - |3apesepBupoBaHO R 0 |3apesepBupoBaHO
00 Bce cexropa He 3amuiieHs! (o YMOTYaHUIO IPU
Butel coctostuus TTOCTaBKE)
3:2 | SWP [3ammmiéanocTr R Hexotopsie cexTopa 3amuimieHsl. YTeHne perucrpa
CEKTOPOB 01 |3amMTHI CEKTOPOB IMO3BOJIMT ONPE/ICITUTh, KaKHe
KOHKPETHO CEKTOpa 3alUIICHbI

© AO «IIKK Munanop» TCKA.431214.031CI1 33



Ilpoexm cneyughuxayus MDR23065

Home
P Ha3Banue 6uta Hoctyn Ornucanue
outa
10 |3ape3epBupoBaHbI 1J1s1 OYIYIIETO UCIIOJIB30BAHUS
11 |Bce cexropa 3anuiieHsbl
Mukpocxema He JOCTYITHA [Tl 3aIUCH (IO
but paspemenus 0
1 WEL R YMOJIYaHUIO)
3anucH
1 |MukpocxemMa AOCTYIHA JJis 3alUCU
but cocrosHus 0 |Mukpocxema rorora
0 [BUSY|roroBHOCTH R . .
1 |MukpocxemMa 3aHATa BHYTPEHHEH oreparuei
MHUKPOCXEMBI
Ilpumeuanus

1 Tompko Outel 7 m 6 peructpa craryca 1 wMoryr OBITh MOIU(DHUIIMPOBAHBI
komanaoit SR1Write.
2 O06o3HaueHUE TOCTyMA:
R/W — urenue u 3anmce;
R — Tonbko yTeHue

Tab6numa 8 — Ha3znauenue Out perucrpa craryca 2

Homep Ha3zBanue 6ura Hoctyn Onwucanue
outa

7 - |3ape3epBUpPOBAHO R 0 |3apesepBupoBaHO
5 E ERR but ommbku mpu R 0 |Omubok nmpu cTupaHuu He OOHAPYKEHO

- CTUPaHUHU 1 |OGHapy>xeHa ommMOKa MPH CTUPAHUH

OmumboK mpu MPOrpaMMUPOBAHUH HE
5 P_ERR byt oumOku npw R 0 o0HapyX eHO
IPOTpaMMHUPOBAHUH
1 |O6napyeHa ommoOKa npu IporpaMMUPOBaHUN

Ha Bxone NWP aktuBHBIIH «0».

0 |Peructp BPR 3a0n0kupoBaH i CHATHS
but cocrosaus
4 WPP R 3alIUThI

BeIBOoga NWP
Ha Bxone NWP neaktuHas «1».

Peructp BPR pa36nokupoBan

but noneitku He o6Hapy»xeHa NonbITKa CTUPaHUs/3aluCcH B

CTUpaHUS/3aUCH B 3a0JIOKUPOBAHHBIN WA 3aHSTHIN CEKTOP

3 APS R
3aIIHAIIEHHOM 1 OO6Hapy>keHa MOIbITKA CTUPAHUS/3allUCH B
CeKTOope 3a0JIOKMPOBAHHBIN MITH 3aHATHIA CEKTOP

2 - |3ape3epBUpPOBaHO R 0 |3ape3epBHpOBaHO

1 ES but npruocraHoBKH R 0 |Her GJI0KOB ¢ IPUOCTAHOBJICHHBIM CTUPAHUEM
CTUpaHUA 1 |B oxHOM 13 GJIOKOB IPHOCTAHOBIIEHO CTHPAHHE

0 Het cexTopoB ¢ IpuOCTaHOBICHHBIM

0 PS but npruocraHoBKH R MPOrpaMMHPOBAHUEM

IPOrpaMMHUPOBAHUS 1 B 0/1HOM U3 CEKTOPOB IPUOCTAHOBICHO
IpOrpaMMHUPOBAHUE

[Ipumeuanue — OO603HAUCHHE TOCTYTIA:
R — Tonpko ureHME
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6.22.2 butr SPRL

but SPRL npumensieTcs st KOHTPOIS MOAH(PHUKAIIMH OUTOB dHEPTOHE3aBUCHUMOTO
peructpa 3amuThl cekTopoB. Ecmu SPRL B cocTossHMM JOTHYECKOW «1», PEerncTp 3amluThI
HE MOKeT ObITh MOoAMGULIMPOBaH KoMaHAamu Protect u Unprotect (Mmukpocxema UrHOpUpyeT
»Tu kKoMaHibl). Eciu SPRL B cocTostHME torudeckoro «0», peructp 3anuThl CEKTOPOB MOKET
ob1Th MoguunpoBaH. [locne BrmrodeHus mutanus 6uT SPRL mo ymomgaHuio B cOCTOSTHUN
aoruueckoro «0». Komanna Reset e Biauser Ha cocrosgnue outa SPRL. Jlng m3MmeHenus
cocrostuus 6ura SPRL nmpumensiercs komanga SR1Write.

6.22.3 but QE

bur QE mpumensercs ans nsmenenns ¢ynkiuonana BeiogoB NWP u nHOLD. Korna
ATOT OMT YCTAHOBJIEH B «1», OH paclIMpseT IMHUHY JaHHBIX YCTPOWCTBA 10 4-OUTHOU — TO €CTh
nepeBoauT B pexxuM Quad SPI. BeiBonst N"WP 1 NHOLD TepstoT cBoii OCHOBHOM (yHKITMOHAIT
A CTAHOBATCA curHajsaMu BBoaa/BeiBoaa HaHHBIX 102 u 103 coorBercTtBeHHO. Bee KOMaHIbI
kpome QIProgram u QORead mo-npexxHemy GyHKIMOHUPYIOT O0e3 m3MeHeHuit. but QE nomken
ObITh ycTaHOBJCH B «1» mpu mcmnonbs3oBanun komann QIProgram m QORead. Eciu QE B
coctosianm «0», komanael QIProgram u QORead HenmocTymHBI (MHKpPOCXEMa HTHOPHUPYET 3TH
komaHzpl). butr QE XxpanHuTcs B SHEpProHe3aBUCUMOM KOH(MUTYpallMOHHOM pETUCTPE U
COXpaHSET CBOE COCTOSHHE TOCJE BBIKIIOYEHHUS NuUTaHus. [lo ymMomyaHWIO Tpu MOCTaBKe
outr QE nHaxomutcs B coctossHun «0». J[ns m3meHeHus cocrtossHus Outa QE mpumensiercs
koMmanga SR1Write. Komanga Reset ne usmenser cocrosaue outa QE.

6.22.4 butel SWP

butet SWP curHanu3upyroT 0 COCTOSHUH 3alMIIEHHOCTH CEKTOPOB MHUKPOCXEMBI.
Bo3MOXHBI Tpu KOMOMHAIIMK OWUTOB, MOKA3BIBAIOIINAE, YTO MUKPOCXEMa HE 3alllHIIeHa OT
MIPOrpaMMHUPOBAHUSI/CTUPAHUS, YACTUYHO WM TOJHOCThIO 3amuiieHa. Ecmu Outer SWP
YKa3bIBalOT, YTO MHUKpPOCXEMa HMMEET 3alllUIEHHBIE CEKTOpa, TO MJIs OMpEACNICHUsS AITHX
CEeKTOpoB TpeOyeTcsi uTeHue OutoB BP perucrpa 3ammThl ceKTopa ¢ MOMOUIBIO
xomaHp! ProtectRead.

6.22.5 but WEL

but WEL noxa3biBaeT TEKyIIHil CTaTyC BHYTPEHHETO COCTOSIHUS Pa3peIlCHUs 3alUCH.
Korza 5T0oT GUT B COCTOSHHMHU JIOTHYECKOr0 «0», MOAYIh MaMSTH HE JOCTYIEH I TaKuX
koMang, kak Program, DIProgram, QIProgram, SErase, BErase, CErase, Protect, Unprotect,
SR1Write. Iocne Bxiarouenus nutanus out WEL B coctostHum norndeckoro «0». bur WEL
MOJKET OBITH COpOIIIEH aBTOMATHUECKU B «0» MpH CICTYIOMNX YCIOBHUSX:

— ycrenrHoe 3aBepiieHne komanasl Write Disable;

— TI0CJIe KOPPEKTHOM moiaun KoMaHabl Reset;

— mocje  KOPpPEeKTHOM — Mojayd  KOMaHAbl — TIporpaMMmupoBanus  Oydepa
Program/DIProgram/QIProgram;
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— TIOCIIe KOPPEKTHOM moja4yn koMaH el ctupanust SErase/BErase/CErase;
— TocJIe KOPPEKTHOM moaaun koMan bl Protect/Unprotect;
— 1ocje KOPPeKTHOM moaaun koMauasl SR1IWTrite.

6.22.6 butr BUSY

bur BUSY mnpumensiercss uis ompeaeneHHs] CTaTyca BBIOJHEHUS BHYTPEHHEH
orepalnuu MporpaMMUPOBAHUS/CTUPAHUS, YCTAHOBKU/CHATHS 3aIIUTHl CEKTOPOB WJIM 3aIlliCU
peructpa craryca. CocrosHue norumdeckoro «0» oOumta BUSY curmanmsupyer, 4to Bce
BHYTPEHHHE OTIEpAIH 3aBEPUICHBI, MUKPOCXEMa HAXOIUTCS B COCTOSIHMM OKHUJAHHS KOJa
komaHbl. CocTosiHUe Jorudeckoit «1» 6ura BUSY curnanusupyeT 0 3aHATOCTH MUKPOCXEMbI
BHYTPEHHEN ONEepaLUeH.

6.22.7 butr E_ERR

bur E_ERR nokassiBaeT, 3aBepmmiach U MOCIEIHAS ONEpanusi CTUPAHUs, CHITHS
3aIIUTHI CEKTOPOB WIIM 3aIIMCH PETUCTpa CTaTyca yCrenrHo. Eciim xotst Obl 0JJuH OWT BO BpeMs
ATUX oneparuii He Obu1 cTépT, OuT E_ERR ycranaBmmBaetcs B coctosaue «1». Ecium oneparnius
Oblma mpepBaHa komaHmoi Reset our E_ERR Taxke ycranaBmuBaeTrcsi B cocTosHHE «1».
bur E_ERR He ycTaHaBiuBaeTCsl B €IUHUILY, €CITU OTepaIus pepBaHa MpHU MOMBITKE CTEPETh
3aIUIIEHHYI0 00nacTh, Wi, ecau Outr WEL He Obl1 ycTaHOBJIEH mepel BBITOJHEHHEM
onepanuu. bur E_ERR cOpacsiBaeTcs nepen HauaaoMm KaKI0il omepaiiy CTUpPaHUs, CHATHS
3aIlIUTHl CEKTOPOB U 3aIMCH PETUCTpaA CTaTyca.

6.22.8 butr P_ERR

but P_ERR noxka3siBaer, 3aBepiiniach Jid MOCAEIHSS Onepalus NporpaMMUupOBaHus,
YCTaHOBKH 3alllUThl CEKTOPOB WJIM 3aIllMCH PErucTpa craryca ycnemHo. Eciau xots Ob1 oauH OUT
BO BpeMs JITHX OIEpallii He COOTBETCTBYeT oxkumpaemomy, out P_ERR ycranaBnuBaercs B
cocrosinue «l». Ecnm omepamust Obuta mpepBana komanmoi Reset 6ut P_ERR Takxke
ycraHaBinuBaeTcs B coctosiHue «1». bur P_ERR He ycranaBnuBaercs B «1», ecnu onepanus
IpepBaHa MpH MOMBITKE 3aMMCaTh JaHHbIE B 3alUIICHHYI0 001acTh, uiu, ecnu outr WEL He
ObLT yCTaHOBJIECH Tiepe BhInmonHeHneM onepanuu. but P_ERR cOpaceiBaercs nepen Hauamom
KOKJION orepandd MporpaMMUPOBAHUSI, YCTAHOBKH 3alllUThl CEKTOPOB M 3aMHCH PErUCTpa
craTyca.

6.22.9 butr WPP

bur WPP noxasweiBaet, cocrosume BeiBoma NWP. Ecmm nWP B cocrostHuun
noruyeckoro «0», To 3TOoT OUT Oymer B coctosHuu «0» u HaobopoT. Ecnm akTuBeH
pexum Quad SPI u 6ur QE ycranoenen B «1», our WPP ycranaBnuBaercss B cocTosiHHE
JIOTHYECKOM «1».
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6.22.10 But APS

bur APS curHanusupyeT O TMONBITKE MPOrPaMMHUpPOBAHUS WM CTHPAaHUS B
3alMIIECHHYI0 00JIacTM TaMATH, a TakXKe€ O IOMBITKE H3MEHHUTh cOocTosiHue OutoB BP
HHEPrOHE3aBUCHUMOI0 PErucTpa 3allUThl CEKTOPOB, C YK€ YCTAaHOBJIEHHOW paHee 3aIlUTON
cexTopoB. but APS cOpacsiBaeTcs mepesl HayaJoM KaKIOW Oonepanuu MporpaMMHUpPOBaHUS,
CTHpaHUs WJIM YCTAaHOBKM 3alIUTHl CEKTOpoB. butr APS ycraHaBmuBaeTcs B COCTOSHUE
Joruueckoi «1» npu cieayronmx ycaoBHsIX:

— §ombITKa ctupaHus komanaoil BErase 0Onoka, B KOTOpOM eCTh 3alllMIICHHBIE
CEKTOpa;

— TOomNbITKa cTHpaHus KomaHnoi SErase cexTopa, KOTOpBIM MONajaer B JAMAIa30H
3aIUIIECHHBIX CEKTOPOB;

— nomnbiTka ctupanus komannoi CErase Bcero maccuBa mamsTH, B KOTOPOM €CTb
OJIOKH C 3alUILEHHBIMU CEKTOPAMU;

— TIOMBITKA TpOTpaMMHpoBaHHMs KomaHmamu Program, DIProgram, QIProgram
JTAHHBIX B CTPAHUILY, KOTOPas MOMAJaeT B JUANa30H 3alIUIEHHBIX CEKTOPOB;

— TIONBITKA YCTAaHOBKHM 3alUTBl CEKTOPOB KoMaHnou Protect B ciydae, xorma yxke
yCTaHOBJIEHA 3alllUTa Ha KakoW-mubo auama3oH cekTopoB (6utel BP perucrpa 3amuThi
CEKTOPOB HE Bce PaBHBI «O»).

6.22.11 butel ES u PS

bur ES nokaseiBaeT Hamnuue B JaHHBIM MOMEHT B MHKPOCXEME IMPHOCTAHOBICHHON
olepanuy CTUpaHusi, OuT PS — mpuocTaHOBIIEHHOM Onepaliy MporpaMMUpPOBaHUSI.

6.23 Omnepanus 3anucu perucTpa craryca 1

Orta oneparnus Heobxonauma aist Mmogudukanuu 6utoB SPRL u QE peructpa craryca 1.
[Tepen BeimosnHeHueM komanael SR1IWrite HeoOxommmo BeigaTh Komanay WriteEn mms
ycranoBku 6uta WEL peructpa craryca 1 B norudeckyro «1».

[Tpu BbmonHenun komanasl SRIWrite muuans NCS nmomkHa OBITH B COCTOSHUHU
jorudeckoro «0» u xoa koma el 01h 1o/mkeH ObITh 3arpy»eH B MUKPOCXEMY BMECTE C OJTHUM
Oaiitom maHHBIX. TonbKO OUTHI 7 U 6 OailTa NaHHBIX BOCHPHHHMAIOTCS MOMIYJIEM TMaMSTH,
OCTaJIbHBIE OUTHI MOTYT MNPUHHMAThH JII0OOe 3HaueHue. JIroOble TOMOJHUTENbHbIE OalThI
JIAHHBIX, MOCBUIAEMbIE IIOCJIE 3TOr0 MOAYJI MamsTh, urHopupyrotcs. I[lociae mnepeBona
muHuM NCS B cocTosiHUE JTIOTHUecKOo «1» BO3MOKHO HECKOJIBKO CIIEHAPHUEB.

Ecnmu mogudunuposan toasko 6ut SPRL, 6ut WEL peructpa cratyca cOpacbiBaercs
B coctosiHue Jorndeckoro «0», out SPRL ycTaHaBnmBaeTcsi B HOBOE COCTOSTHUE, OKUJAHUS
BBITIOJTHCHUS OTIEpAIU HE TpeOyeTCs.

Ecan mogudummposansl 6utel SPRL u QE, 6utr WEL peructpa crtatyca cOpacsiBaeTcs
B coctosiHue jorudeckoro «0», 6ut SPRL ycranaBnuBaetcss B HOBOE COCTOSTHUE, a JIJIS 3alUCH
HOBOro coctostHusi Outa QE B oSHeproHe3aBUCHUMbBIH KOH(DUIYpallMOHHBIA PErHCTp
WHULIMMPYETCS ITUKII TPOrpaMMHUPOBaHUsI/CTUPaHus. BpeMs oxxuaaHus OKOHYaHUS ONEpaluu
3amucu O6ura QE He wmenee tcywnvr). Bo Bpemst 3amucu 3TOro OuTa pEeKOMEHAYETCs
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IIOJIB30BAaThCSl ONEpAallMed YTEHHs perucrpa craryca 1, KOTOpPBIM IIOKa3bIBa€T CTaTyC
BBIIIOJIHEHUSI BHYTPEHHEH olepaluu. ITO MO3BOJIUT COKPATUTh BPEMSI 03KHMIaHUS BBIIIOJHEHUS
orieparuu.

MuxkpocxeMa BBIIIOJIHAET aJITOPUTM JACTEKTUPOBAHUS OUIMOKHU IIPH 3aIIUCU COCTOSHUSA
oura QE: ecium mociae  BBINONHEHHWS — ONEpalMd  sY€Ka  SHEPrOHE3aBHUCHUMOIO
KOH(UTYPAIMOHHOTO PErUCTpa HE COJEPKUT OxHuaaemoe 3HaueHue «0», ycTaHaBIUBaeTCs
outr E_ERR peructpa cratyca 2; ecnu siuelika HE COACPKUT OXKHUJAeMOe 3HaueHue «I»,
yctanaBnuBaeTcst OuT P ERR perucrpa cratyca 2.

[TosHbIi GalT NaHHBIX TOJKEH OBITH 3arpy>kKe€H B MOJYJIb MaMATH Nepe]] U3MEHEHUEM
coctosiaust THHUU NCS B ormdeckyro «1», To ecTh Ha rpaHwuie Oaiita (kpatHo 8 Takram SCK),
WHa4Ye MUKpPOCXeMa MpepBET onepanuio, coctossaue 6ut SPRL u QE He u3MeHuTCs, 3HaUeHNE
outa WEL peructpa craryca | Takxe HE U3BMEHUTCH.

Bpemennass guarpaMma omnepanMM 3aludcd perucrtpa craryca 1 mpuBeieHa Ha
pucyske 23.

ncs 1\ /[

z' Kop onepauum [aHHble pernctpa cratyca
SOl 8000008666
MSB MSB
SDO BblcokovMnegaHcHoe cocTosiHue

Pucynok 23 — Onieparius 3ammcu peructpa craryca 1

6.24 Onepamusi 4YTeHUs] PerucTpa craryca INOMeXoyCTOHYHBOIO
koaupoBanus (ECC)

6.24.1 OnucaHue perucTpa craryca

Peructp craryca ECC cnyxuT s omnpeneneHus pe3yJdbTaToB pabOThl OJioka
MOMEX0YCTONYMBOTO KOJAUPOBaHUSI. PErucTp Moxet ObITh MPOYHUTAH B JF000E BpeMsl, 1aKe BO
BpEMSI BHITIOJTHEHUS! BHYTPEHHUX OMEpaIfil MporpaMMUPOBAHMS U CTUPAHUSI.

Jlnig urenus peructpa craryca ECC HeoOxonumo ycTaHOBUTH JTMHHIO NCS B cocTOsIHME
joruueckoro «0» W mepenatb B MUKpocxemy koji komaupl (1 Gaiit: 18h). ITocie monyuenus
KOJla KOMaHJIbl MHKpOCXeMa BBICTaBIIsAeT JaHHbIe Ha jguHUI0O SDO Ha kaxmom Takte SCK.
[Tocne BeIrpy3ku OaiiTa, BbIJada JaHHBIX MOBTOPSIETCS A0 TeX Mop, moka jauHus NCS He
NepeIeT B COCTOSTHUE JIOTUYECKOM «1» 1 mpucyTCTBYIOT UMITyIbChbl Ha BeiBoJIe SCK. JlanHbie
perucTpa craryca MOCTOSTHHO OOHOBIISIFOTCS B MPOIECCE BBIMOIHEHUS BHYTPECHHUX OTIEpaIlii,
MO3TOMY MTOBTOPHOE UYTEHUE MPUBEAET K BbIa4e HOBBIX JTaHHBIX.

Bpemennast quarpamma oreparyii YTeHUsI perUCcTpa cTaTyca MpuBeeHa Ha pUCYHKe 24.
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ncs 1\ /[

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24

se« Uiy e

Kog onepauum
o X0 Ko Xx X Ko X o Ko XXXROOOCXRXOXKX KX KIXXNXXIKXRIXHXHKIXHKXKIXUHAXXHN

MSB [aHHble perucpa cTatyca [aHHble pernctpa cTatyca

Bbicokoumn HCH STHU
SDO COHOMUMERBHEHOR COCTOMIUE—{ o7 X o X s X 4 03 X 22X 1) 0 X o7 6 X o5 X 02X 03X 22X 01X 20 X o7 0¢)
B MSB MSB

MSI

SDI

Pucynox 24 — Oneparust 9TeHHs pETUCTPA CTaTyca MOMEX0yCTOMUNBOTO KOTUPOBAHUS

[TepeBon muaum NCS B «1» mpephiBaeT ONMEpandi0 YTEHUS PErHcTpa craryca |
nepeBoaut JuHNI0 SDO B BRICOKOMMITEIAHCHOE cOocTOsTHHE. MI3MeHeHne coctostHust TuHuU NCS
MOXKET ITPOUCXOIUTH B JIF00OE BPeMsi, YTEHHS TIOJIHOTO OaifTa TaHHBIX HE TpeOyeTcsl.

Haznauenue 6ut peructpa craryca ECC npuBeneno B Tabmure 9.

Ta6numa 9 — Ha3nauenue 6ur peructpa craryca ECC

Howmep
Suta Ha3zBanue 6ura Hoctyn Omnucanue
75 - 3ape3epBUPOBAHO R 0 [3ape3epBupoBaHO

JIBOMHBIX OIIMOOK HE OOHAPYKEHO MPHU
BBINOJIHEHUH TIOCIICTHEH Omepaiuu
IPOrPaMMHUPOBAHUS UM CTUPAHHS HITU
YCTaHOBKH/CHSITHSI 3aIIUTHI CEKTOPOB
OO6napy>keHa ABOWHas OMIMOKa IpU

but oOHapyxeHus
4 DED _V |nBoitHo# ommOKu R
npu Bepudukanuu

BBIINIOJIHEHHUHU TTOCIIETHEN onepanuu
IPOrpaMMUPOBAHUS WM CTUPAHUS UIIU
YCTQHOBKH/CHATUS 3aILUThI CEKTOPOB
OMHOYHBIX OINOOK HE 0OHAPYXKEHO MPH
BBITIOJTHEHUH TTOCIIETHEN Olepaluu

bur oOHapyxeHus MIPOrpaMMHUPOBAHMSI UM CTUPAHUS WIIN

3 SEC V OJIMHOYHOH R YCTAHOBKH/CHATHS 3aILUTHI CEKTOPOB
—  |ommOKH mpu OOHapyxeHa 1 UCIpaBjIeHa OJJUHOYHAs
BepUpUKaLUU 1 olIMOKa pY BBIIOJHEHUH MTOCIETHEN
OTIepaliy MPOTPAMMHUPOBAHHS WITH CTHPAHHS
WIN YCTAaHOBKU/CHSTHSI 3aLIUTHI CEKTOPOB
bur oOHapyxeHust 0 |[BoitHBIX OIIMOOK MPU YTEHUH HE OOHAPYKEHO
2 DED_R |nBoiiHoii omm6ku R 1 OO6napy»xeHa JBOWHas olMOKa BO BpeMs
IPU YTEHUH HoCJIeTHeH onepanuy YTeHHs
OMHOYHBIX OIIMOOK MTPU YTEHUH HE
but obHapyxeHus 0
s 0OHapyXEHO
OJIMHOYHOMN
1 SEC_R R OO6Hapy>keHa U HCTIpaBjiIeHa OAMHOYHAS
OLIMOKH ITpH .
1 |ommbka Bo BpeMs oCeIHEH onepanuu
YTEHUU
YTEHUS
bur pa3spemenus
OoOHapy>KeHHs U PazpemieHo oOHapy>keHHE U HCIIpaBlIeHHE
0 |EcC_ENOTPY R |1 ['®P Py P
—  |ucmpaBieHHS o1IMOOoK
OInO0K

[Ipumeuanue — OO603HaAUCHHE TOCTYTIA:
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Howmep

5 HazBanue 6uta Hoctyn Ornucanue
nuTa

R — Tonpko ureHne

6.24.2 bur DED_V

bur DED_V curnanusupyer o0 oOHapyXeHUU IBOMHOW OLIMOKU MPU BBINOIHEHUU
NOCJIEHEN 3allylIeHHONM KOMaH/bl MPOTPaMMHUPOBAHMS/CTUPAHUS WU YCTAaHOBKH/CHATHUSA
sanmThl cekropoB (Program, DIProgram, QIProgram, SErase, BErase, CErase, CBErase,
Protect, Unprotect). O6Hapy keHHe TBOHHOMN ONIMOKKA 03HAYAET, YTO TAHHBIC MPU BBITOJHECHUH
MOCIeIHEN 3amyIeHHOW OIepanuu MPOrPaMMUPOBAHUS/CTUPAHUS WIM YCTaHOBKH/CHSTHUS
3alUThl CEKTOPOB HE OBLIM CKOPPEKTUPOBAHBI OJIOKOM MOMEXOYCTOMUMBOIO KOAMPOBAHUS,
MOCKOJIbKY BCTpoeHHBIH anroputM SECDED mo3Bosisier MCHpaBisTh TOJIBKO OJHMHOYHBIC
OIIHOKH.

6.24.3 but SEC_V

bur SEC_V curnanuszupyer o0 oOHapyKCHHUH W UCIPABICHUH OJWHOYHON OITHMOKH
IPY BBIMOJTHCHUM TIOCIEAHEH 3aIylIeHHONH KOMaHIBI MPOTPAaMMHUPOBAHUS/CTHPAHUS WU
yCTaHOBKHM/CHATHsI 3amuThl cekropoB (Program, DIProgram, QIProgram, SErase, BErase,
CErase, CBErase, Protect, Unprotect). OGnapyxeHue U UCHpaBIICHUE OAMHOYHOU OMIMOKH
O03HAYaeT, YTO JJAHHBIC TPU  BBIIOJIHCHUH TOCJICAHCH  3alylIeHHOW  ormepanuu
NpPOrPaMMHUPOBAHUS/CTUPAHUST WM YCTAHOBKHW/CHSITUS ~ 3aIMUTBl  CEKTOPOB  OBLIU
CKOPPEKTHPOBAHBI OJIOKOM TOMEXOYCTOHYHBOTO KOJIUPOBAHUSI.

6.24.4 butr DED_R

bur DED R curnanuzupyet 00 oOHapyKeHUHU ABOMHOMN OLIMOKHM BO BpeMs MOCTIeAHEH
oreparyy YTCHUs WK YTeHUs1 peructpa 3anmrthl cektopoB (Read, FRead, DORead, QORead,
ProtectRead). OGHapyxeHHEe ABOWHOW OIMOKU O3HAYACT, YTO JIAHHBIC NIPU YTCHUU HE OBLIH
CKOPPEKTHPOBAHBI OJIOKOM TOMEXOYCTOWYMBOTO KOJMPOBAHUS, TOCKOJIBKY BCTPOCHHBIN
anroputM SECDED mno3BossieT ucrpaBisiTh TOJIBKO OJIMHOYHBIE OLTUOKH.

6.24.5 SEC_R o6ur

bur SEC_R curnanusupyet 00 oOHaApY>KEHUU U UCTIPABICHUH OJUHOYHON OMIHMOKH BO
BpeMs MOCJICAHEH ONepaluy YTEHUS WM YTeHHs perucTpa 3ammuTthl cekropoB (Read, FRead,
DORead, QORead, ProtectRead). OOHapyxeHHE M HCIpaBICHUE OJWHOYHOW ONIMOKH
O3HAYaeT, YTO JAHHBIC NMPU YTCHHH OBUIM CKOPPEKTHPOBAHBI OJIOKOM IOMEXOYCTOWYHBOTO
KOJUPOBAHUS.

6.24.6 butr ECC_EN

bur ECC_EN — sro 6utr paspemnienuss oOHapyXeHUS W UCIPABICHHUs] OLIMOOK MpHU
BBITIOJIHEHUH OTIEPALUN TPOrpaMMHUPOBAHHS/CTUPAHUS], YCTAHOBKH/CHATHUS 3aIlIUTHI CEKTOPOB,
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YTEHMSI U YTEHUS PErUCTpa 3alUThl CEKTOPOB. B JaHHON BEpCHHM MUKPOCXEMBI 3TOT OUT BCeraa
B COCTOSIHUM JIOTMYECKOM «1», COOTBETCTBEHHO OJIOK NOMEXOYCTOMYMBOIO KOAMPOBAHUS
IPOU3BOANUT OOHAPYKEHUU JBOWHOM M MCIIPABIEHUU OJUHOYHOW OIIMOOK NMPHU BBINOJIHEHUU
BBIIICYTIOMSIHYTBIX OIIEPALIAM.

6.25 Omnepaunus copoca

B HEKOTOpBIX TPUIOKEHHUSIX HEOOXOAMMO MPEKIACBPEMEHHO IPEpPBaTh OMEPAIUIO
nporpamMmmupoBaHus win ctupanus. Komanaa Reset no3BossieT HeMeIeHHO TpepBaTh J1Io0y1o
UCTIOTHSIEMYIO OTNIEPAIIHIO M BEPHYTh MUKPOCXEMY B COCTOSIHUE OXKUIAHMS KOAa KOMaH kI, J{is
3TOr0 HEeT HeoOXoaMMOCTH B mepeaade komanabl WriteEn nepen nogaueii komannsr Reset. To
ecTh koMaH1a Reset e 3aBucuT ot coctostHust 6uta WEL perucrtpa cratyca 1.

[Ipu Bemonnennn komaHnabl Reset mmams NCS gomkHa OBITH B COCTOSHHU
norugeckoro «0», kox komanael FOh 3arpyxeH B mMomynp mamstu. AnpecHble OailiThl He
HiepelaloTCs B 3TOM KOMaHze, HO He00X0IUMO TepenaTh noAaTBepkaaromuii 6aiit DOh cpasy
nocje Koaa omepanud. JIoOble TOTOTHUTEIbHBIE OANTHI, IMeperaBaeMble B MOAYIb MaMSITH
nocje noATBepxkaatonero 6aira, urnopupyorces. Koraa nunus NCS nepexoauT B COCTOSHUE
Jorudeckor «1», Tekyias HCHoJHseMas onepauus npepbiBaeTcs. Mukpocxema mnepenseT B
COCTOSIHME OXHJIaHUSI KOJa KOMaHIbI 3a BpeMs He Oosee 40 MKC MpH MPEPHIBAHUN OTIEPAIIuU
IpOTrpaMMHPOBAHMS WM CTUPAHUE CEKTOpa U 3a BpeMs He Oojee 180 MKC mpu nmpepbIiBaHUU
oTiepanyy CTUpaHus OJIOKa WM BCel MUKpocxeMbl. Eciu omepanus mporpaMMHUpOBaHUS HITH
CTHpaHMs NpPEpbIBaeTCS TakuM 00pa3oM, pe3ysibTaT €€ KOPPEKTHOIO BBIMIOJHEHHS He
rapaHTHPYeTCs.

He pexomenmyercs mpepsiBaTh Omepariy MporpaMMUPOBAHUS/CTHPAHUS, TIOCKOIBKY
3TO MOXET CHU3HUTH KOJMYECTBO BO3MOXKHBIX IHUKJIOB IEPE3aliCH U YMEHBIIUTHh PEcypc
MHUKPOCXEMBI.

Komanga Reset He oka3piBaeT BIMSHHMS Ha OWTBHI DHEPrOHE3aBUCUMOIO pPETUCTpa
3amuThl cektopoB, Outel SPRL m QE peructpa craryca 1, 6utet ABE, ABSD, ABSA
peructpa AutoBoot. Opnako Outet WEL, PS, ES Oynyr cOpomensl B coCTOSHHUE IO
ymonuanuto. Eciam omeparmust cOpoca BBIOJMHSETCS BO BpeMsl NMPHOCTAHOBKHM CTUpPaHUS,
NPUOCTAHOBIIEHHAS OTIEepalMsl MPEPHIBACTCS, U COJIEPKUMOE CTUPAEMOM 00JIaCTH OCTaeTcs B
HEOIPEIeTICHHOM COCTOsIHUH. Eciu omeparnmsi cOpoca BBITTOIHSAETCS BO BpEeMS MPHOCTAHOBKH
IpOTrpaMMHPOBAHMSL, IPUOCTAHOBIICHHAS ONEPALIUs IPEPHIBACTCS, U COAECP)KUMOE CTPAHUIIBL, B
KOTOPYIO TPOW3BOIMIOCH MPOTPAMMHPOBAHHME, OCTAHETCS HeolpeneneHHbIM. OcTanbHbIe
CTpaHUIIBI B CEKTOPE, B KOTOPOM PaCIOJIOXKEeHA 3Ta CTPAHUIA, COXPAHAT CBOE MPEIBITYIIEe
conepxumoe. Ecin oneparust cOpoca BBITOJIHAETCS B MOMEHT, KOTJJa HE aKTUBHA HU OJIHA U3
oriepanuii IpPOTPaMMHUPOBAHHS WM CTHPAHUS, MUKPOCXEMa MPOU3BENET PEKOHPHUTYPAITUIO
CTaHET JIOCTYITHA B Mpeesax BpeMeHHU 2,5 MKC.

Kox xoMaHabl ¥ MOATBEPXKIAIOMIMIA OalT JOKHBI OBITH MOJHOCTHIO 3arpy>KEHBI B
MOJTyJTb TaMSATH Tiepell u3MeHeHneM JuHuM NCS B cOCTOsIHHME JIOTHYeCKoW «1», TO ecTh Ha
rpanutie Gaiita (kpatHo 8 Taktam SCK) nnaue omnepanus coOpoca He OyAeT BHIIOIHEHA.

Bpemennas auarpamma onepanuu copoca mpuBeieHa Ha pUCYHKe 25.
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( Koa onepaumu MopTeepxaarowmn 6ant

SDI 90.006 000066 600800

MSB MSB
BbicokonmnegaHcHoe cocTosiHue

SDO
Pucynoxk 25 — Onepanus copoca

6.26 Omnepanusi YyTeHUus1 HICHTUPUKANNOHHONH MH(POPMAIIUM MUKPOCXEMBbI

Jlnst uTeHus: uaeHTH(UKAMOHHON nHpopManuu ucrons3yercs komanaa IDRead. [l
OCYIICCTBJIICHHUS JTaHHOM oOlepanuy HeoOXoaumo TmepeBectd JmHUIO NCS B cocrosHue
aorudeckoro «0» u mojaate ko koMmanabl 9Fh. TTocime 3Toro MUKpocxemMa HauyMHACT BbIJAUY
UACHTH(PUKAMOHHBIX JaHHbIX Ha JmHUIO SDO Ha kaxmom takte SCK. Ilepeie OalT —
HUICHTU(DHUKAIMOHHBIA KOJI MTPOU3BOIUTENS, CASAYIOMINN OalT — MACHTU(UKAITMOHHBIN KO
MuKkpocxeMbl. [locie 3Toro mpoucxoauT MOBTOP BBIAAYH JAHHBIX 110 mepeBoja JuHuu NCS B
COCTOSTHUE JIOTUYECKON «1», KOTOpOE TpPEKpamaeT ONepalui0 YTCHHS W TIEPEBOJIUT
anHuo SDO B BeicOkouMMiegancHoe coctoguue. M3amenenue auaun NCS BO3MOKHO B J1H000€
BpeMs, TO €CTh YTEHHUE TIOJIHOTO OaiTa He TpeOyeTcs.

3HaueHue 0alT MAeHTHUPUKANUMOHHOW nH(pOpMaIuu npuBeneHo B Tadbmuie 10.

Tabnuma 10 — 3nauenue GailT naeHTH(HUKATMOHHON HHPOPMALTUN

Howmep Oaiita Tun 3HaueHue
1 N nenTnukamoHHbIN KOJ IPOU3BOAUTENS 01h
2 N neHTuuKamoHHbIN KOJ MUKPOCXEMBI DCh

Bpemennass amarpamma ornepanuu  uYTE€HUs HWIACHTHU(PUKAIMOHHOW WHOOpMamu
MpUBe/IeHa HAa PUCYHKE 26.

BbicoKouMnegaHcHoe
S D O COCTOAHNE

[
\

01lh X DCh X 01h X DCh >7

Kop nponssogurens Kop Mukpocxe mbl Kon npoussoaurens Kop mmnkpocxembl

Pucynox 26 — Oneparus uTeHusI ©ASHTH(PHUKAITMOHHOW HHPOPMAIIMH MUKPOCXEMBI
6.27 Onepanus yrenusi SFDP napameTpoB MuKpocxemMbl

Cranmapt Serial Flash  Discoverable Parameter (SFDP) o6ecneunBaer
MOCJIeIOBATENbHBIA METOJ] OMUCAaHUS (DYHKIIMOHATBHBIX BO3MOXKHOCTEH TOCIEIOBATEIBHBIX
(II-yCTPONCTB B CTaHAAPTHOM HaOoOpe TaOaWI] BHYTPEHHHX MapaMeTpoB. DTHU TaOJIULBI
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apaMeTpOB MOTYT ONPANIUBATHCS IPOTPAMMHEIM 00€CTIEUEHUEM XOCT-CUCTEMBI JJISI BHECEHUS
KOPPEKTHPOBOK, HEOOXOAMMBIX JUISI pa3MENICHUS pa3IuYHbIX (DYHKIHMIA OT pa3HBIX
npousBoauteneii. SFDP saBnsiercst ctanmaprom JEDEC, JESD216. Konuenius aHajioruuna
TOM, uTO W3j0xkeHa BO BBeneHuu K cranmapty JEDEC JESD68 mo CFI (Common Flash
Interface).

Komanma SFDPRead ¢ kogom 5Ah nmpumensieTcst 1j1s 9TeHus JaHHBIX U3 BCTPOCHHOM
tabmmiel SFDP ¢ yactoroii 1o 50 MI'11. DTa KoMaH HAas IOCIEI0BATEIHLHOCTh TaKas JKe, KaK U
JUTS oTiepaliuu uyTenus ¢ komanaoi FRead: nmuuaus NCS moimkHa OBITh YCTAHOBJIEHA B COCTOSTHHE
gorudeckoro «0», u xkox komauael (1 6aiit: SAh) mepeman B mukpocxemy. Ilociie nepenaun
KOJla KOMaHJIbl JOJbKeH ObITh mepedaH aapec (3 Oaiita), ompenensiomuii cTapTOBbIN aapec
IIEPBOIo cj0Ba s uTeHus BHYyTpH Tadbmuisl SFDP (ot 00h mo 4Fh). Cinenom 3a aapecHsIMU
OaifTamu JOJIKEH OBITh Mepe/iaH OANH (GUKTUBHBIN OalT JaHHBIX.

[Tocne nepenaun Bceit HEOOXOAUMON KOMaHAHOW MOCIE0BATENBHOCTH IPOU3BOAUTCS
BbIJjaya AaHHBIX Ha JuHHio SDO. JlaHHBIe mepemaroTcs MoOaMTHO, HAYMHAS C MIIQJIIETO.
Kaxxnpiit OalT MaHHBIX BBICTABISETCS Ha MIMHY cTapmuM paspsaoM Brepén (MSB). Eciam
cuMTaHo nocieaHee cioBo (aapec 4Fh) tabiuisr SFDP, Mukpocxema npoomkaeT dTeHue, HO
Ha BBIXOJe OyAayT HeusBecTHble maHHbIC. Ilpum ycranoBke imHMHM NCS B CcoOCTOSHHE
jJoruveckoit «1» omepamus ureHus Tpekpamaercs, u JguHus  SDO  mepexomut B
BBICOKOMMIIC/IAHCHOE COCTOsSTHHE. PekoMeHyeTCsl 3aBepIiaTh ONepaIiyio YTCHUS Ha TPaHUIIe
Oalira.

Bpemennas auarpamma oneparnuu yrenuss SFDP npuBenena na pucynke 27.

ncs O\ /S

0 1 2 3 4 5 6 7 8 9 10 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

( Kog onepauuu Butebl agpeca A23-A0 PUKTVBHBI GalT AaHHBIX
SOl .6 006 060605 CEREE 0006866 EYE €. I
MSB MSB BailT gaHHbIX 1

BblICOKOMMMEaHCHOe COCTosIHME Vi
spo . o7 X os X o5 04X 22X 02X 01X 20X 07X o)

MSB MSB

Pucynok 27 — Oneparus urenus SFDP napameTpoB MUKpocxeMbl

Jlannbie Tabnuipl napamerpoB SFDP npusenensr B Tabmwmme 11.

Ta6numa 11 — Tabnuia napaMeTpoB MOCIeI0BaTEIbHBIX QudII-ycTpoiicTB (SFDP)

baiit but

azpeca | ampeca

3arosoBok SFDP Ta6aunsi: 1-oe ciioBo (SFDP Header: 1st DWORD)
AoopeBuarypa «<SFDP» B ¢popmate ASCII

00h | A7:A0 | 530 [ DPCEEATYP bop

0lh | A15:A8 | 46h |ASCII “F”

02h |A23:A16| 44h |ASCII “D”

03h [A31:A24| 50h |ASCII“P”

3aronoBok SFDP tadoaunsi: 2-oe ciaoBo (SFDP Header: 2nd DWORD)

. Bepcusi SFDP: nonosinuTte/ibHbINH HOMEP
04h AT:AD 06h 06h — JEDEC JESD216 Revision B

JlaHHbIE Ornucanue
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Bbaiit bur
Jlanublie Onucanue
azpeca | ampeca
Bepcusi SFDP: ocHoBHoiI1 HOMep
05h | A15:A8 | 0lh |01h— HOMep BepcHM, COBMECTHMBIN C JIFOOBIM MPOrPAMMHBIM
obecrieueHreM, UcIonb3yromieM Tadminy SFDP
06h | A23:A16| ooh KoanyecTBo 3aro/ioBKoOB Tad/ 1ML bI NAPaMeTPOB (])ﬂam-vychoﬁcTB
00h — oauH 3aroJ0BOK TaOIHIIBI TAPAMETPOB (HIIAII-YCTPOUCTB
07h |A31:A24| Frp |He uemoassyerca
FFh — mo ymom4anuro
3aro;10Bok TabHMubI Mapamerpos: 1-oe ciioBo (Parameter Header: 15t DWORD)
HNnenTndurkanuoHHbIIA HOMEP
08h AT:A0 00h  |00h — yka3bIBaet, 4To TabJIHUIlA TAPAMETPOB OIpeeicHa
JEDEC JC-42.4
) JonosHuTeAbHBIH HOMep Bepcuu Tadaunbl SFDP
0% | ALS:A8 | Osh 06h — JESD216 revision B
OcHoBHoI1 HOMep Bepcun Tadauubl SFDP
0Ah |A23:A16| 01h |01lh— HOMep BepcHH, COBMECTHUMBIi C JIFOOBIM IPOTrPAMMHBIM
obecrniedyeHreM, cnonb3yoieM tabnuiyy SFDP
0Bh |A31:A24] 10h Jl1uHHa TaGJMIbI TAPAMETPOB B CJI0BAX
10h — 16 cnos, kaxaoe cia0Bo 4 OaiiTa TaHHBIX
3aro;10B0K Tad1MIbI IapaMeTpoB: 2-oe ciaoso (Parameter Header: 2" DWORD)
oCh A7-AQ 10h YKa3aTe.]1[> azipeca HayaJja Tadaunbl napametrpos (3 OaiiTa)
10h — 0-oii OaiiT agpeca Havasia TaOJIUIBI TAPAMETPOB
ODh | A15:A8 | 00h |00h — 1-prif OaiiT agpeca Havaa TaOIHIIBI TAPAMETPOB
OEh |A23:A16| 00h |00h— 2-oii GaiiT agpeca Havyaga TaOJUIIBI TTAPAMETPOB
OFh |A31:A24| Frh |Henemoassyercs
FFh — mo ymom4anuro
Ta6auna mapamerpos: 1-oe ciioBo (JEDEC Basic Flash Parameter Table: 1st DWORD)
Pa3mep cTtupaemoro 0;10ka/cekTopa
AlL:A0 11b — st GudII-yCTPOICTB, HE MOICPKUBAIOIIUX CTUPAHHE
65oka/cekropa pazmMepom 4 Kobaiita
I'panyssipHocTh 3anucu
A2 1b — nnst pd1I-yeTpoiicTB ¢ mporpaMmMmupoBanueM OydhepoM pazMepom
64 Gaiita u 6obIe
HNucTpyKuus pa3penieHus 3aIMCH, HEOOXOAMMAs /1J1sl 32U CH B
A3 HEPro3aBHCHMBIIi perucTp cTaryca
10h FEh 1b — nast podm-yerpoiicTs, Tpedyronwx 3amuck 00h B peructp craryca
JUTSL pa3perieHus oneparyii IporpaMMHAPOBaHUE/CTUPAHNE
Ko xomanabl pa3peleHusi 3anucy IS 3alIUCH B
IHEPro3aBHCHMBbIii PerncTp craryca
Ad 1b — xox — 06h (ecnu 6ut A3 ycraHoBjeH B 1)
[Ipumeuanue — Ecmu peructp craryca ¢udUI-MaMsITH SBISETCS
SHEProHe3aBUCUMBIM, TO OUTHI A3 n A4 ycranaBnusatorcs B 00b
ATA5 He ucnoas3yercst
111b — o ymom4aHuto
Koa xomanabl crupanus 0J10ka/cexkTopa pazmepom 4 Koaiita
11h Al15:A8 FFh  |FFh — nns ¢udi-ycTpoiicTB, He MOAICPKUBAIOIINX CTHPAHHE

0s10ka/cexTopa pazmepom 4 Kobaiita
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Bbait
aapeca

bur
azpeca

Jlanublie

Omnucanue

12h

Al6

Al18:Al7

Al9

A20

A21

A22

A23

Cilh

IMomaep:kka (1-1-2) 6uicTporo urenus (Fast Read)
1b — nnst pad-yerpoiicTs, noanepxuBatomux (1-1-2) ObicTpoe uyTeHue

[Ipumeuanus:

1 (1-1-2) — o3Hauaer, YTO KOJ KOMAaHJIbI 3aJacTCs TOJBKO MO 1-0it
BxoaHo# aunHum (SDI), anpec Takxe 3agaercst TOIBKO MO 1-0if BXOAHOM
nunauu (SDI), a manHbIe BBIAAIOTCA MO 2-M BBIXOAHBIM JUHUAM (SDI n
SDO).

2 beicTpoe uyTeHHE — OSTO UTeHHEe Ha O0oJiee BBICOKOM 4YacToTe
peanu3yeMoe 3a cueT KOHBeHepHu3aluu BbIXOAHbIX JAHHBIX B TedeHuu N
TAKTOB OKUJAHMsI I10CJIE [10/1aYM KOJla KOMaH/bl U ajpeca

KounyecTBo 6aiiTOB ajpeca

KonuuecTBo 6aiiTOB, MCIIOIB3YEMBIX TP aIpECAllUU K MAaTPHUIIEC TUCEK
namsTH (311 P MPOBEACHUH ONEpaIfii YTEHUE, TPOrPaMMHPOBAHNE
1 CTUpaHUE.

00b: 3 Gaiira anpeca

IMonnep:kka nepeaayu JaHHBIX 10 (PPOHTY U CHIALY TAKTOBOIO
CHTHAJIA

Ob — ist GIdII-yCTPOICTB, HE MOAICPKUBAIOIINX Mepeady JaHHbBIX 110
(GpOHTY U craay TAKTOBOT'O CUTHAJA

Momnep:kka (1-2-2) 6uicTporo urenus (Fast Read)
Ob — st GudII-ycTpOiicTB, He moaaepkuBaromux (1-2-2) ObicTpoe
YTCHUE

MMpumeuanue — (1-2-2) — o3Ha4aeT, YTO KOJ KOMAH[bI 3a1aCTCS IO
1-o#i Bxonuoit muauu (SDI), agpec 3agaetcst Mo 2-M BXOJHBIM JTHHHIM
(SDI u SDO) u nanHbIe BBIIAIOTCS TAKXE MO 2-M BBIXOJHBIM JIHHHUSIM

(SDI u SDO)

IMoanep:kka (1-4-4) obicTporo urenns (Fast Read)
Ob — st GudII-ycTpoiicTs, He moanepkuBatoiux (1-4-4) Obictpoe
YTEeHUE

IMpumeuanue — (1-4-4) — o3Ha4aeT, YTO KOJ KOMAH/IBI 3a1a€TCS 110
1-o#i Bxomuow muaum (SDI), agpec 3amaercst Mo 4-M BXOTHBIM JTMHHSIM
(SDI, SDO, nWP, nHOLD) u paHHBIE BBIIAIOTCS TaKXke IO 4-M
BbIXoaHbIM JiuHUsAM (SDI, SDO, nWP, nHOLD)

IMoanep:kka (1-1-4) obicTporo urenns (Fast Read)
1 — nng Gud-ycTpoiicTs, noaaepxxuBatomux (1-1-4) 6sicTpoe ureHue

[Mpumeuanue — (1-1-4) — o3HauaeT, YTO KOJ KOMAaH/IbI 33]1a€TCSI 110
1-o#i Bxomnou nuuuu (SDI), agpec 3amaercs Taxke mo 1-0if BXOIHOM
muaun (SDI), a manHbie BBUTAOTCS MO 4-M BBIXOAHBIM JimHHASIM (SDI,

SDO, nWP, nHOLD)

He ucnoassyercs
1b — mo ymomuanuio

13h

A31:A24

FFh

He ucnoassyercs
FFh — mo ymom4anuto
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azpeca | ampeca
Ta6auna mapamerpos: 2-oe cioo (JEDEC Basic Flash Parameter Table: 2nd DWORD)
14h AT:A0 FFh
15h | A15:A8 | FFh |Mudopmannonnas emkocTb (GJadm
16h |A23:A16| FFh |03FFFFFFh— 64 Mout
17h | A31:A24| 03h

Tabauna napameTrpos:

3-e caoBo (JEDEC Basic Flash Parameter Table: 3rd DWORD)

18h

A4:A0

AT:A5

00h

(1-4-4) obicTpoe urenue. Heodxoqmmoe KOJIHYE€CTBO TAKTOB
0KM/IAHMS /10 MOSABJIEHUS KOPPEKTHBIX TaHHBIX

00000b — TakTel OxHIaHUs HE TpeOytoTCs, Tak Kak (1-4-4) GpicTpoe
YTEHHUE HE TOIJICPKUBACTCS

(1-4-4) obicTpoe urenue. KoauuecrBo TakToB SCK, HEe00X01uMbIX
JJIs1 epeayu OUTOB peKuMa

000b — Takter SCK mmst mepeiaun OUTOB pekuMa He TPEOYIOTCS, TaK
kak (1-4-4) ObicTpOE YTEHHE HE MOICPIKUBACTCS

19h

Al15:A8

FFh

(1-4-4) obicTpoe urenune. Kox komanabl
FFh — (1-4-4) GeicTpoE YTCHHE HE MMOAACPKUBAETCS

1Ah

A20:Al16

A23:A21

08h

(1-1-4) 6bicTpoe uTenune. HeoGxommmoe KOJIMYECTBO TAKTOB
0KMAHUS /10 OSIBJICHHUS KOPPEKTHBIX JaHHbBIX

01000b — TpebyeTcs 8 TAKTOB OXKUIAHUS 10 TIOSBICHHS KOPPEKTHBIX
JTAHHBIX

(1-1-4) obicTpoe urenue. KoauuecrBo TakToB SCK, Heo0XxoauMbIx
1JIs1 epeayu OUTOB peKUMa
000b — mepemaua OUTOB peKUMA HE TOIEPKUBACTCS

1Bh

A31:A24

6Bh

(1-1-4) obicTpoe uTenue. Kox komaHabl
6Bh — xox koman e (1-1-4) ObICTPOrO UTCHHMS

Tabauna napameTpos:

4-¢ caoBo (JEDEC Basic Flash Parameter Table: 4th DWORD)

1Ch

A4:A0

AT:A5

08h

(1-1-2) 6bicTpoe uTenune. HeoGxoammoe KOJIM4ECTBO TAKTOB
0KH/IaHUS /10 MOSIBJIEHUS KOPPEKTHBIX TaHHBIX

01000b — TpebyeTtcst 8 TAKTOB OKUJIAHUS JI0 TMOSIBJICHHS KOPPEKTHBIX
TTAHHBIX

(1-1-2) 6bicTpoe urenune. KomnuecrBo TakroB SCK, He00Xx0auMbIX
1715 epeavyu GUTOB pexXnMa
000b — mepemaua OUTOB peKUMa HE TOICPIKUBACTCSI

1Dh

Al15:A8

3Bh

(1-1-2) 6bicTpoe urenne. Koa komaHab
3Bh — kox komanbI (1-1-2) GBICTPOTO YTCHUS

1Eh

A20:A16

A23:A21

00h

(1-2-2) 6bicTpoe uTenne. HeoGxoqumoe KOJIMYECTBO TAKTOB
0KMAHUS /10 MOSIBJICHHUS KOPPEKTHBIX JaHHbIX

00000b — TakTel OxHIaHUS HE TPeOytOTCs, Tak Kak (1-2-2) OpicTpoe
YTEeHHUE HE TIOJIePKUBACTCS

(1-2-2) obicTpoe urenune. KonrnuecrBo TakToB SCK, Heo0Xx0a1uMbIX
AJIs nepeavyu OUTOB pexKMMA

000b — Taxter SCK mnst nepenaun OUTOB pesxuma He TPeOYIOTCs, TaK
kak (1-2-2) ObICcTpOE UTEHUE HE TOIEPIKUBACTCS

1Fh

A31:A24

FFh

(1-2-2) obicTpoe uTenue. Kox komanabl
FFh — (1-2-2) GeicTpoe uTeHHE HE TOAIePKUBACTCS

© AO «IIKK Munanop»

TCKA.431214.031ClI 46




Ilpoexm cneyughuxayus MDR23065

Bbait
aapeca

bur
azpeca

Jlanublie

Omnucanue

Tabauna napameTpos:

5-e caoBo (JEDEC Basic Flash Parameter Table: 5th DWORD)

IMomaep:kka (2-2-2) 6uicTporo urenus (Fast Read)
Ob — st GudII-yCcTpOiCTB, HE MOANeP)KUBAIOIINX (2-2-2) ObIcTpOE
YTEHHE.

A0 [Ipumeyanue — (2-2-2) — 03HAYACT, YTO KOJ| KOMAH/IbI 33J1aCTCS 110
2-m BxoaabeiM JiHUSIM (SDI u SDO), anpec 3amaeTcs Mo 2-M BXOAHBIM
muausaM (SDI u SDO) u nanHBIC BBIIAIOTCS TAaK)Ke MO 2-M BBIXOIHBIM
munusaM (SDI u SDO)
A3AL He ucnouab3yrorcs
20h EER 111b — no ymor4aHuro
Momnep:kka (4-4-4) 6uicTporo urenus (Fast Read)
Ob: JTnst pam-yerpoticts, HE moanepskusaromux (4-4-4) 6uicTpoe
YTCHHE.
A4l IIpumeuanue — (4-4-4) — o3HaYaeT, YTO KOJ KOMAH/BI 33a€TCS 110
4 m BxoaubM uHusM (SDI, SDO, nWP, nHOLD), agpec Takxe 3amaercs
nmo 4-m BxomubiM JmHHSAM (SDI, SDO, nWP, nHOLD) u nannbie
BbIIAIOTCA 10 4-M BhixoaubeM ausAM (SDI, SDO, nWP, nHOLD)
A7'AS He ucnoab3ywrcs
111b — o ymom4aHuto
21h Al15:A8 | EFh He ucnouas3yrorcs
FFh — mo ymonm4anuro
22h  |A23:A16| Frp |HememoansyloTes
FFh — mo ymonm4anuro
23h  |A31:A24| Frp |Hememoansylores
FFh — o ymonuanuto
Taésmma mapamerpos: 6-e ciioBo (JEDEC Basic Flash Parameter Table: 6th DWORD)
24h A7-A0 EEh He ucnoassyrres
FFh — o ymonuanuo
o5h | A15:A8 | EER He ucnoab3ywrcs
FFh — o ymonuanuto
(2-2-2) obicTpoe uTenne. Heo0xoammoe K0JIM4€CTBO TAKTOB
A20:A16 0KM/IAHMS /10 MOSABJIEHUS KOPPEKTHBIX JaHHBIX
) 00000b — TakThI OkHAAHHS HE TPEOYIOTCSI, TaK Kak (2-2-2) ObicTpoe
26h gop  [ITCHHE He MOyIepHHBacTCA
(2-2-2) obicTpoe urenne. KomnyecrBo TakToB SCK, He00X0auMbIX
A23:A21 AJIs1 iepeayu OUTOB peKUMa
) 000b — Takter SCK mmst mepenaun OUTOB peskuMa He TPEeOYIOTCS, TaK
Kak (2-2-2) ObICTpOE UTEHUE HE TOICPIKUBACTCS
27h | A31:A24| EER (2-2-2) obicTpoe ureHue. Kox komaHabl
FFh — (2-2-2) ObicTpoe uTeHHE HE MOAICPKUBACTCS
Ta6auna napamerpos: 7-e ciioBo (JEDEC Basic Flash Parameter Table: 7th DWORD)
28h A7-AQ EEh He ucnouab3yrorcs
FFh — mo ymom4anuro
29h Al5:A8 | EFh He ucnoab3yrorcs

FFh — mo ymom4anuio
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Bbait bur

Jlanublie Onucanue
aapeca | anapeca

(4-4-4) obicTpoe urenune. Heo0xoammoe KOJIHYeCTBO TAKTOB
0KM/IAHMS 10 MOABJIEHUS KOPPEKTHBIX JIaHHBIX

A20:AL6 00000b — takThI OkugaHus HE TPeOYIOTCS, Tak Kak (4-4-4) OpicTpoe
2Ah ooh [iTeHHUE HE NOJIEpHKUBACTCS
(4-4-4) obicTpoe urenne. KontnyecrBo TakToB SCK, Heo0X0oanmMbIxX
A23:A21 JJIA Ilepeaayu OMTOB pekumMa

000b — Taxter SCK mnst nepenaun OUTOB peskuma He TPeOYIOTCs, TaK
Kak (4-4-4) ObICTpOE UTEHHUE HE TOIEPIKUBACTCS

(4-4-4) obicTpoe uTenue. Kox komanabl

2Bh | ASL:A24] FFh FFh — (4-4-4) GicTpoe uTeHUE HE TTOAICP)KUBACTCS

Ta6auna mapamerpos: 8-e cioBo (JEDEC Basic Flash Parameter Table: 8th DWORD)

Crupaemas obsacts 1. Pazmep
2Ch AT:A0 ODh [KosmuectBo 0aiiT. YKa3bIBaeTCs, KaK CTEIEHD 2.
0Dh — pa3mep cTupaemoii obnactu — cexrop 8 Koaiit (212 6aitr)

Crtupaemasn odaactb 1. Koa komanabl

2Dh | A15:A8 | 20h 20h — ko KOMaH/Ibl CTHpaHUs ceKTopa pa3Mepom 8 Koaiit

Crupaemas odjactsp 2. Pazmep
2Eh | A23:A16| 15h |KomuuectBo OaiiT. YKa3bIBaeTCs, KaK CTEIEHD 2.
15h — pa3mep crupaeMoii o6aacTu — 610k 2 M6aiita (22! 6aiir)

Crtupaemasn odjactsb 2. Koa komanabl

2Fh |A3L:AZ4| Déh D8h — kox koman bl cTHpaHus 610Ka pasMepoM 2 Mobaiita

Ta6auna mapamerpos: 9-e cioBo (JEDEC Basic Flash Parameter Table: 9th DWORD)

Crupaemasn odaacts 3. Pasmep
30h AT7:A0 00h  |KosmuecTBo OaiiT. YKa3pIBaeTcs, KaK CTENEHD 2.
00h: o6sacTh He CyIIECTBYET

Crtupaemasn odjacts 3. Koa komanabl

3th | ALB:AB | FFh | Ll PEmon 00 CyIECTBYeT

Crupaemasn odaacts 4. Pazmep
32h | A23:A16| 00h |KomuuecTBo OaiiT. YKa3bIBaeTCs, KaKk CTEIEHD 2.
00h — obsacTh He CYIIECTBYET

Crtupaemasn odactb 4. Koa komanabl

33h | A3L:A24| FFh FFh — obacTh He cymecTByeT

Ta6auna mapamerpos: 10-e ciioso (JEDEC Basic Flash Parameter Table: 10th DWORD)

Ko>(puuueHT 0OTHOIIEHHSI THIIHYHOTO 3HAYEHNE BPEMEHHU
CTHPAaHHUA K MAKCHMAJILHOMY 3HAYeHUEe BPeMEHH CTHPAHHS
Koaddurment Borarcisiercst mo popmyne N = Tmax/(2-Tye) — 1),
A3:A0 rae Tmax — MakCUMaJIbHOE 3HaU€HUE BPEMEHU CTUPAHUS;

34h EOh TTyp— THIIMYHOE 3HAYCHNE BPEMEHH CTHPAHUSI.

0000b — N = 0 — MakcuMaJIbHOE 3HAUYCHHE BPEMEHU CTUPaHHs B 2 pasa
0OJIbIIIe TUITMYHOTO 3HAYCHUE BPEMEHH CTHPAHUS

Crupaemas obsaacts 1. TunnyHoe 3Ha4eHHe BpeMeHH CTHPAHUA

AT:A4
TunnyHoe 3HAYCHNE BPEMEHHU CTHUPAHUS 3a7aeTCsl 10 hopMyIie
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35h

Al10:A8

Al5:Al1

18h

Tryp = (Count+1)-Units,
rae Count = A8:A4 — 3nauenue ot 0 10 31;

Units = A10:A9 — exununsl u3mepenns Bpemenu (00b — 1 mc;
01b — 16 mc; 10b — 128 mc; 11b—1 ¢).

A8:A4 =01111b — Count = 15;
A10:A9 = 00b — Units = 1 mc

TunuyHoe 3HaYCHHE BPEMEHU CTUPAHUs CeKTopa pasmepoM 8 Koaiit
(15+ 1)1 mc=16 mc

36h

Al7:Al6

A23:A18

01h

Crupaemas obs1acTh 2. Tunu4yHoe 3HaYeHUE BPeMEHU CTUPAHUS
TunuaHoe 3HaYeHNE BPEMEHU CTUPAHUS 33/1aeTCs 10 (hopMyIie
Tryp = (Count+1)-Units,
rae Count = A15:A11 — 3uauenue ot 0 10 31;
Units = A17:A16 — equnuiis uamepenus spemenn (00b — 1 mc;
01b — 16 mc; 10b — 128 mc; 11b -1 ¢).

A15:A11 = 00011b — Count = 3;
A17:A16 = 01b — Units = 16 mc

TunuyHOE 3HaYEHHE BpEMEHH CTUpaHus 6iioka pasmepom 2 Mbaiita
(3+ 1) 16 mc =64 mc

37h

A24

A31:A25

00h

Crupaemas o6aacth 3. TunuyHoe 3HaueHHe BpeMeHH CTHPAHMA
A24:A18 = 0000000b — o6acTpb He CyIIECTBYET

Crupaemas o0actb 4. TUnMYHOE 3HAYEHUE BPEeMEHHU CTUPAHUS
A31:A25 = 0000000b — o6racTh HE CYIIECTBYET

Taoxa

una napamerpos: 11-e ciioBo (JEDEC Basic Flash Parameter Table: 11th DWORD)

38h

A3:A0

AT:A4

90h

Ko3(puuueHT OTHOLIEHHS] THIIMYHOTO 3HAYEHHE BPeMEHH!

NPOrpaMMHPOBAHMS K MAKCHMAJbHOMY 3HAYEHHI0 BPeMEeHH

NpPOrpaMMHPOBaHMS

Koaddurment Beruancnsiercst no gpopmyne N = Tmax/(2:Ttyp) — 1),

rae TMAX — MaKCHMalTbHOE 3HAYCHUE BPEMEHH IPOrPAMMHUPOBAHUS;
TTvp— THIUYHOE 3HAUYCHUE BPEMEHH MTPOTPAMMHUPOBAHHSI.

0000b — N = 0 — MakcuMaIbHOE 3HAYCHHE BPEMCHU
MPOrpaMMHPOBaHKS B 2 pa3a 00JIbIIe THITMYHOTO 3HAYCHHE BPEMEHU
POTrPaMMHPOBAHHS

Pa3mep cTpaHunbl

VYka3bIBaeTcs, Kak CTENEeHb 2.

1001b — pa3mep nporpammupyemoii obnactu — ctpanuia 512 6ait
(2° 6aiiT)
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3%h

Al3:A8

Al15:Al4

39h

Tunu4Hoe 3HaYeHHe BPeMeHH MPOrpaMMHUPOBAHUS CTPAHHUIbI
TunuaHoe 3HaAYSHNE BPEMEHH ITPOTPaMMHUPOBAHMS CTPAHHUIIBI 3a1ACTCS
o ¢hopmyie
Trye = (Count+1)-Units,
rae Count = A12:A8 — 3nauenue ot 0 10 31;
Units = A13 — eaununnbl u3mepenuns spemenu (0b — 8 mkc;
1b — 64 mxc).

Al12:A8 = 11001b — Count = 25;
A13 = 1b — Units = 64 mxc.

TunudHoe 3HaY€HNE BPEMEHU MTPOrPaMMHUPOBAHUS CTPAHUIIBI
pasmepom 512 Gaiit 3agaercs o popmyse Tryp = (25+1)-64 Mxc =
1664 mxc

3Ah

Al18:Al6

A23:A19

00h

TunuyHoe 3HaAYEHHE BPeMeHH MPOrpaMMHUPOBAaHUsI EPBOro 0aiiTa
A18:Al14 = 00000b — nporpaMmMupoBanue OaiTa He MOAIEPKHBAETCS
(bA1I-yCTPOHCTBOM

Tunu4yHoe 3HAYeHNe BpeMEeHH MPOrpaMMHPOBAHMS
JOMOJTHUTEJILHOI0 0aiiTa

A23:A19 = 00000b — mporpammupoBaHue OaiiTa HE OIEPKUBACTCS
GidII-ycTpoiictBoM

3Bh

A30:A24

A3l

8Dh

TunuyHoe 3HAYEHHE BPEMEHH CTHPAHUS MUKPOCXEMBbI
TunuyHOE 3HAYCHHE BPEMEHU CTUPAHUSI MHKPOCXEMBI 3a/1a€TCsI 1O
dopmyine Tryr = (Count+1)-Unit,
rae Count = A28:A24 — 3nauenue ot 0 10 31;

Units = A30:A29 — eaunuisl uamepenus spemenn (00b — 16 mc;
01b — 256 mc; 10b —4 ¢; 11b — 64 c).

A28:A24 = 01101b — Count = 13;

A30:A29 = 00b — Units = 16 wmc.

TunnyaOE 3HaYEHNE BpEeMEHU CTUpaHus MUKpocxembl (13+1)-16 mc =
224 mc

He ucnoassyercs
1b — mo ymomuanwuio

Taoa

uua napamerpos: 12-e ciioo (JEDEC Basic Flash Parameter Table: 12th DWORD)

3Ch

A3:A0

ECh

3anpemnieHHble ONepali BO BpeMsl IPMOCTAHOBKHU
NMPOrpaMMHUPOBAHUSA

A0=0b — onieparus cTupaHus 3ampeiieHa s 00 001acTH MTaMATH;
A1=0b — HOBast ormepal¥si MPOrPaMMHUPOBAHKS CTPAHHUIIBI 3AMPEIICHA
JUIS JIIOOOM 00JIaCTH IaMSITH;

A2=1Db — oneparusi YTeHHUs 3anpeIieHa TOIBKO JJIsi CTPAHHUIIBI, B
KOTOPO#U MPUOCTAHOBJICHO IMPOTPAMMHPOBAHHE;

A3=1b — HeT TOMOJHHUTENIFHBIX OTPAHHYCHUI Ha OTIepaluu
MIPOrPaMMHUPOBAHUS U CTUPAHUS.

A3:A0=1100b =Ch
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AT:Ad4

3anpenieHHble ONlepPaANd BO BpeMsi IPUOCTAHOBKH CTHPAHUS
A4=0b — HOBast onieparysi CTUpaHUs 3anpeleHa s 100 odaacTu
maMsTH;

A5=1b — onepanus nporpaMMUpPOBAHUS CTPAHHIIBI 3aIIPEIEHA TOIBKO
JUTsE OJIOKA, B KOTOPOM MPUOCTAHOBJICHO CTUPAHHUE;

A6=1Db — oneparust YTeHHs 3anpeIeHa TOIBKO s 0JI0Ka, B KOTOPOM
MPUOCTAHOBJICHO CTUPAHUE;

AT7=1b — HeT TOMONHUTENILHBIX OIPAaHHYCHHUI Ha OTICPAIHH
MIPOTpaMMHUPOBAHUS U CTUPAHHUS.

A7:A4=1110b = Eh

3Dh

A8

Al12:A9

Al15:A13

C3h

He ucnoab3yercst
1b — mo ymomuanuio

BpemeHnHoi1 HHTEepBaJ MexKAy BO300OHOBJIEHHEM
NMPOrpaMMHUPOBAHNS M OYepPeTHOH MPUOCTAHOBKOM

TunuyHoe 3HaYCHHE BPEMEHHOTO MHTEPBaJIa MEK/1y BO30OHOBIIEHUEM
MIPOrpPaMMHUPOBAHUS U OUEPEIHOI MPUOCTAHOBKOM 3a7aeTcs 110
dopmyiie Tryr = (Count+1)-64 mkc,

rae Count = A12:A9 — 3nagenwue ot 0 1o 15.

0001b — Count = 1.

TunuuHoe 3Hau€HUE BPEMEHHOTO UHTEPBAI MEXAY BO30OHOBICHUEM
IIPOrpaMMHUPOBAHUS U OUepeIHOM npuoctanoBKo (1+1)-64 Mkc =
128 mxc

3Eh

Al19:Al16

A23:A20

18h

Bpemsi npuocTaHOBKH NPOrpaMMHPOBAHUS

MakcumanbHOe BpeMsi, He00X0auMOoe (DIIdII-yCTpOUCTBY ISt
MIPUOCTAHOBKH OIEPAIMH TPOTrPAMMHUPOBAHKS K TOTOBHOCTH
MIPUHUAMATh KOJbI Pa3pPEIICHHBIX KOMAH/I.

MakcumanbHOe 3HaUe€HHE BPEMEHHU IPUOCTAHOBKH MTPOTPAMMUPOBAHUS
CTpaHHIIbI 3a1aeTes o popmysie tsuse pr = (Count+1)-Unit,

rae Count = A17:A13 — 3nauenne ot 0 10 31;

Units = A19:A18 — equnuiist usmepenus spemenu (00b — 128 Hc;

01b — 1 mkc; 10b — 8 mxc; 11b — 64 Mkc).

A17:A13 = 00110b — Count = 6;
A19:A18 = 10b — Units = 8 mxkc.

MaxkcuMaabHOE 3HaYSHUE BPEMEHHU IPUOCTAHOBKH IMPOTPAMMHPOBAHUS
cTpaHullsl (6+1)-8 MKc = 56 MKC

BpeMeHHOii H”HTEepBaJI MeK1y BO30OHOBJIIEHHEM CTHPAHHUS U
04YepeqHOM NPHOCTAHOBKOM

TunuuHOE 3HaYCHNE BPEMEHHOTO WHTEPBAJI MEXY BO30OOHOBICHUEM
CTUPAHUS U OYEPETHOI MPUOCTAHOBKOM 3a1aeTcs 1mo Gopmyiie

Tryr = (Count+1)-64 Mk,

rae Count = A23:A20 — 3aaugenue ot 0 go 15.

A23:A20 = 0001b — Count =1

TunuyHoe 3HaYEHHE BPEMEHHOI'0 MHTEpBaJia MEX/1y BO3OOHOBIEHUEM
CTHpaHus U ouepeaHon nmpuoctaHoBkoi (1+1)-64 mxc = 128 Mkc
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3Fh

A30:A24

A3l

03h

Bpemsi IpMOCTAHOBKH CTHUPAHUS
MaxkcuManbHOE BpeMsi, He00X0IUuMOoe (IIAII-YCTPOUCTBY st
MIPUOCTAHOBKY OIEPAIK CTUPAHUS U TOTOBHOCTH MPUHUMATh KOJIbI

pa3pelIeHHbIX KOMAHI.

MakcumanbHOE 3HaUCHHE BPEMEHHU MPUOCTAHOBKH CTHPAHUSI 331aCTCS
o popmyie tsusp er = (Count+1)-Units,
rae Count = A28:A24 — 3nauenue ot 0 10 31;

Units = A30:A29 — equnuiist uamepenus spemenn (00b — 128 wc;
01b — 1 mkc; 10b — 8 mkc; 11b — 64 Mkc).

A28:A24 = 00011b — Count = 3;
A30:A29 = 00b — Units = 128 Hc.

MakcuMalibHOE 3HaUCHUE BPEMEHH [IPUOCTAHOBKH CTHPAHHS
cektopa/6moka (3+1)-128 He = 512 He

IMoanep:kka onepanuii NPUOCTAHOBKN/BO300HOBJIEHMSI
NPOrpaMMHUPOBAHUS/CTHPAHUS

Ob: st prid1ii-yCcTpoicTB, MOIEPIKHUBAIOIMX OTIEPAITUH
MIPUOCTAaHOBKH/BO300HOBIICHUS

Taoa

UIa NapaMeTpoB:

-

3-e ciioBo (JEDEC Basic Flash Parameter Table: 13th DWORD)

40h

AT7:A0

DOh

Ko xomaHb1 BO300HOBJIEHHS ONePALIMH MPOrPAMMHPOBAHUSA

41h

Al15:A8

BOh

Ko koMaHbI IPHOCTAHOBKH ONEPAIIUH TPOTPAMMHMPOBAHUS

42h

A23:Al16

DOh

Koa xomaHabl BO300HOBJIEHHSI OTIEPANIM CTHPAHUS

43h

A31:A24

BOh

Koa xomaHabI MNPHOCTAHOBKH Oll€palui CTUPAHUA

Taoa

HIIa MapaMeTpPOB:

[

4-e cioso (JEDEC Basic Flash Parameter Table: 14th DWORD)

44h

Al1:A0

A3:A2

AT:A4

He ucnouas3yrorcs
11b — mo ymosuaHuI0

F7h

Otcie:xkxuBaHHe CTATYCA ONEePaluH

01b — dnst udir-yeTpoitcTs, moAAep KUBAIOIIMX YCTAPEBIINN CIIOCO0
OTCIIS)KUBAHHUS CTATyCa ONEPAIUH C ITOMOIIBI0 HHCTPYKIH 05h u
npoBepku 6uta 0 (BUSY) peructpa cratyca:

—eciu BUSY = 0 — ¢am-ycTpoiicTBO rOTOBO;

—eciau BUSY = 1 — ¢asu-ycTpoiicTBO 3aHATO BHINOJIHEHUEM ONepauu

He ucnoassyrres
1111b — mo ymoa4aHuio
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Bbait
aapeca

bur
azpeca

Jlanublie

Omnucanue

45h

Al4:A8

Al5

A7h

Bpems BbIX01a MUKPOCXeMBI H3 PeKUMA MOHUKEHHOTO
JHepronorTpedieHust
Bpemst BBIX0/1a MUKPOCXEMBI U3 PEKHMa TTOHUKEHHOTO
JHEPromoTPEOICHHS 3a1aeTCs 10 hopMyIie
tsLp_orr = (Count+1)-Units,
rae Count = A12:A8 — 3uagenue ot 0 go 31;

Units = A14:Al13 — eqununst u3mepenus Bpemenn (00b — 128 Hc;
01b — 1 mkc; 10b — 8 mkc; 11b — 64 Mkc).

Al12:A8 =00111b —Count=7;
Al14:A13 = 01b — Units = 1 mkc.

Bpemst BbIX0/1a MUKPOCXEMBI U3 peKHMa TTOHUKEHHOTO
sHepronorpedieHus 3amacres mo popmyie tsip orr = (7+1)-1 Mkc =
8 MKc

Koa xoMaHabI BBIX0/1a 3 PeKUMA MOHHKEHHOT0

46h

A22:A16

A23

D5h

JHepronorTpedieHust
A22:A15 =10101011b — ABh — ko1 KOMaH/bI BBIXO/1a U3 PEKUMA
MOHM)KEHHOT'O SHEPTrOnoTPeOICHHUS

Koa xomaHabl BXoga B PEKUM MOHUZKCHHOT0 I)HepI‘Ol'IOTpeﬁJ'leHHﬂ

47h

A30:A24

A3l

5Ch

A30:A23 =10111001b — B9h — ko KOMaHaBI BX0Ja B PEKUM

MOHIKEHHOTO SHEPrONoTPeOIeHUS

IMopaepaka peskuMa NOHUKEHHOT0 YHEPronoTpedIeHus
0b — 17151 GIdII-yCTPORCTB, MOAIEPKUBAIOLINX PEXKUM HOHHKEHHOTO
SHEPronoTpeOIeHUs

Taoxa

una napamerpos: 15-e ciioBo (JEDEC Basic Flash Parameter Table: 15th DWORD)

48h

A3:A0

AT:A4

00h

OTkJiouenue pesxkuma 4-4-4
0000b — pexum 4-4-4 He noepKUBaeTCs (IIAII-YCTPOHCTBOM

Bkirouyenue pe:xkuma 4-4-4

49h

A8

A9

Al15:A10

90h

A8:A4 = 00000b — pexum 4-4-4 He nmoaaepkuBaeTcs (GIdII-
YCTPOMCTBOM

IMoanepsxka pesxkuma 0-4-4
0b — pexxum 0-4-4 He moaepkuBaeTcs GIAII-yCTPOHCTBOM

Bobixona u3 pe:xxuma 0-4-4
100100b — pesxum 0-4-4 He moamepKuBacTCs GIIAII-yCTPOHCTBOM

4Ah

Al19:Al16

A22:A20

28h

Bxon B pexum 0-4-4
1000b — pexum 0-4-4 He moaAepKUBaeTCs (IIAII-YCTPOUCTBOM

Tpe6oBanus k BrI0uenuo pexxuma 1-1-4 (QUAD)

B sToM nose ykasbiBaeTcst, COAEPKUT JIH (udII-ycTporcTBO OUT QE,
UCTIONIb3yeMbIH [uis BKIroueHus pexkuma 1-1-4 (QUAD). Eciin QE
CYIIECTBYET, TO B 3TOM I10JI€ TAKXKE ONPEIeIIsIeT MECTOIONIOKEHHE OUTa
U METOJ1 yCTaHOBKH/cOpoca bura.

010b — QE — at0 6ut Ne6 perucrpa cratyca 1. OH ycTaHaBIMBaeTCS U
cOpachIBaeTCsl C MOMOIIBIO KOMaH/IbI 3aIMCH B PETUCTp craryca |
(SR1Write). 3anuck B 6ut QE nornveckoit «1» npou3BOIUT BKIIOYCHUE
pexuma 1-1-4 (QUAD), 3amuch jtorudeckoro «0» — OTKIIIOYCHUE

pexuma 1-1-4 (QUAD)
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Bbaiit bur
JlanHbIC Onucanue
aapeca | aapeca
Otkinouenue HOLD nau Reset
B sTom noste onpenensercs, MoxHo v oTkiIounTh HOLD i RESET
A23 4yepe3 perucTp KOH(Uryparum.

Ob — orkmouenne HOLD wuiu Reset He momaep:xuBaercst (-
YCTPOMCTBOM

4Bh |A31:A24| Frp [HeHenoapsyloTes

FFh — mo ymonm4anuro

Taoauna napamerp

oB: 16-e ciioBo (JEDEC Basic Flash Parameter Table: 16th DWORD)

JHepro3aBMCUMbI UJIM IJHEPTrOHE3aBMCUMBbIN perucTp craryca 1
A4:A0 = 10000b — peructp craryca 1 COIEp HT KaK SHEPro3aBUCUMBbIC
OWTHI, TaK U YHEProHe3aBUCHMBbIE. J[J1s1 3amucy B peructp craryca 1

AG:AD HEOOXO0JMMO MPEABAPUTEIILHO TOAATh KOMAaHy pa3pelieHHs 3aiCcH
4Ch FOh )
(xox — 06h);
AG6:A5 = 11b — He HCIOIB3YIOTCS
He ucnosab3yercs
A7
1b — mo ymomuanuio
IMoanep:xka mporpaMMHOro c6poca u NocJIeI0BATEIbHOCTH
BOCCTAHOBJIEHUS
4Dh Al13:A8 08h B sToMm nosne yka3bIBaeTcs, Kak BEpHYTh (UISII-YCTPOHCTBO B COCTOSIHUE
110 YMOJTYAHHIO.
001000b — moxate komany copoca (kox — FOh)
Al5:Al4 Broixoa u3 pe:xuma 4-6aiiToBoi aapecauuu
A21:A14 = 00000000b — 4-6aiiToBas agpecalus He MOAAEPKUBACTCS
A2LALG (II-ycTpORCTBOM
4Eh Coh e
A23:A22 He ucnosab3yercs
11b: mo ymMom4aHHIO
AFh | A31:A24| 80h Bxoa B pexum 4-0aiiToBOI agpecanuu

80h — 4-GaitroBas agpecalys He MOICPKUBACTCS (IIAII-YCTPOHCTBOM
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6.28 Omnepanusi BX01a B peKUM NMOHMKEHHOT0 MOTPedIeHUs

JInst BXo/a B PEeXKHUM TMOHMKCHHOTO MOTPeOJICHUsT UCToNb3yeTcss komanaa InSleep.
Korma ycTpoiicTBO HaXOAWTCS B 3TOM pEeKXUME, BCe KOMaHIbI, 3a mckiarodeHuem OutSleep,
OyayT WTrHOpUpOBaTbcs. PeXMM MOHM)XEHHOTO MOTPeOJeHHUs MOKHO HCIOJIb30BaTh, Kak
JTOTIOTHUTENbHBIN MEXaHU3M 3alIUThl OT HEMPEIHAMEPEHHBIX ONEPALMA IPOrPaMMUPOBAHUS U
CTUpPAHHUS.

Jlns BeimonHeHUs komaHawel InSleep HeoOxoauMo mepeaarh B MHKPOCXEMY KOS
xomaH 16l BOh. JIroObie maHHbIC MTOCIIE TepeIavun Kojia KOMaHIbl OyAyT UTHOpUpoBaThes. [Tocie
nepeBoja TuHUM NCS B jorumyeckyio «1» mMukpocxema mepeiaer B pekUM MOHMKEHHOTO
notpebiieHus B TeueHue BpemeHH Isip on. NCS HOMKEH MepeKIoYuThesl Ha TpaHule Oaiita
(kpatHo 8 TakTam SCK), B IPOTHBHOM Ciy4ae MUKpOCXEMa MPEPBET ONEPAIUIO U BEPHETCS B
PEXUM OXKUIAHUS.

Komanna InSleep Oyaer nmpourHopupoBaHa, €CJIM BBITOIHSACTCS BHYTPEHHSS ONEPaIns
IPOrpaMMHUPOBAHUS/CTUPAHUS], YCTAHOBKU/CHSITHS 3aIUThl CEKTOPOB MJIM 3alMCHU PErucTpa
craryca 1.

BpeMennass nuarpamma omnepanuyd BXOJa B PEXKUM IMOHMKEHHOTO MOTPEOJICHUS
MIPUBE/ICHA HA PUCYHKE 28.

nCS \ t
tste on

( Kog onepaumu

SDI (OO OCCOGRNN0

MSB

Bbicokonmn HCH AHU
SDO COKO e[aHCHOe COCTOsIHMe

e i lcco
e T x --------- lccs

|CCSl

|
|
Pexum | Pexum
| AKTBHbIA PEXUM | TOHMXXEHHOTO
' ! notpebnexns

Pucynok 28 — Onepariusi BXo/1a B peKUM MOHMKEHHOTO TOTPEOICHUS
6.29 Omnepanusi BLIX0/1a U3 PeKUM MOHUKEHHOT0 NMOTPedIeHUs

UToOB! BHINTH U3 pPEeKHUMa MOHMKEHHOTO MOTPEOJICHUS U BO3OOHOBUTH HOPMAIIBHYIO
paboTy ycTpoiicTBa, HeoOXoauMo moaath komanay OutSleep. Komanma OutSleep sBasiercs
€JUHCTBEHHOW KOMaHJI0U, KOTOPYIO YCTPOUCTBO BOCHPUHUMAET, HAXOASCh B 3TOM PEXKUME.

JIns BBIXOAA W3 pEKMMa MOHIKEHHOTO MOTPEOJIeHHsI HEOOXOAMMO TMepenaTh B
MHKpocxemy Konx komanisl ABh. JIroOble naHHbIC mocie mepenavyd Koaa KOMaHIbl OyayT
urHopuposatkcs. [locne nepeBoga muaun NCS B mormyeckyro «1» MHUKpocxema BBIHACT U3
peKUMa MOHIKEHHOTO MOTPEOJICHUS B PEXKUM OXHJIAaHUS B TeueHHe BpeMeHH tsip orr. NCS
JOJKEH TMEepEeKIIOYUThCS Ha rpaHule Oaita (kpatHo 8 Taktam SCK), B MPOTUBHOM ciiydae
MHUKPOCXEMa MPEPBET OMEPAIMIO U OCTAHETCS B PEeXUME MOHMKEHHOTo notpednenus. [locne
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BO3BpAICHUS YCTPONCTBA B PEKUM OXKHUIAHUS CTAHOBSTCS JIOCTYITHBIMU OIEPAIM YTCHHE,
POrpaMMHUPOBAHUE WIIA CTUPAHHE.

BpemenHass nmarpamMma orepamdyd BXOJa B PEXKUM TOHMKCHHOTO MMOTPEOICHHUS
NpHUBE/ICHA HA pUCYHKe 29.

nCS \ t
tsLp oFF

o 0 1 2 3 4 5 6 L R
SCK |
( Koa onepauyv
Sl .06 0.6 B E I
MSB
sSDO BbicokommMmnegaHcHoe cocTosHne
\- ---------- lcco
lucc '/ ——lees
Pexvm T T T T T T T lccs:
! 1 Pexum
MOHWXXEHHOTO i AKTVIBHBIN PEXUM | oxupaHus

notpebnennsa

Pucynok 29 — Onepatiusi BBIX0/1a U3 peKuMa MOHWKEHHOTO MOTPeOIeHUS
6.30 Pesxum aBTOMATHYECKOM 3arpy3KHU

Pexxum  aBTOMaTMYECKOW 3arpy3Kd  IO3BOJIIET  XOCT-YCTPOMCTBY  IOJYYUTh
3arpy304yHble JaHHbIE M3 MHUKPOCXEMbI MaMATH 0€3 HEOOXOAMMOCTH MOCHUIaTh KOMaHAY
yTeHUs. ITO SKOHOMUT 32 u 6oee cTapToBbIX TakTOB SCK 1 yrmpoiaeT 10ruKky, He00X0UMYI0
JUIsl ”HULIMMPOBAHUS YT€HUS 3arpy30YHbIX JaHHBIX.

JUIs WHULMMAPOBAHUS pEXUMa aBTOMATHUECKOW 3arpy3kKd HeoOXOAMMO COpOCHUTH
NUTaHWEe WIM MojaTh KoMmaHnay Reset, 3atem mnepeBectu auHUI0O NCS U3 COCTOAHUS
nornyeckon «1» B «0» u Havath mepexiatoyaTh TakToBbIM curHail SCK. /laHHBIE HayHyTCS
BBIIABAaThCS C aJipeca OIpPEIeNIEHHOr0 B PETUCTPEe aBTOMATUYECKOM 3arpy3Ku U ¢ 3aJI€P:KKOM,
TaK)Ke OIPENEIEHHON B 3TOM peructpe. [1o ymonyaHuio MUHUMalbHAs 3aJ€pXKKa COCTABISAET
8 taktoB SCK. 3arpy3ka TaHHBIX MOET OCYILIECTBIATHCS Ha yactote 10 50 MI'm.

JlanHble TepenaroTcs MoOaliTHO, HauwmHas C Miagmero. Kaxaplid OalT JaHHBIX
BBICTABIIIETCSI HA IIMHY cTapmuM paspsgom Brnepén (MSB). Mukpocxema coaepxut
BHYTPEHHUN CUETYMK aJipeca, KOTOPhIM aBTOMAaTHUYECKH MHKPEMEHTUPYETCS MOCie KaKI0ro
nepenanHoro Oaiita naHubeiXx. Ecnaum cumrano mocnennee cnoBo (ampec 7FFFFFh) maccuBa
naMsTH, MUKpOCXeMa MpoJI0JbKaeT yTeHue ¢ Hadana maccusa (agpec 000000h). 3aaeprkek mpu
TOM HE MPOUCXOAMT. JlaHHBIE OyAyT HENpephIBHO BBIBOJUTHCA A0 TeX mop, nmoka nCS
HE TMEPEKIIIOUNTCS B cOCTOsTHUE Jlornueckoi «1». ITpu ycranoBke nmuHun nCS B «1» onepanus
YTeHUs TpeKpallaeTcs, MHUKPOCXeMa BBIXOJAMT W3 peXUMa aBTOMATHUECKOW 3arpy3kud u
ycTaHaBiIMBaeTcs pexxuM oxxuganust, muaus SDO wim muaun SDI/IO0, SDO/IO1, nWP/IO2 u
nHOLD/IO3 (ecnim 6ut QE=1) mepexoasT B BBICOKOMMIIEJAHCHOE cocTosiHUe. Ecim
ycTaHOBUTH JIMHUIO nCS B «1» 10 epenayuu nepBoro 6aiTa JaHHBIX, TO MUKPOCXEMa OCTaHETCS
B peXKMME aBTOMAaTHYECKOM 3arpy3ku. [locne nepexona B pesxuM OKUAaHUS yCTPOMCTBO TOTOBO
K IpUeMy BcexX KOMaH/ U3 Ta0auIlbl 5. Pexxum aBTo3arpy3ku Oy1eT CHOBa MHULIMMPOBAH TOJIBKO
nociie copoca nutanus UM copoca koMan0i Reset.
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Ecmu 6ut QE peructpa craryca 1 ycranoBieH B «1», TO CAUThIBAHHE TaHHBIX OyaeT
npousBoauthess Ha JmHUAX SDI/IO0, SDO/IO1, nWP/IO2 u nHOLD/IO3 anamoru4yHo
koMmanjae QORead. Ilo mepBomy Takty SCK 6uT 7 mepBoro OaiiTa JaHHBIX MOSBUTCS Ha
auand nHOLD/IO3, 6ut 6 sroro ke O0aiita nagubix nossurcs Ha auauu NWP/102, 6ut 5 — Ha
muann SDO/I01, a 6ut 4 — va muauu SDI/100. Ha cnenyromem takre SCK 6uter 3, 2, 1 u 0
nepBoro Oaita gaHHBIX MosABATCA Ha Beixogax nHOLD/IO3, nWP/102, SDO/IO1 u SDI/IO0
COOTBETCTBEHHO. TakuM 00pa3oM KaKIblii OAWT JaHHBIX OYJET BBIJABATHCS HAa BBIXOJ 32
2 takta SCK.

Ecmu 6ut QE peructpa ctatyca 1 ycranoBieH B «0», TO CYUUThIBAHUE JaHHBIX OyneT
MPOU3BOUTCS TOJIbKO Ha uHUU SDO ananoruuno komanjae FRead.

ncs _\ /_

MwuHumanbHas HavanbHas 3agepxka  [ononHuTenbHas 3agepxka

0 1 2 3 4 5 6 7 Do D1 D2 Dn2 Dn1 8% 9* 10* 11* 12* 13* 14* 15* 16* 17* 18* 19* 20* 21* 22* 23* 24* 25

se«  fUyryrryyyyL---Juiiirrrriyyyyrr T

sDI XXX XXX KKK XXX XXX KX XXX XXX XXX
Bant gaHHbix 1 BanT gaHHbIX 2

BbicokovMneaaHcHoe cocTosiHve
SDO : o7 K osX s X o) 0sXez ) 01X 0o) 07X 05X 05X 0} 0502 { o1 00X o7 o)

MSB MSB

Pucynok 30 — Urenue B pexkuMe aBTOMaTHYECKOM 3arpy3ku, out QE=0

ncs _\ /[

MuHuManbHas HavaneHas 3agepxkka  [JononHUTENbHAs 3adepxka

0 1 2 3 4 5 6 7 Do D1 D2 Dn2 Dni1 8% 9* 10* 11* 12* 13* 14* 15 16* 17*

se« Uy L Uy Uy

Bair Bair Baiir Baiir
AaHHbIX1 [aHHbIX 2  AaHHbIX 3 AaHHbIX 4

SDI/ BbICOKOMMMEAaHCHOE COCTOSIHME 7 \/ \ / \ 7 \
100 D4 X D0 X D4 X Do X D4 X DO X D4 X DO X D4 X DO
SDO/ BbicokonmnegaHcHoe cocTosiHue ! ! ' !
01 D5 X D1 X D5 X D1 X D5 X D1 X D5 X D1 X D5 X D1
nWP/ BblcokoMMneaaHcHoOe COCTOsIHNE | | | |
D6 X D2 X D6 X D2 X D6 X D2 X D6 X D2 X D6 X D2
102 ! ) | !
nHOLD/ BbICOKOMMMNEAaHCHOE COCTOSIHME : ! ! !
103 D7 X D3 X D7 X D3 X D7 X D3 X D7 X D3 X D7 X D3
MSB MSB MSB MSB MSB

Pucynok 31 — UreHnue B pexxrMe aBTOMaTUYECKOi 3arpy3ku, out QE=1

6.31 Onepanusi YTeHUusi KOH(PUTYPALMOHHOI0 PErHCTPa aBTOMATHYECKOI
3arpy3Ku

6.31.1 Onucanne KOH(PUIYPALHOHHOTO PErMcTPa ABTOMATHYECKOI 3arpy3Ku

Peructp aBTOMaTHMyeckoW 3arpy3ku MOXKET OBITh MPOYUTAH IS ONpEAeTICHUS
AKTUBHOCTH PEXXMMa aBTOMATHYECKOU 3arpy3Ku M KOH(UTypanuu ero padoTel. Peructp moxer
ObITh MpouHMTaH B Jt000E BpeMsi, Jake BO BPEMs BBINOJTHEHUS BHYTPEHHHX OIEpaiui
MPOTrpaMMUPOBAHUS I CTUPAHMUSL.

JUis  dreHuss perucrpa aBTOMATHYECKOW 3arpy3Kd HEOOXOJMMO YCTaHOBHTH
auanio NCS B cocTostHKe torndeckoro «0» u mepeaats B MUKpocxeMy ko komanasl ABRRead

© AO «IIKK Munanop» TCKA.431214.031CI1 o7



Ilpoexm cneyughuxayus MDR23065

(1 Gaiit: 14h). [Tociie momyyeHus KO/1a KOMaH bl MUKPOCXEMa HAYMHACT BbIauy 3 OalT TaHHBIX
peructpa aBro3arpy3ku Ha JuHII0 SDO Ha kaxaom takte inann SCK. [Tocne Beirpy3ku 3 6aiit
BbIjIaua JIaHHBIX MOBTOpSIETCS 0 TeX Mop, moka JuHus NCS octaéres B coctostHUM «0» U
NPUCYTCTBYIOT HMITYJIbCHI Ha BbiBoge SCK.

Bpemennass gumarpamMma  omepandd  YTCHHST KOH(PUTYPAIIMOHHOTO  PETUCTpa
aBTOMATHYECKOM 3arpy3KH MpUBe/IeHa HA pUCYHKe 32.

nCS \ /
o 0 6 7 8 14 15 16 22 23 24 30 31 32 38 39 _
SCK ' r

( Kop onepaumm
f ————

SDI C1an OO0 OOCROUOCXNXKX
SDO B"'CDEODQTMS;‘TE::CHD‘* < ABSD[6:0], ABE XABSA[G:O], ABSD[7]X X, ABSA[13:7] X ABSD[6:0], ABE >7

1-blit 6anT perncipa 2-oh Gant perucipa 3-ui Gait perncipa 1-blit GanT perncipa
aBTO3arpy3im aBTO3arpysim aBTO3arpy3 aBTO3arpysim

Pucynok 32 — Onepariust uTeHrs KOH(QUTYpallMOHHOTO PErUCcTpa aBTOMATHUECKOM 3arpy3Ku

[TepeBon auHuu NCS B COCTOSIHME JIOTMYECKOH «1» MpephIBacT ONEPaIMi0 YTCHHS
KOH(UTYPAITMOHHOTO PETHCTpPa aBTOMATHUYECKOW 3arpy3ku W mepeBoauT JmHHI0 SDO B
BBICOKOMMIIEITAHCHOE cOcTosiHUE. M3MeHeHue coctosHus auHUE NCS MOXKET MPOUCXOIUTh B
JA1000€ BpeMsi, YTCHHUS ITOJTHOTO OaiiTa TaHHBIX HE TpeOyeTcs.

Hasnauenne OWT KOHQUTYPAIMOHHOTO PETHCTPAa aBTOMATHYECKOW 3arpy3Kd
npuBeIeHO B Tabmuie 12.

Tabnauma 12 — Ha3nauenue out peructpa AutoBoot

Homep | HazBanue

OCTyIl Omnucanue
oura oura Hocry

23 - - Hesnauamuii. MoxeT npuHUMAaTh 11000€ 3HAUCHUE.

HauanbHblii afgpec U1 YTeHUs JaHHBIX BHIPOBHEHHBIH 110
rpanuue 512-6aitHoi ctpanuibl (A8 — A0 Bee 0). 3anaet
crapuiue agpeca A22 — A9 (10 yMOITYaHHUIO TIPH MTOCTABKE apec
pasen 0000h)
Bennuuna nonosHUTENbHON HavambHOU 3a1epkku B TakTax SCK,
KoTOpas OyzaeT 106aBieHa K MUHUMAJIbHBIM 8 TaKTaM OKUIaHUSI.
(0 YMOJT9aHUIO TPH TTIOCTABKE JOTIOJHUTEIbHAS 33IepKKa paBHA
00h)

0 PexxuM aBTOMaTHUECKON 3arpy3KHu BBIKIIOUEH (110
0 ABE R/W YMOJTYQHUIO [TPHU MTOCTABKE)

22:9 | ABSA[13:0]| R/W

8:1 | ABSD[7:0] | R/W

1 |Pexxum aBTOMATHYECKOM 3arpy3Ku BKIIOUCH

[Ipumeuanue — OO603HaAUYCHHE TOCTYTIA:
R/W — urenue u 3anuce
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6.31.2 butr ABE

bur ABE mnpumensieTcss Uisi BKIIIOUEHUS/BBIKIIOUEHHUSI pEXUMa aBTOMATHYECKOM
3arpy3ku. Korma 3ToT OUT ycTaHOBJICH B «1», peKUM BKIIFOUEH, COOTBETCTBEHHO I10 MOIBEMY
NMUTAaHUS MHUKPOCXEMa HAYHET BBIJABaTh JAaHHbIE W OyIeT WrHOPUPOBATH KOMAaHJIBI,
MochlJIaeMble Ha Hee, Moka He OyJeT mpodyuTaH MepBbld OalT maHHbIX. Ecim 6ut ABE B
coctossHUU «0», TO TO TOABEMY NTHUTAHHUS MHUKpPOCXeMa B OOBIYHOM pPEXKHME W TOTOBa
MpUHUMATH JI0Oble KOMaHIbl M3 Ta0nuiel 5. bur ABE Xxpanutcs B 3HEpProHe3aBUCHMOM
KOH(UTYPAITMOHHOM PETUCTPE U COXPAHSIET CBOE COCTOSIHUE TOCIIe BBIKIIOUeHUs nuTanus. [1o
yMoTyaHuio npu nocraBke 6ut ABE nHaxonutcs B coctosaun «0». [{1s U3MEHEHUs COCTOSHUS
oura ABE npumensercs xomanma ABRWrite. Komanma Reset He u3MeHsSET COCTOSHHE
oura ABE, HO n03BOJIsI€T NOBTOPHO MHUIIMMPOBATH BbIAAauy JaHHbIX, eciii ABE B «1» u panee
yKe ObliIa TPOM3BE/ICHA BhIJ]a4a JaHHBIX.

6.31.3 butel ABSD

Bocemp Our ABSD mnpennasHaueHbl A 3aqaHUS 3HAYCHHS JOIOJTHUTCIHHOM
HavyanbHOM 3amepkku B TakTax SCK, xoTopas Oymer moOaBieHa K MUHUMAJIBHBIM 8 TaKTaM
OXHJaHUs, OT nepeBoja JUHUM NCS B COCTOSTHUE JIOTHYECKOTO «0» 10 TOSIBICHUS MEPBBIX
JAHHBIX Ha BBIXOJE MHKPOCXEMbI. BelnunHa MOMOTHUTETHHOM 3aJePKKH MOXKET OBITh
ycraHoBiieHa oT 2 jo0 256 taktoB SCK, mpu ABSD = Oh momomHuTenbHas 3amepikka He
ucnosb3zyercs. butel ABSD xpaHsTCs B 9HEProOHE3aBUCUMOM KOH(MUTYPAIIMOHHOM PETUCTPE U
COXPaHSIOT CBOE COCTOSIHHE ITOCJI€ BBIKIIOYEHHUS NUTaHUA. [0 yMonMYaHHMIO MpU TOCTaBKE
outel ABSD Haxomsarcs B coctosHuu «0». Jlns wm3MmeHeHus cocrosaus OwmtoB ABSD
npumMensiercs komanga ABRWrite. Komanna Reset He nusmenser cocrosaue outos ABSD.

6.31.4 butslt ABSA

UYeteipnaaate 6ut ABSA mnpemHasHadeHbl Ui 3aJaHds HAYalbHOTO ajpeca IS
YTEHUsI JaHHBIX B PEXUME aBTOMATUUYECKOW 3arpy3ku. HauanbHblii ajapec BBIPOBHEH I10
rpanuie 512-6aiitHoit ctpanunbl (A8 — AQ Bce «0»). C momompto 6utoB ABSA 3amarorcs
crapmue agpeca A22 — A9. butet ABSA xpaHsITCsi B 9HEProHE3aBUCUMOM KOH(PUTYpPAITMOHHOM
PETUCTPE U COXPAHSIOT CBOE COCTOSTHUE TMOCJE BBIKIIOYEHUs NuTaHus. [lo ymomuanuio mpu
noctaBke OuTel ABSA naxonsarcs B coctosauu «0». JIist n3MeHeHus coctossaus 0ntoB ABSA
npumMensieTcst komanga ABRWrite. Komanna Reset He nusmensier cocrossaue o6utos ABSA.

6.32 Omnepanus 3anucu KOHPUTYPALMOHHOTO PErUCcTPa aBTOMATHYECKOI
3arpy3Ku

Orta onepanust Heobxoauma st mogudukanuu 6utoB ABE, ABSD, ABSA peructpa
aBTOMAaTHYECKO# 3arpys3ku. Ilepes Boimonnenuem komanasl ABRWrite Heo6xoauMo BbIIaTh
xomanay WriteEn anst ycranosku 6ura WEL peructpa craryca 1 B morudeckyro «1».

[Tpu Beimonuenun komauasl ABRWrite nuuaus nCS momkHa OBITH B COCTOSHUHU
norudeckoro «0» u koa komauabl 15N TomKeH ObITh 3arpyKeH B MUKPOCXEMY BMECTE C TPEeMs
Oaiitamu faHHBIX. JIIOOBIE MOMONMHUTENbHBIE OAaWTHI JAHHBIX, MOCHUIAEMBIE IOCJIE STOTO
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MuKpocxeme, urHopupytorcs. [locie mepeBoga nmuaun NCS B cOCTOSIHUE JTOTHYECKON « 1y,
MHUKpOCXeMa Ha4YHET 3amuch HOBOro 3HaueHusi outoB ABE, ABSD, ABSA B sueliku naMsatu
HHEProHE3aBUCUMOTO KOH(UTYPAIMOHHOTO PETUCTPa aBTOMATUYECKOM 3arpy3KH.

Jlns 3ammcu HOBoro cocrosiuus OutoB ABE, ABSD, ABSA B sueliku mamsaTH
WHUIUUPYETCS OTepanus MPOTPaMMHUPOBAHMS/CTUpaHUs. Bpemsi OXuJaHUS OKOHYAHUS
onepanuu 3anucu 6utoB ABE, ABSD, ABSA He menee tcyw(nvr). Bo BpeMs 3amucu 3Tux OUToB
PEKOMEHIYETCS II0JIb30BAThCS OIlEpallMell YTEHUSI PETUCTpa cTaTyca 1, KOTOPBIM IMOKa3bIBAET
CTaTyC BBIMIOJIHEHUS BHYTPEHHEH omepanuud. ITO IMO3BOJUT COKPATHTh BPEMs OXKHUJAHUS
BBITIOJTHEHUS OTIepaIiu.

MukpocxeMa BBITIOJHSAET aJITOPUTM JACTCKTUPOBAHUS ONTHOKHU TIPH 3aITUCU COCTOSHUS
outro ABE, ABSD, ABSA: B 3aBUCHMOCTH OT TOI'0, Ha KaKOM »JTalle 3alucu
HHEPrOHE3aBUCUMOTI0 PErucTpa (3Tan CTUpaHUs WIM NPOrpaMMHUPOBAaHMS) MPOU30IIEN COOM,
MoryT ObITh ycTaHoBieHbl OUThl E_ ERR miin P_ERR perucrpa cratyca 2.

[Tonubie 3 OaifTa NaHHBIX JOJKHBI OBITH 3arpy>K€Hbl B MOJIYJb TMaMATH TeEpen
n3MeHeHneM JUHUU NCS B COCTOSHUE JIOTHYECKOW «1», TO eCTh Ha TpaHulle OaiiTa (KpaTHO
8 raktam SCK), mHadue MukpocxeMa MpepBET omepanuio, coctossane 6utoB ABE, ABSD,
ABSA ne uzmenurcs, 3nauenne 6uta WEL perucrpa craryca 1 Takxke He u3MEHUTCS.

Bpemennas quarpamma orepariuu 3aricy YHEProHe3aBUCUMOTO KOH(UTYPAITMOHHOTO
perucTpa aBTOMaTUYECKOM 3arpy3KH MpUBe/IeHa Ha pUcyHKe 33.

nCS \ /
o 0 6 7 8 14 15 16 22 23 24 30 31 _
SCK | e o o e o o o o o o o o |_

1-bii 6aniT perncipa 2 6anT pernctpa 3 6anT pernctpa
Kopn onepauum aBTO3arpy3Kku1 aBTO3arpy3Ku aBTO3arpy3km
SDI 4( 15h X ABSD[6:0], ABE X ABSA[6:0], ABSD[7] X X, ABSA[13:7] >7
SDO BblcoKovMN efaHCcHoe COCTosHMe

Pucynok 33 — Onepanus 3anucu KOHQUTYpalMOHHOTO PETUCTPa aBTOMAaTUYECKOM 3arpy3Ku
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7 Tunosasi cxeMa BKJIIOYEHUS

20

%

2 D1

8 A

E g 194 ncs RPROM

&< 10 1 sck

£ 9

=l SDI <= <>WVSDO
s E - 114 hHOLD <=

g GND
3)

P

- NC

1

C1 — xongencarop emkocThio 0,1 Mx® + 10 %);
C2 — xonaencarop emMkocTho 10 Mx® £ 10 %;
D1 — mukpocxema MDR23065;

S

ICl ICZ

2,4-8,12,

14-18

G1 — UCTOYHHMK MTOCTOSIHHOTO HanpspKeHust nutanus (2,2 — 3,6) B

Gl

Pucynok 34 — TumoBast cxema BKIIOUSHHS MUKPOCXEMBI TIPH SKCIUTyaTalluu
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8 BpeMmeHHBbIe THATPAMMBI

twH(ncs)
- U A
nCs o \
ts(nes-sck) 1lfciscky  twhisck) twi(sck) tsmes-sck) th(ncs-sck)
——————— \ 5 — -=A -=A
SCK \ Z IH Umn 7 \ 7 \
\\ UIL7 Ui l/ \\ 1, \\
tso-sck) tH(p-scK)

DI /10003 s XXX XX JX2 KOOXKXKOXKXKIXK =2 XXX

Pucynoxk 35 — Bpemennas quarpaMma 3aricH 1o TocieoBaTeabHoMy Kanamy SPI

twHncs)

ncs /™

lfesew twh(sck) twi(sck) trHz(ncs-D) R
twHi(sck) twiascx) trLz(ncs-D)
U Un
SC K Ui

tpzH(sck-D) tv(sck)

tpzL(sck-D) |
Pucynok 36 — BpeMenHas quarpamma 4TeHus 1o nocieaoBarenbHoMy kaHany SPI

SDO /100-103
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H(D- K D- K -
X UAAROOOO00000000K
SDI *\
tpHz(nHOLD-D) | N {pzH(nHOLD-D)
tPLZ(nHOLD-D) il tF’ZL nHOLD-D
SDO Q7 8 Q6 Qs
- XUmw
ncs \

tS(nWP—nCS)
<7
UH |
nWpP |
|

SCK

SDI MSB

I
Pervcrp 3awuTbl CEKTOPOB AOCTYMNEH HA U3MEHEHVE I | Pernctp sawmrbl
I CEKTOPOB 3a6noKknpoBaH

Pucynoxk 38 — Bpemennas nquarpamma anis curaana nN\WP
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9 DuekTpuueckue napaMmeTpbl

Tabnuma 13 — DnexTpuyeckue mapameTpbl MUKPOCXEM MPH MPUEMKE U TTOCTABKE

q 5 Hopma T
aMMEHOBaHUE MapamMeTpa KBEHHOE emiepa-
P pa, y rnapameTpa p
€IMHUIA U3MEPEHHUS], 0003HaueHue Typa
HE HE
PEXUM U3MEpEHUs napamerpa cpensl, °C
MEHee 6onee
BrixogHOe HanpspKeHUE BBICOKOTO YPOBHS, B UoH 0,8 - Ucc -
BrixogHOE HanpsbKeHEe HU3KOTO ypoBHS, B UoL - 0,2 - Ucc
Tok yTeuku BBICOKOTO YPOBHSI Ha BXOJIE, MKA liLH —-10 10
Tok yTeuku HU3KOr0 YpOBHS Ha BXOJ€E, MKA hie —-10 10
BX0/1HOH TOK HU3KOTO YPOBHS, MKA, I 150
IL - -
10 BXO/IaM C PE3UCTOPOM J0ONPEEIICHUS
BBIXOIHOM TOK BBICOKOTO YPOBHS B COCTOSIHUU
lozH -10 10
«BBIKII0YEHOY, MKA 25,
BbIx0o1HOM TOK HU3KOTO YPOBHSI B COCTOSIHUU 125,
lozL -10 10 —60
«BpIkITI0UeHO», MKA
JInHAaMUYECKHUI TOK MOTPEOIeHUs, MA,
lcco - 20
0e3 Harpy3Ku
Tok notpebienus B pexxuMe XpaHeHus, MA lccs — 2,5
Tok notpeGienus B pexkxruMe NOHMKEHHOTO | 0.8
ccst -
JHEPronoTpeOIeHus, MA ’
Bpemst BEIOOpKH TaHHBIX TI0 CHIaay CHTHAIA ¢ 3
A(SCK -
SCK, He (5¢K9

[IpuMedyanue — 3HaK «MHHYC» Iepe]] HOPMOI Ha TOK O3HaYaeT HAIIPABJIEHUE TOKA, BHITEKAIOIIETO
13 BbIBO/Ia MUKPOCXEMBI. 32 BETMUMHY TOKA IPUHUMAIOT a0COJIFOTHOE 3HaYEHUE NTOKa3aHUI U3MEpUTENs

TOKa

MukpocxeMbl JOKHBI OBITh YCTOMYMBBI K BO3/ICHCTBUIO CTATUYECKOTO AJICKTPUUECTBA

¢ nnorenuaioM He menee 2000 B.

Yucno HMKIOB MporpaMMHUpoBaHus/cTupanus AaHHbix — He meHee 10 000.
Bpewms xpanenus undopmanuu — He meHee 10 ner.
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10 IIpenenbHo-a0MyCcTUMBIE U NMpe/ebHbIE TApaMeTPbl

Tab6nunma 14 — IlpenenbHO-IOMYCTUMBIE PEXUMBI 3KCIUIyaTallud M IpeJesbHbIE
AJIEKTPUYECKUE PEKUMBI MUKPOCXEM
v 2 = Hopwma mapametpa
9 E &
HaumenoBanue napamerpa, % % a; npeeabHO- npeeabHbIN
€JUHHLIA U3MEPECHUS £ % & | HOIMyCTUMBIA PEKUM pexum
> o &
M2 = | mewmenee |me Gonee|He MeHee |He Gonee
Hanpsoxenue nutanus, B Ucc 2,2 3,6 - 3,9
BxoaHoe HanpspKeHHe HU3KOTO ypoBHs, B Ui 0 0,2 -Ucc| -0,3 -
BxonHoe HanpsiKeHue BHICOKOTO YpOBHS, B Uin 0,8 - Ucc 3,6 - 3,9
HampsipkeHrne HU3KOro YpOBHS B COCTOSTHUT
UozL 0 - —-0,3 -
«BrixkroueHo», B
HanpspxkeHue BBICOKOTO YPOBHSI B COCTOSIHUU
Uozn - 3,6 - 3,9
«BpIkr0oueHO», B
BbIXOAHON TOK HU3KOTO YPOBHSA, MA loL — 4 — 8
BEIXOIHON TOK BBICOKOTO YPOBHS, MA loH -4 — -8 —
Bpems oxuganus OKOHYAaHUS OTIepaliui
ter_sec 32 - - -
CTHUpaHUS CEKTOpPa, MC
Bpemst oxxugaHusi OKOHYAHHSI OTIEpAIIAN
ter BLK 100 — — —
CTHpaHHsI OJIOKa, MC
Bpewms oxuganus OKOHYaHUS OTIepaliui
ter_cHIP 400 — — —
CTHUPAHUS MUKPOCXEMBI, MC
Bpemst oxxuaHusl OKOHYAHHSI OTISPAITAN ¢ 59
. PR_WRD - - -
MPOrpaMMHUPOBAHUS CI0Ba U3 4 OalT, MKC -
Bpems oxugaHus OKOHYAHUS OTIepaIiui i 165
o PR_PG - - -
[POrpaMMUPOBAaHUS CTpaHULIBI 512 Gailt, Mc - ’
Bpems oxugaHus OKOHYAHUS OTIepaIiui
tunpPrRT 32 — — —
CHSITHUS 3alIUTH CEKTOPOB, MC
Bpemst osxxuaHusl OKOHYAHHSI OTICpAIAN ¢ 59
PRT — — —
YCTAHOBKH 3aIlIUTHI CEKTOPOB, MKC
Bpems 1uKia 3aniucu SHEProHe3aBUCUMOTO
tcyw(nvr) 32 - - -
KOH(UTYPAIIMOHHOTO PEerucTpa, Mc
Yacrora TakTOBOTO cuTHaNa HHTEpdetica SPI,
fe(sck) - 50 - —
MI g
JITUTEebHOCTh CUTHAJIA BRICOKOTO YPOBHS
twH(scK) 8 - - -
cuaxpocurnaina SCK, He
/MU TeThHOCTh CUTHAJIA HU3KOTO YPOBHS
twi(sck) 8 — — —
cuHxpocurHaina SCK, He
Yacrora TakTOoBOrO curHana unrepgeiica SPI B
fci(scky - 40 - -
pexxume utenus ¢ kogoM 03h, MI'q
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Hopwma napamerpa

9 £
£ 5 E .
HaumenoBanue napamerpa, =32 IIpeIeIbHO- IIpeeabHbIN
€AMHULA U3MEPEHUS € £ & | HOIyCTUMBIA PEKUM pexum
> o &
S E
g

He MeHee | He Oosiee | He MeHee |He Ooltee

JIMMTEeTbHOCT CUTHANA BBICOKOTO YPOBHS
cunxpocurnana SCK, He, twH1(scK) 10 — — —
B pexxuMe uteHus1 ¢ kogom 03h

JIMMTETbHOCTh CUTHAJIa HU3KOTO YPOBHS
cunxpocurnana SCK, He, twiLi(sck) 10 — — —
B pexxuMe uteHus ¢ kogom 03h

BpeMH YCTAHOBJICHU BXOOHBIX CUTHAJIOB

SDI/100, SDO/I01, nWP/102, nHOLD/IO3

OTHOCHUTENNBHO (ppoHTa cuHxpocurHaia SCK, tsu(p-scky > B B -
HC
Bpewmst ynep>kaHusi BXOAHBIX CUTHAIOB
SDI/100, SDO/I01, nWP/102, nHOLD/I03
tH(D-scK) 3 - - -

OTHOCHUTENNBHO (ppoHTa cuHxpocurHaia SCK,
HC

Bpewmst ycTaHOBIICHHS HU3KOTO/BBICOKOTO
ypoBHs curHana nCS otHocuTenbHO (hpoHTa | tsuncs-sck) 8 — — —
cunxpocurnaia SCK, He

Bpewmst ynepkaHusi HU3KOT0/BBICOKOTO YPOBHS
curdana nCS oTHOCUTENBHO (hPpOHTA tH(ncs-sck) 6 - - -
cunxpocurnaina SCK, He

JlmuTenbHOCTD BHICOKOTO YpOBHS curHana nCS,

twH(nCs) 20 - - -
HC

Bpewmst ycTaHOBIIEHHS HU3KOTO/BBICOKOTO
ypoBHs curtaza nWP OTHOCUTENIBHO criazia tsugwe-ncs) 5 - - -
curHaiia nCS, He

Bpewms ynepskanusi HI3KOT0/BBICOKOTO YPOBHS

curnaia nWP otHocuTensHO (poHTa CUTHANMA | tH(nwp-nCs) S - - -

nCS, HC

EMKOCTb Harpy3kH BbIXOJ0B, TP CL — 15 — —
I[Ipumeuanus

1 3nauenue napamerpoB ter sec, ter BLK, ter_cHiP, tPrR_WRD, tPr_PG, tunpPrT, tPRT, tcyw(nwR)
COOTBETCTBYET  MHHUMAJIbHOMY  3HAYEHHIO BPEMEHH  OXHIAHWUS  OKOHYAHWS  OIeparmii
POrpaMMHPOBAHHKS/CTHPAHUS 0€3 OTCICKUBAHUS CTATyCa BBITOJHEHHUS oneparun. JIJisi COKpaleHus
BPEMECHHU MPOTPAMMHPOBAHMS/CTHPAHUST PEKOMEHIYETCS TOJIb30BaThCs ONEpaIeil YTEHHs PErucTpa
craryca 1.

2 He nmomyckaercst OATHOBPEMEHHOE BO3/ICHCTBHUE ABYX U OOJIee MPEIeTbHBIX PEKUMOB
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11 CnpaBouHble mnapaMeTpbl

Tab6nuna 15 — CrpaBouHble mapaMeTpbl MUKPOCXEM

Hopma
HaunmenoBanue napamerpa, bykBeHnHOE napamerpa Temmnepa-
€MHUIIA U3MEpEHUs, o00o3Ha4YeHHe Typa cpesbl,
HE HE
PEKUM U3MEPEHUS napaMmeTpa °C
MeHee | Oonee
Bpewms oT nojaun HanpsKeHUs MUTAHUS 10 TIEPBOTO
tpwr_oN 150 —
oOpallieHus: K MUKPOCXEME, MKC
Bpewms ynepskanusi Hanps>KeHUs: TUTaHUS
OTHOCHUTEJIBHO MOCIEHEN 3aBEPILICHHON OIepaluu, tPwr_OFF 0 -
MKC
Bpems nepexonia MUKPOCXEMBI B PEKUM i 10
SLP_ON -
MOHIKEHHOTO SHEPronoTpeOIeHUs, HC -
Bpems BbIx0/1a MUKPOCXEMBI U3 PEXKUMA i 75
SLP_OFF -
MOHIKEHHOTO SHEPronoTPEOICHHS, MKC - ’
Bpems nprocTaHOBKH CTUpaHUs, HC tsusp ER _ 400
Bpemst nprocTaHOBKY NpOrpaMMHpPOBaHUS, MKC tsusp PR _ 52
Bpewmst BO30OHOBIIEHUS TPOTPaMMHUPOBAHHUS /
tRESUME - 150
CTUpPAHUs, HC
Bpewms 3aaepxku pacpocTpaHeHHs CUTHANIAa JAHHBIX 25,
IIPU [IEPEXO0/I€ BBIXOA U3 COCTOSIHUSA HU3KOTO tPHZ(nCS-D) B 10 125,
(BBICOKOT'0) YPOBHS B COCTOSIHUE «BBIKITIOYEHO» 110 trLz(nCs-D) —60
¢pouTy curnana nCS, He
Bpemst 3anepkku pacipocTpaHEHHUs CUTHaIA JaHHBIX
IIPY NIEPEXO/IE BBIXOAA U3 COCTOSHUSA «BBIKIIIOUEHO» B|  tPzH(SCK-D) 0
COCTOSIHUE HU3KOTO (BBICOKOI'0) YPOBHS IO CHIaay tpzL(sck-D)
cuxpocurnana SCK, He
Bpemsi 3anepkku pacipocTpaHEHHUS CUTHaIA JaHHBIX
IIPU NIEPEXO0/I€ BBIXOJA U3 COCTOSHUS HU3KOTO tPHZ(nHOLD-D) 5 8
(BBICOKOT0) YPOBHSI B COCTOSIHME «BBIKITIOUE€HO» 110 tPLZ(nHOLD-D)
cnany curHaina nHOLD, ue
Bpems 3anepxkkn pacipocTpaHEHMs CUTHAJIA JAHHBIX
IIPU NIEPEX0/I€ BBIXOA U3 COCTOSIHUS «BBIKIIIOUeHO» B| tpzH(hHOLD-D) 5 8
COCTOSIHME€ HU3KOTO (BBICOKOTO) YPOBHS 1O (POHTY tpzL (nHOLD-D)
cur"ana nHOLD, Hc
Bpems coxpaHeHUs BBIXOAHBIX JaHHBIX IOCJE craja
tv(sck) 0 -
cuxpocursana SCK, He
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12 TunoBbie 3aBUCHUMOCTH

Paznen nHaxogutcs B pa3paboTke.
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13 TadapuTHBIN YyepTex

018,890 *02%

-0,127

13

20 nasoB

B
| 2675 max | 412708
0,508 + 0,200 h
e T - 1,27
ﬂ B2
Y ol g
M A
o
Q
3 A S| 3
) ©
B < B =
— 3 < S
g
1 3la |- L o
c
S Krntou
« ] e
19 ; i 194
1,14 £ 0,10 C
20 nnowanok 1.27 -t
19 nnowagok

1. Hymepauyst BLIBOAHbIX NIOLLAA0K NoKasaHa yCroBHO

Pucynox 39 — Mukpocxema B koprryce MK 5121.20-A

L 016 + 0,200

3 noauumun

1,016 + 0,200

‘

3 noavummn

© AO «IIKK Munanop»

TCKA.431214.031CI1

69



IlIpoexm cneyugpuxayus MDR23065

14 Hudopmaums ajs 3aKa3a

TemneparypHbiii
O06o3HaueHne MapkupoBka Tun xkopmyca o
nuara3on, °C
MDR23065 23065 MK 5121.20-A ot —60 o 125

VYcioBHOe 0003HaUCHHE MHUKpPOCXCM IIpH 3aKa3¢ B JOIOBOpPC Ha IIOCTABKY U B

KOHCTPYKTOPCKOW JIOKYMEHTALIMU APYTrOM MPOAYKINHU JOJKHO COCTOSATH U3:

— HAUMCHOBAHUC HU3ACIINA — MUKPOCXCMaA,

— 00o3HauyeHus TUMa (TUIIOHOMHUHANA);

— o0o3Hauenus texunueckux yciaopuit TCK.431000.002TY;
— o6o3nauenus cnenudukanuun TCKA.431214.031CII.

[Tpumep 0603HAUCHUST MUKPOCXEM:
Muxkpocxema MDR23065 — TCK$1.431000.002TY, TCKA.431214.031CII.
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JIuCT perucrpauuu u3MeHeHun

NoNe
Ne
y Hara Bepcus Kpatkoe conepxkanue n3MeHEHUs W3MEHSIEMBIX
/11
JINCTOB
1 |24.02.2026 | 0.1.0 |BBexeHa BuepBbic
N3menenst HopMbl mapameTpoB: Ucc, li, lccs, lecst,
tasck), twH(sck), twi(sck), tsup-sck), tHp-sck), tsuncs-sck),
2 106.05.2026 | 0.2.0 [tHncs-sck), twH(ncs), fe(sck), feisck), Unco muknos 1,64 - 66
MIPOrpaMMHUPOBAHMS/CTHPAHUS TaHHBIX, Bpems XpaHeHHs
nHpopmaruu
HcnpaBneHo onucanue onepayuy IpUOCTAaHOBKH 110 11,12
curnainy NHOLD B noapasznene 6.2.
3 124.08.2026 | 0.3.0 [M3meHEHBI HOPMBI TAPAMETPOB tPHZ(nHOLD-D), tPLZ(nHOLD-D) 1 67
tpzHn(HOLD-D), tPZL(nHOLD-D) B TaOJIHIIE CIIPAaBOYHBIX
napametpos (Tabmuia 15)
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