Cxemomexnuxka IBM

CxeMo0TeXHHUKA 00JbIINX CHCTEM

MuxkponpoueccopHbie CHCTEMBI.

Pa3zButre MUKpORJIEKTPOHUKH, OOecreyunBIee ObICTPBI POCT CTENIEHU MHTE-
rpamyu, MUKPOCXEM, TMosiBIIeHne 00X uHTerpaibHbXx cxem (BUC — ot 1000 sme-
MeHTOB Ha kpuctaie) u ceepx - BUC (CBUC — cBpime 10000 351eMeHTOB Ha Kpu-
CTaJule) MocTaBMWJIO B Hayaje 70-X TOA0B HOBBIE MPOOJEMBI Mepe] pa3padoTUMKaMH
MukpocxeM. C OJHOM CTOPOHBI, SKOHOMHKA IPOU3BOJICTBA TpeOoBasia OOJBIIIOTO
obwema Brimycka bBUC nipu orpanndeHHON WX HOMEHKIIaType (ducie tumnoB). C apy-
roil cTopoHbl Kaxcowvtii mun BUC, npedcmasnarouwux codoul «xicecmkyro», Heusme-
HAEMYI0 CIMPYKMYPY U3 COMEH U MblCAY 102UHECKUX INEMEHM 08, MO2 8bINOIHAMDb
MOJIbKO 00HY Onpedenennylo PyHKUuIo uiu éecobma 02PAHU4eHHblil UX Haoop, T. €.
BUC 6pumn y3kocnenuann3upoBaHHbiMU. [loatomy uncno tunoB BUC, Tpebyembix
JUISL peanu3alii pa3Ho0Opa3HbIX IUGPOBBIX CUCTEM, BO3pacTalio, a TpeOyemblil 00b-
eM BhIImycka Kaxaoro u3 Tunos bBUC oxa3piBaicst HEOOIbIIUM.

Pemenne npoGiemsl Ob110 JOCTUTHYTO pazpaboTkoit BUC, hyHKIMH KOTOPBIX
3a/1al0TCA IyTEM 10/1a4M BHEIIHUX IEKTPUUYECKHUX CUTHAJIOB, U3MEHSIOLIUXCS TI0 OI-
peaneneHHoi nporpamme. Takue nporpammupyemsie bUC nonyywin Ha3BaHUE MUK-
ponpoueccopog. KaueCcTBEHHbIM OTJIMUYHMEM MHUKPOIPOLECCOPOB OT JIPYTUX THUIIOB
MUKPOCXEM SIBJISIETCSI 603MONCHOCMb UX (PYHKUUOHAILHOU NEPEeCmPOUKU ¢ NOMO-

WibIO UBMEHEHUA 8HeutHell npozpammal.

CrpykTypa 1 npuHIun padorsl HH(ppoBBIX CHCTEM.

[udpossie cucTeMbl MPOU3BOAAT 00paOOTKY MH(POpMAIMK MyTEM BBITIOIHE-
HHUS HaJl HEW OIPENECTICHHON OCIEA0BATEIbHOCTH OINEpalltii, 3a1aBa€MOil COOTBETCT-
BYIOILIIUM ayizopummom. bonpive nudpoBbie CUCTEMBI CTPOSTCS UCKIIOYUTEIHHO 10
CUHXPOHHOMY MPHUHIUITY PaOOTHI.

Anzopumm — Hab0p HOpPMATHHBIX MPABUJ, YETKO W OJHO3HAYHO OTIPEIEIISIO-
IIUX MTPOLIECC BHITIOTHEHUS 3aJaHHON PabOTHI.

PaGota undpoBoil MHUKpPOIPOIECCOPHOM CHUCTEMBbI OCHOBaHA HA MPUHUUNE

npoZPaAmMMHO20 ynpaesienus o0paboTKoN HHGOpPMAITUH.
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Ilpozpamma — GpopManu30BaHHOE OINMCAHHE PEAU3YEMOI0 B CHCTEME a/120-
pumma o6paboTku UH(DpOpMAIMK, JaHHOE B BHJIE MOCIEAOBATEILHOCTH YIPAaBIISIO-
IIMX KOMaH].

Komanoa — nBonyHBIN KOJI, 3aJaf0IIUHA JEHUCTBHUSI CUCTEMBI IO BBITTOJHEHUIO
KOHKPETHOM ONEPALINH.

MUKpPOIIPOLIECCOPHBIE  CUCTEMBI  SABJISIIOTCS  TUIUYHBIM  MPEJICTAaBUTEIIEM
60X MUPPOBBIX crucTeM. OCHOBON TaKOW CHCTEMBI SIBIISIETCS MUKPOIIPOIIECCOP.

Ilpouyeccop — ycTpoWcTBO 00pabOTKM HH(OPMALMHU, OCYIIECTBIIEMOH IO
porpaMme.

Muxkponpoyeccop (MII)— mporieccop BBINIOJHEHHBIA M0 MHTETPATBLHON TEX-
HOJIOTUH B oj1HOM min Heckoibkux BUC. Habop xoman onpenensercss BHyTpEeHHEH
CTPYKTYPOH MHUKpPOIIpOLIECCOpa MJIM MHTETrpajibHOro OJ0Ka, BKJIIOYAIOIIETO0 CHCTEMY
mukpokomanj. CymectByroT MII ¢ ¢puKkcHpoBaHHBIM U W3MEHSEMBIM HA0OpOM KO-
Man[. [lo Tuny KoMaHJ apXHUTEKTypy IpoLeccopoB MOKHO pasaenuTb Ha RISC u
CISC.

-  RISC — Reduced (Restricted) Instruction Set Computer — npoueccoput (Kom-
nvlomepol) ¢ COKpauwieHHou cucmemou komano. Havop 6onvuiozo yucna oono-
POOHBIX pecucmpos yHueepcanibnozo Haznauenus. Cucmema KOMano omuocu-
menbHo nPocmoma, KOOl UHCMPYKYUIL UMEIOm YemKylo CmpyKmypy, KaK npa-
6u10, ¢ ukcuposannoil Onunoi. Annapamnasa peanuzauyus npocmd, 1e2Ko
KOH@ellepu3upyemcsa u pa32oHAaenc.

- CISC— Complete Instruction Set Computer — npoueccopuvt (komnwvromeput) ¢
ROHBIM (C0XHCHBIM) HaADOpom uncmpyKyuil. Pecucmpuvl cyujecmeenno neoo-
HOPOOHbBL, WMUPOKUIL HADOP U PA3HAA OJUHA KOMAHO YC0MCHAECH 0EKOOUpo6a-
HUe UHCMPYKYUIl, HA YMO pacxooylomcsa annapamusie pecypcol. Bospacmaem
Yucio maKkmos, Heovxooumoe 0714 6blNOJIHEHUA UHCMPYKYUIL.

PaccMoTprM 0000IIEHHYIO CTPYKTYPY MHUKPOTIpOIIeccopa.
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Puc. 1. O60011eHHast CTpyKTypHasi CXeMa MUKpPOIpoIeccopa
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Apugpmemuxo-nocuuecxkoe ycmpoiicmeo (AJ1Y) peanuzyer apupMeTHUECKHE
(cnmoxeHue, BeIYUTaHUE) U JJormueckue (cpaBuenue, U, MJIN) oneparnuu Hag qByMst
YUCJIaMU U BBIAAET PE3yJIbTAT ONEepaluil.

Pezucmput (P) unu 610k pecucmpog nipeTHa3HAYeHbI JJIs1 XpaHEHUSI U BbIIa4n

KOMaHJ (pecucmp Komano), aipecoB (pecucmp aopecos) U JAaHHBIX (aKKYMYAAMOP).

Yempoiicmeo ynpasnenusa (YY) cnyxut mis npeoOpa3oBaHUs KOMaH/, I10-
CTYMAIOIINUX U3 PETUCTPOB U BHEIIHETO 3anoMunaruwe2o ycmpoiicmea (3y), B cur-
HAJIbI, HETIOCPEICTBEHHO BO3/ICHCTBYIOIIME HA BCE 31eMeHThl MII u ctTuMynupyromue
BbINoIHeHUE KoMaH[. Bee 6moku MIT cBsi3anbl Mexay co0oii U ¢ BHEIIHUMHU yCTPOK-
CTBAaMM TpeMs WMHaMU: wiunou oaunwvix (L), wiunou aopecos (ILlIA) u wiunoii
ynpaenenusn (LI1Y). 1luna coctout U3 Habopa mapayieTbHBIX MPOBOJHUKOB, K KOTO-
peIM ToKITFoYatoTes 010k MIT u BHemHue ycTpoiicTBa. OHA CIYXUT Ui OOMeHa
uHpopMalMend MeXay 3TUMHU OJOKaMu. Y CTPOMCTBO yHpaBJeHUs OINpeneisieT pasje-
JIEHUE BO BPEMEHHU CBsI3el MeX1y OJIOKaMU MO OJHUM M TEM K€ IIPOBOJHUKAM (MYJIb-
TUIUIEKCUPOBAHUE).

Hluna oannpix cayxut i1 oOOMEHa onepandamu — UCXOJHBIMH 3JIEeMEHTa-
MU JaHHBIX, MMOJ KOTOPBIMH MOKHO MOHHUMATh YHCIIOBBIE JaHHBIE WM KOMAaHJIbI
(Taxke MpeACTaBIIIEMbIE UUCTIAMU).

Hluna adpeca ciyxuT Ais Nepefadd apecoB — YKa3aHUU (B BHJE YHCEN)
MECTOIOJIOKEHUS TUEHKHU aMATH B 3alIOMHHAOIIEM YCTPOMCTBE.

Hluna ynpagnenus ciyxut Jijisi OOMEHa CUTHATIaMH YIIPABJICHHUS.

MUKpOIPOIIECCOPHBIE KOMITJIEKTHI ONEPUPYIOT WHGOpMAIHEH, MpeICTaBIeH-
HOM B JIBOMYHOM KOJZI€ B BHUJE IIEKTPUUECKUX CUTHAIOB. [lo KonmuecTBy omHOBpe-
MEHHO 00pabaThIBaEMbIX JIBOMYHBIX CUTHAJIOB OMPENEISCTCS pa3pAOHOCHIb MUKDO-
npoyeccopa (10 CyTH COBNAIACT C PAPAOHOCHIbIO WUHBL 0AHHBIX). BONBIIMHCTBO
pacnpoctpanenHbsix MII paccunransl Ha padoty ¢ 4, 8, 16 u 32-pa3psaIHbIMU «CIIO-
BaMM».

Pazpaonocms wiunsl aopeca onpenensieT KOJIMUECTBO AYEEK BHEIIHETO 3aIlo-

MHWHAKLICTO YCTpOI\/'ICTBa HWINW 4YHUCJIO BHCIIHUX yCTpOfICTB BBOJa-BbIBO/JIa K KOTOPBIM
n
MII cniocoGeH npou3BecTH HENOCpeACTBEHHOE oOpanieHue (2).

BrinonHenne OTAEIBHBIX KOMaH/[, B 3aBUCUMOCTHU OT THIIA IIPOLICCCOpa, pCa-

JIN3YyCTCA 0I[HOI>1 NN HCCKOJIbKUMU HpOCTGfIH.IPIMH onepanusamMu — MUKPOKOMCZHOQMM.

© Semenov A.A. 3.



Cxemomexnuxka IBM

Mukpoxkomanowl — >31eMEHTapHble KOMAaHJIbl, OIpPENENISIONUe BBITOJTHEHHUE
Mukpoornepanuii. (s kaxmoit komauasl (ClISC) MOKHO COCTaBUTh MUKPOMIPOTpam-
MY, COCTOSIIIIYO U3 ITOCIIEAOBATEIIbHOCTH MUKPOKOMAaHT.

[Tpuniun paboThl CUHXPOHHBIX YCTPOMCTB, MO KOTOPOMY MPHHATO CTPOUTH
Oonbine UGPOBBIE CHUCTEMBI, MOAPA3yMEBAET, YTO HAyalO BBIIOJIHEHUS KaXKJOH
MHUKpPOOTEpaIMy OJHO3HAYHO (PUKCHPYETCS BO BPEMEHU (CHHXPOHHU3HPYETCS) MOCTY-
TUICHWEM TaKTOBOTO (CHHXPOHHM3HMPYIOIIEro) curHana. [lepron moctyruieHus: CHHXPO-
HU3Upyoumx umnyiabcoB (CH) sBnseTcs, TakuM 00pa3oM, MUHUMAJIbHBIM BPEMEHEM
MEX]ly BBIMIOJIHEHUEM B CHCTEME JIByX IOCJIEI0BATEIbHBIX MHUKpOONEpaluid U CiIy-
KHUT eTUHALICH MAaIIMHHOTO BPEMEHH - IMAKMOM.

CUHXpOHHBIE CHCTEMBI CIIOKHEE W, B MPHUHIIMIIE, MEUIEHHEE aCHHXPOHHBIX,
HO TIO3BOJISIIOT OPraHHU30BaTh YETKYI0 0€301IMO0YHYI0 paboTy OOJBIINX LUPPOBBIX
CHCTEM, YTO NMPAKTHYECKH HEBBIMOJHIMO B aCHHXPOHHBIX CHCTEMax H3-3a HeTpen-
CKa3zyemoro pa3zdopoca BpeMEHH BBIITOJHEHHSI MUKPOOIIEpAIUii, BEI3BAHHOTO TEXHOJIO-
TMYECKUM U Jp. pa30pocoM mapaMeTpoB JIOTHYECKHUX 3JIEMEHTOB.

g Toro 4troObl MOMY4YUTh (YHKIMOHAJIBHO 3aKOHUYEHHOE YCTPOMCTBO, K
MHKPOIIPOLIECCOPY HEOOXO0IUMO H00aBUTh, KAK MUHIMYM, YCHIPOUCMBO 66004 — 6bl-
6o0a ungopmayuu (YBB), 3anomunarowee ycmpoiicmso (3Y) u maxmogwiii eenepa-

mop (TT) (puc. 2).

S Y

Puc. 2. O6o0mieHHas CTpyKTypHas cxema MUKpo-OBM
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Cuctemy M300pa)XeHHYIO Ha pHUC. 2 Ha3bIBAIOT Mukpo-IBM wumu muxponpo-
yeccopnou cucmemoti (MIIC).

Taxmoeguwtii 2enepamop (cunxpocenepamop) cuaxpoHm3upyet uepe3 MII pa-
00Ty BceX OJIOKOB CUCTEMBL.

Yempoiicmeo 6600a — 6vi600a unghopmayuu ciyxut nias BBoja MHGpOpMa-
LMK OT BHEUIHUX YCTPOMCTB B mporeccop wid B 3Y u il BIBOJA HHPOPMAIIUU BO
BHEIIIHHE YCTPOMCTBA.

3anomunarwowee ycmpoiicmeo — i1 TpueMa, XpaHEHHs W BBIJAYU TPO-
rpammbl 1 1aHHbIX. [lo Xapakrepy (crocoOy) XpaHeHHs pa3IuyaroT onepaTuBHoe 3Y
(O3Y) - sueprozasucumoe u nocmosaunoe 3y (I13Y) — sHepronesaBucumoe.

[Tporpamma, mo kotopoit padoraer MII, 0OBIYHO XpPAHUTCS B MOCTOSIHHOM 3aIl0-
MuHaroeM ycrpoiictse (I13Y), B koTopoe oHa 3aHOCUTCSI OTHOKPATHO HPU U3TOTOB-
nennn I13Y. Boszmooicno npumenenue penpoecpammupyemvix I[13Y (PII3Y), oonyc-
Karowux MHOZOKPAMHYIO 3ANUCL U cCMUuparue uHgopmayuu (Hanpumep, MUKpocxemul
K573P®1 — K573P®5), 6 komopvix cmupanue npoucxooum npu yismpaguoiemo-
gom obnyyenuu. J1ns1 XpaHeHUs] yTWINT U JaHHbIX npuMeHstoT O3V, B KOTOpble HH-
¢dbopmarisg MOKeT ObITh BBEJIEHa MUKPOIIPOLIECCOPOM MJIM BHEIIHUMHU YCTPOWCTBAMHU
(HarpuMep, KJIaBUATYpOH BBOJIA, KaHAJIAMH CBSI3U C BHEIIHUMHU 00OBEKTaMH).

Yempoiicmea 6600a — 6v1600a TipencTaBIAIOT cOOOM CHEIMATM3UPOBAHHBIC
NC BBICOKOI CTENeHN WHTETPAIH, BHIMOIHAOMHNE crienududeckue GyHKIIUU oOMe-
Ha CUTHAJIaMH C BHEIITHUMH yCTPOWCTBAMH U TIO3BOJISIOIINE YIIPABISATH CBOEH pado-
TOM mporpaMMHbIM IyTeM. K HUM OTHOCSAT mNapajuleibHbI U TMOCIEeN0BAaTEIbHbII
aJlanTeppl, KOHTPOJUIEPH! KIIABUATYPhI, TUCIUIEs, TUCKA, MPSIMOTO JIOCTYIa K MaMsTH
U T.J.

VYKkazaHHbIE YCTpPOHCTBa 00ecreunBa0T 0OMEH ¢ IMIMPOKUM KPYrOM BHEIIHHUX
YCTPOMNCTB: Pa3IMYHBIMH HAKOIMUTEISIMU, IPUHTEPAMHU, MoJIeMaMu TpadonocTpoute-
JISIMU, TUCTIIIESIMU U T.I1.

Mamemamuueckoe obecneuenue MUKPOIPOLECCOPHOTO yCTPOMCTBA — CO-
BOKYIHOCTb YHPABJISIOMIUX MPOrpaMM st 3P(PEKTUBHOIO UCIOIB30BAHUS CUCTEMBI.
Habop ynpasnsromux mporpamm o0bdHO 3aHocurcs B [I3Y u mpu crapre Mukpo-
3BM ocymiecTBiIseT HACTPOMKY KOMIIOHEHTOB CHCTEMBI M BCE OIEPAlMU HAYaIbHOM
VMHUIMATU3AIIH CUCTEMBI.

MIIC sBnsitoTcst MHOTO(YHKIMOHAIBHBIMU CHCTEMaMHU, CIIOCOOHBIMU BBITIOJ-

HATh (QYHKIIUN TPAKTUICCKH JIFOOOTO YCTPOUCTBA C «OKECTKOMNY JIOTHKOH.
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[IamMaThL B MUKPONIPOIIECCOPHOM cCHCTEMe

(3AIIOMHHAIOIITHE YCTPOHCTBA)

s xpanenust nHGOpMAIMKU B MUKPOIIPOIIECCOPHOM CHCTeMe MPUMEHSIOT 3a-
NOMHMHAKIIHE YCTPOHCTBA MM NaMATh. [[aMiATh MOXHO pa3fenuTh Ha /Ba TUIIA -
BHYTPEHHIOIO U BHEIIHIOIO.

BHeniHe#i Ha3bIBAIOT MaMATh HA MAarHUTHBIX U ONTHYECKUX JAMCKAX, MarHUT-
HBIX JIEHTaX, epdoiieHTax u nepdokaprax. [locieqHre qBa THIIA B HACTOSIIEE BPEMsI
U3 yNOTpeOIeHHUs MPAKTUUYECKU BBIIIUIH.

BHyTpeHHssl NaMATh KOMIbIOTEpa OOBIYHO NPEICTaBICHA B BHJE OTHCIb-
HBIX UHTerpaibHbIX MUKpocxeM (MMC) coOCTBEHHO MaMATH U 3JIEMEHTOB, BKIFOUEH-
HbIX B cocTaB apyrux MMC, He BBINONHSIOMMX HEMOCPEACTBEHHO (YHKIUIO XpaHe-
HUS IPOTPaMM U JAHHBIX - 3TO ¥ BHYTPEHHSS MaMsTh LEHTPAIbHOIO IMpoLeccopa, U
BUJICONAMSTh, U PETUCTPBI KOHTPOJJIEPOB PA3IUYHbBIX YCTPONCTB.

BHyTpeHHI0I0 NI OCHOBHYI0 NAMAITh MOXKHO TaK)Ke€ pa3/Ie]IUTh Ha: omepa-
THBHOE 3anoMuHawiIee yecrpoiictBo (0O3Y) unm 3anoMmuHaromiee ycrpoiictso (3Y)
¢ npousBosibHON BeIOOpKOH (3YIIB) u mocrosinnoe 3Y (I13V). O3V, kpome Toro,
obosznauaercs - (RAM, Random Access Memory), a I13Y - (ROM, Read Only
Memory). [Tonyunna takxke pacrnpoctpanenue @ (Flash) mamsite, nmeromas oco-
o6ernoctu 1 O3Y u [13VY u suepronesaBucumas namsath (Nonvolatile - NV). [locnen-
Hee Ha3BaHUE YCJIOBHO, Tak Kak 13V u dmaum-namaTe, Takke 3HEproHe3aBUCUMBL. B
O3V Kozbl B COOTBETCTBHH C PEIIAEMbIMHU 33]a4aMU MIOCTOSHHO U3MEHSIOTCS U TOJI-
HOCTBIO TIPOITAIal0T TIPH BBIKIIIOUeHUH TuTanus. B [13Y xpansarcs ynpasistonye pa-
6otoii OBM craHmapTHBIE MPOTPaMMBbl, KOHCTAHTHI, TAOJUIBI CUMBOJIOB M JIpyTas
uHpopMaIMs, KOTOpas COXPAHAETCS U MPH BBIKITIOUEHUH KOMITBIOTEPA.

O3Y mnoapazpenstorcs Ha cTaTudeckyro mnamsath (SRAM), nuHamudeckyro
(DRAM), peructposyio (RG).

[13V MoryT ObITh: MAaCOYHBIMHU - 3aIIPOTPAMMHPOBAHHBIMH Ha 3aBOJI€ U3TOTO-
Burene (ROM), ogHokpaTtHO mporpammupyembiMu nojbs3zoBatenem I3V (PROM
wm OTP), MHOrOKpaTHO MPOrpaMMUpPYEMBIMHU (PEPOTrPaMMHUPYEMBIMHU) TOJIb30BA-
tenem PII3Y c¢ ynprpaduoneroBeiM ctupanuem (EPROM) unu ¢ snekTpuyueckum
crupanuem (EEPROM, Flash).

Jnst co3gaHus 3J€MEHTOB 3allOMUHAIONINX YCTPOMCTB, B OCHOBHOM, MpHMeE-
HAIOT  Oonbimue wuHTerpaybHbie cxembl (BUC) co crpykryport MIT (metam-
TM3JICKTPUK-TIONYTIPOBOAHUK) Ha OCHOBE KPEeMHHMS (B CBA3HM C TE€M, YTO B KauecTBE
IMRJICKTPUKA Yallle BCEro UCMONb3yloT ero okcua Si02, To X OOBIYHO HA3bIBAIOT
MOII (MeTani-oKCUA-NOIYIIPOBOAHUK) CTPYKTYPAMH).

B 3aBucumoctn ot tuna 3V 3ssiementom namatu (JII) moxker ObITh: TpUI-
rep, MUHHATIOPHBIH MOJYNPOBOAHNKOBBIN KOHAEHCATOP, TPaH3UCTOpP ¢ ''mia-
BAIONIIUM 3aTBOpOM'"', IULIAaBKAas MepeMbIYKa (UM €€ OTCYTCTBUE). Y TOPSAA0UECHHBIH
Habop DIl obpaszyer sueiiky namstu (S11). KonudecTBo 31eMEHTOB maMsITH B siUCHKe
(nmuHa cinoBa) o0b4HO KpaTHO 2n (1, 4, 8, 16, 32, 64..), npuyeM BeTUYHUHBI CBbIIIE §-
MU JJOCTUTAIOTCS, OOBIUHO, TPYMITUPOBKOI MUKPOCXEM C MEHBIINM KonndecTBoM OI1.
Kommuecro OII B AIl unorna HasbiBaercs JIMHON ciaoBa. OCHOBHBIMHU XapaKTepu-
CTUKaMU MUKPOCXEM NaMSTH SBJISIOTCS:

uHpOpMaIMOHHAsI EMKOCTb, OBICTPOJICHCTBHE, 3HEPronoTpedieHue.

Emkocts 3V wamie Bcero BbIpa)kaeTcs B €IMHHUIAX KPATHBIX YHUCITY 210 =
1024 = 1K. Jlns yiuHBI c7I0Ba paBHOM OUTY (OTHOMY ABOMYHOMY paspsily) Win OauTy

© Semenov A.A. 6.



Cxemomexnuxka IBM

(Habopy U3 BOCbMH OMT) 3Ta eIMHUIIA HAa3bIBACTCS KWIOOUT UM KWIOOANWT n 0003Ha-
gaetcst Kb wmu KB.

[Ipu pazpsimiHocTH “N” MIUHBL aJipeca MUKPOMPOIIECCOPHOW CHCTEMBI HEIo-
CPEACTBEHHO JTOCTYIHBI 2" syeex mamsaTu. Kaxmaoi u3 JBYX B CTeneHu "n" suyeek
MaMsITH OJTHO3HAYHO COOTBETCTBYET "n'"- paspsmHOe ABOMYHOE YHCIIO, HA3bIBAEMOE
anpecom Al

Hanpumep, adpecom 511-oti saueiiku 6yoem yucno 0001.1111.1111(BIN) = 511(DEC)
= IFF(HEX). B npoecpammax adpeca ynompebusromcs 8 16-nom ¢popmame. Emxocmo 3Y
makoice uacmo evipascaemcs npouseeoenuem 06yx uucen 2" * m, 20e 2" - yucno aueex nams-
mu, a M - onuHa cnosa auetiku, Hanpumep 8K * 8 (m/c 537PY17), m.e. 8192 aueiiku pasme-
Pom 6 00un baim. B Hexomopwvix cnpagouHukax Onsi dMol Hce MUKPOCXeMbl NPUBOOUMCS
obosnauenue emxocmu 00HOU yugpoi 64Ko6um, umo Huxkax ne ompajsicaem GHYMPEHHIOK
Op2aHU3aAYUIO IMOU MUKPOCXEMbl, MAKVIO HCe eMKOCb MO2YM UMemb MUKPOCXeMbl C 0ped-
nusayuet 16K *4, 64K * I .

03Y CTATHYECKOI'O TUITA

B kauectBe anementa nmamsatu B O3V cTaTUYECKOTO UCIONIB3YETCS MPOCTE-
mui D-Tpurrep uiam Tpurrep THIIA 3allesiKa. Y CTPOMCTBO TpPUITEPA B MHTETPATIbHOM
ucnosiHeHuu no texuonoruu MOII npencrasneno Ha pucyske 1.

l Vssz 5B
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NAHHBIX NaHHBX

Puc.1 SIueiika cratuyeckoro O3Y.

CoOcTBEHHO TpUITEp BBIMOIHEH Ha TpaH3ucropax T1-T4 c¢ kmouamu T5-T8 ans
noctyna K muHe AaHHbiX. [Ipuyem T1-T2 - sto Harpy3ku, a T3-T4 - HopmanbHO 3a-
KpbIThIe AeMeHThl. ConpoTuBieHue 3meMeHToB T1-T2 nerko perymmpyercs B mpo-
L[ECCe M3TOTOBJIEHUS TPAH3UCTOpPA IyTEM IOATOHKM IMOPOrOBOIO HAINPSIKEHUS IMPHU
JIETUPOBAHUH MOJUKPEMHUEBOTO 3aTBOPA METOIOM HOHHOW MMILIAHTAITHH.

PaccmoTpuM B KadecTBe MpUMeEpPa CTATHUECKOrO 3Y MHKPOCXEMY NaMATH THIIA
K537PVY10. B mukpocxeme 537PY10 kaxnas AIl coctoutr u3 BOCbMU TPUITEPOB, U
pacrionararTcs SYeHKH Ha KPUCTAJIE B BUC MPSIMOYTOJIbHON MaTpuIlbl (cMm. Puc. 2).

A0 AL . Ak-1
l ] ! ]
DCc cTonBuos DIn
I
8
DCr o1
CTROK 0E C3
Ak — E0—H
Ak+1— bl [ 0TI Bnok
— WRE—  unpaeneHms
An-1—

Puc. 2 Crpykrypa cratudeckoro O3y
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Ha pucynke npuHsATe 0003HaYeHHs: n-aipecHbIX Bx0/10B (A0 .. An-1), DIO -
JIBYHAIIpaBJIi€HHAss BOCBMUpPA3psHAasl IIMHA JAHHBIX, BXOJ pa3pelleHUs] BBIXOJOB -
/OE (Output Enable, / - Hu3kuii akTUBHBIH YPOBEHB), YUIT BXOJI BEIOOPA MUKPOCXEMBI
- ICS (Chip Select) u Bxon paspemenus 3anucu - /WE (Write Enable), koropsrit gac-
TO 0003HauaroT no-apyromy - /WR / RD (Write / Read), noguepkuBas 3Tum, 4To mpu
HU3KOM 3HAYeHHUHU CUTHAJa Ha 3TOM BXOJ€ MPOU3BOIUTCA 3alKCh OaiiTa, a Mpu BHICO-
KoM ypoBHe - uteHne. EO, DI, WR - BHyTpeHHHe cuUTrHAJBI, BIpabaThiBaeMble 0J10-
KOM YIIPaBJICHHs YTEHUEM/3aIINChI0/XPaHEHUEM.

Hoctyn x mpousBoasHoi SAllj 1Byx 00pruHBIX AemndpaTopos, npuiem k-
aJIpeCHBIX JIMHUH 3aBoaUTCs Ha aemudparop cronodios (DCc), a ocTaBmmecs n-k im-
HUH noakitoueHsl K aemudparopy ctpok (DCr). KonuuecTBo cTpok u cTon0110B OY-
JIeT COOTBETCTBEHHO paBHO 2™ u 2 T.e. obIee KoNIUYecTBo, 00CTykuBaeMbIx S11,
paBro 2K * 2™ = 2",

Ha pucynke 3 moka3aHa cxeMOTeXHHMKa (hparMeHTa BHYTPEHHEH CTPYKTYpBI
MHKPOCXEMEBI. 3/IeCh ke JaHO yclIoBHOe Trpaduueckoe obo3HaueHue (YI'O) mukpo-
CXEMBI.

ko ANi-1 K j-my =nemenrTy ANCi-1)
[eryrp. WR) DI 5Z7PY10
[ : ; {Ro [RAT) &
_J DT . + 1Al oov
. K| i+l : ; - D1}
TS 5 R ; rRi|  {eto| ...l
= L 07+
— wlivl Cs
: E@
an; 0E
} : z (uray
WE ‘ . A ik
— : : ED| " |DIOG
o ‘ Ex04/BkIx0A
P ;ﬂ%iT?)aﬂEMEHTH i<Bura
L 4 b S L B S
Bnok ynp-A AMi Bnok ynp-s

Puc. 3 ®parmeHT BHYTpPeHHeH CTPYKTYPbI U YI'O MuUKpocxembl.

Ha pucyHke cXeMbl ¢ OTKPBITBIM KOJUIGKTOPOM M TPETHUM COCTOSIHUEM O00O03HAYCHBI
OK u Z - coorBercTBeHHO. [IyHKTHpPOM BBIICNICH OAMH (j-bIi) U3 BOCBMHU AJIEMEHTOB

- o - k n
i-oit siueitku mamatu. Cxema U ¢ nomepom |1 = (r * 2" + C) spnserca oguum u3 2

BBIXOJIHBIX Y3JIOB CABOEHHOrO jeurdparopa, rae I' u C - Homepa CTpOK U CTOJIOIOB
matpuibl. MHBepcHBIN BxoJ - /CS, BO BCeX MUKPOCXEMax, TJ¢ OH BCTPEYAeTCs, CIIy-
KUT JIJIs1 IPUBEJICHUSI CXeMbI B pabouee COCTOSIHUE HU3KUM YPOBHEM CHUTHAJIa HA HEM.

Ecnu /CS = 1 (maccuBHBIN YpOBEHB), MUKPOCXEMa - HE BBIOpaHa, U ONepanum
C HEHl MPOM3BOJUTH HEBO3MOKHO. 3 pucyHka 3 BUIHO, YTO B 3TOM ciiydae Ha L-
Bxozie D-Tpurrepa - HOJIb, 3aNIMCh HEBO3MOKHA U TPUITEP XPAHUT paHee 3alMCaHHbII
OWT, MPOUYUTATh BBIXOJHON KOA - Q TOKe HeNb3s, T.K. Ha mpsiMmoM Bxoae EO paspe-
IIEHHs BBIXOJA 3ampeniaroniuii HyneBoi curHan u Bxojn/Bbixon DIOi1 Haxoautcs B
tpetbeM (Z) cocrostauu. C nocryrieaueM /CS = 0, cxemsl MJIN-HE pa36nokupyrot-
Csl M Jaiee JIOTHKa paboThl 3aBUCUT OT 3HaueHuit curHamoB /WE u /OE.

B pexume 3anucu curran /WE = 0. [TosToMy HE3aBUCHMO OT 3HAYCHHS CHT-
Hanma /OE Ha BXxone cxemsbl, BHyTpeHHU# curHain EO, Toxe paBeH 0, u yTeHue naH-
HBIX BO BpeMs 3amucH HeBO3MOXKHO. Ha BepxHem Bxoje anementa Ui - enquHuna wu,
€CITH Ha aJpecHbIX BXxomax koa An-1, An-2, ..., Al, AO(BIN) = i(DEC), To curaasb
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Cxemomexnuxka IBM

Ha JIMHUSIX YT ¥ YC TOXKe paBHBI | ¥ TpUrrep ij mpo3payeH Juist 3alIMCH BXOJHOM WH-
dopmaruu DIO.

B pexxume utenus /WE=1, /OE=0 u npu Yr=Yc=1, BeixonHoi1 curaan /Q mo-
clie MHBepCHH 7eMeHTOM Uij ¢ OTKPBITBIM KOJUIEKTOPOM MPoXxoauT Ha Beixoa DIOI.

Crnenyer oOpaTUTh BHUMaHHUE Ha TO, YTO BBIXOJbI BCEX 2" J-BIX JIEMEHTOB NaMSATH
JOJDKHBI TIOAKITFOUAThCS K 001IeMy j-My BbiBoay Mukpocxemsl - DIOj. Takoe o0be-
JTUHEHNE BBIXOJI0OB BO3MOXXHO C MOMOIIBI0 cXeMHOoro jgu6o moHTtaxkHoro U (UJIN).
MonTaxuoe U (MJIN) ve TpeGyeT MOMOJHUTETBHBIX CXEM M MOYKET BBITOTHATHCS Ha
3JIEMEHTaX C OTKPBITHIM KOJUIEKTOPOM HJIU C TPETHHM COCTOSIHUEM. BHyTpu paccmar-
puBaeMoii cxemsl j-¢ BeIxobl D1 00bequHeHBl Ha 001IeM pe3uctope Rj, ciyxamem
Harpy3koil anemenToB M-HEij ¢ oTkpbIThIM KOJUIEKTOpOM. [ yBenuuenus unop-
MaIMIOHHOW €MKOCTH, OTJEJIbHbIE MUKPOCXEMBI I'PYNIIUPYIOTCS B OAHKH U UX OJHO-
HMMEHHBIE BBIXOJbI JOJKHBI 00benHATHCS. [10 3TOM NMpuYnuHe BBIXOAbI BCeX MHK-
pocxeM NaMATH TaK:Ke BBINOJHAKTCH € OTKPBITBIM KOJUIEKTOPOM JiM0O ¢
TPETbHUM COCTOSIHHEM.

03y JMHAMUYECKOI'O THITA

B kauecTBe 31eMEHTa MaMATH HCIOJB3YETCS MHUKPOKOHJEHCATOp B HMHTE-
rpanbHoM ucnoiHenuu (Puc. 4), pa3mepsl KOTOpOro 3HAuMTENIbHO MeHble D-
TpUITEpa CTaTUYeCKoW mamsATH. [Ipu 3TOM Ui XpaHEHHS OJHOTO OHWTa B SYCHKE
DRAM, kpoMe HaKOMUTEILHOTO KOHAEHCATOPa, HEOOXOAUMBI BCero 1-2 TpaH3uCTO-
pa. Ilo sToii npuuMHE, NPU OAMHAKOBBIX pa3Mepax KpUCTaL1a, HHGOPMALMOHHAS
emkoctb DRAM Bbie, yem y SRAM.

anpeCcHad LWHHA LIHHA AAHHBIX
CTpOKa S T
U
C I CTOAGEL, _l Tz
C
paspanHas I

LWWHHa

Puc. 4 3anomunalomas sueiika auaamudeckoro O3Y.

KonuyecTBo afpecHbIX BXOJO0B M Ta0apuThl JOJKHBI yBEIUUUTHCSA. YTOOBI He
JOIyCTUTh TOTO, AAPECHbIE JIUHUU BHYTPU MUKPOCXEMBI pa30UBaIOTCS HA JIBE TPYyII-
IIbl, HAIpUMEp cTapluas ¥ MJIAALIAs MoJIOBUHA. J[Be oqHOMMEHHbIE K-TMHUM Kax10H
TPYIIIBI HOJKITIOYAIOTCS K IBYM BBIXOJaM BHYTpeHHero k-ro nemysnprumiekcopa "1 B
2", a ero BXoja coeauHseTcs ¢ k-bIM ajpecHbIM BXOJOM MHUKpocxeMbl. KomndecTBo
aJIpeCHBIX BXOJIOB, IIPH 3TOM yMEHBILAETCS B JBa pas3a, HO 3aTO Iepeaaya ajpeca B
MHUKPOCXEMY JOJKHA ITPOU3BOINUTHCS,

BO-TIEPBBIX, B J]Ba IPHEMA, YTO HECKOJIBKO YMEHbIIIAeT ObICTpOeHCTBYE,

BO-BTOPBIX, TPEOYETCsI JOMOJIHUTENbHBIN BHEIIHUI MYJIBTUIUIEKCOD aJpeca.

B mpornecce xpanenus: 6ura KoHIEHCATOp paspsikaercsa. YToObl 3TOT0 HE J0-
MYCTUTh 3aps] HEOOXOIUMO TOJAEPKUBATh (perenepupoBath). OOBIYHO AT 3TOTO
NepUoINYecKH onpammBaioT Bee sueriku DRAM 3a Bpems, cneunduyeckoe aias Ka-
sknou ornenpHoit bBUC.
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CyMMupysl, MOXHO NEPEYUCIINTh, YeEM OTJIMYaeTcs AuHamuueckoe O3Y or
CTaTHYECKOI0:

1) MyJIBTHILTICKCHPOBAHHEM aJIPECHBIX BXOJIOB,

2) He00XOIMMOCTBIO pereHepalny XpaHUMOi HH()OPMAITUH,

3) NOBBIMICHHOW EMKOCThIO (710 HECKOJIbKUX MOUT),

4) Ooiee CIIOKHOM CXEMOM YIPABICHHUS.

Ha pucynke 5 npuBeneHa CTpyKTypHasi cCXxeMa, a Ha pUCyHKe 6 yciIoBHOE 000-
3HaueHue MUKpocxeMbl S65PY7 emkocThio 256K *1 (218K) U CIOCO0 MOAKIIIOUEHUs
18-Tn nuHUKA aznpeca K AEBATH AIPECHBIM BXOAaM C MOMOUIbIO 9-TH MYJIBTHUILIEKCO-
poB "2 B 1", HampuMmep Tpex CUETBEPEHHBIX CEJIEKTOPOB-MYJbTUILJIEKCOPOB THUIIA
1533KII16.

WE ¥OTPOMCTED N FOTPOMCTED e DI
RAS TP AR TIE MRS eBOxafEHBORA DO
CAS

i‘; E El neurtparop

A7 g E § cTonbuoE

A3 E a En ¥OHIHTE B

Ad R o CHTETE AHHA

A i e

2 { ST

AT [ L] T

AB g E ? - HAKOIMTE L

H

Puc. 5. CTpykTypHasi cxeMa MUKpPocxeMbl fuHaMmu4veckoro O3Y.

a——pon[™vo ao | DRAM
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RS | < HE

CAS

Puc. 6. Cnioco6 noak/J0YeHnsi MUKpocxeMbl JuHamuuyeckoro O3Y.

DNeMeHTHI TaMsATH PACIOJIOKEHBI Ha KPUCTAIJIE B BUIE MAaTpUIlel 512 * 512 =
2% 2° yIpaBiIsieMON ByMsl JMHEWHBIMU JeUIH(ppaTOpaMH CTPOK M CTOJIOLIOB, KaXK-
aplit ¢ 9-10 agpecHsIMU BXogamu. Ecnm curnan crpoka/crondenr /RAS/ CAS Ha
BXOJI€ BBIOOpa S MyJIbTHIUIEKCOpPaA, paBeH Hy0, TO A(0..8) = Y(0..8) u B MuKpocxe-
My TIepeIaeTcst afpec CTPOKH. DTOT aapec (UKCHPYETCs OTPUIATEIbHBIM (PPOHTOM
ctpoba azapeca ctpok /RAS. IIpu /RAS/ CAS =1 Ha BbIXOABI MYJbTHILIEKCOpA Tic-
penaercsa aapec ctonabuoB A(9..17), KOTOpHI 3alleIKUBaeTCs OTPUIATENBHBIM Mepe-
nagom crpoba aapeca cronbuoB /CAS. Bxon /WE ynpaBiser 3anuchlo/4TeHHEM.
OmnepatuBHas maMsTh epcoHaATbHBIX DBM - (SIMM, EDO, SDRAM..) sBmsieTcst 1u-
HaMHYECKOH maMsThi0. Bpemst oOpamenus k Heir Mmenbine 10 HC, a eMKOCTh JOCTHra-
eT 256M B 01HOM KopITyCe.
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PEIIPOI'PAMMMUPYEMOE I13Y

Mukpocxembl PII3Y nomyckaioT MHOrOKpaTHOe (0 COTEH ThICSY IMKJIOB)
nepenporpaMMupoBaHue. JTO CBOMCTBO oOecmeunBaercs npumenenuem OIl Ha
MOII tpan3ucropax ¢ "miaBatonum 3atBopoM” (Puc. 6).

Jateop " e
Maagaw WHA Id 1 | 0
|
|
|
|
] ] VG
Vt1 VtB 1I"t|]
p-Si nopaoxka CTOK
zaTBOp I I-J|
BHBOPKH : HCTOK
V. - nopor cHHTHIBAHHA n3

te

Puc. 7. MOII TpaH3ucTOp ¢ NJIABAIOIIAM 32TBOPOM.

DTO p-KaHAJIBHBIN HOpMaIbHO 3aKpbIThIii MOII mpubop. 31eck e moka3aHbl BOJIBT-
amriepuble xapaktepuctuku (BAX) TpaH3ucrtopa B COCTOSSHUU JTOTUYECKUX €IUHUIIBI
1 HyJs (10 ¥ mocne 3anucu MHGOpMalMoHHOTO 3apsna). [lnaBaromuii 3aTBOp mpe-
CTaBJIsIeT cOOOHM 00JaCTh MOJUMKPEMHHUS, OKPYKEHHYIO CO BCEX CTOPOH AMIJIEKTpU-
KOM, T.€. OH JJICKTPUYECKH HE CBSI3aH C JIPYTMMH JJIEKTPOJAMHU M €ro MOTEHLHaT
"mraBaet". OOBIYHO TOJIIIMHA HUKHETO JUDJICKTPUUECKOTO CIIOSl COCTaBIIAET OT Je-
CSITKOB JI0 COTEH aHI'CTPEM. DTO MO3BOJISIET B CUIBHOM JIEKTPUYECKOM I10JI€ MHIKEK-
THPOBATh 3JIEKTPOHBI B IJIABAIOIINI 3aTBOP:

- WIM CKBO3b TNOTeHIMadbHBbIA Oapbep Si-SiO2 myTeM KBaHTOBO-

MEXaHUYECKOT0 TYHHEJIUPOBAHMUS;
- wim Hajg GaphepoM "ropsianx’ HOCUTENEH, pa30oTPEThIX B MOMEPEYHOM HITH
IPOJIOJIBHOM T10JI€ TIPYU 00PaTUMOM MTPOOOE KPEMHUEBOM MOJITTOKKH.

[TonoxuTenbHOE CMEIIEHNE Ha BEPXHEM 3aTBOPE (OTHOCHUTEIBHO MOIYNPOBOIHUKO-
BOI MOJITOKKH) BBI30BET HAKOIUIEHHE 3JIEKTPOHOB B IUIABAOIEM 3aTBOPE IPHU YCIIO-
BUH, YTO YT€UYKa 3JICKTPOHOB Y€pe3 BEPXHUHU NHUIIICKTPUUECKUN cioil Maia. JlaBuH-
HBIN TPOOO MOJTOKKH BOJIM3U CTOKA MOKET MPUBOAUTH K HEOJHOPOJIHOU Jerpajia-
LMK TPAH3UCTOpA M, KaK CJIEACTBHE, K OTPAaHUYEHUIO MO YUCIY MEPEKIOYEHUN 3e-
MeHTa nmaMatu. MJIII-TpaH3uCTOp C IUIaBalOLIMM 3aTBOPOM MOXKET OBITh HCIIOJIB30-
BaH B KayeCTBE dJIEMEHTA MaMsTH C BPEMEHEM XPaHEHHUS, PAaBHBIM BPEMEHH JTUAJICK-
TPUUECKON peslakcallii CTPYKTYPbI, KOTOPOE MOKET ObITh OUY€Hb BEJIMKO U, B OCHOB-
HOM, OIpEENsIeTCs HU3KMMHU TOKaMH yTedkd depe3 Oapwep Si-Si02. 3ammcanHas
nHpOpMAIHs COXPAHSETCS B Te4eHHEe HecKoNbkux (mo 10-12) mer. Takoit smemeHT
namMsATH 00ecreYrBaeT BO3MOXKHOCTb HEMPEPBIBHOTO CUMTHIBAHUS 0€3 pa3pylIeHHs
uH(pOpMalUK, MPUYEM 3aMKCh U CUUTHIBAHHUE MOTYT OBITH BBITIOJHEHBI B OYEHb KO-
POTKOE BpeMsi.

Nudopmanms cuuraeTcsi crepToi, eciim Ha Bbixogax Bcex DIl Beicokuit ypo-
BEeHb cHTHaJa. B pexume mporpaMMHUpOBaHHs, Ha BBHIOPAHHBIN MO aApEeCHON IIMHE
OIl, xyna HeoOX0IMMO 3amucaTh HOMb, MoJaeTcs UMIyibc. CTupanue nHpOpMaIH
(BO3BpAT CTPYKTYPBI B UCXOJHOE COCTOSIHUE) MOYKET OCYIIECTBIISATHCS:
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- yapTpadHOIETOBBIM M3IYyUYCHHUEM C DHEpruei kBaHToB 6osee 5.1 3B (mmupuna 3a-
MIPEIIEHHON 30HBI HUTPUAA KpeMHus ) uepe3 kBapuenoe okHo (EPROM),

- 0o ANEKTPUYECKH, MoJavuel Ha CTPYKTYpYy HUMIYJbCa HAIMPSHKEHHUsS, IPOTHBO-
MIOJIOKHOTO 110 3HaKy 3anuceiBatonieMy (EEPROM).

[Ipu 3TOM BCe sIMEUKHM TIEpeBOIATCS B cocTostHue 1",
B cootBerctBrm ¢ [OCTom Ttakne UMC mmMeroT B cBoeM HazBaHUH JuTepbl PO u PP

COOTBETCTBEHHO. OCHOBHBIMHU (haKTOpaMy, BIUSIONIMMHU HA 3alMCh M XpaHEHHE 3apsna, sB-
JISFOTCS DJIEKTPUYECKOe TI0Jie, TeMmreparypa U paguanus. KonnmyecTBo >MeKTPHUECKUX ITUK-

JIOB "3anuch-cTHpanue” o0biuHO He MeHee 10°.
OpnHoit 3 MukpocxeM dtoro tuma seisiercss EPROM 573P®2 ¢ opranmzanueit (2K *

8) ¥ TpUCTAOMITLHBIMY BBIXOJIAMH.

573Pd2
=40 |ROn| &
- —

DOfp=

=410

3 rl =

CE

Pz

Puc. 8. Mukpocxema II3Y tuna 5S73P®P2

BeiBog /PG Mukpocxembl UCIONB3yeTCs TPU MPOrpaMMHPOBaHUH €€ C TI0-
MOIIBIO CHEIUATBHBIX YCTPOUCTB (IIPOTPaMMaTOpPOB) M IMPH BKJIFOUECHUH B MHKPO-
MPOIIECCOPHYIO CHCTEMY OOBIYHO HE MCIOJB3yeTCsl (Ha BBIBOJ MOAAETCS YPOBEHD JIO-
ruyeckoi “1”).

B Flash-namstu TosmuHa u3onsiuu "miaBatoriero 3atsopa’ meree 100 anr-
CTpeM, MO3TOMY IPH MEPENnpOrpaMMHUPOBAHUN HCTIONIb3YETCSI TYHHEIbHBIN 3P heKT u
3aMuch UHPOPMAIIMK B MUKPOCXEMY MOXKET OCYIIECTBIISIThCS HEITOCPEICTBEHHO B CO-

CTaB€ MUKPOIIPOLIECCOPHON CUCTEMBI.
OJHOKPATHO NPOTPAMMMUPYEMBIE 1I3Y HII3Y (PROM)

[13VY Takoro tuna (Puc. 9) B kauecTBe 3JI€MEHTOB MaMATH UMEIOT Ha0Op
IUIABKUX MEPEMBIUEK, KOTOPBIE B IIPOLECCE POrPaMMHUPOBAHNUS [IEPEKUTAIOTCS UM-
ITyJIbCAMHU TOKa.
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1 DOj
An-11 n-1 i [
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: —
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Puc.9. Cxema ogHokpaTHo nporpammupyemoro I13Y.
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Jliist 1106010 3HaYeHHUs aJPECHBIX CUTHAJIOB HAlIeTCsl €IMHCTBEHHBIN BBIXOJ JAemud-
patopa "i" Ha KoTopoM curHai Yi=I, Ha ocTaJbHBIX BBIXOAAX OyayT Hynu. IloTeHmum-
as1 6a3bl j-TpaH3ucTOpa OyAET 3aBHCETh B ATOM CIIydae TOJbKO OT HAJIWYMs WU OT-
cytctBus niepembluku fi. Ecnu nepemspruka ecth (fi=1), To Ha 6a3e BHICOKUN YPOBEHb
CUTHAJIa, TPAH3UCTOP OTKPBIT M BbIXoAaHOW curHan DOj = 0. Eciau mepeMbldky HET
(fi=0),ro DOj=1.IlepexxuranuemM nepemMbl4eKk B COOTBETCTBYIOIIUX j-OMTaX BCeX al-
PECOB, B MUKPOCXEMY 3aIllMChIBAETCS MPOrpaMMa U (WJIK) TaHHbIE.

VYuuteiBast BHyTpeHHee crpoenue 1113V u ToT ¢akT, 4To TpaH3UCTOp B CXEMe
¢ O0LIMM 3MHUTTEPOM NIPEACTABISAET COOONH UHBEPTOP, HECIOKHBIM IIyTEM MOKHO J0-
Ka3aTh, 4T0 ¢ momoumbio I13Y ¢ n-aapecHbIMHM BX0AaMHM U M-BbIXOJAAMH MOKHO
peain3oBaTh J100ble M-Joruyecknx GyHKIMi ¢ n-nepeMeHHbIMH (YYUTHIBAS WH-
BEPCUIO CUTHAJIA BBIXOJHBIM KackaaoMm). OcoOCHHO ya00HO peau30BLIBATH jle-
mu@paTopsl IJasi CEMHCErMEHTHBIX M CJ0KHBIX MAaTPHYHBIX HHIMKATOPOB, a
TaksKe Aeminparopsl, peajusyonue cJ0KHble QYHKIMH B KOHTpPoOJLIepax BH-
neo-0O3Y.

JHEPT'OHE3ABUCHUMASA NTAMATD (NVSRAM)

Bcesikast mamsiTh, COXpaHsIomas JaHHbIe MPH OTKIIOUYEHUH BHEIIHETO MCTOYHHKA
MUTAHUS, MOXET CUUTAThCsA dHeproHesasucumoii - NonVolatile Memory, omnako
3TOT TEPMHH OOJIbILIE YTBEPAMICS 32 CTATUYECKOW ONEPATUBHOM MaMSAThIO:

— C BCTPOCHHOUM B MUKPOCXEMY JTUTHEBOM OaTapeiikoii 6omnbiioi emkoctu (Puc. 10);
— ¢ ponoxautensHoi EEPROM Ha ToM ke kpucTtamie, mpuyeM OOMEH JTaHHBIMU

Mexty SRAM u EEPROM nponsBoauTcs 160 mporpaMMHO, THO0 aBTOMaTHYe-

CKH TIpH TTaJICHAHN/BOCCTAHOBICHUU HAIPSHKECHUS TUTAHMS.
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Puc. 10. NVSRKI_V[ ¢ 3JIEMEHTOM NHUTAHUA.

Ha pucynke 10 n3o0pakeH BapHaHT YHEPrOHE3aBUCUMOM MaMSITH, TPUMEHsIe-
MoO# 1 coxpaHeHus Hactpoek BIOS B mepconanbHbIX KoMIbroTepax. Juox VD1
UCIIOJIHAET POJib O€3MHEPIIMOHHOTO MEePEKIII0YaTeNsl: MPU BBIKIIIOUEHUN TTUTAHUS JTU-
O]l OTKPBIBAETCS | MOJICOCTUHSET K BEIBOY uTanus ctatndeckoro CMOS O3Y DD1
JTUTHEBYIO OaTapero, 00eCIeunBaIOIIy0 PEKUM XPAHEHUS JTaHHBIX; MPU BKIIOUEHUHU
MUTaHUS TUOJ 3amupaeTcs HampsbkeHueM nutanus +U, = 5 B, mpeBsimaronum Ha-
npsbkenue +3 B Oatapeu, BCIeACTBUE YETO MOCIESIHS OKa3bIBACTCS OTKIIOUCHHOU OT
nern nutanuss O3Y. EMkocTn nmutreBoit 6aTaper OOBIYHO XBaTaeT MPAKTHUECKH Ha
BECh CPOK PKCIUTyaTallid MaTepUHCKOU 1iaTel DBM, ¢ ycTaHOBIIEHHOW Ha HEW MHK-
pocxemoit CMOS.

YBEJUYEHUE PA3PAJTHOCTU SUEMKHA MAMSATHU (CJIOBA)

Ecnu TpeOyercst XpaHUTh TaHHBIE pa3MepoM B N-OUT, a AJTMHA CI0Ba SYEHKU NaMATH
M-6ut (N>M), To npuberarOT K HapallMBaHUIO JJIUHBI clloBa. JlemaeTrcs 3To myTeM
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o6wemuaenns N/M MukpocxeM B rPyMIIB, IPHYEM BCE OJHOUMEHHEIE BXOJbI, KPOME
MH()OPMAIIMOHHBIX, COSTUHSIIOTCS MEXay coOoi. Hampumep, ecnu Tpedyercs nuHa-
MHYECKasl MaMsITh eMKOCThIO 256K ¢ /uIiHOM clioBa paBHOM OaiTy, TO HEOOXOIUMO
o0veauHAUTH § / 1 = 8 Mukpocxem tuma 565PVY7.

—{R0 [DRAM
+|. . .| 286K 9
A “{ng | *B
. — A0 |EX —|bIn Doof-
: 2| |zis (:)
: B T g |O8 Ho17 DO7[-
RAS FAS RAS
il il CAS
WE WE 3
DI0 DI7 D07
—{DI | DOj 000 {01 | b0

Puc. 11. [Ipumep HapamumBaHus IJIMHBI CIIOBA.

Ha pucyHke n1eBATh JIMHUM ajipeca MOKa3aHbl B BUJIC INMHBI - T.e. IPYNIbI NPOBO/I-
HHUKOB, 00beMHEHHBIX M0 (yHKUHMOHAIbLHOMY mpu3Haky. Bxoasl DIO — DI7 u
BbIx0/ibl DOO-DO7 MoryT ObITh 00BEAMHEHBI B €IMHYIO LIMHY aapeca, MOCKOJIbKY
BBIXOJIBI 00NIaaf0T Z-COCTOSIHHEM, a YIPaBJICHHE YTCHUEM/3alHChI0 YIIPABISIETCS
yepe3 enunblit Bxox /WE, 4To He 03BOJISIET MHUKPOCXEMaM OJTHOBPEMEHHO BBIJIABATh
JIaHHBIE HA IIMHY U B TO K€ BPEMs CUYMTHIBATH C HEE JaHHBIE.

MukpocxeMbl IAMITH B COCTABE€ MUKPOIIPOIIECCOPHOM CHCTEMbI

Muxkpomnporeccop KP580BM80 (i8080) paccmaTtpuBaeT ajapecHOe MpPOCTpaH-
CTBO B BHJIE HEIIPEPBIBHOM, 3aMKHYTOH B KOJIBLIO, TIOCIIEIOBATEIBHOCTH SUYEEK MaMsi-
TA. 16 IUHMIA agpeca MO3BOJIIOT HETOCPEACTBEHHO aJpecOoBaTh 2% = 65536 stueex
(OO00H — OFFFFH). TTocne stuetiku OFFFFH nomkxna cnenoBats stueiika 10000H, HoO
16 paspsimnHas muHa aapeca orOpaceiBaeT 17-U paspsij, W mepexoa MPOUCXOIUT IO
aapecy 0000H. AnpecHoe mpocTpaHCTBO MHUKpOIpoIieccopa yIo0HO paccMaTpuBaTh
B BHUJC KapThl MaMsiTH, YKIaAblBasg B Hed suediku mamsata mo 16 (Puc.12). Taxoe
IIPEJICTABIICHUE MMaMATH BBI3BAHO JIMIIbL YJIOOCTBOM IPEJCTABICHUS U HE UMEET IOJ
co00¥i HUKaKOH (pU3HUECKOi HHTEPIIPETAIUH.

FFFOH ID7|D6[D5|04]D5]02]0i[D0] D F[D6|D5[D4[D3[02|01]Do] oo D 7]D6|D5|D4|DSID2I01|D0| FFFFH
FFEOH

BadT no anpecy FFFOH | BaiT no anpecy FFF1H BafT no agpecy FFFFH JFFEFH
FFDOH FFOFH

AgpecHoe NpoCcTPaHCTED
MUKpONpOUEeccopa
65536 A4eek NarMATH

(0000H - OFFFFHI

0020H 002FH

0010H[ BandT no agpecy 0000H |, BanT no agpecy 0001TH BanT no appecy 000FH 1001FH
ooooH [D7|o6D5|04D302Z2IDM0ojo7nslDs|odn3[oz{ooo] IIIEIIEIIEIIEIIEIIH O000FH
|-= 16 Bair »-|

Puc.12. AnpecHoe NpoCcTPaHCTBO MHUKPOINpPoLieccopa.
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Tem He MeHee, 3TO MPEACTaBICHUE MAMSTH MO3BOJSET BECbMa HAIVISIIHO MHTEpIIpe-
TUPOBaTh OCOOEHHOCTH (PU3UYECKOIO IMOAKIIOYEHHS 3allOMHUHAIOUINX YCTPOMCTB B
MHUKponpoueccopHoi cucreme. [Ipumep nonpkmouenuss mukpocxem O3V u II3VY k
IIMHAM MHUKPOIIPOLECCOPHOU CUCTEMBI IIPUBEJICH HA PUCYHKE 13.

r oy agpoca A8 = ATE I

A11:415

o s N I o I e e |

AEEMG
MEMY

Puc.13. Cxema BK/JII0YEHHS YCTPOHCTB NaMSTH.

Muxkpocxembl O3Y DD3, DD4 (K537PV10) u III3Y DD2 (K573P®2) umerot onu-
HakoByI0 opranuzanuio 2Kx8. baiit nanupix ¢ muHbl qaHHbeix (uauu D0-D7) cuu-
ThIBaeTCs (WM 3alKMChIBAETCS) MO aJpEeCy, BHICTABJICHHOMY Ha IIWHE ajapeca (JIMHUU
A0-A10). EcrecTBeHHO, YHCIIO aIpECyeMBIX SIYEEK B IMpeeaX OJHON MHUKPOCXEMBbI
cocrapnsier 21 = 800H = 2048,

Muxkpocxema-nemmmdpatop K555MJ17 tuna koxa-mo3unus, nemmdpys crap-
e ajapeca MHHBI JaHHbIX (TuHuU Al1-Al5), pa3buBaer ajpecHOe MPOCTPAHCTBO
0000H — 3FFFH na o6mactu pazmepom 2048 Gaiit (2 KGaiiT) u mo3BoisieT BoIOpaTh
nonoxxenne UMC 3V B agpecHOM MHpOCTPaHCTBE IMOCPEIACTBOM CHUTHAIa HHU3KOTO
ypoBHs /CS (BeiOOp kpuctaiuia). B manHom ciydae 3to agpeca 0000H-07FFH mst
I[13Y(ROM) DD2, 0800H-OFFFH wu 3800H-3FFFH mis DD3, DD4 - O3Y(RAM).
Huskuii ypoBenb curnanos ynpasienus /IMEMW u /IMEMR aktuBu3upyer mporecc
3aliCH U 4YTeHHs, cooTBeTcTBeHHO. (Hamomuum, uro 3amucek uupopmaimu B UMC
[ITI3Y BO3MOXEH TOJBKO BHE MHUKPOIPOIIECCOPHON CHUCTEMBI B CHEIHMAIBLHOM TIPO-
rpammarope rnocie Y@ cTupaHus MyTeM MOJauu TOCTaTOYHO BBICOKOTO HAIPSKEHHS
Ha BxoJ PG.)

[MTockonbky mukpormporeccop KPS80BM80 (i8080) mo BKIIOYCHUIO MTUTAHUS
WU TIOCJIE CHUCTEMHOTro cOpoca HaumHaeT padoty c aapeca 0000H, pacmomoxeHue
sHeprone3aBucuMoro I3V 11 HeGoMbLIINX CUCTEM IO 3TOMY aJpecy MpeacTaBiseT-
Csl OIpaBJIaHHBIM, NOCKOJBKY JaHHOe [I3Y B naHHOM ciydae MCIONHSIET pOJib CHUC-
TeMHOro. B pa3BuThIX §-paspsiiHBIX MHUKpOIPOLIECCOPHBIX CUCTEMax (K MpuUMepy —
NEPCOHATIBHBIX KOMITBIOTEPAX), pabOTAIOIUX M0/ YIPABICHUEM PaclpOCTPAHEHHBIX
orepannoHHbIX cucteM (k mpumepy - CP-M-80), stueiiku ¢ aapeca 0000H o0bruHO
HCIIOIB3YIOTCS omneparmoHHon cuctemoit B kauecTBe O3Y. [TosTomy cuctemuoe I13Y
B HUX OOBIYHO pacmojiaraeTcsi B CTapIIUX aJpecax mamsTH, a epexo/ Ha ero ajapeca
co craproBoro aapeca 0000H oObYHO OCYIIECTBISIETCS TIOCPEACTBOM HECIIOKHBIX
CXEMOTEXHMUYECKUX PELICHUH.
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Ha PUCYHKC 14 NpeaACTaBJICHA KapTa IaMATU MHKpOHpOHeCCOpHOﬁ CHUCTCMBI,
HWILTIOCTPpUPYIOIIAA paCCMOTPCHHYIO BBIIIC CXEMY BKIIFOUCHUS YCTpOﬁCTB IHaMsITH.

FFFOH I I I I I | I I I I FFFFH
FFEOH FFEFH
FFDOH FFOFH

CeoboaHoe agpecHoe NPOCTPAHCTED MHKPONPOLYECCOpa

(43152 BanT)

Bubopra C57 - 034 DD4 (537PY10) 2048 Ban

Bubopku C52 - C56 - ue mcnonezywrcea, 10240 bakr -

Bubopra C51 - 034 DO3 (537PY10) 2048 Ban

ubopxa C50 - N34 D02 [ST3PP2] 2045 ban

= 16 Bair |
Puc. 14. Kapra namMsaTH ¢ noak/Ja04YeHHbIMH Y.

Kak 0bL10 ynomMsiHyTO paHee - ¢ HoMomblo 3Y MOKHO peaan3oBaTh J0bIe JIO-
ruyeckre YHKIMHU, B TOM Yucje U Jemupparopsl. B 3T0i cBA3M npeacrapiasercsd WH-
TepecHoii 3ameHa gemudparopa DD1 B cxeme Ha pucynke 13 muxpocxemoii O3V, 3a-
NPOrpaMMHMPOBAHHON HA 3MYJALHUI0 ero (pyHkuuii. B Takom ciiydae BO3MOXKHO OIepa-
THBHO MEHSITh KapTy NaMSATH MHKPONPOLECCOPHOI0 ycTpoiicTBa, mpommsasgs B O3Y,
IMyJupymomee Aemudparop, Ta6JANNbI JAHHBIX, COTJIACHO KOTOPBIM MHMKpocXeMbl 3Y
OyIyT 3aHMMAaTh WHbIe MeCTa B a[peCHOM NPOCTPAHCTBE MHKPONPOLECCOPHOIl cHCTe-
mbl. Eciin y4yecTs, 4To ycTpoiicTBa BBoAa/BbIBOAa (1M nepuepuiinbie aganTepbl) 10c-
TYNHBI MUKponponeccopy kak sueiiku 3Y, To npumenenue O3Y B kadecTBe gemmdpa-
TOpPa BHEUIHHUX YCTPOICTB MO3BOJIAET €031aTh MUKPONPOLECCOPHYI0 CHCTEMY € THOKOM
KapToii namaTu. O npeMMynIecTBaX TaKOro cnocofa gemudpanum, ycTpoiicTBe U MojI-
KJIIOYeHHH Nepu(epuifHbIX aanTepos 0yAeT pacCKa3aHO B CJIeIYIOIMX JeKIUAX.
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MUKPOITPOLIECCOP KP580BM80 (18080)

Mukponpoueccopnas BUC KP580BM80 npeocmasnsem coboit 00HOKpU-
cmanvhulil 8-pazpaoustii mukponpoueccop (MII) c nByMs MaructTpaisiMu: OJTHOHA-
npaBiieHHON 16-pa3psiaHoil anpecHoit maructpanbio (MA), AByHampaBlIeHHOU 8-
paspsaHoi Maructpanbio aaHHbIX (MJl), u 12 curHanamu ymnpasiieHus (1IECTb
BXOJTHBIX U IIECTh BRIXONHBIX). KaHam agpeca o0ecrneunBaeT MpsIMYIO aapecaiuio
BHEIIHEW mamsTu ob6beMoM no 65536 Oaiit, 256 ycTpolicTB Boja u 256 ycrt-
poiictB BbiBoga. MukponpoueccopHas bMC paccuntaHa Ha BBINOJIHEHHE JIOTHYE-
CKUX M apu(PMETHIECKUX OMEepalui ¢ §-pa3psAaIHBIMU YMCIAMH B JIBOUYHOM W JIecCs-
TUYHOU CHUCTEMax CUHUCIICHHUSA, a TAKXKE OINepaluii ¢ IBOWHON pa3psaHoCThIO (¢ 16-
pa3psAIHBIMU YMCIaMu). MakcuMalibHasi 4acToTa TaKTUPOBAHUS MHUKpPOIpoIeccopa
nocrturaet 3,5 MI'1.

- CxemMa HHKPEMEHTa- BA AD-A15
' AeKpeMeHTa GyghepHbie @
c1 | ¥¥C B D0 CXEMBI
AEP 3 pr ) KaHana
c2 = agpeca
— S 5 = ape
RES 5 - %%% g f
=
SYNC E § F‘rl':.t K EE E m =
RDY E E N MyneTHRNEKCOP =
—
warr | 53 |- E . i . |syepupie] DO-D7
2 g a <‘ BHYTDEHHSA MarucTpant (8 GHT) ) CXeMb
HID | § o KaHana
T3 e JIaHHBIX
HLDA| g [
-— = o F - peructp | A - peructp [
o MRHIHIKoE pesyneTaTta
INT | = {
— naros) |(akxymynsro
INTE COK - cxema ( ) _|(anymy P) cy DBiN
- BECATHYHOR ANY - ApuecpmeTune - Cxema R
HOppPeKL M Noruveckoe Yﬁif;j;:” L —
pesyneTarta Yerpoiteteo
f 3 ) )
Puc. 1.

Crpyktypa MII BUC KP580MK80 mpusenena na puc. 1. Mukpormporieccopuas bBUC
COCTOHT M3 CAEAYIOMUX (PYHKIIMOHANBHBIX OJIOKOB (pHC. 1):

1) perucTpoB H JIOTMYECKHX IETEil X BBIOOPA;

2) apu(pMeTHYECKU-TIOTHIECKOro OJIOKa;

3) perucrpa KOMaHJ U yCTpoiicTBa ynpasieHus (YVY);

4) oydepor M/l (B®/]) u MA (BDA).

Cexuyus pezucmpog BKIIOUaeT B ce0s mmecth 16-paspsagusix peructpos: W, Z; B, C; D, E;
H, L; PC (iporpammubIii cuetunk) U SP (ykazatens creka). [llects 8-pa3psaHbIX perucTpoB
00111er0 Ha3HAYCHHUS COCTaBJICHBI B maphl peructpos: H, L; D, E; B, C. OH:1 MOTYT OBITh UC-
MOJIH30BaHbl B MPOrpaMMax KakK OTJEIbHBIC 8-pa3psaHbIC PETUCTPHI, a TAKKE Kak Tpu 16-
paspsaubeix perucrpa (H; D; B).

Iporpammusii cueTurk PC (I P) comepkur TeKylnuii afgpec maMaTH, K KOTOpoMy obpara-
ercsa nporpamma. Coxepxkanue PC (IP) aBromarnuecku M3MEHSETCS B T€UEHHE KasKIOrO
IIMKJIa KOMaH/IB.

VYka3zatenb creka SP COIEpKUT ajpec maMsaTH, HAaYHHAs ¢ KOTOPOTO €€ MOXHO IpUMe-
HATH JJI XpaHEHUS M BOCCTAHOBIICHHS COMICPYKAHUS IPOrPAMMHO-IAOCTYITHBIX peructpoB MII
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Apuppmemuuecku-nocuueckuii o610k (AJIb) BeimonHser apupMeTHYECKHE W JIOTHUYECKHE
Omepaluy Ioj Bo3AecTBHeM ycTpoikictBa ympasiecuus MIT BUC. On BximrouaeT B cebs 8-
paspsagaoe AJIY, cxemy pecsatuuHoidi koppekiuu K, moctpoennyio Ha Oase II3Y, 5-
Pa3pSIIHBIA PETUCTP MPU3HAKOB, PETHCTP-aKKyMyIITop A, 0ydep akkymynsropa DA u Oy-
(hepubiii peructp b@Pz. ApudMeTHISCKU-IIOTUYECKINA OJI0K IMO3BOJISIET OCYIIECTBUTH apudme-
TUYECKUE OTepaIluy CJIOXKCHHS, BBIYUTAHUS, a TaKKe OCHOBHBIC Jlornyeckue omepammu (U,
WJIN, uckmovaromee NMJIN) u casur. [Ipu nmpoBeAeHuN oneparniii 0JHO YHUCIo Beerna Oeper-
¢ u3 Oydepa akKyMyaTopa, a Apyroe — u3 0ydepHoro peructpa. [1o pe3yabTaTy BbINOIHE-
HUS apu(pMeTHUYECKH-TToTHYecKkuX orepannid AJIb ycTraHaBiamBaeT B PErucTpe IPHU3HAKOB
[ATh Pa3psIoB.

Ipusnak neperoca (Carry — C) ycraHaBIMBaeTCs B €IUHUITY, €CIIH TIPH BBITOJIHEHHUH KO-
MaH]1 IOSBJISIETCS] €AUHULIA TIEPEHOCA U3 CTAPIIETO pa3psa.

JlomonmuTenbHbIH Mpu3HaK mepetoca (AuXiliary carry — AC) ycTaHaBIMBaeTCs B €Iu-
HUITy, €CJIM TP BBITIOJHEHUH KOMAaHJ BO3HHMKAET CIMHHIIA TEPeHOCa U3 TPEThETo pas3psia
yrcna. CoCTOSHUE pa3psa MOXKET OBITh MPOAHATM3UPOBAHO JIMITL KOMAHAOW JECSITUIHON
KOPPEKIINH YHUCIIA.

IMpusHak 3Haka (Sign— S) B MAIIMHHOM CJIOBE MOKHO MPEICTaBUTh YKCIOM OT —128
o +127. B aToM ciydae ceapMoi (CcTaplivii) pasps duciia — €ro 3Hak. EnuHuIa B celb-
MOM pas3pse IpH TaKOH 3amucH OyAeT yKa3bIBaTh HAa OTPHIATECILHOE YHCJIO, a HOJb — Ha
MOJIOKUTETIBHOE.

B paspsig nyneBoro npusHaka (Zer 0 — Z) 3anuchIBacTCs SIMHUIA, €CIIM TP BBIMOIHE-
HHH KOMaHJIBI pe3yJIbTaT PaBeH HYJIO.

B paspsig nmpusHaka yernoctu (Par ity — P) 3ammceIBaeTcs eqMHIIA, €CIU IIPY BBITIOIHEHHN
KOMaH/IbI KOJIMIECTBO SIUHUIL B pa3psaaax pe3yibTaTa OyAeT YeTHBIM.

Pezucmp komano PzK w nemudparop xomanas! UK ucnons3yrorces 8 MIT BUC mns
MOJIyUEHUS U JeIIU(paliiy Koja KoMaH bl [Ipy u3BIeYeHnH KOMaHIbI IIEPBBIN OaiiT, comep-
JKaIUi ee Ko7, MTOMEIIAaeTCd B PETHCTP KOMAaHABI M ITOCTyIaeT Ha aemmdparop koManad. Jle-
mdpaTop COBMECTHO ¢ YCTPOMCTBOM YIPaBJICHUS U CUHXpOocUurHanamu @, u @, popmupyer
VIIPaBIISIONIAE CHTHAIBI JUIs BceX BHyTpeHHHX OmokoB MII BUC, a Takike ero BBIXOJHEIC
CHUTHAJIBI YTIIPABJICHHUS U COCTOSIHHSL.

Brimonaenne xaxmoir komauasl mpoussoautcs MIT BUC B cTporo ompenencHHON ITOCIe-
JIOBATEIbHOCTH, OIMPENEIIEMON KOJOM KOMAH[Ibl, U CHHXPOHU3UPYETCS BO BPEMEHU CUTHAJA-
MU @1 1 @, TAKTOBOIO T'€HEPATOPA.

Iepron cuuxpocurHanoB @, win @, HaspBacTCs mawunnsim maxkmom (1). JInurenn-
HOCTb MAIIIMHHOIO TakTa T MOXET OBbITh YCTAHOBJIEHA ITPOM3BOJIBHO B auana3oHe ot 0,3 10 2
MKC.

Dynkyuonanvhoe Haznauenue eHewinux ev160008 MII bUC KP580HK80:

AO — A15— anmpecHast MmarucTpaib (BBIXOILI C TPEMS COCTOSHUSAMH ), 00ECIIEUNBAIOIIAs
ajipecaliyio K JIr00i u3 2°° 8-pa3psaHoN SYSHKH MaMATH WIKM BHENIHEro ycTpoiicta (BY);

DO — D7 (6 omeuecmeennou numepamype - 0 — J[7) — nByHanpapJicHHAsd Marvcr-
pajib JaHHBIX, HCIIONb3yeMast JUIsl oOMeHa HH(OPMAIH ¢ HaMAThIo i BY;

SYNC (6 omeuecmeennoii numepamype - CHHXP (CHHXpOHU3aI1s1) ) — Ha 3TOM BBEIXO-
e MIT BUC dhopmupyeTcst cHTHAJI CHHXPOHH3AIMH B Hadalle KaXkKI0T0 MAIlIMHHOTO ITUKJIA;

DBIN (Data Bus In uau READ, ¢ omeuecmeennoii rumepamype - II(nipuem) ) -
CHUTHAJI aKTUBHOT'O YPOBHS HA 3TOM BBIXOJE yKa3biBaeT Ha rotoBHocTh MII BUC k mpuemy
JAHHBIX, HHAYE — CUTHAII YTCHHUS;

WAIT (6 omeuecmesennoii numepamype — QK] ) (oxunanve) ) - akTHBHBINA CHTHAJI Ha

3TOM BBIXOJI€ YKa3bIBaeT, 4uTo MII HaXoAnuTCS B COCTOSHIN OXXHUIAHNAS,
WR (WRITE, ¢ omeuecmeennot aumepamype — 3n ) - Ha 31oM Beixoge MIT BHC
CHUTHAJ aKTMBHOTO YPOBHS yKa3bIBaeT, UTo AaHHbIe Bblnanbl MIT BMC u ycranoBnens! Ha M|
Y MOTYT OBITh 3amucanbl B BY, MHa4e — CHrHaJI 3alucy;

HLDA (Hold Acknowledgement, ¢ omeuecmeennoii iumepamype — I1.3X ) (moarBepskie-
HHE 3axBaTa) — Ha 3ToM Bbxozie MII BUC akTUBHBIN CHTHAN MOSBIIIETCS B OTBET HA CUTHAI
HOLD (3ampoc 3axBara) u ykaseiBaeT, 4ro IIIJ[ u IIIA HaxoaaTcs B COCTOSIHUH BBICOKOTO
CONPOTHUBJICHUS;

INTE (Interrupt Enable, 6 omeuecmsennoii numepamype — P.IIp ) (pa3peienue mpe-
pBIBaHMS) — AKTUBHBIM CHTHAJl HA 3TOM BBIXOJIE YKa3bIBaeT Ha COCTOSHHE BHYTPEHHETO TPHUT-
repa paspemenus npepbiBanust MIT BUC. CoctosiHue Tpurrepa MoKeT ObITh YCTaHOBJICHO
nporpamMmHo ¢ nomouisio komaun El, DI. Tlpu ypoBHe «0» Ha 3TOM BBIXOJIe TIPUEM 3ampo-
coB mnpepreiBanus MIT BUC HeBo3MOXKEH;

READY (6 omeuecmeennoti numepamype — I’ ) (rOTOB) — aKTHBHBINM CHUTHAI HA 3TOM

BXxoze uHpopMupyet o roroBHoctd BY k 00meny nndopmanueii ¢ MI1 BUC. IIpu yposHe
«0» MII BUC 6yznet maxoautbes B coctosiann OXUAHUE.
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HOLD (¢ omeuecmeennou numepamype — 3.3X ) (3anpoc 3axsara) — BXOJI, HCIIOJIL3ye-
MBIl s Tofaun curHana 3.3X na nepexon MII BUC B coctosaue 3AXBAT, B koTopom MA
1 M/] mepexoisT B TPEThe COCTOSTHUE (BBICOKOE COMPOTHBIICHUE). OOBIYHO COCTOSHHUE UCTIONb-
3yeTcs I OpraHu3aluyd oOMeHa HHGOPMAIHEH 110 KaHally TIPSMOTO JTOCTYIIAa K ITaMsTH;

INT (6 omeuecmsennoii iumepamype — 3.I1p ) (3arrpoc pepbIBaHUsA) — BXOJ, HCIIOJb-
3yeMbIi JJIs TI0JIauM CUTHAJIA 3armpoca npepbiBanus. CUTHAJ MOCTyaeT OT BHEIIHETO YCTPOH-
CTBa Ha IPEPHIBAHUE BBIMTOJIHCHUS OCHOBHOW IPOrPaMMEBI M TIEPEXO/T Ha BHITIOJTHCHHE TOIIPO-
rpaMM 00CITy>KuBaHMs mpepbiBanus. CHTHA 3ampoca IpepbiBaHus He BocmnpuHuMaetrcs MIT
BUC mpu pabote ero B pexxnmax 3AXBAT, OXKUUIAHUE unu HyJaeBOM COCTOSHHU BHYT-
PEHHET0 TPUTTEpa pa3pelICHHs MPEPhIBAHMS;

RES (Reset, 6 omeuecmesennou aumepamype — Cop.) — BXOJ, 110 KOTOPOMY ITOCTYIIA€T
CUTHAJ Ha HadaabHY0 ycTaHoBKy MII BUC, mpu 3ToM OOHYJISIOTCS €ro MpOrpaMMHBIN CUeT-
YUK, BHYTPEHHHE TpUrTephl, (hopmupyromiue curHaibl INTE u HLDA,

Cy, C; (6 omeuecmeennoit numepamype —@; 1 @,)— BXOIBI IJIs MOAAYN TAKTOBBIX CHT-
HajoB @®; u @,. [locnenHue SBIAIOTCS HE MEPECEKAIOIIUMUCS BO BPEMEHH CHTHAIIAMU, OTIPE-
TEISTIOIIAMH TaKTOBYIO acToTy padotst MII BUC.

Bxonsr ucrtounnkos muranus Uccl, Ucc2, Ug, GND MII BUC coorsercTBeHno. +5B,
+12B, —5B, HyneBoi moTeHIInan (3emiis).

Pexumbl padortser MII BUC KP5801K80.

HawvaabHasg ycTanoBka. B T1euenue Bcero Bpemenu, mnoka Ha Bxojae RES ycra-
HOBJICH ypoBeHb «1», Bce onepaiuu B MI1 BUC OynyT npruocTaHOBICHBI. 3a 3TO BpeMs O0HY-
JISTIOTCST TIPOTPAMMHBIA CUETUUK, TPUTTEP PA3PEIICHUs MPEePhIBAHUN U BHYTPEHHSS JIOTHKA,
cBsizaHHas ¢ opmupoBanueM curHana //.3X. Tak Kak MPOrpaMMHBIA CYETYHK CONEPKUT K
stomy Bpemenu uncio 0000H, To mepBast BbITONHAEMas KOMaHAa OyJeT CUMTaHa IO alpecy
OOO0O0H.

Pe:xkum paodorsl OKUIAHHUE. Ecii kK MOMEHTY TOSBJICHUS OTPHIIATEIHLHOTO
(ponta @, Ha TakTe T, curnan Ha BXoxe [/ OTOB Oyner uMeTh HyJICBOUM noTeHiman, To MII
BUC na Takte T3 mepexoguT B peKUM OXHUIAHUA. B 3TOM pexuMe MpUOCTAaHABIMBACTCS
mporiecc 00pabOTKU NaHHBIX U (POPMUPYETCSA SIMHUYHBIN curHain Ha Beixone OKU/JAHUE,
MOATBEPKIAIONTUI 3TO COCTOSHUE. Bpemsi okuIaHus BBIPAKACTCS IEIBIM YHCIOM TaKTOB U
MOXKET JUTUTHCS OecKOoHeYHO nonro. Ha kKakaoM TakTe B 3TOM PEXHME IPH OTPHUIATEIEHOM
(hponTe @, 0yneT mpoBepsATLCS cocTosiHUE curHana Ha Bxonae I'OTOB.

PaGora npu BeinmoaHenun komauabsl HALT. Pexum OCTAHOB sBiser-
cs pe3yabTraToM BeimoiHeHHs koMauael HALT. Haxomsace B aToMm pexxume, maructpain MIIT
BUC ne otkmnroyaroTcss 0T Maructpanein Mukpo-OBM, a mpoueccop mpocTo 0TMEUaeT BpeMs,
B TEUEHHE KOTOPOr0 OH HUYEro He BhImoHsAeT. CocTosHue MuUKkpo-OBM B aTOM pexume aHa-
smorudyHo coctossauio OXKMJIAHUE, 3a HCKIIOUEHHEM TOTO, YTO 3TO COCTOSHHE YyCTaHABIIH-
BaeTCs MPOTPaMMHO. BBIXOT M3 peXMMa OCTaHOB OCYIIECTBIISIETCS IO CHTHAITY COPOC HITH TT0
CUTHAJIaM TIPePHIBaHUS.

OO0cay:xkuBaHHMe 3AaIIPOCOB HANMpepbiBaHUe. BHemHue ycTpoiicTBa BbI-
JAIOT CHTHANI 3allpoca MpEephIBaHUS aCHHXPOHHO 1O OTHOIIeHHIO K padore MII BUC mytem
nosiaun ypoBHs «1» Ha Bxox 3.[1p. 3anpoc MoxkeT ObITH YIOBJICTBOPEH TOJIKO B TOM ClTydae,
eciiu MIT BUC HaxonuTcs B COCTOSIHMHM DPa3peIICHUsT BOCIPHUSITHS 3alPOCOB MPEpHIBAHUS.
MII BMC aBTOMaTHYECKH yCTAHABIMBAETCS B COCTOSHHE 3aIlpeTa BOCIIPUATHS 3alIpOCOB IIpe-
PBIBaHUSA TOCIIE BBITOJIHEHUS! HAYAIBHON YCTAHOBKH, a TaKXe IMOCIIe Hadajia 0OCIy>KUBaHUS
3ampoca MNpepbIBaHus. YTPaBICHUE COCTOSHUEM BOCHPUATHS 3aMPOCOB NMPEPHIBAHUS MOXKET
OCYIIECCTBJIATHCS IPOrPaMMHO ¢ MOMOIIbI0 koMan: El — «Pa3perienue npepwiBanuii» u D
— «3amper pephEIBaHANY.

MII BUC yxka3bpiBaeT Ha BO3MOXHOCTh BOCIIpUATHS IIpepbiBaHui Ha Bbixojae P.I/Ip. Ecinu
HA 3TOM BBIXOJIC IIPUCYTCTBYET YPOBEHB «1>», TO 3ampOCHI MPEPHIBAHUS MOTYT OBITH BOCIIPH-
HATBI, B TIPOTHBHOM ciy4ae (ypoBeHb «0» Ha Bbixone P./Ip) 3ampochl BOCIPUHUMATHCS HE
OymyT.

Ecnu 3ampoc mpepbIBaHusI BOCTIPHHST, TO HAYMHASTCS UK OOCITY:KUBaHHS TPEPHIBAHUSI.
Ha nepBom mammuHOM nukie oociyxuBanus npepeiBanus MIT BUC nomyyaer mo M/] muk-
po-OBM kop npepbiBanus. MMeercss nBa criocoba 3ajaHus Koja MPEPhIBAHKS: C MTOMOIIBIO
koMmaHpl RST<N> u ¢ momotbio komauael CALL<A ><A,> (BeKTOpHBI cr10c00).

[TomyunB koManay Ha nepBoM MmamuHHOM 1ukie, MII BUC 3anuceiBaer B oOnacTts ma-
MSTH, OTBEICHHOH IOJ CTEK, TeKyllee 3HaueHue mporpammHoro cyerunka PC. CoxpaHeHue
copepxanust PC B cTeke He0OX0JMMO /IS BO3BpaTa K MPEPBAHHOM MPOrpaMMe TOCIIe OKOHYa-
HUS BBITMOJHEHUS TOJIPOTPaMMBbl 0OCITY>KUBaHUSI NIPEpbIBaHus. Bo3BpaT MOYKHO OCYILIECTBUTH
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¢ nomoripto komauael RET (RETURN), koropas 3arpyaeTr coiep)kaHue JABYX BEPXHHX

syeek creka B PC. Takum oOpazom, Kaxkaas MoANporpamma OOCIYXHBAaHUS MPEPHIBAHUIM
JIOJDKHA B KOHIIE UMeTh koManay RET.

Padoora Bpexkunme 3AXBAT. Pexum 3AXBAT ucnons3zyercss uisi OCTaHOBA
ynpasneruss MI1 BUC pabotoii mukpo-OBM. [lpu pabote B 3TOM peKMME BBIXOJIHBIC Maru-
crpasin MIT BUC miepeBoasTcst B TPEThe COCTOSIHHE W OTKITIOYAIOTCS OT MarvcTpaieid MUKPO-
OBM, obecrieunBasi TeM CaMbIM BO3MOXKHOCTh 0OMeHa mHpopmalue ¢ Mukpo-9BM mo ka-
HaJy MpsSIMOTo JOCTYIA K MaMsTH.

Pexxum 3AXBAT mHunumpyercs nojadeil curaaina «1» Ha BXxoj ympasieHus 3. 3X MII
BUC moareepxkmaet mepexon B pexnM SAXBAT myreM BeImaun curHaja «1» Ha BeIxome /1.
3X.

Cocrosane 3AXBAT OyneT mIMThCS IEJI0€ YUCIIO TAaKTOB. Y CTAHOBKA HU3KOTO YPOBHS
MMOTEHITHANAa Ha BXxoje 3.3X mpoBepsieTcsl Ha KakIoM curHajie @,, U MPU €ro HAIMYUW Ha
CIAeAyIOIIEeM HUMITyJIbce peknuM 3axBaTa Oynmer mpekpaiieH u MIT BUC nepeiigeT k BbIIOIHE-
HUIO 0YEPETHOTO MAITUHHOTO ITHKJIA.

brnaronapst cBoeil yaaunoit koHCTpyKiuu, Mukpormnpoiieccop K580 u mo celt neHp ycnemi-
HO UCTOJB3YETCS B MUKPOKOHTPOILJIEPAX U Pa3INYHBIX CHCTEMaX YIIPABJICHUS MPOIECCaMHU.

Tunosas cxema BrimroueHuss MII K580BM80 npuseneHa Ha pucyHke 2.
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Puc. 2. Cxema Brio4enusi Mmukponpoueccopa K580BM80.

Opranu3zanusi MarucTpajgeid Mukpo-9BM. OOMeH nHbopMaIueil MEKIY
MII BUC u BY opranu3zyercs ¢ MOMOIIBIO TpeX Marucrpaieii Mukpo-OBM: MA, M/l u MY
BBumy Manoii Harpy3o4YHOW CIIOCOOHOCTH, a TaKKe OTPaHHMYEHHOrO 4Yncia BbBOJOB MII
BUC B Mukpo-9BM Heo0X0AMMO HCHOIH30BATh JOMOIHUTEIbHBIE CXEMBI JJI OpraHU3aI[id
3THX Maructpaieit (cucremubiii kouTposwiep KPS80BK28 u TpuctabunbHble HIMHHBIE (Gop-
muposatenn KP580BAS86). Ilpu mocTpoeHHH MPOCTOM CHUCTEMBI M NPU YCIIOBHUH, YTO Ha-
rpy3ka Ha 1 BeiBog MII e npessimaet 1 Bxox TTJI, yka3zanHbie cxeMbl HEOOS3aTENbHEL.
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[Tpu otnanke ycrpoiicTs, mocrpoeHHbx Ha MIT BUC KP580BMS80, MoxxeT moHaio0uTh-
Cs TOIIArOBOE MPOXOXKEHUE MPOTrpaMMBbl C aHAJIM30M CHUTHAJIOB HA IIMHE JAHHBIX U IIMHE
agpeca. Takyio BO3MOXKHOCTh TIPEJOCTABISIET YCTPOMCTBO, CXeMa KOTOPOTO M300pakeHa Ha
puc. 3.
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Puc. 3. Cxema ycTpoiicTBa JJisl HONIATOBOM OTJIAAKHI

1 EEE]

Bynyun nonknroueHHbM K Beixoaxy MIT WAIT u ko Bxogy RDYIN cuaxporeneparopa
KP580I'®24 (puc. 2.) yeTpoicTBo paboTaeT CleayomuM 00pa3oM: IIPH HAKATHH Ha KHOIIKY
“Hlac”, hbopmupyercst curnan RDY ans MII u nocneHui BBIIOTHSET JCUCTBUS B IHKIIC.
Huskuit yposens no Beixoqy WAIT cOpackiBaeT akTHBHBIN ypoBeHb curHasia RDY u MIIT
HAYWHAET BBIMOJHATh TAKTHI OXWJIAHUS, NMPH dTOM Ha IMHE JAHHBIX M Ha IIHHE ajapeca
VAP KUBAIOTCS JICUCTBUTEILHBIC 3HAYCHHUS JTAHHBIX U aJIpeca, YTO MO3BOJISIET IPOKOHTPOJIH-
POBAaTh UX C MOMOIIBIO H3MEPUTEIBHBIX MTPHOOPOB.

MarucTpajb aApecoB SBIISICTCS OTHOHAIIPABICHHOW MarucTpaibio, BBIa4a agpecoB Ha
KoTopyto ocymectpisiercs Juiib MIT BUC unu cxemoit mpssMoro A0CTyIa K maMaTH IIpH pa-
6ote MEKPO-OBM ¢ kaHaIoM IpSMOro JOCTYIA K MaMATH. Majas Harpy304Has CITOCOOHOCTD
MA TtpeOyet npumeHeHus Oydepa.

[To marmcTpamm panHbIX (M]I) opranu3yeTcs ABYHAIpaBICHHBIH OOMEH JaHHBIMUA MEXIY
MII BUC u namsateio wim BY. MakcuManbsHas Harpy3odHast criocooHocts M/ HeBenKa, 4To
HE T03BOJIICT HEMOCPEACTBEHHO MOIKIIOYATh K HEH CHCTEMBI ¢ OOJIBIION €MKOCTBIO ITAMSITH
Y IIUPOKUM HAO0OpOM mepu(hepUHbIX YCTPOHCTB. [ yBeIMUYeHUS HArpy304HOM CIIOCOOHO-
ctu MJ] Mukpo-OBM HeoOXomuMo Takke IMPUMEHSATh ABYHAIpaBICHHBIE OydepHbie (hopMu-
poBaTeIH.

MarucTpajb ynpaBjeHHsI COCTOUT U3 IISATH IIMH, CHTHAIBI HAa KOTOPBIX (POPMHUPYIOTCS
u3 3anucanHoro ciiosa coctossuust MII BUC u ero Beixoausix curtgainos RD u WR.

Kak oOcyskmanocs paHee, IS MOCTPOSHUS MHKPOIPOIIECCOPHON CHUCTEMBI HEOOXOIUMO
nogkimrodenrue kK MIT 3anomunaromux ycrpoiicts (II3Y m O3Y), a Takke yCTpOWCTB BBOJA-
BBIBOJIa. CXeMa MOIKITIOYSHHSI MEKPOCXEM TTaMSTH MPUBEICHA Ha puc. 4.
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Puc. 4. CxeMma BKJIOUYEHHS] YCTPOMCTB NAMSITH MHUKPOIIPOIECCOPHOI CHCTEMBI.
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O pemmdpanuu aapecHOro MpPOCTpaHCTBA MUKPO-OBM Obu1o moapoOHO paccka3aHO B
JICKIIMH, HOCBHHICHHOﬁ 3alIOMHUHAIIINUM yCTpOﬁCTBaM, B DTOU CBSI3U JaHHasA CXEMa IIPUHI -
MMAAJTBLHBIX 0COOCHHOCTEH HE MMEET.

YcrpoiictBa BBoAa-BeiBoa (YBB) MukporpoiieccopHoii CUCTEMBI MOTYT OBITH aJIpeco-
BaHBI KaK SYEHKHU MaMATH B TOM ciiydae, eciu B coctaBe MIIC orcyrctByer BUC cuctemuo-
ro xkouTpoiiepa KPS80BK28, ocymiecTBisronas pasaelicHHe NPOCTPAHCTB MaMSATH H IIPO-
crpanctBa YBB. Ilogkmrouenne YBB B mpocTpaHCTBO SY€EK MaMSATH WIIIOCTPUPYET PHUCY-
HOK 5. 3aMeTuM, 4TO (D)YHKITMH MPOCTESHIINX YCTPOUCTBAMYU BBOJA BHIBO/IA MOTYT BBITIOJIHATh
0OBIYHBIC MUKPOCXEMBI PETUCTPOB, COOTBETCTBYIOIIMM 00pa3oM BKItoueHHBIC B MIIC.
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Puc. 5. CxeMa BKJIIOUYEHUA YCTDOﬁCTB BBOJa-BbIBOJAa, KAK A4YC€CK IMaMATH.

\

Paccmorpum acriektel mocTpoeHus: MUkpo-OBM mHa BHC MuKpomporneccopHOro Kom-
mekta K580.

Tunosas cxema Mukpo-OBM, Bkmouaer B ceOs mukpompoieccop KP580BMS8OA, rene-
patop KP580I'®24, dhopmupyronuii aByx(asHyo MTOCIeI0BATEIHPHOCTh HMIIYJILCOB; CHC-
temublii koHTpouiep KP580BK28 (KP580BK38), obecreunBaromuii Oydhepuzanuio IIHHBI
JAHHBIX MHKPOIPOLIECCOPA U paseeHne YIPABIMIOMINX CUTHAIOB YTEHHA/3aIIUCH I MUK-
pOCXeM maMsATH U YCTPONCTB BBOAA-BhIBONA. bydepHas cxema aipeca, MOCTPOCHHAS Ha IBYX
mukpocxemax KP580BAS6, obecrieunBaeT Harpy304HyIO CIIOCOOHOCTH I10 IIMHE ajpeca.

Heobxomumerii 066eM mamsatu (I13Y u O3Y) obecneunBaror MukpocxeMel K537P®D2 (pe-
nporpammupyemoe I13Y ¢ YO ctupannem) u K537PY10 (cratnueckoe 3Y). B cocraB Muk-
po-OBM moryT Bxoauth mnepudepuitapie amantepbl KPS80BBS5S (mapamienbHbili MHTEp-
¢etic) KP580BB51 (unTepdeiic mociaenoBaTeasHOr0 BBOAA - BeIBOMAA). B GyHKImK mapai-
JIETBHOTO NEPH(PEPHIHHOTO amanTepa 0OBIYHO BXOJHT OIPOC MATPHUIIBI JATYNKOB KIaBHATYPhI
1 paboTa c ycTpoicTBamMu, paboTaronuMu B napamienbaoMm koae (AL, npuntep). AnanTep
MOCJICI0BATEILHOTO MHTep(deiica 00eceunBaeT CBA3b C YCTPOMCTBAMH I10 IOCIIEAOBATEb-
HOMY KaHaly.

B xauectBe ycTpoiicTBa OTOOpa)keHHsS MH(POPMAIMH MOXET ObITh IPUMEHEH Kak ajda-
BUTHO-IIU(POBOH JTUCIUIECH HA 3JICKTPOHHO-TYUYEeBOU TpyOKe (00CIy)KUBAETCSI KOHTPOJICPOM
K580BI'75), Tak ® MHOTOpa3psOHBIA CEMHCETMEHTHBIH HHAWUKATOp. B mocimemHem ciydae
(yHKIHH OTOOPaKEHHUS W CKAaHHPOBAHMS MATPHUIBI KIIABHATYPHI YIOOHO COBMECTHTH, IPH-
menuB bBUC xonTpomnepa K580BI'79.

IIpu HEOOXOTUMOCTH (POPMUPOBAHHSA TOYHBIX BPEMECHHBIX HHTEPBAJIOB M TCHEPAIIMH UM-
ITyJIBCHBIX TTOCIIEIOBATEHFHOCTEH B cOCTaB MUKPO-OBM MOXET OBITh BBEJICH HHTECPBAIBHBIHN
taiimep K580BUS53. IlepeuncieHHBIe CIENMAIM3UPOBAHHBIC KOHTPOJUIEPHl COCTaBJISIOT
MUKporporeccopHblii komiuiekT K580. PaccMoTpumM coctaB KOMIUIEKTa U (DYHKITMOHATBHBIC
BO3MOKHOCTH OTIeNbHBIX BUC BXOmAmux B HETO.
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MukponpouneccopHbiii kommaekT cepun K580.

Kommnexkr mukpocxem cepun K580, Bemonnennsix no N-M/IT n TTJIII Tex-
HOJIOTHH, XapaKTepU3yeTcs apXUTEKTYPHBIM €IMHCTBOM, KOTOpOe 00ecreunBaeTCs
aBTOHOMHOCTBIO U (DYHKIIMOHAJIbHOM 3aKOHYEHHOCTb OTJIEJNBbHBIX MHKPOCXEM, YHU-
¢dukanueir ux uHTepdeiica, MPOrpaMMUPYEMOCTBI0O MUKPOCXEM, MX JIOTUYECKOH U
ANEKTPUUYECKON COBMECTUMOCTHIO0. BocbMupaspsiiHas opranu3anus, GHUKCUpOBaHHBII
Habop KomaHJ, OONbIION HAabOp Mepu(epUitHBIX MUKPOCXEM Pa3IMYHOro Ha3Haue-
HUS, OTHOCUTEIHFHO BBICOKOE OBICTPOACHCTBUE, YMEPEHHOE MOTpeOIeHne MOLTHOCTH
obecnieyuBatoT MIIK mmpokoe npuMeHeHue MpH CO3/aHUU CPEJICTB BBIYMCIUTEIb-
HOW TEXHHKHU. YCTPOWCTB JIOKAJBbHOW aBTOMATHKH, KOHTPOJUIEPOB HM3MEPUTEIBHBIX
MpUOOPOB U MepuPepuitHBIX yCTPOUCTB, MUKPO-OBM i1 yripaBieHust TEXHOJIOTHYE-
CKMMH TMPOLIECCAaMH U U3MEPUTEIBHBIMHU CUCTEMAMU U JIp.

OteuectBenHas npombinuieHHOCTh (HIIO "Kpucrann") Beilyckana MHKpO-
npoueccopHblil kommiekT K580 B cinenyromeM cocrase:

» K580BMSO0 - npoueccop, coBmectumsiii ¢ 18080;

*  KS580I'®24 — renepaTop TaKTOBBIX CUTHAJIOB;

* K580BK28(38) - cucteMHbIi KOHTPOJLIED;

* K580BB55A - aganTep napaiienbHOro uaTepdeiica;

* KS580BBS51 - agantep nocienoBaTebHOTO HHTEpdETica;
* KS580BUMS53 - unTepBanbHbIil TaliMep;

* KS580BTS57 - koHTpoOJIIEP MPSAMOTO JIOCTYIIA B AMSTh;

* KS580BHS59A - xoHTpOsIIep npephiBaHUM;

* KS580BI'7S5 - xoHTpOLIEp 31EKTPOHHO-TTy4EBON TPYyOKH;
* KS580BI'79 - koHTpOsUIEp KIaBUaTYphl U UHANKALUY;

* KS580BKO91A - xouTposep kaHanaa oOIIero nojab30BaHUs;

* KS580BA93 — nporpaMMupyeMblil IpUEMONEPEIATUHUK.

BUC npozpammupyemozo napannenvnozo nepughepuiinozo aoanmepa
KP580BB55A npennasHaueHa I OpraHM3alli¥ BBOJA/BHIBO/IA TapayliebHOM WH-
dbopmarmu pa3znuyHoro popMaTa v Mo3BOJISIET PEaTU30BaTh OOJIBIIMHCTBO N3BECTHBIX
MIPOTOKOJIOB 0OMEHa Mo mapaienbHbiM kaHanaMm. bBUC mapasiensHOro nmporpammu-
pyemoro amanrepa (ITITA) 0ObIYHO HCMOSB3YETCS IS COMPSDKCHUS MHKPOIPOIEC-
COpPHOM CHCTEMBI CO CTaHIAPTHBIM MepudepuitHpIM 000pyaoBaHHEM (LIUGPOBHIM
JHCIITIeeM, TIPUHTEPOM, TeJIeTaloM, pa3IMYHBIMUA BHEITHUMH HAKOIMUTEISIMU) Yepes3
8-paspsiAHbIN IBYHAIIPaBICHHbBIN KaHAJ JaHHBIX.
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BUC nocneoosamenvnozo unmepgheiica KP580BB51 npencrasnsier coOoi
VHUBEPCANbHbIL CUHXPOHHO-acuHxpoHHblil npuemonepeoamuuk (VCAIII) u npeaHa-
3HaueHa JUJIs OpraHu3aluuyd oOMeHa Mexay MmukporpoueccopoM (MII) u BHemHUMEI
yctpoiictBamu (BY) B mocnenoBatenbHoM ¢dopmare. YCAIIIl moxer npuHUMaTh
naHHble ¢ 8-pa3psaHoi muHBL AaHHbIX MII 1 nepenaBaTh UX B MOCIEIOBATEILHOM
dbopmare nepudepuiiHbIM YCTPOWCTBAM, a TaKXKe MOTydaTh MOCIeA0BaTeIbHbIC JaH-
HbIe 0T nepudepuu u npeodpa3oBLIBaTh UX B MapalieIbHYI0 (GOopMy IS Mepeaayuu B
MII. O6MeH naHHBIMH MPOU3BOAMUTCA B ACHHXPOHHOM PEXHME CO CKOPOCTBIO Tepe-
nauu 10 9.6K Out/c uin B CUHXPOHHOM - €O cKopocThio 0 S6K 6ut/c. nuna nepe-
JTaBa€MbIX CUMBOJIOB COCTaBIseT OT 5 10 8 ourt. I[Ipu nepenaye B MII cumBoIiOB 1iTn-
HOM MeHee 8 OWT HEUCHOJb3yeMble OUTHI 3AMONHSAIOTCS HyJIsMu. DopMmaT cHUMBOJA
BKJIFOYAET TaKXkKe CITyKeOHbIe OUTHI U HE0O3aTebHBIN OUT KOHTPOJISI 10 YETHOCTH.

BUC npozpammupyemozo unmepesanvnozo maiimepa KP580BH53 — tpéxka-
HaJIbHOE MPOrpaMMHUPYEMOE yCTPOMCTBO, MpeIHA3HAYEHHOE JUIsl OpraHu3anuu pado-
ThI MUKPOITPOIIECCOPHBIX CHCTEM B PEKHUME pEaIbHOTO BpeMeHH. Mukpocxema (op-
MHUpPYET CUTHAJBI C PAa3IMYHBIMH BPEMEHHBIMHU TapaMeTpamH, 3a/1aBaéMbIMU TIPO-
TPaMMHO.

Muxpocxema KP580BT57 npeocmaesnsem coooiu BUC uemvipexkananbvho-
20 nPoOpamMmupyemoz0 Konmpoiniepa npamozo oocmyna k namamu (IIII1). Kax-
IBIA M3 YEeThIpEeX KaHAJIOB aJIpecyeT O0JIACTh BHEIIHEH MaMATH MyTeM WHKPEMEHTH-
poBanus BeiOpanHoro aapeca. Kontpomep [TJI1 nmMeeT npropuTETHYIO JIOTHKY, pea-
JU3YIONIYIO 3alpochl OT YeThlpeX NepupepUuiHBIX YCTPOMCTB M IMPOU3BOAUT CUET
LUKJIOB MPSIMOIr0 JOCTyIAa K MaMsATH KaxkJoro kaHaia. KoHTposuiep mpeaHasHaueH
U1 BBICOKOCKOPOCTHOTO OOMEHA JaHHBIMU MEX/y NaMsAThIO0 CUCTEMBI U Iiepuepuii-
HBIMH YCTPOMCTBAMHU ITyTEM IF€HEepallii MacCUBa MOCIEA0BATEIbHBIX aIPECOB MaMITH
no TpeboBaHUIO NEpUdEepHItHOTO yCcTpoicTBa. MUKpOcXemMa OCYIIECTBIISET JBYHa-
NpaBJIECHHBI OOMEH JaHHBIMU MEXIY NaMsThIO U TepupEpUiHbIM YCTPOHCTBOM ITy-
TeM (OPMHPOBAHUA B aIPECHOM KaHaJle MUKPOIPOLIECCOPHON CHCTEMBI TapaMeTpOB
3aJaHHOro MaccuBa naMaAtu (10 16 K) u ynpasnsromux cursanoB 0e3 yyacTHs MUK-
porpoueccopa.

Jlis 06paboTKu COOBITUM, TPOUCXOIAIIMX ACHHXPOHHO 110 OTHOILEHHUIO K BBI-
MOJTHEHUIO MPOTPAaMMBI, Jy4YIlle BCEro MOJIXOAUT MEXaHu3M IpepbiBaHuil. [IpepbiBa-
HUE MOKHO paccMaTpUBaTh KaK HEKOTOPOE 0coboe coObITHE B cUCTEME, Tpedyrolee
MOMEHTAJIbHOW peakiuu. Vcrosnp3oBaHue mpepbiBaHUi MpU paboTe ¢ MEIJICHHBIMU
BHEIITHUMU YCTPOMCTBAMH ITO3BOJISIET COBMECTUTH BBOJI/BBIBOJI ¢ 00paOOTKON JaHHBIX
B LIEHTPAIBHOM TPOIIECCOPE U B PE3yJIbTAaTEe MOBBIIIAET OOUIYIO MPOU3BOAUTEIHHOCTD
CUCTEMBI.

s opranuzanuu pexrMa MpepblBAaHUNA B MHUKPOIIPOLIECCOPHOM KOMILUIEKTE
KP580 npenycmorpena mukpocxema KP580BHS9 - npozpammupyemoiii KOonmpo.i-
nep npepoieanuit (IIKII), oOCITy>KHBAIONIMI 10 8-MU 3aPOCOB Ha MPEPhIBAHUE MHUK-
pompoleccopa, € BO3MOXHOCTbIO MPOrPAMMHOTO MACKUPOBAHUS. MUKPOCXEMBI
KP580BM59 MOXHO HCIOJB30BAaTh B CXEME KACKAIHOI'0 BKIIOYEHUS U TOTAA YUCIIO
3aMpoCoOB Ha MpEphIBaHUE, MOCTYMAIOMIUX OT BHEIIHUX YCTPOMCTB, MOKET OBITH pac-
IUpPEeHo 10 64; mpu BKIIOUEHUH 10 9 MuKpocxeM. Mukpocxema MO3BOJISIET COKpa-
TUTh CPEJICTBA MPOTPAMMHOTO 00ECTICUCHHsI M peasibHbIE 3aTpaThl BPEMEHH MPU BbI-
MOJIHEHUU NIPEPHIBAHUI B CUCTEMAaX C MPUOPUTETAMU MHOTUX YpoBHEHU. [IpuopureTsi,
3aKpeTUICHHBIC 32 BHEIIHUMHU YCTPOUCTBAMU, MOTYT ObITh U3MEHEHBI B TIPOIECCE BHI-
ITOJTHEHUS ITPOTPAMMBI.
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Muxkpocxema KP580BI'75 - BUC 00nHoKpucmanvsHo2o npozpammupyemozo
KoHmpoJnepa jnekmpouHo-ayueeou mpyoku (3JIT), npenHazHadeHa Ajisg pabOTHI
asihpaBUTHO-IM(POBBIMU TUCIUIESMH, B TAaKXKE B BUJEOTepMUHANAX MUKpo-OBM. Oc-
HOBHO€ Ha3HAYeHHE MUKPOCXEMBI — BBIBOJ MH(OpMAIMK U3 MaMsITH MUKpo-OBM Ha
skpan DJIT, mpomexxyTouyHOE XpaHeHne HHPOPMAIINH, YIIPABIIEHUE CHHXPOHHU3AIHNEH,
napameTpaMu pa3BEPTOK U uzoOpaxeHus. K BcnomorarensubiM Qyskiusm bBUC ort-
HOCATCS YIIpaBJIEeHUE KypCOpOM, PeaKTUPOBAaHHE CTPOKU TEKCTa, reHepaius rpadu-
YEeCKMX CMBOJIOB.

IIporpaMmMupyemblii KOHTPOJIep KJIABHATYPbI H MATPUYHOIO THCILIEsS
K580BB79 — MHOrOQyHKIIMOHATIBHOE, MHOTOPEKHUMHOE YCTPOICTBO, OCHOBHBIM Ha-
3HaYeHHEM KOTOPOTO SIBIISICTCS aHAJIM3 COCTOSIHUS MATPHIIBI JBYXIO3UIIMOHHBIX JaT-
YHKOB, CUTHAIM3AIMA 00 M3MEHEHUH UX COCTOSHUS M BblJaua 3aKOJAMPOBAHHBIX HO-
MEpOB CpabOTaBIIMX JAaTYUKOB. KOHTposuIep Takke MOYKHO UCIOJIb30BaTh B KAUECTBE
CTpOOMpPYyEMOro MmopTa BBOJA, 8-ypOBHEBOrO peructpa ¢ opranusamuein FIFO (mep-
BBII 3amycaH, MEPBBI MPOYUTAH) M JAONOJHHUTEIHHOrO Habopa peructpoB — O3V ¢
opranuzarueit 16 cios x 8 paspsagoB. Coaepxxkumoe peructpoBoro O3Y MOXeT HUK-
JIMYECKU BBILAABATHCS Yepe3 MOPT BBIBOJA CUHXPOHHO C BbIJaueil yHpaBiIsIOMIUX CUT-
HaJIOB JUIsl 00CTYyXMBaHUS MHAMKATOPHBIX nuctiieeB. KoHTpoiep paccunTaH Ha pa-
00Ty 1OJT MPOTPaMMHBIM YIIPABICHUEM MHKPOIIPOILIECCOPa, HO MOKET paboTaTh U aB-
TOHOMHO C aIlllapaTHON MHULIHAIM3ALKMEN MOCIIEe BKIIOUEHUS MUTAaHUS B HYKHbBIHA pe-
KHUM paboTBHI.

Muxpocxema KP580BK91A — muxponpoueccopno ynpaensemoe ycmpoii-
Cmeo, npeoHa3HaueHHoe 01 CONPANCEHUA MUKPONPOUECCOPO8 U 0OHOKPUCMATb-
Hoix IBM c¢ aunueit konnekmuenozo nonvsoeanus (JIKI) mugopmayuonno-
m3mepumenvhou cucmemsl. Muxkpocxema ocyuiecTtsiset cBi3b Mexay JIKII u ycr-
poiicTBaMu, yIpaBlIsieMbIMU MHKpOIpoiieccopoM. B e€ QyHkmmm BXOAuUT mepenaya
JaHHBIX, TPOTOKOJ CHHXPOHHU3AIMU OOMEHa, Mpoleaypa aapecalud MNpUueMHU-
KOB/TIEpeTaTYMKOB, OYKMCTKA M 3aIyCK YCTPOWCTB, 3ampoc OOCIY)KHBaHUS, Mapa-
JIEJIbHBIA U TIOCJIEIOBATEIbHBINA OMPOCHI.

Mukpocxema KP580BA93 — npozpammupyemulii npuemonepeoamyux,
MpeHa3HAUYCHHBIN NI UCMOIB30BaHUS B YCTPOMCTBAX BBIYMCIUTEIBHON TEXHUKH U
M3MEpUTENbHON anmapartype ¢ nuppoBoit 00paboTKo HHPOpMAIUH.

Muxpocxema KP580BK28(38) — cucmemnuwiit konmponnep u oyghepuuiit pe-
2ucmp OaHHbIX, TIPUMEHSIETCS B MUKPOIIPOILIECCOPHBIX CHCTEMaxX Ha 0a3e MUKpOIIPO-
neccopa K580BMS80 nnst popmupoBaHust yNpaBisiOIIUX CUTHAJIOB U Kak OydepHbIit
pETUCTp JaHHBIX.

Bonee moapoOHO cocTaB MuUKporporeccoproro komiuiekra KS5S80 u Bompocsl,
CBSI3aHHbBIE C TOCTPOCHUEM MHKPOIIPOLIECCOPHBIX CUCTEM Ha €r0 OCHOBE M3Y4alOTCs B
Kypce y4eOHoi auciuiuinHbl “ Mukporporeccopusie cuctemsl” (1V kypc).
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CUCTEMA KOMAHJI MUKPOITPOLIECCOPA KP580BM&0

O3HakoMuMcsi ¢ BO3MO:KHOCTsiMU Mukponpoueccopa KP5S80BMS80 (i8080) B
OTHOLIEHUH BBIMOJTHEHHUSI PA3JIHYHBIX apUPMETHIECKHX, JIOTHYECKUX U MPOYHX
onepanuii. [IpuBoauMBI MaTepuaa He MpPeTeHAYeT HA CIPABOYHYKH) MOJHOTY
u3noxeHus. bosee mogpodHoe onucaHue cUCTEMbl KOMAaH U MPUHIMIIOB MPO-
rPaMMHMPOBAHUSA MUKPOINPOLECCOPOB MOKHO HANTH B PA3JIMYHON CIIeHUATbHOMN
U CIIPABOYHOM JiUTEpaType.

Metons! anpecannu. Koa koManabl cocTouT u3 kooa onepayuu (KO) u ceedenuii
06 onepanoax. Onepanabl B KOMaHJIe MOIYT ObITh 0003HA4YeHbI MO-pa3HOMY, B
3aBHCHMOCTH OT 4Yero W roBOPSIT O Pa3HbIX MeToAax ajpecanuu. Bo-nepBbix,
NpeIycCMOTPEHO A0BOJHLHO MHOI0 OJHOOAWTHBIX KOMaH/, B KOTOPBIX caM KOJ
omepanuu HeceT HH(OPMAIUIO 0 BHYTpeHHHX peructpax MII, kyaa 3anucanbl
omepaHabl. JTO Tak Ha3bIBaeMasi pecucmposas aopecayus. Ilpu perucrTpoBoii
aapecanuu yactb 6aiita KO npexacraJisier co6oii koa perucrpa. Perucrpam A,
B,C, D, E, H, L (puc. 1.) npu 3TOM COOTBETCTBYIOT IIECTHAAIATHPUYHbIE OTHOPA3-
psiaHblie koabl 7,0, 1, 2, 3,4, 5.

B aByx0alTHBIX KOMaHJaX BTOPOil 0aliT MOXeT NMPeaCTABJIATH CO00H Hemo-
CpPeICTBEHHO KoJ onepanaa. Tak peasmsyercsi 6mopoiit memoo adpecayuu — Heno-
CcpedcmeeHHas aopecayus.

Tpemuit memoo adpecayuu — npsvas aopecayusi. B 3ToM cityuae BTOpoi U TpeTHii
0alThl TPEXOAWTHOM KOMAH/IbI MPEACTABJISIIOT CO00i aapec TYeilku NMaAMsITH, B KOTO-
poii HaxonuTcsi onepana. Komanapl ¢ npsmoil agpecanueil UCHOJIB3YIOTCH TaKkKe
npu padoTe ¢ ycrpoiicTBaMu BBoJ1a — BbIBo/1a. Ho ajipec cooTBeTCTBYIOIIIET0 MOPTA
BBO/Ia WM BBIBO/JA 33/1aeTCsl OHUM 0aliTOM, TAK YTO KO TAKOW KOMAHIbI Colep-
JKHT TOJLKO ABAa 0aiiTa.

Yemeepmulii memoo aopecauuu — Koceennasa aodpecayus. B 3Tom cirydae koj Ko-
MaH/[bl COEPKUT MH(popManuw o0 16-pa3psaHOM perucrpe, coiep:KameM ajapec
siYeiKN MaMATH, B KOTOPO M HaxoautTcsi onepana. [Ipu KocBeHHOUH aapecanuu
YacTo B Ka4ecTBe PeruCTPOBOIl Maphbl, coep:Kalleil agpec, HCMOJIL3YIOTCH PErncT-
pbl H, L. IIpn 3T0M B 0003HaYeHNH KOMAH/IbI YKa3bIBaeTCsl HeCylleCTBYIOIIUIA pe-
ructp M (memory), koa kotoporo 6. Takum o0pa3zom, oqHOGaITHAA KOMAaHAa, KO/
onepauMy KOTOPOH COAEeP:KUT yKa3aHHe HA peructp M, o3Ha4yaeT, YTO ONepaH]
HYKHO B3fITh M3 SiYeKU MaMSTH WM IIOMECTUTh B SYeiKy MaMATH, apec KOTOPOii
3aNMCaH B perucTposoii nape HL.

Haxoneu, nmocieanmii, namotii memoo adpecayuu, ucnoan3dyemoii B MII 8080 —
3T0 cmekosas adpecayus. Kak yike yka3bIBajJoCh, B 3TOM CJiyuyae OJIHOOaiTHas
KOMaH/1a paboThl CO cTeKOM He HeceT HHGopMauu 00 ajpece, MPOCTO UCTIOIb3YyeT-
cfl ouepeHasi AUelKa CTeKOBOM MAMSTH.

Kpatkoe onucanune komana MII 8080, 3a uckiioueHueM KOMaH/1 nepexoaa, Aa-
HO B Ta0J. 1. B 3T0ii Tab/Mue NPUHATHI cieayomme odo3HavyeHus. byksoi I
0003HAYaeTCsl OMH U3 perncTpoB Mukponpoueccopa (B, C, D, E, H, L, M nim A).
ITHM perucTpam cooTBercTBYIOT Koabl R (O, 1, 2, 3, 4, 6, 6, 7). B nByx0aiiTHOIi
KOMaH/ie Ko onepaHaa o6o3HavyeH kKak No. B Tpex0aiiTHOl KoMaH/Ie KOIbI BTOPO-
ro U TpeThero 6aiToB NoN; yKa3pIBaIOT HIECTHAANATHPUYHBIN ajpec siYeiiky ma-
mata NiNp = N;16 + N0160 . Bce mpuBoguMble B Ta0/Iue KOAbI ONEPALUH TaKiKe
MpeICTABJIEHbI MIECTHAAUATUPHYHBIME YHncJaMu. 3amuchk B cToJione «Koa omepa-
num» Gopmy.anl Buaa 06+8R o3Hauaer 4yTo HY:KHO Ko R, COOTBETCTBYIOIINIA peru-

© Semenov A.A. 26.



Cxemomexnuxka IBM

CTPY I, YMHOKUTH HA 8 U K NMOJIy4eHHOMY Npou3BeaeHuI0 npudaButh 6. Haiinen-
HOEe TAKUM IyTeM HIECTHAAUNATHPUYHOE YHMCJI0 U Oy/eT SABJIAATHLCS KOJOM omepa-
nun. CTpesiku, ucnoyibdyembie B cTo101e «Coaep:kaHue KOMaH/IbD), OKA3bIBAKOT
HANpaBJIeHUs1 MepechblIKM AaHHbIX. B yacTHocTH 3amuch I' — Ny o3Hauaert, 4TO
ynciao Np momeniaercss B peructp . JIByx0aiTHOe 4MCi10, 3aK/JII0YE€HHOE B KBaJ-
patHbie ckoOkH [NiNg|, o3HauaeT, YTO JaHHbBIE CjIeayeT B3ATh U3 STYEHKH MAMATH
WIM TMOMECTHTh B sfiYeiiKy mamsTH, aapec kotopoii paBeH NiNo . OxHobaiiTHOe
YHCJIO B KPYIJIBIX CKOOKAX — 3TO ajipec (HOMep) MopTa BBOAA Wi BbIBOAA. OcTallb-
Hble 0003HaYeHus OyIyT pacin(ppoBaHbl HUKE MPH ONMMCAHUN OTAEILHBIX IPYII KO-
MaH]I.

Komanowl 3aepysku u nepecoviiku nomenieHnbl B nepBbix 18 crpokax Tadd. 1. 3aech
HMEIOTC KOMAH/IbI €O BCEMHU YNOMSIHYTHIMH BbIllle BUIAMH A/Ipecalliii: Perucrpo-
BO#i, HEMOCPeICTBEHHOM, MPSAMOI, KOCBEHHOI, cTexkoBoil. MMeroTcsi Takske KOMAaHIbI
B3aMMHOI1 nlepecbliky, HanpuMep XCHG. B cooTBeTCTBHH € 3TOH KOMAH/10i B3aHMHO
MeHsIeTCSl MeCTAMM COJlepsKuMoe perucTpoBbix nap DE u HL.

IMo xomanne PCHL copep:kumoe perucrpoBoii mapbl HL 3arpyxkaercsi B mpo-
rpammublii cyeTuynk PC. Takum 06pa3om, 1o cyiecTBy, 7T0 KoMan/ia nepexoaa. Jleii-
CTBUTEJIbHO, IIOMeIlleHHe HEKOTOPOIo YHCJIa B MPOrPAMMHBIN CHeTYMK 03HAYAET, YTO B
cJIeTyIolIeM uKJIe Oy/ieT BIIOJIHATHCH KOMAH/IA, KO/I KOTOPOil XpaHUTCS B AMSITH 110
azipecy, COOTBETCTBYIOLLIEMY 3TOMY YHCTY.

Komanga SPHL (Tak ke kak u komanaa LX| SP), nosBoisier pasmecTurs CTeK B
KOHKPeTHO# o0sacTu mpocTpancTBa namsth. Ilo 3Toil koMaHae B yKka3arteJib cTeKa
P 3arpyxaercs AByX0aiiTHOe YHCJI0 M3 PerucTpoBoii mapel HL.

Komanabl PUSH u POP — 310 KOMaH/Ib1 epechIIKH ABYX0AMTHBIX YKCes U3 peru-
CTPOBBIX Nap B cTek 1 0opaTHo. [Ipu yTom komanga PUSH PSW o3nauaer 3arpys3ky B
cTeK (S) comepKMMOro napbl PerucTpoB: AKKYMYJISITOPa 4 M perucrpa NpHU3HAKOB
(peructpa ¢Jiaros) F. Ilepecblika B 3TH perucTpsbl ABYX 0aiiT MHGOpMALUU U3 CTe-
KA BBIIOJHAETCH ¢ OMOIUBI0 KoMauasl POP PSW.

Camy10 MHOTOYMCJIEHHYIO TPYIITy KOMAH/I MePechbUIKH COCTABJIAIOT KOMAHIbI BIIA
MOV r1, ra. IIocKoJbKY 4HCJI0 perucTpoB 1 u > paBHo Bocbmu (B, C, D, E, H, L, M,
A), To B IpUHIUIIE MOKeT ObITH Beero 64 Takux KoMaHabl. OHAKO HA CaMOM [iejie
ux 63, Tak kak komanaa MOV M, M orcyrerByer. Ho komanasbl, nonoousie MOV B, B,
NPUCYTCTBYIOT. OHU He BbI3bIBAIOT HUKAKHUX JIeHiCTBHI.

Komanowi nocuueckux onepayuii nomemensl B crpokax 19-26 tada. 1. Ilpu pac-
um(ppoBKe ITUX KOMAHI IPUHSITHI cJieayonme 06o3navyenus: /\ — onepauus 1, V —
onepauus NI, I — onepauusa «uckmouatomee MJIN». [lepeunciieHnble ormye-
CKHe OTepaluy BbINOTHSIOTCS MOpa3psiaHo. 3anuch 4 — A /\ I, HanpuMep, o3HaYaer,
YTO B KaXK/Iblil pPa3psi pPerucTpa-akKyMyJsiTOpa MoMeIaeTcs 0/IHOPa3psiiHoe IBO-
HYHOe YHCJI0, MpelcTaB/siomee codoil Gpynkumio 11 yncen B aHAJIOTHYHBIX pa3-
Psiiax NMpeKHero coAepKUMOro aKKyMYJISITOPa U COAEPKUMOI0 perucrpafr .

Komanga CMP — 310 koMaH1a cpaBHEeHMs Yuces, XPAHSAIIHUXCA B aKKyMYJIfl-
Tope u peructpe I'. Ilpu 3TOM CcoaepKIMoOe AKKYMYJISITOPA He U3MEHsIeTCH, HO pa3-
psabI perucTpa (GuiaxkoB F ycTaHABINMBAIOTCS B COOTBETCTBHM C Pa3HOCTBIO I - 4.
ITogoOHBIM ke 00pa3oM OCYLIECTBJISIETCS CPABHEHHE YHCJIA B AKKYMYJSTOpe H
yuciaa No, npuBegeHHoro Bo Bropom daiite komanani CPl No.

Komanovr_apudmemuueckux onepayuii pazmeiieHbl B cTpokax 27—42 taba. 1.
BykBa c B onucaHuM 3THX KOMaHJ 03HA4aeT COAep:KMMoe pa3psia nepeHoca pe-
rucrtpa guaros F.
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CucmemHule u cneyuaibHvle KOManobl — 3TO KOMAH/AbIL, IOMelleHHbIe B CTPOKAaX
43—53 Ta64. 1. Komanga NOP o3nauaeT nmpocTo npomyck 0IHOr0 HUKJIA M HUKAK
He BJIMSIET HA cojiep:kuMoe peructpoB (kpome PC) MukpomnpoueccopHoii cucTeMbl.
Komanna HLT ocranaBauBaer paGory MII 1o mpuxoaa 3ampoca npepbIBaHHMA
Wi curiana copoca. Komanga CMA uHBepTHpPYeT 4HMC/I0, 32IIMCAHHOE B AKKYMY-
astope. Komanapl CMC u STC onepupyioT ¢ coepKuMbIM OUTA NEPeH0ca perucT-
pa ¢uaaxkoB. Ilo komange DAA koppekTHpyeTcsl pe3yJibTAaT, €c/Id ONepaH/bl BO-
nuHo-necaiTuunble. Komanabr IN No u OUT Ny mo3BoJisiioT nmpou3BecT 06MeH WH-
(opMmanmeii ¢ nopramu BBoJa — BbIBOJIa, UMeOIMMU ajapec No.

J1st TOro 4To0bl 3anpeTuTh WM Pa3peliuTh MUKPONPOILECCOPY pPearupoBaTh
HAa KOMAaH/bI MPepPbIBaHUA, HCMOIb3YI0TCsE KoMaHabl DI u El. Tlo komange RST n
B MII BBOAMTCSI BeKTOp npepbiBaHusi. HanmoMHuM, 4TO ec/in HeT 3anpeTra Ha 00-
padoTky npepbiBanmii (komanaa D1), To mo curnaxy 3anpoca npepsiBanus INT,
MII BbicTaBasieT HyJ1eBO# curnaJj Ha Bbixojae |INTE. IIpu aTom ycrpoiicTBo, 3anpo-
cHuBIllee MpepbIBaHKe, T0/LKHO BbIIATH HA HIMHY JAHHBIX KoA KoMauabl. MII cum-
THIBAeT 3Ty KOMAH/Y M Jajiee ee BbINOoJHsAeT. O0bIYHO 3/1eCh MCIIOJIb3YeTCsl KOMAaH/1a
RST n. IIo 3T0ii KoMaH/Ae B CTEKe 3aMOMHHAETCS COAEP:KUMOE NMPOTrPaMMHOIO
cyerunka PC, u 3aTeM B 3TOT CUETUYHMK MOMeLIAeTCsl ABYX0alTHOE IMIeCTHAAIATH-
puuHoe yncao 8n. Takum 00pa3om ocylecTBIIsIeTCs Mepexol K padoTe ¢ Toii 00J1a-
CTHI0 NIAMATH, B KOTOPOH 3alIHCaHA KOMaHIa 00pa0OTKH JAHHOIO NpepbIBAHHUS.
3ameTum, uyTo komanaa RST O Bo3Bpamaer MII k nepBoii ssueiike maMsATH ¢ aape-
coM 0000H, Tak 4TO 3TAa KOMaH/Ia IeHCTBYET AHAJOTHYHO CUTHATY copoca RESET.

Komanowl cosuzo6 npuBeieHbI B MOCJIEAHUX YeThIpeX cTpokax Tad.1.1. Ilo 3tum
KOMaH/JaM OCYIEeCTBJISIeTCA KOJIBLEBOi CABHUI YHMC/Ia B aKKYMYJISITOpe HA OJWH
ABOMYHBIA pa3psil BJeBO WJIM BIPaBO, C BKJINYEHHEM WJIH 0e3 BKJIOYEHHS B
KOJIBIIO pa3psijia nepeHoca u3 perucrpa guiaxkos F. [Ipu 3tom cumsosiom B, 060-
3HAYEH Ko/ M-To pa3psiaa (0uTa) uncia B akKyMmyJasitope (crapumii paspsa — B7).

Komanowl nepexodos mnpejacrabiieHbl B Tadu. 2. ITH KOMAaHABI JAEJISTCH HA TPU
TPYIIIBL npocmule nepexoost (MepBasi OyKBa 0003HAYEHUsI KOMaHIbI J), nepexoodst K
noonpoepammam (nepsasi 6ykBa C) m ozepamoel u3 noonpozcpavm (neppasi 0ykBa
R). Ilepexoa k moamporpaMmMe OTJIMYAeTCs1 OT MPOCTOr0 Mepexoaa TeM, YTO MpH
3TOM aBTOMATHYeCKH 3allOMHHAaeTCs B CTeKe HOMepP KOMaH/bl (MOKa3aHHe MPo-
rPaMMHOI0 CYETYMKA B MOMEHT OCYyIIeCTBJIeHUs nepexoaa). 3aTeM, Korja no Ko-
MaH/e BO3BpaTa OyJeT oCylIecTBIAATHCA 00paTHBIA Mepexoa, 3TOT HOMep Oyler
U3BJIeYeH U3 CTeKa M NMOMellleH CHOBA B IPOTPAMMHBIN CYeTYHK.

Ycnosuvie nepexoovl, kKak ciaeayer u3 Tadj. 2, MPOUCXOAAT B 3aBUCUMOCTH OT
KO/Ja B OTAeJbHBIX pa3psijax perucrpa ¢uaxkos. Hanmpumep, npocroii nepexosa
JM peasnu3syercst B TOM cjiy4yae, eciii B pa3psiie 3HAKA 3TOr0 perucrpa 3anmucaHa
equnnna (Z=1). Ilpu 3TOM e yCJOBUHM peain3yeTcsl MEPeXo] K MoAnporpaMmme
no komanjge CM H BO3BpAT U3 MOANPOrpaMmMsbl 1o komManae RM.

B Ta0a. 2 1J19 9KOHOMHH MecTa KOMAaHAbI MPOCTOro Imepexoja M mepexoaa K
NMoJANnporpaMmMe NnpuBeeHbl 0e3 yKa3aHUHM HA KOJAbl BTOPOI0 M TPeThero 0AWToB.
ITH KOMaH/bl Tpex0alTHbIE (B OTJIMYME OT OHOOAWTHBIX KOMAH/I BO3BpaTa); BO
BTOPOM M TpeTbeM OaiiTax coaep:kutcs mHpopmanusi 00 agpece, M0 KOTOPOMY
cjleyeT OCylIeCTBJISATH Mepexol. JTOT aapec MPH Iepexoe U 3alHUChIBAeTcs B MPO-
IPAaMMHBIH CYETYHK.

B maba. 1 u 2 koovl onepayuil npugeoenvl 8 sude WeCmHaoyamupuyHbiX Yucei.
DOmo coenano 0na b6onee KoMnakmuou sanucu smux kooos. B MII-cucmeme smu kooul,
PAsHO KaK U 6Csi npouas uH@opmayus, npeocmasielvbl 080uYHbIMU yuciamu. JIjisi npu-
Mepa HaiileM IBOMYHBII KO/, COOTBETCTBYIOIIMII KOMaH/le 3arpy3Ku B peructp L
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yuciaa 3FH. Ora komanaa npuBeneHa B cTpoke 1 Ta6u.1. YuuTbiBasi, 4T0 KOJ
peructpa L paBeH nsATH, HAXOAHUM IIECTHAAUATHPUYHBLIH KOJ ONepamuu:
06+85=46D=2EH. Takum o0pa3oM, lIeCTHAAUATHPUYHBIH KOJ paccMaTpHBaeMOii
AByxOaiiTHOli komaHabl uMeeTr BUA 2E3F. CooTBeTcTBYIONIMI TBOMYHBIA MAIIIWH-
HbIii KO/ OyneT npeacrasiieH ynciaom 0010,110 0011 1111B.

Komanabl, HoMepa KOTOpbIX B Tadj. 1 MOAYEePKHYTHI, 0KAa3bIBAIOT BJIUSIHUE
X0Tsl Obl Ha OJUH pa3psij peructpa ¢uaros F. OcranbHble kKoMaHIbI (Ta0J1. 1 1
2) He U3MEHSAIOT COCTOSIHUSI 3TOT0 PerucTpa.

Tabmmua 1
Cojep:xkanne KOMaH/Abl
NNe O6osHaueHne | KOI onepauym
o I KOMAaHIHI (HEX)
KomaH/Ibl 3aIrPY3KH U NEPECHLIKH

1 WI 1, Ny 06+8R r<No, r=B,C,D,E,H L MA

2 [ LX 1, NoN 01+8R rp<NoNy, rp=B, D, H

3 | LXI SP, NoN; 31 SP NoN,

4 | LDA NN 3A A< NoN(]

5 | STA NNy 32 [ NoNi] <A

6 LDAX r 0A+8R A—[rp], rp=B,D

7 STAX r 02+8R [rp] <A, rp=B,D

8 MV rq,r2 40+8R1+Rp ri—ro r=B,C,D,EHL MA

9 | LHLD NoN 2A L-[NoNy], H[NoNi+1]

10 | SHLD NoN; 22 [NoNi] <L, [NoNi+1] < H

11 | XTHL E3 HL - SP

12 | XCHG EB DoH, EoL

13 PCHL E9 PC~HL

14 SPHL F9 SP~HL

15 | PUSH r C5+8R S<rp, rp=B,D H

16 PUSH PSW F5 S AF

17 POP r Cl1+8R rp-S, rp=B,D H

18 | POP PSW F1 AF S
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KoMaHAs JIOTMYECKMX onepaumi

19 | ANA AO0+R A-AN, r=B,CD EHLMA
20 |ORA T 80+R A—AVr, r=B, C D EHL MA
21 | XRA r A8+R A-AOr, r=B,C D E HL MA
22 | ANl N E6 A< AN,
23 |ORI N F6 A AVN,
24 | XRI Ny EE A~ ANy
25 |CWP r B8+R A-r1, T=BCDEHLMA
26 | CPl Ny FE A- N

Komanabl apudmMeTnyeckux onepauuii
27 |INRT 04+8R r-r+l, r=B,C D EHL MA
28 | DCR r 05+8R r<r-1, r=B,C D EHL MA
29 | INXT 03+8R rp—rp+l, rp=B, D H
30 | INX SP 33 SP.SP+1
31 | DCXr 0B+8R rprp-1, rp=B, D, H
32 | bCX SP 3B SP-SP-1
33 | ADD r 80+R A A+r, r=B,C,D, E HL,MA
34 | SUB r 90+R A-Ar, r=BCDEHL MA
35 | ADC r 88+R A-A+tr+c, r=B,C, D,E,H L, MA
36 | SBBr 98+R A-A-r-c, r=BCD EHL MA
37 |ADI N 3 A A+N
38 |[SU N D6 AcA N
39 | ACI Ny CE A A+Ny+C
40 [ SBI N DE AcA Np-C
41 | DAD r 09+8R HL-HL+rp, rp=B,D H
42 | DAD SP 39 HL - HL+SP
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CucremMHbBIe U CIIcIuaJbHbIC KOMAaH/bI

43 NOP 00 lIycras onepauusa (Her omnepauumn)

44 | HLT 76 OcTaHOB

45 | CVA 2F A/ A

46 | CVC 3F c-lc

47 | STC 37 c-1

48 | DAA 27 JecsaruuHas KOPPEeKUMs

49 |IN N DB A< (No)

50 | OUT Ny D3 (Ny) <A

51 | DI F3 3anpeT NpepHBaHUA

52 El F8 PaspemeHye IPepEBaHUS

53 | RST n C7+8n S-PC, PC-8n, n=0,1,2,3,4,56,7
KOMaH}IBI CABUI'OB

24 |RC 07 Bm1<Bm Bo~B7, c<By

55 | RRC OF Bm—Bm1, B7-Bo, c—Bg

56 | RAL 17 Bmw1<Bm Bg~cC, c~B7

57 | RAR 1F Bm—Bm1, B7—C, c<Bp
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Tabumna 2
Komanas! nepexonos

NeNe O6osHaueHmne Komsl onepauumn Ycnosue IIepexoaa
o. I KOMaHJIE! ( HEX)

1 JMP, CALL, RET C3, Chb, Bes ycnosuin
2 JC, CC, RC DA, DC, D8 c =1

3 JNC, CNC, RNC D2, D4, DO c=0

4 JzZ, CZ, Rz CA, CC, C8 Z =1

5 JNZ, CNZ, RNZ c2, 4, @ Z=0

6 JP, CP, RP F2, F4, FO S=0

7 JM CM RM FA, FC, F8 S=1

8 JPE, CPE, RPE EA, EC, E8 P=1

9 JPO, CPO, RPO E2, E4, EO P=20

Ilpocpammuposanue MII-cucmempl 3aKII0YAETCHA B COCTABJICHUU NPOrpaMMbl U
nocjeyomeM IMOMEIeHNH KOJA0B KOMaHJ B siueHKH mamMsATu cucremsl. Ilpo-
rpaMMa, eCTeCTBEHHO, MOKET HEINOCPEeACTBEHHO COCTABJSATHLCH B BHJE IOCJIEN0BA-
TEJIbHOCTH IBOMYHBIX MALIMHHBIX KOA0B KoMaHA. OIHAKO Takasi MporpamMma co-
BepPIIEHHO HEHAIVIS/IHA M ee HANMCaHMe MpeJCTaBsAeT co00i TPYIHYI0O U YpeBa-
Ty10 omudkamu padorty. bosiee yno0HO moJib30BaATHCS MPY HANMMCAHUM MPOTPAMMbI
MHEMOHMYECKMMHU 0003HAYEeHUSIMH KOMAaH/l, MpuBeJeHHbIMH B Ta0J. 1 u 2. Cyuie-
CTBYyeT CHeluaJbHAs NporpamMma — accemoJiep, ¢ MOMOIIBI0 KOTOPOil MOKHO Ha
9BM nepeBecTH HANMCAHHYI0 TAKUM 00pPa3oM NMpPOrpaMMy B MAaLIMHHbIE KOIbI.
Co0TBeTCTBEHHO TPOrPaMMAa, HANMUCAHHASL C MCIOJIb30BAHHEM MHEMOHHYECKHUX
0003HaYeHHIT KOMaH/I, — 3TO MPOrpaMmMa Ha si3bIKke accemOJiepa.

Becbma yno0HO cocTaB/ISITh NPOrpaMmy, MoAIe:kamyo peaanszanuu B MII-
cucTeMe, Ha si3bIKe MPOrpaMMHUPOBAHNA BBICOKOI0 YPOBHS (CH, mackajib, Oeiicuk
U T.1L.). 3aTeM TaKas NporpamMma ¢ nomomsio IBM Toske nepeBoauTCs B MOCJIEN0-
BaTeJbHOCTH MAIIIMHHBIX KOIOB € MOMOILIbIO CHENUAIBLHON MPOrPaMMbl — TPaHC-
Jasitopa. OqHaKo nmosyyaeMasi IpM 3TOM KOHEYHAs IPOrpaMMa 0Ka3bIBaeTcs, KaK
NPaBUJI0, 3AMETHO JJIMHHee NMPOrpPaMMbl, COCTABJIEHHOH C NMOMONIBIO fA3BIKA ac-
cemoOnepa. ITO O03HAYAET, YTO I XPaHEHHs] ITOH NPOrpaMmbl NOTpedyeTcs
Oooabmnii 00beM nmamsaTH. Tak 4yto BBHIOOP MeTona mporpammupoBanusi MII-
CHCTEMbI MOKeT B KOHEYHOM cueTe 3aBHCETh OT HAJMYHUSA U CTOUMOCTH 3allOMU-
HAIOIIHUX YCTPOWCTB M OT pe3epBa BPeMeHM /ISl BBINOJIHEHHS] B cucTeMe 0oJiee
JAJIMHHOM NPOrpaMMBbl.

Bosee moagpodHO MeToAbI U MPaBUJIA MPOrPAMMHUPOBAHMUA paccMaTpHUBa-
I0TCSl B Kypce Y4eOHOoH AucuMIIuHbI “ MUKponpoueccopHbie CHCTEMBI .
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