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BBEOEHUE

HacTtoswee y4yebHoe nocobve npegHasHayeHO ONA CTYOEHTOB
HanpasneHus 552800 «UMHdopmaTMka v BblMUCIUTENBHAA TEXHUKa» U
HanpasneHuss 654600 «MHopmMaTrKa N BblYUCIUTENBHAA TEXHUKA» MO
cneumanbHoctTn 230102 «ABTOMAaTU3MPOBAHHbLIE CUCTEMBLI 06pPabOTKK
nHgopmaummn n ynpasneHma (ACOUNY)» n ncnonbayetcs npu msyyvyeHum
TeopeTuyecknx pasgenos aucumnnuHel «OpraHusauus IBM n cuctemy,
BbIMOMMHEHUN nabopaTopHbIX paboT, a Takke npu KypCOBOM MU
AUNIIOMHOM MPOEKTUPOBAHUN.

B nocobun paccmoTpeHbl HasHaveHwe, npuHUMN  OeWCTBUS,
CTPYKTYPHblE U (PYHKUMOHAmNbHbIE CXEMbl OCHOBHbLIX TWUMNOB MWKPO-
npoueccopos  (MI1) ¥©  COOTBETCTBYIOLINX  MMUKPOMPOLLECCOPHBbIX
komrnektoB  (Ml1-koMnnekToB), Ha OCHOBE KOTOPbIX CTPOATCHA
COBpPEMEHHbIE YHMBEpcarnbHble W creunanuampoBaHHole 3BM 1
CUCTEMBI.

N3noxeHbl MeTogmka v npumepsbl npoektnposaHua Ml-cuctem ans
ncnonb3oBaHNA B pasnunyHbix ACONY.

1. OBLUME CBEOEHUA O MUKPOIPOLIECCOPAX
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Puc.1.1. YnpoweHHasa norunyeckass cxema AJlY



NcTopnyeckn TepmuH «Mukponpoueccop» (MI1) nosisunca Toraa,
Korga TexHomnorms npoms3BoAcTBa OonblUMX  UMHTErpanbHbIX  CXeM
(BNC) nosBonuna pasmellaTb Ha OQHOM KpucTanne nonynpoBoLHUKA
konuyectBo BeHTUneir N = 10%*. OgHako cam kpucTann uMeeT
BeCbMa Marsble pasMepbl, YTO He MO3BOSISET (PUMYECKN pa3MeCcTUTb
no nepumeTpy Kpuctanna HeobxooMmoe KONMYEeCTBO BbIBOOOB MNpu
0bpaboTke OaHHbIX C BOMbLUMM YUCIOM pPa3psaos.

OcHoBHas uages paspabotkm MI1 cocTtosina B TOM, 4TO flOrnM4eckas
cxema AJlY (puc.1.1) paspesaetcs BEpTUKArIbHO Ha CceKkuMn c
HebonbwKnm yncnom paspagos (2,4,8). Hanee Ha opHon BUC
pas3meLtarotca  cekuma  AJTY  © yCTPOUCTBO  ynpaBneHus, 4To
obecneuymBaeT BLINOMHEHME aAPUPMETUYECKMX N NIOTMYECKMX OnepaLni
Ans  HebonblIOro Konm4yectsa paspsgoB. Takmm obpasom, 6onbluas
YaCcTb MNOTEHUMarnbHbIX W yrpaBfeHYECKUX CBA3EW, peanuayroLmnx
BblYMCIINTESbHbIE anrOpUTMbI, 3aMblKaeTCa BHYTPU MUKpocxeMmbl. W npu
3TOM MUHUMU3UPYETCHA YUCIIO BHELLUHWX BbLIBOAOB Ha KpucTasnne.

B 3aBMCMMOCTN OT CTPYKTYpPbl MMKPOMNPOLIECCOPLI AENATCA Ha;:

e OJHOKpUCTarbHble, B KOTOPbLIX BCe YyHKUNOHArbHbIE Y3Ilbl,
Heobxoammble Ons cos3gaHus OBM, pasmelwiaroTcss Ha OQHOM
Kpuctanne. WMmeetca peanu3oBaHHas BHYTPEHHSS cucTema
KOMaHg n cpeacTtsa Ana obMeHa C BHELUHUMW YCTPOUCTBaAMMU.
CyliecTBytoT Mogenn ogHokpucTanbHbiX MI, paccumMTaHHble Ha
00paboTKy JaHHbIX C pa3pagHocTbio 8,16,32 6uT;

e MHOrOKpUCTarnbHble (CEKUMOHHbIE), OTNMYalLMECH TEM, YTO
BUC MI copepxnt Tonbko AJlTY Ha Hebonbwoe 4ucrno
pa3psaoB (2,4,8). Bnok ynpasneHus, 0b6bI4YHO
MUKpOMNporpaMmmMHbIn, pasmelleH Ha otgensHon BUAC. [ns Toro,
yToObl nocTpoutb MIT ana o6paboTkm MHOropaspsaHbIX
AaHHbIX, HabupatoT naket BUC ANY [0 OOCTWXKEHUs
Heobxoaumon paspsgHocTn. MHorokpuctaneHble BUAC  MI
NCMONb3YTCA AN NOCTPOEHUS cneumanmsanpoBaHHbix OBM;

CywiectByeT MNOHATME MUKPONPOLIECCOPHbIM _ komnnekt  (MI-
komnnekT). OT10 Habop BWUC (O3Y, T3Y, BB, AJlY), koTopble
cornacyTcss Mexay cobon Mo UCTOYHUKY NMUTaHUA, YPOBHSM CUrHaroB,
npuHumMnam ynpasrneHunsa. Ha ocHose MI1-komnnekTta MOXHO MNOCTPOUTb
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Kak yHuBepcanbHble OBM, Tak u pasnuyHble crneunannavpoBaHHble
SBM.

1.1. MukponpouecCOpHble CUCTEMbI

Ha pwuc. 1.2 npegcrasneHa TpexmarucrTpanbHasa CTpPyKTypa
CUCTEMbI, NOCTPOEHHOW Ha ocHoBe MIl-komnnekrta KP580.

Cuctema wwuH (Maructpanen), kotopas ceasbiBaetr MI1 ¢ gpyrumu
yactamm  MukpornpoueccopHon  cuctembl  (MIC), HasbiBaeTcs
NHTEPdENCOM. NHTepdenc otnuyaetcs  Tem, 4YTO BCe  LIKMHbI
CTaHO4apTU30BaHbl MO Ha3HAYEHUIO CUrHaAroOB, KOHTAKTOB pPa3beMoB, Mo
BPEMEHHbIM auMarpamMmmamM oOMeHa WHpopMaunen un no YPOBHAM
CUrHanoB.
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Puc. 1.2. O6o6weHHas cTpykTtypa MI1 cuctemeol

MogknoveHne BCeX BHELHMX YCTPOWCTB MNPOMCXOAUT 4epes Tak
HasblBaeMble  UMHTepdencHble nnatbl:  Oydepbl, KOHTpONMepsl,
dopmuposartenu (puc. 1.2).

®parmeHT Ml-cuctembl Ha OaHHOM PUCYHKE BKIoYaeT B cebs
cnegyrowme yHKUMOHasbHbIE YCTPOUCTBA:

BECU — 610K CUHXPOMMNYbCOB;

BLUIA — 6ydep WwinHbI agpeca;

B — Bydep WKNHbI aHHbIX;



CUCTEMHBIA  KOHTPONNEp, KOTOpbIM POPMUPYET CUrHAsbl LUMHbI
yrnpaBreHus;

kOHTponnepbl BY, obecneunBatowmne B3ammonencTemne npoleccopa
C BHELIHUMM YCTPOMCTBAMW B  COOTBETCTBUM C WX  anroputmammu
paboThl.

MukponpoueccopHasi cuctemMa MOXeT paboTaTtb B  YeTblpex
pexnmax obmMeHa gaHHbIMU:

1. NporpamMmHbIii -  BbIMOMHAETCA  NoAd  ynpaBlieHueMm
npoLieccopa C NMOMOLLbIO COOTBETCTBYOLLNX KOMaHL;
2. PEXUM C nMpepbiBaHMEM - HacTynaeT Mo 3anpocy Ha

npepbiBaHMe OT BHeELWIHero yctpomctea u c paspeweHua MI1. Hanee
obmeH JaHHbIMK NpoucxoauT nog ynpasrneHnem M1,

3. pexum npamoro goctyna kK namatu (MNAMM) - coctont B TOM,
YTO OOMEH AaHHLIMU NPOUCXOOUT MeXOy BHELWHUM ycTporucTeoM n O3Y
6e3 yyacTusa npoueccopa, HO C ero paspeLleHust.

4. BBOA-BbIBO, OTOBpaXXeHHbI Ha NaMsATb — B 9TOM peXxnmMe agpeca
YCTPOMCTB OTOBpaxatTcss Ha agpecHoe MNpocTpaHCcTBO namsaTtu. [pu
9TOM npoleccop MoXeT paboTaTb C ycTpoucTBaMn Kak C OOblYHbIMU
aYenKaMmn NamsTu.

Mpn obmeHe AaHHbIMW B KaOblh MOMEHT BPEMEHW LUMHA OaHHbIX
OOMMKHA 3axBaTbiBaTbCA TOMbKO OOHUM W3 MNOAKMHOYEHHbLIX K HEW
YCTPOWCTB, KOTOpPOE MofiydaeT MpaBO BbICTABNATb Ha LUMHY CBOM
JaHHble. TexHu4yeckn adTa 3agada obecnedymBaeTcss TEeM, YTO Takue
YCTPOMCTBA MMEIOT TPEXCTAbUINbHbIE NOrMYECKNEe CXEMbIl Ha BbIXOAeE.

OTU NOrNYECcKne CXxeMbl UMEKT TPU COCTOAHUA:

F:=0
F: =1
F: = o0 (RBbIX=)

PaccmoTpum KpaTtko, Kak paboTaeT TpexcTabunbHbIA Norn4yeckun
anemeHT Ha npumepe J19 tvna TTJ1 cepum 155 (puc. 1.3).



YpoBHM noruyeckux curHanos Ue>=2,45:=1 UH<=0,45:=0

Uynp:=0 V5 — 3akpblT  F=(x1&x2)

Uynp:=1 V5 — OTKPbIT, HAXOAUTCS B PEXMME HACLILLEHUS
Uk2=0.2B

V3, V4 — 3aKkpbITbl => RBbIX=0
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Puc 1.3 MpuHuunuaneHas cxema TpexctadbunbHoro J19 (TTJ)

2. MUKPOMNPOLLECCOPHbIW KOMIMJEKT KP580

[aHHbIn Habop OTHOCUTCSA K KOMMMEeKTaM O4HOKpUCTarnbHOro Tvna,
cpeagHero ObicTpogencteua. [loctpoeH no n-MOIT TexHonorun. B
coctaB MIll-komnnekta BXOoAUT OGOMbLLUOE KONMMYECTBO pasHOOOpasHbIX
BUC, 4Tto nos3BonsieT nOCTPOUTb Ha €ro OCHOBE MTI1-cuctembl
pPasnMYHOro HasHa4YeHus.
OcHoBHOM BUNC 3TOro KOMMeKTa ABnseTCcA BEUNC
mukpornpoueccopa KP580 BM8O0A.
OCHOBHblE XapaKTEPUCTUKM MUKpornpoLeccopa:
e pPaspsaAgHOCTb WKWHbIAAHHBIX - 8 6GUT (1 6anT);
e pas3psagHOCTb CUCTEMHOW LWKWHbI agpeca- 16 6uTt (2 banta);
e TaKToBad YyacToTa -2 MIu. (f=2*‘|06 ).

BHYTpeHHSAs cuctema KoMaHg — camas mnaglias u3 cuctemol x86.
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Puc. 2.1. YnpouwieHHas cTpykTtypHas cxema KP 580 BM80A

Ha ctpykTtypHO cxeme mukponpoueccopa KP 580 BM80A (pwuc.
2.1) nsobpaxeHbl OCHOBHble 6II0KM, BXOOSALME B €ro COCTaB U CBA3N
Mexay HUMKN. B Tabn. 2.1 pacwmdpoBaHsbl COKpaLlEeHHblEe
HauMmeHoBaHNA 3TuUx 6rokoB. Kpome Toro, Ha puc. 2.1 o6bo3HayeHbl
MECTHbI€ LUMHbI BXO4a-BbIxoAa:

e [IByHarpasneHHble LLUNHbI ynpaBreHusi, no KOTOpPbIM

nepepatotca B MI1 - cuctemy ynpasnswowume curHanbl (YC);

e [IByHarnpaBsfieHHble WWHblI AaHHbix [(7:0);

e OJHOHanpaBneHHble WWHbl agpeca A(15:0).

Ha «kpuctanne npoueccopa peanu3oBaHbl apudmeTnyeckoe
YCTPOMCTBO W YCTPOWMCTBO yrnpaBrieHus.



Tabnuuya 2.1

Pl TP PerucTp npmnsHakos

A AKKYyMynsaTop

JKOP [ecaTnyHasn koppekums

POH Pernctpbl obwero HasHayeHus

CK CyeTunk KomaHzg (NporpammMHbIN
CYETYMK)

YC YKasaTenb creka

PK Peructp komaHg

PA Pernctp agpeca

bo/ Bydep oaHHbIX

BOA bydep aapeca

ApucpmeTnyeckoe YCTPOMCTBO MOCTPOEHO MO  MarnctpanbHOW
CTPYKTYpe, B HEIO BXOOAT:

POH - 6nok pernctpoB o0OLlero HasHa4yeHus, COCTOAWMA U3
OecaTn pernctpos, m3 kKotopbix peructpoel B,C,D,EHL -
nporpamMMHO  OCTynHbl, peructpel W,Z — nporpammHoO
HeLOCTYNHbI, T.K. CRyXaT Afs BHYTPEHHWX uernen, a aea
perncrpa-cyeTymka (+1,-1) BbINOMHAKT ornepauunu
NHKPEMEHTaUNN N OeKpeEMEHTaUNN;

OKOP — nornka ABOMYHO-OECATUYHOW  KOppekuunm npu
BbINOSHEHUN onepauun B koge 8421;

AINTY — opHobGamToBad KOMOWHAUMOHHAsi CXema, B KOTOPOM
peanuaylTca  onepauuuM  CIOXEHUss W Bbl4MTAHUA MO
anroputmam O4;

A — akkymynatop (permctp) — B HEM HaxoAuTCHa OAWH U3
onepaHOoB nNpu  apupmeTndeckux onepaumax, Tyaa ke
BblJaeTcsa pes3ynbTaT; BTOPOM OnepaHs MOXeT HaxoauTbCes,
nnéo B POH, nnbo B siuernke namsaTy;

PITl — peructp npusHakoB (¢pnaroB), cCOCTOAWMA U3  MATU
TPUITEPOB, B KaXAOM W3  KOTOPbLIX MNOCMEe  OKOHYaHUS
BbIYUCNUTESNBHON  onepauun YyCTaHaBMBAKOTCA MNapameTpbl
pesynbTaTa (4eTHOCTb, 3HaK, HOIb...),



o MX (MynbTUNNeKcop) 7 AMX (aemynbTHNnekcop)-
obecneunBatoT cBa3b mexay AITY n POH.

BHytpn MI1 ectb eguHaa maructpanb [LaHHbIX, MO KOTOPOM

nepegarTcs OaHHbIe.

YCTpPOMUCTBO ynpaBfieHNA TMOCTPOEHO MO XXECTKOW CTPYKType u
COCTOUT U3 creayoLwmnx GroKoB:

e PK - pernctp komangbl (1B);

e [1CKOIT - pewumndpatop Koga onepauuu;

e CK - cyeTuMk komaHZ (nporpaMMmHbIA CHETYUK), B KOTOPOM

XpaHUTCS agpec cneayowen BbINONHAEMON KOMaHAab!;

e YC - ykasaTenb CTeKa;

e PA -peructp agpeca d4eukn namaTu;

e BOA - 6ychep agpeca, koTopbit obecneunmBaeT CBs3b Mexay
PA n WA;

e B®[l - gByHanpaBneHHbIn Oydep AaHHbIX, Yepe3 KOTOpPbIN
noctynatot B MI1 1 n3 Hero gaHHble U KOMaHAObI;

e YCTPOWCTBO ynpaBfeHUs N CUHXPOHU3aunn — bOYC c xecTkou
CTPYKTYPOU, B KOTOPOM (POPMUPYIOTCA ynpasnsawoLme curHansl
(YC) B COOTBETCTBMM C BbLINOSIHAEMON KOMaHAOW U Aanee
NOCTynarT Ha LUMHY YNpaBlieHus;

e YC - vykasatenb cteka. Ctek — o0cobbiM ob6pasom
opraHusoBaHHoe He3aBucumoe O3JY mnu yyacTtok namaTn B
cuctemHom O3Y c opraHuMsaumen goctyna K namstv no
npuHuuny LIFO (nocnegHum npwuwen — nepsbiM BbiLlen).

Ha puc 2.2 cxematudeckm nosicHAeTca npuHumn paboTbl CTeka,
KOTOopblM Kn300paxeH B Buae Hekotoporo yyactka OJY. Obbem
CTEKOBOM NaMATU (KONMUYECTBO SiYeeK) HOCUT HasBaHue «riybuHa
cTekay.

Kak BMOQHO W13 puCyHKa, OOCTyn [And 3anucu M CYMTbIBAHUSA
NPOMCXOOUT C OAHOW CTOPOHblI BbIAENEHHOro MaccuBa HA4veek
namatn. O6paweHne K CTeKky oOcyLlecTBnsaeTcd C  NOMOLLbIO
peBEPCMBHOIO  cyeTymka (ykasatend cTeka). B kaxgbll MOMEHT
BPEMEHN COCTOSIHME  CYeTyMKka  YKasblBaeT  afpec oyepenHoum
ceBoboaHon s4enkn crteka. O4eBMAOHO, YTO €Cnn NPOUCXOANT 3annchb, TO
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cogepxumoe cyetymka yBenuumsaetca (YC + 1), a npu cuyuTbiBaHUM
AaHHOro - ymeHbliaetca (YC-1).

3anucb YteHune

l T PCH
1000 !

OFFF
3 +1
4T -1

0001

0000

Puc. 2.2. TpuHUMN CTEKOBOW OpraHn3aummn namsTu.

CtekoBas opraHn3auna naMAaTn UCMosJib3yeTCA MNpu o6pa60T|<e
ﬂpeprBaHMVI n opraHn3aumnun BbIYNCITIEHNWN C BIIOXEHHbBIMU
nognporpaMmmMmamMu.

3. OPFTAHN3ALUUA YNPABJIIEHUA B
MWUKPOMNPOLIECCOPHOWU CUCTEME

Moo ynpaenennem B MIMC — noHumaeTca peanu3auuss obmeHa
AaHHbIMM  MeXOy npoueccopoM W  BHELWHUMMW YCTpoMCTBaMU B
pasnU4YHbIX pexmnmax.

B nanHon MIIC npuHATa gByxypOBHEBas CTPYKTypa ynpasreHns:

e Makpo-ypoBeHb, Ha KOTOPOM MWMeeTCcs uenbin psg  Tak
HasblBaeMbIX CTaHOAPTHbIX MaWWHHLIX uukrnos (ML), C
MOMOLLbIO KOTOPbIX peanuaylTca CcTaHdapTHble Mpouecchl
obmeHa paHHbiMW. Twun MaWWHHONO UMKNa onpegenseTcs
cneuuanbHbIM  KOAOM, KOTOpble BblpabaTbiBaOTCA  NpU
BbIMOMHEHUN KaXXOoW KoMaHAbl. OTOT KOA4 Ha3blBaeTCs CNoBO
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coctosHmna npoueccopa (CCI) wnu PSW — Processor state
word,;

e MUKpO-ypoBeHb. [lpeacTtaBnsetr cobon nocnenoBaTenbHOCTb
yNpaBnsAwoLWNX CUrHanoB BHYTPM MALUMHHOIO LMKNa, KOTOpble
peanu3yloT KOHKpPEeTHble anroputMmbl M npoueaypbl  obmeHa.
Ynpasnswme curHasnbl npyu aTom obecnevnBatoT BbINOSTHEHME
pasfiMyHbIX  MUKpoonepauun, CBA3aHHbIX C MPUEMOM ¢
3arnoMuHaHnemMm uHdopMauunu.

B Tabn. 3.1 npeacrasneHa ctpykTtypa CCI1 (DO: D7), kog koToporo

onpegensier TUMbl MaLUNHHBIX LMKIIOB.

Tabnuuya 3.1
szzslf)lﬂﬂbl CurHan coctosHus [1\19 h;aLl;MH:OFE(;) U'g”'?a
DO [MoaTB. npepbiBaHUSA 0(0|0|0(0]0]O0
D1 3anucb/BbIBOA 1/1(0(1{0]1 /0
D2 Crek 0/0/0|1(1]0]0
D3 [MoaTB. ocTaHoBa 0/0/0(0|0|0]O
D4 BoiBOA 0/0/0{0|0O |01
D5 M1 110/0(0|0|0 |0
D6 Beoa n3 B.y. 0(0j|0|0(0]1]0
D7 UteHne 111/0(1]0(0 |0

1-1 umkn — M1 - cuntbiBaHne komaHgbl n3 O3Y

2-1 UMK — YTeHne gaHHbIx n3 O3Y

3-1 umkn — 3annce B O3Y no cogepxumomy per. napbl <HL>
4- UUKI — YTEeHUe N3 NaMATK Mo yKasaTesnto CTeka.

5-1 UMKN — 3annck B CTeK Mo ykasaTtento cteka (YC)

6-1 UMKN — BBOA OaHHbIX B akKyMynsaTop (A) U3 BHELLHEro
yCcTpouncTea

7-M UMKI — BbIBOA AaHHbIX U3 aKKyMYyNsTopa BO BHELUHee
YCTPOMCTBO.

Ha MuWKpOoypoBHE YCTPOMCTBOM YMpaBfieHUs W CUHXPOHM3aLUn
dopmupytoTca cnegyrowime ynpasndawowme curHansl (YC) nokasaHHble
Ha puc. 3.1.
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Puc 3.1. CurHanbl ycTponcTBa ynpasneHust U CUHXPOHM3aumnm

SR — curHan HavanbHou yctaHoBku (noctynaet ot BCU);

C1, C2 — cnHuxpoumnynbechl (noctynatot oT BCU);

SYN — curHan cuHXpoHusauum, npoLeccopoM BblgaeTcs B
cUCTeMmy;

DBIN — curHan cuntbiBaHUA npoueccopomM AaHHbix ¢ WA,

WR — wuHBepCHbIn cuUrHan 4TeHue/3anucb, qopmupyeTcd
NpoLLEeCCOpPOM,;

INT — 3anpoc Ha npepbiBaHue, NMOCTynaeT Ha npoueccop OT
BHELUHUX YCTPONCTB;

INTA — paspelleHue npepbiBaHUS, BblOaeTCs NPOLLEeCCOpOM B
oTBeT Ha curHan INT;

RDY — curHan roToBHOCTK, NOCTYNaeT OT BHELWHUX YCTPOMUCTB;
WAIT — oXuaanve, BblOaeTcs NnpoLeccopom,
Korga OH Haxo4uUTCs B PEXMME OXUOAAHUS;

HLD — 3anpoc BHeWHWX YCTPOUCTB Ha paboTy B pexunme
NPAMOro JOoCTyna K namaTy;
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e HLDA — curHan paspelueHus Ha paboTy BHeELHero ycTponcTBea
B pexxume 4rl.

B Hauyane kaxgoro MalMHHOrO uUMkKna npoueccop dopmupyet
CCIl, koTopoe BblgaeTca B CUCTEMY 4epe3 LWMHY [AaHHbIX W
3anoMmMHaeTcss BO BHELUHEM pernctpe Ha BCe BpeMs BbINOSTHEHMS
MaLLMHHOro uukna (puc.3.2).

wa PICC|Pe

MI'T

D,

Puc. 3.2. BHewHun peructp cnosa-coctosiius (PIFCC)

PaccmoTpm BpemeHHble guarpammbl (Bl) OCHOBHbIX MaLUMHHBIX
UUKIoB. MalMHHbIE UMKMbI COCTOAT U3 MalMHHbIX TakToB (MT).

YacTota cnenoBaHUA CUHXPOUMMYSbCOB:

f1.62=2*10° Ty =2 My

AnutenbHocTb MawunHHoro Takta: MT = 0.5 mkc

BL Bcex TMNOB MaLIMHHbBIX LMKNOB HAYMHAOTCA OOMHAKOBO
e BMT1 BbloaeTcs:
» Ha WA- agpec O3Y wunn BY;
= Ha WAO- CCIT;
= Ha SYN=1;
e BMT2 PICC=1
Hanee ML, pasHbix TunoB pasnuyatotcd. Ha  puc. 3.3
npeactasneHa B[l cunTtbiBaHuMs gaHHbiXx n3 O3Y. OHa cooTBeTCTBYeT
Mu1, MU2, MU4 (tabn. 3.1). 3gecb B MT2 CCIM=0 wuv Ha WA
yCTaHaBnMBaeTcs TpeTbe cocTosaHne (RBbix=wo).
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MT1 MT2 MT3 MT4

C1

A[15:0] >< Anpec O3Y

D[7:0] / CCI \R=? OAH \
SYN //r__- \

Prcc

DBIN

RDY

Puc. 3.3 B[l malMHHOro uMkna cymMtbiBaHUS AaHHbIX n3 O3Y

B MT3 — curHanom WR (4TeHune-3anncb)  Ha WKWHY OaHHbIX U3
onepaTtMBHOM NaMATU BblOAKTCA AaHHble, nosisnsetcsa curHan DBIN
(BBOA OaHHbIX B NpoLeccop).

B MT4 — npoucxoauT BHYTPEHHSAA Mepechbifika AaHHbIX WKW KX
obpaboTka.

Ha puc. 3.3 npegcraeneH Takke curHan RDY =1 (roToBHOCTb).
OTOT curHan oO3HayaeT, YTO BHeLUHee YCTPOWCTBO, B AA@HHOM clny4ae
O3Y, NOCTOAHHO roToBO K OOMEHY [aHHbIMW C MPOLEeCCOPOM, TaK Kak
Yy HUX OAWHaKoBOe ObICTpOoaencTBuME.

BO Ha pwuc. 3.4 cootBetctByeT MU3 n MLS ( tabn. 3.1) u
onpegensieT nocnenoBaTenbHOCTbL CUTHANOB Npu 3anucu gaHHbix B O3Y.

CurHanel B MT1 u MT2 cosnagaiotr ¢ puc.3.2. Otnuuuve
nosisnsetca B MT3, rae Ha WO w3 npoueccopa 4yepe3 bO[]
NoCTynatT AaHHble, KOTOpble AOMMKHbI BbITb 3anncaHbl B O3Y.
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MT1

C1

LLIA[15:O]'3< <PA> - agp O3Y ><
LA[7:0] CCI‘IBi b®[ (aaH) ;><
X

|
|
| |
SYN / \ |
| I
|
Prcc >< |
| |
- | \
WR | i
| |
| |
|

Puc. 3.4. Bl malumHHOro uukna npu 3anucu aaHHblix B O3Y

Ha pwuc. 3.5 npeactaeneHbl B[l mMawMHHOMO uUMKna CYMTbIBAHUSA
AaHHbIX K13 BHewHero yctponctBa (BY). OcobeHHocTb o0OMeHa
AaHHbIMW  Mexady npoueccopoMm un BY coctout B TOM, 4YTO 9TU
YCTPOMCTBA CYLLUECTBEHHO pasnuyalTcd no ObICTPOAEUCTBUIO U
aCUHXPOHHbI. CUHXpOHM3auus obMeHa [OCTUraeTtca C  MOMOLLbLO
curHanos READY u WAIT (npoueccop B pexume OXuaaHus).

Paccmotpum B[ Ha puc. 3.5 6onee noapobHo.

MT1 - Ha LLUA n3 PA Bblgaetca agpec BY, na WO - CCIl.

MT2 - SYN Bbigaetr CCI1 B PICCIT n npoucxoguTt KOHTPOIib
3HayeHuss curHana READY. Ha Hawen BpemeHHOM guarpamme 3TOT
curHan READY=0, 4TtO o0O3Ha4aeT HerotoBHocTtb BY kK o00meHy
nHpopmMaumen ¢ NPOLLECCOPOM.

MT3 - dopmupyetca curHan WAIT=1. Ml nepexoant B pexum
OXngaHna B TedeHue OOHOro UM HeCKONbKMX TakToB. B TO e Bpems B
Kaxxgom mawunHHoMm TakTe MI1 npoBepseT 3HayeHne curHana READY,
oo Tex nop, noka curHan READY He craHer =1, 4yTO O03Hayaet
FOTOBHOCTb BY K 0OMeHy.

MTn - curHan READY nepexoout B 1. lNocne atoro npoueccop
yctaHaBnueaeT curHan WAIT B 0.
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B pexume cuuTbiBaHMA M3 BY OaHHble BbICTaBMASAKTCA Ha LUMHY
AaHHbIX BHeLWHMM ycTponcTteBoM. [Npoueccop cHMMaeT gaHHble ¢ W/ B
Takte TM3 curHanom DBIN.

MT1 MT2 MT3 MT4 MTn TM3

C1 \ \
LLIA[15:0] >< <PA> - agp BY >< or BY

LWA[7:0] ccns \ 4 4 Z OAH
SYN / \

Prcen
RDY \

/

WAIT /

DBIN \

Puc. 3.5. B[] mMalwmnMHHOro uMkna cCUYUTbiBAHUS OaHHbIX U3 BY

4. UHTEP®EUCHbIE BUC B COCTABE M — KOMIMJEKTA
KP580

NHTepdgenc B Ml — cucteme 3TO COBOKYMHOCTb CUCTEMHbIX LLUWH U
crneumanbHbIX MUKPOCXEM, KOTopble obecneudmBatoT npoueccbl obmeHa
MHJOOpMaLMen BO BCeX pexnmax paboTtbl cuctembl. B coctaB komnnekra
KP580 BXOOMUT 3HAuUTENbHOE KOSMMYECTBO PasfnUYHbIX UHTEPdENCHBLIX
BUC (nopsgka 15), C TMOMOLLBID KOTOPbIX MOXHO CTPOMUTb
pa3HoobpasHble MIC.

OcHosHble BUC:
1) reHepaTtop cuHxpoumnyrnbcos KP580I ®24
2) cuctemMHbln KoHTponnep KP580BK28
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3) nporpaMMupyeMbI  KOHTpoOMep napannensHoro BBOAa-BbiBOAA
KP580BBS55
4) nporpammupyembl KoHTponnep MO KP580BT57
5) nporpammmpyemblin KOHTpossiep npepbiBaHna KP580BH59
OTW KOHTPOSNepbl MOryT UCMNOSMb30BaTCA Takke ¢ Bbonee crtapwmmm
MoenamMu MuKponpoLeccopoBs cemenctea x86, a takke ¢ MIM11816.

4.1. CuctemHbIn KOHTponnep KP580BK28.

CUCTEMHbBIV KOHTPONIEP NpeAHa3HavYeH ans:
1) bopMmnpoBaHUS CUCTEMHOM LLUMHBI OAHHbIX;
2) XpaHeHUs1 crnoBa COCTOSIHUA MpoLeccopa B TeYeHMe MaLUMHHOIo
UuKna;
3) dopmmpoBaHusa CLUY wn  Bblgaum ynpaensowmMx CuUrHanos B
COOTBETCTBUN C TUMNOM BbINOSIHAEMOro MaLlMHHOIO LMKNa.
Ha puc. 4.1 wnsobpaxeHa cTpykTtypHass cxema KP580BK28 u ero
nogkntoyenue k Mr1

La[7:o0
< il > boa < » CLLA[7:0]
MIT KP 580
WR |
> —) [1C RD ‘}osy
| LS ol WR, | CCT T WRio, | cwy
can paIN | Popm YC RDIG, | gy
HLDA INTA|,
LY -

Puc. 4.1. CTpykTypHasi cxema CUCTEMHOrO KOHTposnnepa

Jlornyeckas cxema «®opm. YC» B 3aBucumoctun o1 Tuna ML,
BolgaeT Ha CLUY pasnuyHble curHanbi:

e BxogHom curHan WR (3anucb-yteHne O3Y) Ha Bbixoge

pasgensetrca Ha WR (3anmnck B O3Y) n RD (4teHune ns O3Y);
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e BxogHon curHan WRIO (3anucb-4yteHne BY) Ha BbIxoge
pasgensertcs

Ha WRIO (sanucb BY)un RDIO (uteHne BY);

e Mpuv  nocTynneHun OT  npoueccopa curHana  HLDA
(paspeweHne pexuma [1411) Bce paspsabl cuwy
yCTaHaBnMBaKwTCA B 3-€ COCTOsHME, TaK KaK YynpaBneHue
3TUMU WKNHamMK nepenaetca koHTporsiepy (A6,

Ha puc. 4.2 npencraBneHo ycrnosHoe rpadudeckoe obosHavyeHue

(YI'O) cncrtemHoro KoHTponnepa.

cuna

<4+» D <>
o WR ¢——

—® SYN RD ¢0——
—0 WR WRIO O0——
— DBIN RDIO ¢——
— 1 HLDA INTA o——

Puc. 4.2. YI'O koHTponnepa KP580BK28

4.2. lMporpammupyembi KOHTponnep BBoaa-BbiBoga KP580BB55

MpeoHasHayeH pOna  ynpaBrneHUst OOMeHOM AaHHbIMKM - MeXay
NPOLECCOPOM M BHELWIHUM YCTPOMCTBOM B MPOrpaMMHOM peXnMe.
KoHTponnep HasblBaeTca nporpaMmmupyemMblM, Tak Kak nepeq Hadvanom
paboThbl OH nporpamMmmupyeTcsa npoueccopoM. CTpyKTypHasi cxema
n3obpaxeHa Ha puc. 4.3.

B T1abn. 4.1 npeactaBneHbl pexmmbl obmeHa gaHHbimm B MIC.

Tabnuua 4.1
Onepauun KaHnan CurHans|
pat CS|RD|WR [ A1]A0
3anuce B KA |0 1 0 0O |0
KB |0 1 0 0 [1
KaHan
KC |0 1 0 1 |0
Urenme KA |0 |O 1 0O |0
KB |0 |0 1 0 [1
13 KaHana
KC |0 |0 1 1 |0
3anuck PYC 0 1 0 1 1
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PYC - peructp ynpasnswouwero cnosa. lNepen Havyanom obmeHa
npoueccop nporpamMmmMupyeT KOHTposnnep c 3aHeceHnem B PYC kopa
ynpaBnsawoLero crnoea.

Paspsagbl CLUA[0O] w CLIA[1] BblbupatoT BHYTpeHHWE  Bnoku
MUKPOCXEMDbI.

—L——35 EBOO0 — > BOA = KAT0]
BHyTpeHHﬂﬂ Marncrtparnb
Pl > BPB — KB[7:0]
I
<
— D :
WRIQWR| gl [ B®C = KC[T4]
Wo,ﬁ‘
cwAOl | BN YMP
CLA[1] |
cs > BOC  —> KC[3:0]
SR v

Puc. 4.3. CTpykTypHasi cxema KOHTpornfepa BBOAa-BbiBOAA

Kaxxgoe BHewHee ycTponucTBo B coctaBe MI-cuctembl nmeeT cesou
agpec u npu obpaweHnn K Hemy copmumpyetcsa CS — curHan BbIOOPKK
MUKpPOCXeMbl. OTOT curHan obpasyeTcsa C MOMOLLbIO CerfekTopa, cxema
KOTOpOro npeacraBrieHa Ha pwuc. 4.4.

LLIA[7:0]

7 6 5 1 0
CenekTop

&

Puc. 4.4. Cxema cenektopa

Ha puc. 4.5 wun3obpaxeHo ycnoBHoe rpaduyeckoe o00O03HadYeHue
KOHTpOnnepa BBOAA-BbiBOAA C  MOAKITOYEHHbIM  CENEKTOPOM.
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BB55

— A0
— A1

CLWA[7:2] | & [

— SR
Puc. 4.5. YO KP580BB55

KoHTponnep BBOJa-BblBO4A MOXeT NCNosfb30BaTbCs B
MUKPOMPOLLECCOPHBIX CUCTEMAX B PasfiMyHbIX pexnmax paboTbi.

Pexum «0» — npocton BBOA-BbIBOA. OTNMYaeTcsa TeM, YTO NO BCEM
Tpem kaHanam (A, B, C) MoxeT ocyLLuecTBNATLCA ABYCTOPOHHUIA OOMeEH
AaHHbIMW Mo ynpaBneHneMm npoueccopa.

Pexum «1» — npegHasHavyeH Ans UCMOSb30BaHUS MUKPOCXEMblI B
cneumanmnanpoBaHHbIX CUCTEMax, B KOTOPbIX YyrpaBfieHWe 3Tou
MMKPOCXEMOW BbIMOSHAETCA He TONbKO OT npoueccopa. B atom cnyyae
kaHan A n kaHan B ncnonb3yloTcs ong KaHana gaHHblX, a kaHan C ans
nepegavn n GopMMpoBaHUS ynpasnatoLmMxX CUrHaNoB.

Pexnm «2» — kaHan A — gns obmMeHa gaHHbIX, a kaHanbl B, C — ons
dopmupoBaHust YC B COOTBETCTBMM CO cheumarnbHbiM  NPOTOKOSIOM
obmeHa.

4.2.1. ®opmaTt PYC (peructpa ynpasnsirowiero crnosa)

D7 | D6 | D5 D4 D3 |D2|D1|DO0

D7:=1 — pexum «0» 00 —pexum «0»,
D6 — kanan A[7:0] 01 — pexum «1y»,
D5 — kaHan C[7:4] 10 — pexnm «2»

D4 — kanan A[7:0] D4:=1 — BBog , D4:=0 — BbIBOA

D3 — kanan C[7:4] D3:=1 — BBog , D3:=0 — BbIBO,

D2 — kaHan B[7:0] D2:=1 — BBOA , D2:=0 — BbIBOA
kaHan C[3:0]

D1 —kanan B[7:0] D1:=1 — BBOA , D1:=0 — BbIBOA

DO — kanan C[3:0] DO:=1 — BBoa , D0:=0 — BbIBOA,
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4.2.2. NMpumep nporpammupoBaHus KoHTponnepa KP580BB55

PaccmoTpum  npumep  nporpaMMmMpoOBaHUsl  KOHTponnepa
BBOOA-BbiBO4A W  pas3paboTku nporpammbl  B3aMMOAENCTBUSA
npoueccopa C  BHEWHWMW YCTPOMCTBAMW [ONA  HEKOTOPOro
dparmeHta MIC, npeacraBneHHoro Ha pwc. 4.5.

AL

CLLA [7:01] |
’—-KA
| <

cuwn ke Oy Lan
MIT K580 BB 55 N —
: KCﬁ 7:4
CLY C [ ]KH [4:1]
3:0] [ kC

©

[1]

A

JlamMmna

Puc. 4.5. ®parmeHt peanusaumm MIIC

B cooTtBeTctBUM C 4.2.1 cocTaBuM KOO YynpaBndawowero crosa.
Ha puc. 4.6, 4.7 npencraeneHa nocrnenoBaTefibHOCTb  pa3paboTku
nporpaMmmbl U TEKCTbI 9TanoB 3TOro npouecca.

a) ynpasnsioLiee CrioBo 6) pacnpegeneHne namsaTu
71lelsl413]2]110 YC—M1-0020

110lo0l1111/0l010 HaHHble kaHana A M2 — 0021 (ALIT)
HaHHble kaHana B M3 — 0022 (LAIT)
HaHHble kaHana C[7:4] — 0023 (KHonka)
HaHHble kaHana C[3:0] — 0024 (cur. namn)
Anpec koHTponnepal7:2]= 1100.10 11=CB

Puc. 4.6. PaspaboTka nporpammsbl; a - ynpasnsiouwiee crnoeo; 6 - pacnpegenexHune
namaTu
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a) cxema anroputma 6) TekCT nporpammbl

< > Anpec O3Y | MHewMm. | Hex-koa | Onepauuns
Hauyano
00BO LDA | 3A YC —A
00B1 20
00B2 00
YC -> PYC 00B3 OuT |D3 YC >PYC
ooB4 PORT |CB
L 00BS IN DB ALM—A
BeBoag n3 00B6 PORT | C8
KaHana A 00B7 STA |32 A—sM?2
¢ 00B8 00
Beog u3 00B9 21
KaHana 00BA
C[7:4] 00BB
$ 00BC

O6paboTka gaHHbIX
MTI1 n BoipaboTka ynp
BO3A

v

BbiBOO 13
kaHana B

v

BbiBOO 13
KaHana
C[3:0]

;
[ womew )

Puc. 4.7. PaspaboTtka nporpammbl (NpogosmkeHne): a - cxema anroputma; 6 -
doparMeHT TeKkcTa nporpamMmmbl Ha BHYTpPeHHeM s3blke komaHa M KP580

23



Cenekrtop
agpeca 3Y
WA[15:0] i — n3y KP580BA86 | — o3y KP580BA86
KP580 — N CS CS
w_/\_mo> _A_Ummo F 3 A F 3 A
] BAS86 CLUA [15:0] v v R
% 5 09 LA[7:0]
| > ) clwp, [7:0] | ! R
Ly R KP580 | A A A A v
KP580I®24 > Bk2s | cuy R
- A A A A v
N
Cenekrop
mhﬁmom WV\ \ 4 \ 4 \ 4 \ 4 \ 4 \ 4 \ 4 \ 4
_— KP380BB55 — KP580BH59 | — KP580BT57 | —— KP580BM53
CS CS CS

BHeluHuWe ycTpoiicTea

Puc. 4.8. Tunoas ctpyktypa MIC Ha 6a3e MI1 — komnnekra KP 580
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5. OOAHOKPUCTAJIbHbIE MUKPO3BM CEPUUN KP1816

DB[7:O]¢ YBB P1[7:0|¢ P2[7:0] ¢ Bnn

nn3y | g | PK
MopT Pg Mopt P4 Mopt P> 1Kx8 DC
DC Ap'p KOM
f A f A f A
% 12
8 |8 18 CK
ty cen > [11:0]
1/8 A
YetpoiicTeo Y - ) = \ MaFVICTpa‘J'Ib LaHHbIXy [7‘;01
ynpasnexus 8 8 [ PNA 2
v Cxembl Taiimep Cx.
|| cuHxpoHysa YC nep ATlY o3y cuer. npep.
SR Luu Ly T T i) I )
MNMpoueccop

Puc. 5.1. CtpyktypHas cxema MI1 1816

Ml-komnnekt 1816 coctout u3 4 wmogudpmkaumn Mukpo3BM,
BbINOMHEeHHbIX No n-MAI TexHonoruu.

B OQHOM MUKpOCXeMe pa3mMeLlaeTcs 8-pas3psigHas
ogHokpuctanbHass MUKpoOBM. 3Ta MukpoIBM otnunyaetca ocobon
YHUBEPCANbHOCTbIO, aBTOHOMHOCTbIO, TMOKOCTbIO NPUMEHEHUS B
pasfn4YHbIX BCTPOEHHbLIX YCTPOMCTBAX aBTOMATUKM W yNpaBlieHUS.
Bcnenocteme 9TOro 9TM yCTpPOUCTBA Ha3biBAKOTCA MUKPOKOHTpOiepamum
(MK).

Ha  CTpyKTypHOM CXemMe  MOXHO  YCNOBHO  BblOENUTb
OCHOBHble 650kM: npoueccop, 6nok nporpammHon namatu (BIM),
pesvaeHTHyl0 namdatb  dadHbix (Pr14), yctponcTtBa BBOLa- BbiBOAA
(YBB), Taimep-c4eTUnK, cXeMy npepbiBaHuS.

5.1. [lpoueccop

Mpoueccop Bko4aeT B cebs AJTY, yCTpOWCTBO ynpasfieHUs U
CYHXPOHM3aLNN, CXeMbl YCIOBHbIX NEepPeHOCOB, perncTp COCTOSIHUS
nporpammel (CCIT).
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AIlY — 8-paspsagHoe, napannenbHoro AOencTBusl, KOTOopoe
BbINOSIHAET onepauun CRoXeHUsa N BblYMTaHUSA B OOMNOSHUTESNTIbHOM KO4e
B 4BOMYHOMN N ABONYHO-OECATUYHOM CUCTEMAX CYMUCIIEHNS.

Kpome Toro BbinonHsawTca norndeckne onepaumn U, UIMA, cymma
no mopyno 2, casllP, casliB.

OcHoBon Bcen CTPYKTypbl MUKPOOBM aBnsetcsa BHYTpPeHHAA
BOCbMUpaspsgHasi Marmctpanb SaHHbIX.
Ha puc.5.1 uncnonb3ytoTcs  YCrOBHble  0DO3HAYeHUs:
%8 MHGOPMALIMOHHbIE cUrHanbl (8-pa3psigHble AaHHble U KOMaHgbl);

t ynpaBnsawoLwmne curHarsbi.
AJTY noctpoeHo 6e3 pernctpoB. Ponb POH BLINONHAKT perncrpsol
onepaTtusHon namsaTtn (Prn).
B npouecce BbinosiHeHUs BblumcrieHnn dgopmupyetca CCIT (puc.
5.2).

3 2 1 0

C |AC|FO|BS| | |S2|S1]8S0
%,_/
YkasaTenb cTeka
Peseps

Bei6bop 6aHka PI
[ns ycn. nepexoga nonb3osaTens
[ecsaTnyHbIi nepeHoc

[BONYHBIN NepeHoC

Puc 5.2. dopmat CCI1

5.2. OpraHusaumsa namsaTm

OpgHon n3 BaxHenwmnx ocobeHHocten MK aBnsieTca cusmyeckoe um
norMyeckoe pasgeneHne namsaTv NporpamMmm 1 NamaTn AaHHbIX.

BN — 6nok nporpammHon namsatn. OcHoBHow y3en [M3Y —
(nepenporpaMmmupyemoe MNOCTOSIHHOE  3arnoMUHaloLLee  YCTPOMCTBO)
Ob6bem — 1kX8 6uTt (1024 banTa)

C Bbixoga DC komaHA nogaeTtcsa curHan B YCTPOWCTBO YrpaBieHus
N CUHXPOHM3aLMK, B KOTOPOM (POPMUPYHOTCA yNpaBnsloLwme cuUrHanbl B
COOTBETCTBUN C KOMAHOOWN.
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KapTta agpecoB namstn nporpaMmmsi:

PN — pe3angeHTHas namaTb NporpamMmmbl (BHYTPEHHSIS)
BIlN — BHeWwHAA naMATb NporpaMmmbl

4095 nnm 22 L
A |
= . Bank 1
D 048"
A 29 1023 |
E ' BaHk 0
= |
|

0000

Puc. 5.3. Kapta agpecoB namsatn nporpamm

Ha puc. 5.3 npefncrasneHa CTpykTypa NpoOrpamMMHOM  NaMsTH,
KoTopas pasgendetca Ha BHyTpeHHwow (PIM) —6aHk 0 n BHeLHIO
(BIr1)-6ank1.

[Ana 3anycka nporpamMmbl Ha BbIMOMAHEHWE, NPU  BKIIHOYEHUU
KOMMbIOTEPHOM CUCTEMbI nogaeTcs curHan cbpoca (SR), npu aTtom
ycTaHaBnmBaetca B 0 cyeTuMk KOMaHg — maeT obpalleHne K agpecy
0000.

Mo agpecy 0000 pasmelleHa komaHga 6e3ycnoBHOro nepexona K
Ha4any BbIMNOMHAEMON NporpamMmebl. [NpoyTeHHas komaHga nocTynaeT B
pernctp komaHg (PK) n 3atem B gewmndpatop koga onepauum (DC).

C Bbixoga DC komaHg curHanel nogaroTcs B YCTPOWCTBO
ynpaBneHnst 1 CUHXPOHU3aLMn, B KOTOPOM DOPMUPYIOTCS ynpasBnsioLwme
CUrHanbl B COOTBETCTBUN C BbINOSTHAEMOWN KOMaHOOM.

Mo apgpecy 0003 HaxoguTca HadanbHbIM agpec noanporpamMmbl
006paboTkn NpepbIBaHNSA OT BHELUHEro YCTPOUCTBA.
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Mo agpecy 0007 Ha4vanbHbIM agpec noanporpammbl 06paboTku
npepbiBaHMA OT TanMepa cHeTUUKa.

Buibop BAHKO wnn BAHK1 ocyuwectBnsetca ¢ nomowbo 12-ro
paspsaga:

CY[11] := 0 —» BAHKO

CU[11] := 1 — BAHK1.

Bca Pl pa3buTta Ha cTpaHuubl No 256 aapecoB B KaXKO0W.

5.3. OpraHunsaumsa namsaTM AaHHbIX

MamMaTb AaHHbIX pasgeneHa Ha BHYTPEHHIOK U BHELLHIOH.

BHyTpeHHsS nnu pesvgeHTHaad namaTb  Aaddbix  (Pr14)
npeacrasndetr cobonm O3JY emkoctbto 64 6anmta. Ha puc. 5.4
npegcraBneHa ee kapTa.

7 0
POO 63
32x8 32

Bank Pl 31
R1*
RO* 24
CTek 23
16x8 8

Bank PI0 7
R1 1
R2 0

Puc. 5.4. Kapta namaTtn gaHHbIX

Kak cnegyet ns pwuc. 5.3, cobcteeHHo Pr1 3aHumaer 32 8
sveek n ctek- 16x8. Kpome ToOro, umerotcs gga ©OaHka perncTtpoB no
8x8 aveek.

K peructpam B 6aHke 0, 6aHke 1 nget obpaweHne komaHgamu C
npsimon agpecaunen. Kpome toro, peructpbl 3tmx 6aHkoB Rg, Ri, Ro*,
Ri MCNOMb3YTCA ONS OpraHnu3auumM KomaHg C KOCBEHHOW agpecaumen
npu obpaweHnn K pe3angeHTHON NaMaTN JaHHbIX.

B cTek 3aHOCATCA AaHHble NpepBaHHOM MporpaMmmbl Npu obpaboTke
npepbiBaHuin. Ha kaXxgoe npepbiBaHMe OTBOAUTCSA 2 A4YEWKM CTeKa.
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B nepByl f4einky 3aHOCUTCSA agpec Bo3BpaTa, T.e. COAepXMMoe
cyeTyMKka KOoMaHf, rge ykasaHO, K KakouM KomMaHge rnepeuTtu nocne
obpaboTkn npepbiBaHus. [lo  BTOpoMy agpecy 3anucbiBaeTcd
cogepxumoe CCI1[7:4].

5.4. Tanmep-cyeTymK

NmeeT pasmepHocTb 1 6anT n ABRIsSeTCAa CYMMUPYIOLLIMM CHETYMKOM.

OTO crneumanbHbI  CYETYUK, KOTOPbIA MOXET  MOACYHUTbIBATb
KONMMYECTBO MMMNYbCOB, KOTOPbIE MOTYT NPUXOANTb U3BHE (OT 0O6bEKTA).

OH ncnornb3yeTcsa B ABYX Lenax:

1. Ana  opmMnpoBaHNA BpPEMEHHbLIX WHTEPBaNnoB MPOrpaMMHbIM
crnocobom. NMpun aTtom MoryT ObITb peanun3oBaHbl 3agepxkn T = 80
Mkc — 20,5 mc.

2. Ina 3agaHua Takke HEKOTOPbIX KOHCTAHT O CXeMbl YCITOBHbIX
nepexoos.

Kpome TOro, OH MOXeT noAcYMTbiBaTb BHELUHWE CuUrHansbl,
noctynatwowme Ha Bxo T1 OT BHELHWX YCTPOMUCTB (3TU CUrHamnbl eCTb
HekoTopas MHOpPMauus O COCTOAHUN 0ObekTa). A Takke eCcTb KOMaHbl,
KOTOpble aHanm3npyT 3Tu curHansl: JT1 n JTN1.

OTO 0O3HayaeT, YTO YCMNOBHble Nnepexonbl MOryT BO3HUKATb He
TONbKO B Mpouecce BblYUCEHUWA, HO U B 3aBMCUMOCTU OT COCTOSAHUSA
obbekTa ynpaBneHus.

5.5. OpraHusaumsa BBoaa/BbiBOAA B KOHTponnepe

[ns cBA3n ¢ 00bEKTOM ynpasrieHns UCNOoNb3YyTCS TPW nopTa.
PO — oByHanpaBneHHbIN

P1 wn P2 — «xBasu-gByHarpaBrieHHble, 3TO O0O3Ha4yaeT, 4To
NporpaMMHbIM CMOCOBOM MOXHO 3a4aTb UX PEXUM paboTbl:
e Ha BBO[

e Ha BbIBOA
e Ha BBOA-BbIBOA.

Mpn noctynneHun curHana SR Bce NopTbl yCTaHaBNMBaKTCA B
pexum BBoaa. [pn 3TOM BbIXOAHOE COMPOTUBNEHNE YyCTaHaBNUBaETCs B
6eckoHeYHOCTb (Rauxpo = Z = ).

B npouecce pabotbl, 4ytobbl P; u P, pabotanu Ha BBOA,
nporpaMMHbIM NyTEM YCTaHaBnuBawTCca eguHuubl. [lpyn aTom, ecnu
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HY>XHO, BxoaHas uHpopmaums B MK gormkHa coxpaHsaTtbcs. [pu paboTte
Ha BbiBOg B P4 1 P, BbIxogHas nHgopmaums sanoMmHaeTcs.

5.6. YcTpoMuCTBO ynpaBrieHUs U CUHXPOHU3aLUN

MpegHasHayeHo [Ana  BbIpabOTKM  yNpaBnsAOWMX CUrHaNoB B
COOTBETCTBUM C BbIMOMHAEMOM KOMaHLOW. Ynpasnsawowue curHanbl
HanpaBNAKTCA Kak BO BHyTpeHHue y3nbl MK, Tak n BO BHelHue
(Hapyxy). BHewHune  curHanbl npegHasHayeHbl On9  ynpaBleHus
0OMeHOM JaHHbIMW C BHELHUMK ycTponcTBamn MI1 — cuctemsl .

Ha pwuc. 5.5. npeacrtaeneHbl ynpasngowmne CcurHasbl, KOTOpble
obecneunBatoT B3aumogencteme MK un ycTponcTB, BXOAAWMX B
coctaB MIIC.

< TO—»
—T1—>
—BQ[1,2] >
—SR—»
—INT—>» VY-oynp u
LLIy— «—RD——  cunxp.

Kowtpo-| | ¢ WR——
nnepsl <«—ALE——

<« PME—
—EMA—»>

A | [V PR

BMn

PnAa

P

Puc. 5.5. BxogHble- BbixogHble ynpasBnsowme curHanbl

TO —  cuHxpoumnynbcbl, reHepupyemble MI1, koTopble MoOryT
MCMNONb30BaTbCA AS1 CUHXPOHM3AUUKU NpU 3anycke BHELIHUX YCTPOWUCTB.
B paboyem pexmme Ha Bxog MK nocTtynatoT curHanbl O COCTOSIHUMU
o0beKkTa, KOTOpble aHanuanpyrTcs KOMaHOamMu YCIIOBHOro nepexona
JTO, JNTO.

T1 — nocTtynaeT OT BHELLUHMUX YCTPOMCTB Ha BXO CHETYMKA BHELUHWUX
CcObbITUIM (TanMep, CHETUMK).

BQ — Bxopf BHeLWHero reHepatopa CUHXPOMMMNYbCOB

SR — Bxopf Ha4varnbHom yctaHoBku M, npu nocTynneHnn nmnynbsca:

e Ck:=0
e Yc :=0 (ykasaTenb cTeka)
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e [lopTbl PO[7:0]:=Z==
e P1, P2 - nepeknto4valoTcs B pexxum BBoaa
e Bblbupaetcs 6ank PI0
e 3anpewatotca npepbisaHna Prir:=0
INT — 3anpoc Ha npepbiBaHME OT BHELLHENO YCTPOMUCTBA
RD — 4yTeHune n3 BHeLWHEN NaMATU OaHHbIX
WR — 3anmncb BO BHELLHIOK NaMsATb AaHHbIX
ALE - cTtpob agpeca, npu obpalleHnn K BHELLHEN NaMATU AaHHbIX,
UM BHELWHeN NamMsaTy nporpammel (puc. 5.6).
PME — cTpo0 4TeHust n3 BHELUHEN NaMSATH NporpaMmmbl
EMA — nepeknioyeHne B pexum nporpammupoBaHus  [13Y
(3aHeceHune nHgopmaumm B MI1, ana ee BbINOSTHEHNUS)
PR — Bxog nHgopmaumm B pexume nporpammupoBanHus MN3Y.

CenekTtop agp

BMnA

& -

LA
AJIE

Puc. 5.6. Ucnonb3oBaHue curHana AJIE ansa Bbibopku BY

5.7. ®dopmupoBaHUEe CUHXPOUMMYSILCOB U YNpaBnALWMUX

curHanos
Ha puc. 5.7 npencraBrieHa ynpouleHHas cxema
doopmMmnpoBaHus ynpasnsaoLLnX CUrHanos. Ha Bxoge cxembl

NOAKIOMEH reHepaTtop 4actoTel F= 1...6 Ml'y, pganee ¢ NOMOLWbLIO
aenvrens Ha 3 nonyyatTcs CUHXPOUMNYbCbI C 4acToTou
F =2 Mlu, usa kotopeix un dopmupytotca B8 MK Bce ynpasnswowme
curHansl (YC).
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F g JNTO |
L Oenut F/3 }
Bq2, Ha3 |

|

|

|

|

Puc. 5.7. bnok-cxema ¢opmuposaHmna YC

Kak cnegyetr wun3 puc. 5.8, Kaxgblh MaLUWHHbLIA LUK paBeH 5
Taktam. Bce YC dopmupytoTCa M3 MaLUMHHBIX TaKTOB (MT).

CurHanbl  ALE =1mT1, WR=3mT, RD=3mT, PME=4MT 1 T.A.

Ecnu nepekntoyaTens B BEPXHEM NnosioXXeHnn, TO
cuHxpoumnynecbl noctynatoT B MIll-cuctemy uyepes Bbixog TO, HO
npu nepexone nepeknyaTtenis B HAKHEE MNOSIOXKEHNE Yepe3 KOHTaKT
TO curHanbl oT BY noctynatoT Ha cxemy ycnoBHbIx nepexogos (YIT).

*-—MUl—>MUl—
S1 S2 S3 S4 S5 S1 S2 S3 S4 S5
CH
TO o | o o | o
AJE | . | .
RD =i s
WR | | |
PME

Puc. 5.8. BpemeHHas guarpamma  YC

5.8. [llopaknio4yeHue K MUKPOKOHTPOSSIEpPY BHELUHEro yCTpoUucTBa

MK 1816 no Bxogam v Bbixogam coBmecTum ¢ T TJ1-anemeHTamm, a
Takke C MHTepdencHbiMn MuKpocxemamun m3 MI1 Habopa K580. 3OTu
MUKPOCXEMbl  MPUMEHSIOTCA  ONA  yBENMYEHUS  4Yucna  BHELUHUX
YCTPOWCTB, KOTOpble MOryT OblTb MNOAKMOYEHbI K  BHELLUHEMY
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KOHTPONMepy, a Takke ANS peanusauuy pexuMMOB MpepbiBaHUS UK
nar.

PaccmoTpum npumepbl nogkntoveHuns (puc 5.9) k MK Mukpocxemsl
KP580BBS55 (koHTponnep napannensHoro BBoAa-sbiBo4a)

A [KP580 7:0 KM1816 Pil0] A | BB55
2o [P550) A | P, A

P[]

7:0 RD| RO
KM1816BE48 B |l |
[ O " R
ol 8 B 7:0 8
WR]
VR ——~»| D C # P L » D
S C =

Puc. 5.9. Npumep nogkntodeHns k MK uHTepdencHbix nnat Ml-komnnekTa
KP580

6. TIPOrPAMMUPYEMbIA TAUMEP KM580BM53

JTa MUKpOCXema npencrasngeT cobom 3-KaHanbHoe
nporpamMmmMmmpyemoe YCTPOMCTBO, NpeaHasHayeHHoe And opraHusauum
pabotbl MIC B pexume pearnbHOro BpemeHu. o kaxxgomy M3 KaHanos
MoOryT ObITb cOpMMPOBaHbLI CUrHamnbl C pPasfiMyHbIMKU BPEMEHHbIMU
napameTpamu (puc. 6.1).

CuyeTumkn cogepxaT n=16 AOBOMYHbIX WM N=4 [OECATUYHbIX
paspsgoB U MOryT, B 3aBUCMMOCTM OT pexuma, paboTaTb Kak B
ABOVYHOW, TaK U B BONYHO-AECATUYHON CUCTEMAX CUUCIIEHUA.

A0, A1 — HyneBoi 1 nepsbin paspagbl CLUA, ucnonbaytotca ans
BblbOpa BbIXOAA;

CS(BY) — BbIbop kpucTanna;

C0, C1, C2 — cnuHXxpoumMnynbChl;

CEJ[0:2] — ynpasnstowme curHanbsl, onpeaenstoT MOMEHT BPEMEHMH,
B KOTOPbIN HayMHaeTcsa CYeT, nocTynawT O0OblMHO WM3BHE (OT
npoveccopa).

YacTtoTa CMHXPOHM3aLUMM CUrHanoB

C[0:2]=0-2.5MIy4
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Cao
CEQ CYU[0] |—Out[0}»
cua ’
— BOa 48— T
[7:0]
c1 8 CY[0] |—Out[1}-»
CE1 8
A[0:1]
RDIO V80 8
WRIG yNpaBneHms CU[0] —Out[2]-»
-—8—p
cs

C2
CE2

BHYTpeHHsAA Marucrpans
BAAHHbIX

YcnoBHoe obo3HaYeHne

22 KM580
BM53 outQ

co out1

CE2 out2

Puc. 6.1. lNMporpammupyemsbin Tammep n ero YIro

Mepen Hadanom

paboTbl  BbINOSHAETCS

nporpaMMmnpoBaHue

MUKPOCXEMbI NMpouecCopoM Mnpu NOMOLLNM yripasindowero crosa.

dopmart ynpasnstLLero crosa.

D7 D6 | D5 D4 | D3| D2 |D1|DO
Tabnuua 6.1
pasmep BbIOOP CucTema cyeTa
Bbl6Op KaHana
D7 D6 [aHHbIX pexuma DO
’ D4,D5 D3,D2,D1
_ _ — - g .
00 — out[0] 00 —Hepab. | 000 —pex 0 | [0 :=0 CY B ABOMY
01 — out[1] 01-MINE  |001—pex1 |kone
10 — out[2] 10-CTB  |.....oo. [0 := 1 CY B pecAr.
11 — Hepab 1 - Mnb 101 —pex 5 | kope
pap: CTb
B T1abn, 6.1 npeacraBneHo  Ha3HavyeHWe  OTAENbHbIX

paspanoB YyNpaBnsaloLwWero crosa.
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Tabnuuya 6.2

curHarlibl Ha BXo4ax

WRIO | RDIO | A1 | AO HanpasneHue v Bug nHgpopmawmm

0 1 WA -> N1 YC -> B c40, Cu1, cy2

3arp CH[O] Wig ->nT

sarp CU[1] WA ->NT

3arp CH[2] WO ->NT

MT -> WA; yreH cy0

MT -> WA; yteH cy

=IO O O O -
O | OO O -

MT -> WA; yteH cy2

Bd[] out[0:3] BbicOKOMMN.
3 cocT (OCB. LKUHbI)

O | OO O| ==

B 1abn. 6.2 npeacrasBneHbl pexumbl paboTbl NporpaMmmupyemoro
Tailmepa B 3aBMCUMOCTW OT COCTOSIHUSI BXO4OB MWKPOCXEMbI.

[MporpammmnpoBaHMe  OCyLLECTBAAETCA C  MOMOLLbD  KOMaH[
BBOAa/BbiBoAa (in port, out port).

B kaxgblh  CcYETYMK  3aHOCUTCS KO,  COOTBETCTBYHLLNN
ONNTENBHOCTM  CUrHamna, KoTopbiM AO0MmKeH dopmMmpoBaTtbCs. JTa
OJSIUTENBbHOCTL onpeaensecs, Kak KogoM, XpaHUMbIM B pernucTpax, Tak u
4acTOTOW CUTHaNoOB CUHXPOHMU3ALUMN.

6.1. Pexumbl paboTbl NporpaMmmMupyemMoro Tammepa.

CyliecTtBytoT 6 pexumoB paboTbl Tanmepa. PaccmoTpum [gBa 13
HUX.

Pexnm 1 — xoywun mynbTuBmbOpaTop-reHepaTop MpAMOYrofbHbIX
MMNyNbCOB, BPEMEHHAA OuarpaMmMa npeacTtaBfieHa Ha puc. 6.2.

Mpw nocTynneHnn ynpasnaoLWmMx KOMaHOHbIX CUTHANoOB Ha BbIXO4e
dopmupyeTca oTpuuaTenbHbIn UMNYNbC anutensHocTbio t,=N*Tc , roe

Tc = 1/f;

f. — yacToTa CMHXPOHM3UPYIOLWMX MMNYNbCOB.

Tc — nepuop crnegoBaHMs UMMYNbCOB.

N — 4yMcno B cyeTymKe.
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6.2. BpemeHHasa gnarpamma

e AN AANANNNN
.

Puc. 6.2. BpemeHHaa guarpamma curHanoB B pexume 1

Ha pwuc. 6.2 anutenbHOCTb BbiIxogHoro curHana t,=4 Tc
Pexnm paboTtbl 2 — nporpammupyembin Tanmep (MNT) paboTaeT kak
aenntenb YacToTbl BXOAHbBIX CUHXPOMMMNYNbLCOB (puc. 6.3).

N-cogepxumoe cYeTyMKa. Ha BbIXoA4e nonyyaetcs
nocnegoBaTenbHOCTb MMMYNbLCOB ¢ Yactoton  Fout = f/N.
Mepuon cnegoBaHus MMMynbCOB Ha BbIXxoae

Tout= 1 /foutzTC* N.

c [ I JU I IPI LUl
N=4
wRiof | ]
4 .3 2 1 0
CE
3 2 3 2 1
ouT of T T 1o [

T T e Ter

Puc. 6.3. BpemeHHaa guarpamma popMupoBaHWA CUrHarnoB

B pexume 2

B pesynbtate paboTbl Tarimepa B 3TOM pPeXUME Ha BbIXoAe
nony4vyaetca nocrneaoBaTesNlbHOCTb OTpuUaTENbHbIX  UMMYSbCOB C
ANNTEenbHOCTLIO, paBHou T, (= 1/f;) u c nepnogom cnegoBaHus

Tou= 4Tc (= N*Tc)
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6.3. [pumep nporpammupoBaHusa Tanmepa (MNT)

Tanmep ynpasnsieTca OT Mpoueccopa 4Yepe3 KOHTponnep BBoAa-

BbiBO4Aa
cwpg
I_» D KM580 I—> D KM580
BB55 KA A BM53 — out0 | 2*10% 'y
AQ N
A1
WRIO WRIO
—_— RDIO
CLUA [7:2] Rio KB — ©§ out1 Obnext
—»@ cs ynp.
CO |-
C1 |-
C2
KC CEC out2
CE1
CE2
CLUA [1:0]
F=2 My

Puc. 6.4. lNMogknioyeHne Taimepa K CUCTEMHBIM LUMHAM N OOBbEKTY
yrnpaBneHus

[MocTaHOBKa 3a4au4u
ans ynpasfieHus

cchopmmpoBaTb MMNYNbLC AANTENBHOCTLIO
Tob =45 cek

HEKOTOPbIM 06beKTOM HeobxoaMmo

Fen = 2*10ly;
t.,=0,5 Mk/cek
N = 45*10%*2 = 90*10°

CueTuynk max go 20" OBOUYHBLIX unu 10* gecsTUYHbIX, No3TOMY
NPUMEM, YTO B CYETYMKN 3aHEeCceM criefylline UCXOAHble OaHHbIe:
cyetumnk out[0] — aenmut Ha N= 10"
cyetumk out[1]— anut N =9*10°.
B T1abn. 6.3 npeacrtaBneHbl UcxogHble  OaHHble U nx
pasmelwieHme B OJY. lNpu nporpammmpoBaHuM 3agaeTcs:
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YCO- ynpasnatowee cnoso 0-ro kaHana
YC1- ynpasnsawuiee cnoso 1-ro kaHana.
CogepXumoe CYETYMKOB B ABOUYHO-AECATUYHOM Kone.

Tabnuua 6.3

Ncxon. oaHHble | Pacnpegenenue O3Y
YCO0 =00110101 | 0010
YC1 =01110011 | 0011

CU[0] = 9999H | 0012
CU[1] = 9000H | 0013

| MporpammupoBaHue
BB55

A

MporpammupoBaHue
I BM53 (3aHeceHue ynp.
cnosa)

A

i 3arpyaka CY[0], CH[1]

N

v Buigaua CEO, CE1

Puc. 6.5. briok-cxema nporpammsl

Ha puc.6.5 npeagcraBneHa 6nok-cxema nporpamMmbl, B Tabn. 6.4-
dparmMeHT nporpammeil.
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Tabnuua 6.4

Anpec | MHemoHuka | H-kof MosicHeHnA

ko4 onepaumm

LDA 10 A:=YCO
00

ouT xop onepaliM -t veo—nt
90
ko4 onepauumn

LDA 11 A:=YC1
00

ouT g(;,q onepaluy YC1-MT

7. PYHKUMLOHUPOBAHUE MIN - CUCTEMbI B PEXXUME

NMPEPbIBAHUA

Pexum npepbiBaHuss obecneumBaeT qyHKUMoHupoBaHue MIIC B
pexnme obmeHa [aHHbIMW C MeLNeHHOAEUCTBYLWUMN  BHELLUHUMU
ycTponctBamu. B obwem cnydae MI1 n BHelHee YCTPOMCTBO He
CUHXPOHHbLI. Pexxnm npepbiBaHna obecnevmBaeT Takke CUHXPOHU3aLMIo
npoueccoB obMeHa AaHHbIMW.

[MprHUMNBLI OpraHM3aunm daHHbIX

1.

Kaxgas npepbiBatowasca nporpamma CoaepXXmMT nHpopmaumo o
BO3MOXXHOCTU UNW HEBO3MOXXHOCTU €€ NpepbiBaHUA.
[MpepbiBaHMe  OonyckaeTcAa  TOMbKO  MNOCME  OKOHYaHus
BbIMNOSTHEHNA NOCEAHEro LUuka odepeaHon KomaHabl.

[locne BbLINONHEHMS KOMaHAbl, €Cnv npepbiBaHne BO3MOXHO,
ycTaHaBnmBaeTcs B «1» Tpurrep paspelleHnsa npepbiBaHUs U
npoueccop npoBepsieT HanMuMe B CUCTEME 3anpocoB Ha
npepbiBaHME.

Ecnu 3anpoc Ha npepbiBaHMe B CUCTEME eCTb, TO Crneayowum
uukn 6ygeT umnkrom obpaboTkn npepbiBaHUS.

39



5. B 9TOM uUMKne 3anoMMHaOTCA B CTeke napamMeTpbl NpepBaHHOM
NporpamMmbl, YTO MO3BOMSAET BEPHYTbCA K HeW CHoBa, nocne
OKOHYaHWA NpepbiBaHUA.

6. B Havane obpaboTkn npepbiBaHMs OT KOHTPOSepa npepbiBaHus
B  npoueccop noOCTynaeT TaK  Ha3blBaeMbll  «BEKTOP
npepbiBaHNSA», T.e. yKa3aHMe O HavarbHOM ajpece nporpammbl
0bpaboTkn NpepblBaHUA

7. Tlocne OKOH4YaHMsi 00paboTKM  npepbiBaHUs, Npoueccop
N3BreKaeT M3 cTeka HeobxoauMmble AdaHHble ANA NMPOoJOoSMKEHUA
npepBaHHOW NporpamMmsbl.

Ha puc. 7.1 npencraeneHa BpemeHHasa gnarpamma pabotsl MINC
B pexunme npepbiBaHuA.

LUunkn MLIO — nocnegHnin  MalLMHHBIWM LUK BbIMNOMHEHUS KOMaHAbI.

ML1 — MU4 — umknel 06paboTkn npepbiBaHUSA

Tk — nocrnegHun mMawuHHbIM TakT umkna (MLO) BbinonHeHus
KOMaHObl B HEKOTOpOW nporpamme. B aTom TakTe, ecnu npepbiBaHue
AaHHOM  nporpammbl  paspeweHo, To  cuHxpoumnyrnbcom  C1
ycTaHasnmeaeTtcs B 1 BHyTpeHHu Tpurrep INTA (Tpurrep npepbiaHus).

Mocne cuHxpoumnynbcom C2 npoBepsieTCA Hanuume B CUCTEME
3anpocoB Ha npepbiBaHne (o1 BY). llocne Toro, kak OT BHELUHEro
YCTPOWMCTBA MO LUMHE OaHHbIX NpULLEN 3anpoc Ha NpepbiBaHWe, Tpurrep
INT ycraHoBunca B 1, B crnegywowem uukre (MU1) 6ymetr pexum
npepbiBaHnda. ATuM xe curHanom C2 dopmupyetca INTA — curHan
paspeLleHns npepbiBaHnsa 1 HaumHaeTtcs ML,

MU1 — uukn Hayana obpaboTkn npepbiBaHuAa. B cooTBeTcTBUM C
aTum B Takte 1 — Bblgaetcsa CCI1 8 — cnoBo-cocTosiHMA npoueccopa,
onpegenawlee Havyano pexmma npepbiBaHus. YctaHasnuBaetca B 0
Tpurrep INTA n Ttpurrep INT. T.K. nocTynun curHan o npepbiBaHUN, TO
BHELWIHeEe YCTPONCTBO (KOHTponnep npepbiBaHUs) CHUMaeT curHan
3anpoca Ha npepbiBaHune u BoicTaBndeT INTA B 1.

40



| | | | |
MUO ML CoML2 MU - Mud |
| | | | |
Ter  Te Ty T2 To Ty T To Ty T To | To T2 Ta
| | | | |

. . ) | /' Appec nporpammbl 06p.
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Puc. 7.1. BpemeHHas guarpamma pabotel MIMNC B pexxmme npepbiBaHUS

KoHTponnep npepbiBaHUS NPUHMMaET  curHan  paspelleHus
npepbiBaHna (INTA) n dopmupyeT (BbICTaBMsET) Ha WKWHY AaHHbIX RST
— BEKTOp npepbiBaHusa (paspsgHocte 1 6anTt). B aTom koge 3apjaetcs
HOMep BHELLHEro YCTPONCTBa.

1 6anT:

1161/51413(2|1|0
111 RIS|{T[1]1]1

Boigatotca curHansl WR n DBIN (INpoueccop cunTbiBaeT gaHHble C
L) Ha WA k CK aBTomaTtudeckun npudasndaetcsa 1 k agpecy.

BII(CK +1) — cwurhan, 3anpewawlwmn cyMTbiBaHWE U3 NaMAaTu
AaHHbIX NO 3TOMY agpecy.

MU2,ML3 — uwumknbl, obecneunBatoime 3anoMuMHaHME B CTeke —
COLEPXKNMOTO B CHETUYMKE KOMaHA;

CCTI15 — pexxum 3anucu B CTeK

CKy — cTtapwmnmn 6ant cyetymka KomaHg

41



CK_. — mnagwun 6anTt cyeTymka KoMmaHa.

Ha wuHy agpeca gomkeH 6biTb BbICTaBMEH agpec NepBon KOMaHabl
Ha npepbiBaHWe. [Ona peanu3aumm Takon nNporpaMmmbl CyLLEeCTBYeT
crneyunanbHas MMKPOCXeMa — KOHTPOSep nNpepbiBaHnS.

7.1. Mporpammupyembin KOHTponnep npepbiBaHun KP580BH59

A

cuiff<e—» b e Cxema
yrnpaBneHus

e g

] F—

J y v <« IRQO
N e g

PO3MP panp < o

«—— |RQ7

——> INT

€— INTA

A0—» Jlor. cx.
yT/3MN

»
»

CAS [0:2]€¢— Cxema - | — M3I1P

Kackap.
v\

BHyTpeHHsAs
marucTpans [7:0]

Puc.7.1. CTpykTypHass cxema KOHTporfepa npepbiBaHUN

[aHHas mMukpocxema  obecrneymBaeT OOMeH [aHHbIMU Mexay
npoLeccopoMm 1M 8 BHELHWMU YCTPOMCTBAMU B peXuMme npepbiBaHUA.
KonnyecTBO BHELIHUX YCTPOWMCTB MOXET ObiTb YyBENMYEHO C MOMOLLbLIO
AobaBneHnsa Opyrux Takumx ke MUKpocxem (o 8) n mx obbegmHeHus C
MOMOLLLbIO CXEM KacKaaMpOBaHUA.

P3lNP — pernctp 3anpocoB. Ha Hero noctynatoT 8 3anpocoB OT
BHELLHUNX YCTPOMNCTB

POSIP — pernctp obcnyxkmBaembix 3anpocoB

M3IP — macknpoBaHue 3anpocos

Mukpocxema MoxeT paboTaTb B ABYX peXuMmax:

1. pPeX1M NporpaMmMmmpoBaHus

2. pexumMm obcnyxneaHus.

B pexume nporpammmpoBaHusa 3agaloTCs MPUOPUTETbl BHELUHUX
YCTPOMUCTB. cnonb3yeTca UMKNUYeckun crnocob 3agaHus NpuopuTeTOB.

42



MNpennonaraetcs, 4YTO BCE YCTPOWCTBA YCTAHOBMEHbI B >KECTKOU
nocnenoBaTeNbHOCTMW.
B Tabn. 7.1 npeacraeneHbl BapuaHTbl 3a4aHUs NPUOPUTETOB.

Tabnuua 7.1

Ne | Bap | Il Bap | Il Bap
Crapwwun npuoputet IRQO|0 1 7
IRQ 1|1 2 0
IRQ2 |2 3 1

Mnagwwmn npnoputet IRQ 7 7 0 6

3apaetcsa kog mackm (0 — Bxog He obcnyxuBaeTcd, 1 — BxoA
obcnyxuBaeTcs).

Ha POSIP npuvHuMatoTca Te 3anpochkl, KOTOpble MpOonycKarTCs
Mackou (M3 ymcra NnocTynuBLLMX 3arnpocoB).

B pexume obcnyxmBaHuss cxema ynpasreHna dopMmupyeTr B
cuctemy curHan INT, ecnu B POS3IP noctynun xot4 6b1 1 3anpoc. 3atem
oxupaet npuxoga INTA. llocne ero noctynneHna cxema ynpasneHus
nepepaet RST Ha CLUO. Ha ocHoBe 3TOro popmmpyeTcs HauvarbHbIn
agpec nporpaMmmbl  06paboTKM npepbiBaHUS W ganee nporpamma
BbIMNOSTHAETCS.

8. ®YHKUMOHUPOBAHUE M1 - CUCTEMbI B PEXXUME
nan (NPAMOIro JOCTYNA K NMAMATH)

Pexum T4 oTnnyaetca Tem, 4TO OOMEH [daHHbIMW MeXay
onepaumoHHon namaATbio  (O3Y) u  BHewHum yctpoucteoMm (BY)
ocyLlectengaeTca 6e3 ydacTna npoleccopa, HO C ero paspeLleHus.

8.1. OcHOBHbIe NpUHLUMUNbI opraHusauuu pexuma Mo

1. B KOHUe nocrnegHero MalMHHOIO LMKMNa BbINOSIHEHUS TeKyLlen
KOMaHbl BbINOJSTHAETCH NpoBepka Ha Hannune 3anpocos (HLD -
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3anpoc Ha npsmon goctyn) Ha paboty B pexume MO, Ecnn
3anpocbl ecTb, TO ycTaHaBnMBaeTCcd B 1 BHYTPEHHUN Tpurrep
npamoro goctyna. (TI HLD:=1) 3710 03Ha4aeT, 4YTO crnegytoLmm
MaLUMHHbIA UMKn OyaeT umknom MAr.

2. lNpoueccop aHanuaupyeT rOTOBHOCTb BHELUHEro YCTPOMCTBa K
obmeHy (RDY:=1) u Bbigaet curHan HLDA:=1, T.e. pa3pelleHune
Ha paboTty B pexume MAr.

3. lNocne reHepauuMn 3TOrO CUrHana nepeBOOATCA B TpeTbe
coctosaHne (z=«) CLA,ClUO n curhanel RD,WR,RDIO,WRIO -
LUMHbI, MO KOTOPbIM BbIAAOTCSA CUrHanbl JTeHus/3anvcu. B
AanbHenweM 3axsaT 3TUX LUMH NMpedocTaBnaeTcs KOHTponnepy
rar.

4. B pexume nporpammmpoBaHus (paHee) npoueccop 3agaet
napameTpbl obMeHa [aHHbIMW, a WMEHHO: HayanbHbIN agpec
maccuBa B O3Y, KONMMYECTBO si4eek B MaccuBe, MpUOpUTETHI
BHELUHUX YCTPOWUCTB.

5. Bo Bpems pexuma obMeHa npoueccop MOXeT MnpoaosiKaTb
BbIMOSIHATL paHee HadaTble BblYMCIieHUs, 6e3 McnonbL3oBaHUSA
Oa3Y.

6. Ana peanusaumn pexnma (14 paspabotaH cneunanbHbIN
KOHTposSnep.

8.2. KonTtponnep MNAM K580BT57

OT0T KOHTpornep (puc.8.1) obecneunBaeTr obmeH MaccmBamu
AaHHbIX mexay O3Y u 4 BHelWHUMN KaHanaMmn. Pexxkum obmeHa 3agaeTcs
BO BpeMsa nporpammupoBaHus. [lpym atom B peructp agpeca PA
3aHOCUTCS HavanbHbLIM agpec maccuBa, B pernctp uukna PL, 3aHocuTtcs
KONiM4yecTBO siyeek B MaccuBe. B kaxgom Takte obmeHa nepepaetcs 1
GanT gaHHbIX. TN PeErncTpbl pasMeLLeHbl B 6rioke ynpasneHus. Tam xe
HaxoguTca N pernctp pexmva PP, B KOTOpbIA 3aHOCATCA MPUOPUTETHI
KaHamnoB.

Ha 6ydepbl kaHanos BPK [0:3] nogatoTcs 3anpocbl Ha pexum
MAarn DRQ [0:3], ¢ BbixogoB aTmx 6ycdepoB BblAAKTCA CUrHanbI
paspeweHna DACK [0:3].
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Puc. 8.1. CtpykTypHasa cxema koHTponnepa A1

Ha 6nok ynpaBneHus BY noctynaioT n MM BblgaTCsa criegyowme
CUrHanbl:

e CS - curHan Bbl6opKKM NOCTyNaeT OT CenekTopa;

e CLUA [3:0] — cuctemHas WwnHa agpeca

e — B peXume NporpamMmmMmpoBaHns NPOLIECCOP C MNOMOLLbIO 3TUX
paspagoB agpecyeT WM BHELIHWE KaHamnbl WU perucTpebl
6roka ynpasneHus;

e — B pexume TOMNM «koHTponnep BblgaetT Ha CLIA
cooTBeTcTBYlOWMe agpeca O3Y, koTopble onpeaensaT agpec
oYyepeHoOn ACenkn maccuea;

e WRIO (RDIO):

e — B pPeXuMe nporpaMmmMmpoBaHus NpoLEeccop BblgaeT KoMaHay
obpalLeHns K BHELLHEMY YCTPOMUCTBY 4SS 3anucu (YTeHus);

o «— B pexume MNAMN 3K curHanbl PopMUPYIOTCA KOHTPOSINIEPOM
1 BblJAIOTCHA HA BHELUHWE YCTPOUCTBA;

e SR — curHan HavyanbHOW YCTaHOBKW. YCTaHaBMBaET CXeMy B

NcxogHoe COCTOAHME, T.e. BCE CUCTEMHbIE LWHbI, KOTOPbIE
45




NOOKMIOYEHbI K KOHTPOSepy, MnepeBoasaTca B pexum 3-ro
COCTOSAHUSA (pexnm npuemMa u nepegaym nHopmaummn).

HA  ©Onok ynpaBneHuMss U pPeXMMoOB  MNOCTYynakwT  WUIN UM

BblJalOTCA Crefyrolne curHanbl:

e CLUA [7:4] — B pexume TAIN nHpopmaums noctynaet Ha aTn
pas3psanbl OT KOHTPONEPOB;

e RDY — curHanbl rotoBHOCTM KOHTponnepa [A4I1 k paborte;

e HLD - 3anpoc Ha pexum 1067,

e HLDA — pa3speleHune npoueccopa Ha pexum MOIT;

e WR,RD — B pexume nporpammmpoBaHns npoueccop BbligaeT
komaHgy obpaleHus k O3Y gna 3anucu (YTeHus);

e STBA - ctpobupoBaHue wWKWHbI agpeca npu obpaweHun K
O3Y, T1.k. koHTponniep MNAOMN pomkeH BbigaBaTb Ha O3Y 16-
pa3psgHbin agpec O3Y (T.k. CLUA [15:0]).

KoHTponnep MoxXeT paboTaTb B CNeayrLLUNX PEXUMAX:
1. icxogHoe coctosiHme (nepeBoantca curHanom SR)
2. [NporpammmpoBaHme

3. OxnpaHue

4. O6cnyxnsaHue (pexum MArt)

[MporpammunpoBaHue

B aTom pexnme npoueccop:

1. BolBupaeT gaHHyto MC (MUKpocxemy)

2. 3aHoCcuUT  (3anucbiBaeT) B peructpax PA, PC, PIP

cooTBeTCTBYHOWMNE OaHHbIE.

OxnpaHue
B pexnme oxmoaHua HaxoauTca KOHTponnep. Bpems oxwuoaHus

(Towun)— WHTEpPBaAN BpeMeHW MeXxay Bblgaden KOHTPOSepoM curHana
HLD u momeHTOM, KOrga oT npoueccopa noctynut curHan HLDA. B
pexume AN Bpems oxnpgaHna (T.«) onpegensieTca HeobxoaUMOCTbIO
aHanusa curHana RD1:=1 (curHan roToBHOCTU K OOMEHY) M peELLEHNEM
BOMpoca, KakoMy MMEHHO KaHany npefocTaBuUTb NpaBo obMeHa.
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ObcnyxmBaHue

B pexume obcnyxmBaHus KoOHTponnep dopmupyet B ©Onoke
ynpasrieHnsa ovyepenHon pusnyecknin agpec O3Y. [1na aton uenu nocne
OKOHYaHUA KaXKOoro uukna obmeHa u3 cogep)XMMOro peruncrpa umkna
(PLl) Bbiuntaetca 1. CootBeTCTBYIOWME agpeca BblgatoTcs Ha CLUA.

Pexnm «Ytenune MAMN» — cumntbiBaHKe 13 O3Y u 3anuck Bo BY.

KoHTponnep doopmupyet curHanel RD, WRIO.

Pexunm «3anuck MNAMN»— cunteiBaHue U3 BY u 3annce B O3Y.

KoHTponnep dopmupyeT curHansl WR, RDIO.

9. MUKPOMNPOLLECCOPHbIVA KOMMMNEKT KM1810

OTHOCUTCA K mogensam, BbinyweHHbiM B CCCP. Asnsetcs
aHanorom Intel 8086.

AnnapaTHO 1 nporpammHoO coBmecTum ¢ KP580.

B KoMnnekT BXoaNaT:

KM1810BM86 - npoueccop,

KM1810BM84 - reHepaTop CUMHXPOUMIYIILCOB,
KM1810BT88 - cuCTEMHLIN KOHTpOSNeEp,
KM1810BHS59 - koHTponnep npepbiBaHUM,
KM1810BE89 - apbuTtp CUCTEMHBIX LLUVH.

9.1. Mpoueccop KM1810BM86

OTHocuTCca K ogHokpuctanbHbiM OBM, T.e. B HEM opraHusoBaHa
cTaHgapTHasi cuctemMa KomaHg,.

TakToBasi yactota — 5*10° 'y = 5 Mry

PaspsigHoOCTb:

LLnHa aaHHbIX— 16 paspsgos

LnHa agpeca — 20 paspsgos (onepatnBHas namsaTtb 4o 1 M6)
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Puc. 9.1. CTpykTypHass cxema npoueccopa

OcHoBHast CTpykTypHass ocobeHHoOCTb npoueccopa (puc.9.1)—
BblgeneHne pAByx dacrten: YO — ycTponctBo 006paboTku, KOTOpoe
npegHasHayeHo ans komaHa n YCK — yCTpOMCTBO CBSI3UM C KaHamnow,
KoTopoe obecrneumBaeT BbIOOPKY KOMaHA M JaHHbIX  OTO cAeriaHo C
Lenbio YBENUYEHUST NPOM3BOANTENBHOCTU MUKpOMnpoLleccopa, T.K. MOryT
ObITb COBMELLEHbI BO BPEMEHU MPOLLECCHI BbIBOPKM KOMaHA 13 Namsatyn u
NpoLEeCcChl BbIMOIHEHUSI KOMAHAbI.

YcTtponctBo o6paboTku BKAOYAET B cebsa crneayome yanbl:

POH — pernctpbl o6uiero HazHa4yeHus

AIlY — apndgpmeTtnyeckme normyeckme yCcTponucTea
PlNP — perucTp npmnsHakos
BMY — 6510k MUKpONPOrpaMMHOro yrnpasieHUs

PerucTtp npusHakoB (16-pa3psigHbiv, Mnaglume paspsgbl coBnagatoT

c K580).
15 11 10

9

8

7

= PIP 580
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POH: Cogepxunt BoceMmb 16-paspsigHbIX permMcTpoB:

AH AL
BH BL
POH
CH CL
DH DL
SP YkasaTenb cTeka
BP basa cteka
Sl MHOekec nctoyHmka
DI "
HOEKC NpUeMHUKa

AJlY — 16-paspsagHoe, BbINOMHAKTCA apumeTndeckue onepaumm
Hag yucrnammn ¢ omkcnpoBaHHon 3ansaton. ObpabaTbiBalOTCA OBOUYHbIE
N OBOWYHO-OeCcATUYHbIe Ynucna. Anroputm O1.

T: pexxum otnagkn (T:=1 — nowarosbin, T:=0 — aBTOMaATUYECKNN)

IN: ynpasneHue npepbiBaHusMu (1-npepbiBaHnsa paspelleHbl, 0 —
3arpeLleHbl)

O: nepenonHeHne 16-pa3psagHon CeTKU

BMY — 610k MUKponporpamMmMHOro ynpasrieHus.

MmeeTcsa odepenb KoMaHL, peanun3oBaHHbIX B Buae perucrpa
casura Ha 32 6awnta. CpegHun pasmep komaHabl 4-6 6antos. NoaTomy
nomMeLlaeTcsa pasnuyHoe Yncno komaHg. Oyepedb KOMaHA NONOSHAETCA
BO BpeMsi 06paboTkm AaHHbIX. pu BbINONMHEHUM KOMaHAbl nepexoga
perucTp OOSHKEeH nepesarpy3nTbCs, a odepedb KoMaHg — copacbiBaeTcs.

OnepaTnBHas NamMATb NoAeneHa Ha CerMeHTbl — UMEET CErMEHTHYHO
opraHusauuio.
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0000 7 0
Havano namartu }

CermeHT
nporpamMmmbl

HavanbHbIVi agpec cermeHTa

=

CermeHT
[aHHble OaHHbIX

FA — paccTtosiHMe OoT Hadana o s4enkn B prU3n4eckon namsaTu.
EA — adhdbeKkTUBHBIN agpec — pacCTossHUE OT Hadarna cermeHta go
AaHHbIX B CETMEHTE.

PI" cermeHTOB 1 cHETYUK KOMaHA:

CS — cerMeHTHbIN perncTp koga

15 0 nporpammbil

CS DS — cerMeHTHbIN perucTp AaHHbIX

DS nporpaMmbl

ES ES — cermMeHTHbIN perncTp BHELLHNX
AaHHbIX NporpamMmsl

SS y
SS — CErMeHTHbIN PErMCTp CTeka

IP nporpaMmb|

IP — pernctp cyetymnka komaHg

OcHoBHOM 3apadven YCK gBnsetcsas  BblYUCNeEHME PU3NYECKOrO
agpeca. OH BblUMCNSIETCA Ha OCHOBE CYMMWPOBAHUS CO CABUIOM
CErMEHTHbIX N UHOEKCHbIX pernctpoB (puc. 9.2).
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Pr 15
cermeHTa
15:0
19| sm |19
0 15 LA
Pr |15 4 [19:0]
nHaekca 3
0 0
E:O
0

Puc. 9.2. Jlornyeckas cxema BbluMCreHUs1 oU3NYECKOro agpeca

9.2. KOHCTpPYKTUBHbIe OCOOEHHOCTM OpraHM3auum onepaTMBHOM
namsaTu
OnepaTuBHass namsATb OpraHu3oBaHa B BuAae [ABYX OaHKoB —
cTapLlero n MnagLwero, Kaxabln onepupyeT ¢ ogHo6anTHbIMU AaHHbIMM.

BHE WA o]
<i

» CT bBaHk MJ1 Bank

y A
[15:8] [7:0]

A /
wa[5:0]

A A
Yy

A A

WA [19:1]

Yy

Puc. 9.3. Ctpyktypa gsyxbantoBoro O3Y

Tabnuua 9.1
BHE | LLA [0] | Beibnpaemblin 6aHk | Pasmep gaHHoOro
0 0 oba 2b
0 1 cT.6 16
1 0 Mn.6 16
1 1 HeT Bbibopku
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MpeumyLlecTBo — onepaunm OOHOBPEMEHHO BbIMOMHAKTCA Hag
AByx6anToBbiMM AaHHbIMK (Tabn. 9.1).

9.3. MeToAabl appecaumnn AaHHbIX

Bcero B cucteme komaHg npeagycMoTpeHo 24 meToda agpecauun.

MeToa agpecaumm — cnocob 3agaHusi B KOMaHAEe pasfnyHbIX
NPU3HaKOB, HA OCHOBE KOTOPbIX MOXHO BbIYUCIIATL Pu3nveckne agpeca
OaHHbIX. Kak 1 B K580 gaHHble MoryT ObiTb BBEAEHbI HEMOCPEACTBEHHO,
n3 pernctpa, u3 namatu. EA moxeT 3agaBaTbCsl NO-pa3HOMY.

Ha puc. 9.5 - 9.8 npeacrtaBneHbl pasfnyHble MeTodbl agpecauunu.

0000

HavyanbHbIN

agpec
cerMeHTa

FA—»

[aHHble

FFFF

Puc. 9.4. CermenTHas ctpyktypa B3Y wu BbluucneHve FA

KomaHga

PI" cmelleHns

ALpecHbIN
perncTtp

CwmelleHne

Pl cermeHTa

EA

HauvanbHbin
agpec cermMeHTa

FA

JaHHble

Puc. 9.5. PernctpoBbi KOCBEHHbBIN METO agpecaunn
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0000

HavanbHbIn KomaHaa
T agpec cermeHTal Ne Gaslgsoro CwelieHme
E NHaoekcHbIM pernctp
< y basoBblii
L 4 anDec 1 Ba3. agpec
i | CmelueHue AP -
[aHHble FA
Pl cermeHTa n
~ aHHbIE
BasoBbin HauarnbHbI agpec
aﬂ,pec 2 cermeHTa
FFFF
Puc. 9.6. ba3oBbI OTHOCUTESNBHBIM METO agpecaumn
Komanga
Ne 6asoBoro | N2 nHgekcHoro
PIr pernctpa
BasoBbin PIT |HOekcHbin P
>
EA
FA
PI" cermeHTa
[laHHble
Puc. 9.7. basoBas nHgekcHas agpecaums:
0000
. KomaHpa
23;2?"”“” Ne 6a3oBoro |Ne nHAEKCHOro CwmelLeHite
cermeHTa Pr perucTpa
E BasoBbin
E L VnpekcHein P |@APEC Basosbiit Pl |HaekcHbin PI
i
CwmeleHne
[aHHble
) 4
FFFF CI‘ EA

Puc. 9.8 OTHocuTenbHasa 6a3oBas MHOEKCHasa agpecauns
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B tabn. 9.2 npuBoantca

0600LLeHHbIN doopMaT KOMaHAbI.

Tabnuuya 9.2
16 2b 3b 4b 5b 66
72 |1 7:6 | 543 | 210
Mnb ctb Mnb ctb
Kon | O MO[ | Reg | R/M | cmewy. | cmewl. | cmeLll. | CMeELL.
AaHHOe | JaHHOoe | JaHHOoe | AaHHOoe
D:=1 Reg — npnemMHuK W:=0 onep=1b6
D:=0 Reg — UCTOYHUK W:=1 onep=2b

Reg — Homep POH MO[ — npusHak mogudumkaumm
KomaHga gByxagpecHas (3anvcaHbl agpeca AByx onepaHaos).
MepBbin onepaHg —POH (REG), BTOpon 3agaeTca C MNOMOLLbIO
kogos moandpukaumm (R/M — pernctp unm sdenka namsaTm).
B 3-M 1 4-m 6anTe MOryT 3agaBaTtbCs UMK JaHHbIE UM CMELLIEHME.

9.4. Tlpumep KoaupoBaHUA KOMaHAbI
Z1:=21+22
Z1— AX
ZZ—>M16

Anpecaums — oTHocuTernbHas 6asoBast nHAeKcauus

CermeHTHbI PIT :=631B
baszoBbin PIM:= 715A
NHpekcHbin Pl := 07E3
Cwmewenmne :=00F5

Kopg onepauunn 000000

3anucaTtb H-kog komnoHeHTOB FA 1 EA.
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Tabnmua 9.3

Kon

MO

Reg

R/M

Mnb cmeLy

C71b cmeLy,

000000

10

000

001

F5

00

16-pa3pagHeiv kog: 0381F500 Hkop,

B T1a6bn. 9.3 npuBegeH 16-paspsgHbin kog: 0381F500 H komaHabl

anda 3agaHHOro npumMmepa.

9.5.

YnpaBneHue n cuHxpoHusauma B MI1- cucrteme

—_

CLR—»

oT
rcu

R—»

MN/MX—»

Y-Bo ynp u

CUHXP.

—_
N

LT

|

CLR - cuMHxpoumnysbChbl

R — curHan HayanbHOM yCTaHOBKU

MN/MX:=1, To cuctema ogHonpoLeccopHas

MN/MX:=0, To cuctema MHoronpoueccopHas

B MIC kaxabih pa3 OOMKHO ObiTb PELUeHO, Kakom MpoLeccop
BblOaeT AaHHble.

LA [16:16] (SA [6:3])

|

ALE

INT
INTA

RD

WR

DEN (SAO0)
DT/R (SA1)
M/IO

HLD

HLDA
BHE

95

DT/R — HanpasneHue
nepepaydn Yyepes b/l

M/IO — obpauieHue K
Ol wnn BY

BHE — BbIOOP
cTtapwero 6aHka

DEN - paspeweHue
3axBara LW/

ALE - ctpob6 apgpeca
BHELIHero ycrpomcrtea U
nogaeTcs Ha cenektop BY



9.6. OpraHusauus ynpaBrieHUsi B OQHONPOLLeCCOPHOM

cucteme
RDWRM/IO |y
Kp A[19:16]
1810 > C ————— (PEEOVP CLUA[19:0]
o 84 A
J sr > 82 x2 e
A/D[15:0]
KM1810 T
CLLA[15:0]
BM 86
_ KP580BA >
MN/MX 86 x2
YVYN VVY VYVVY
osy rnay KoHTponn
epbl BY

Puc. 9.9. MIIC B 0gHONPOLECCOPHOM peEXxnme

Ha pwuc. 9.9. npeacraeneHa CTPYKTYpa MIMC B
ogHonpoueccopHoMm pexunme. OHa COCTOUT M3 reHepaTopa UMMyrbCOoB
KP1810IN®84.

KP580MP82 - ©OydepHbln perncTtp, obecrneumBarowmm ukcaumio
appeca Ha CLUA.

KP580BA86 — aByHanpaBreHHble WwnHHble dhopmuposateny CLUL.

OTOT PEXMM OPMEHTMPOBAH Ha MOCTPOEHME OOHOMNPOLECCOPHbIX
CUCTEM, K KOTOPbIM MOAKMNKOYEHO HeMHOro ycrtpoucts. [lpoueccop
HenocpeacTBEHHO BblpabaTbiBaeT BCE CUrHambl yrnpaBneHus uuknamum
KaHana B COOTBETCTBYHLLEN BPEMEHHOW NOCNeaoBaTeNbHOCTN.

B TeuyeHMe TaKTOB OXWOaHUs [OaHHbIE Ha KaHane ocTakTcd
HEN3MEHHbIMM.

HavanbHas yCTaHOBKa n 3anyck MUKponpoLeccopa
OCYLLECTBNAITCA cUrHanoMm SR — AnuTenbHOCTLIO > 4 TakTa. [pu aToMm
yCTaHaBnuBaeTcA B HauvanbHoe coctodHue Pl T1P., pernctp apgpeca
komaHg |IP, PI. Boeixogbl A/D, a Takke pag LWWH  ynpasBlieHUs,
nepeBoasaATCs B BBICOKOOMHOE COCTOSIHME.
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9.6.1. OpraHnsauusi ynpaBneH1Us B MHOronpoLeccopHoOu cucteme

KP1810B589 oay | | may | | By
> y A AA A AA A
KM 1816BM... wy p-CLIY
p KP1810BI88
LLUA[19:16 N
MN/ >
MX WA/A15:0] KP58g3M P82/ 5. CLLIA[19:
P 0]
A A
CLR R
KP580BA86
KM1810Iro24 L A4 \4 A4 > [c'];léuoﬂ]

Puc . 9.10. CTtpykTypa MHoronpoLeccopHon cuctembl Ha 6ase 1810 B pexnme
MaKCMMarlbHOro BKMOYEHUS

Ha puc. 9.10 nsobpaxeHa tunosasi ctpykrypa MIC, coctodwasn n3
cnegyroLmnx MUKPOCXeM (MHTepPdENCHBIX nrar):

KP1810BBE89 — apbuTtp CUCTEMHBIX LUMH, KOTOPbLIA B T.4. COOEPXMUT
3Ha4YeHus1 NPUoOpmUTETOB MUKPONpoLeccopoB, Bxoaawmux B coctas MIIC.
B 3aBucumoctn OT 3anpocoB W NpPUOPUTETOB MNpPenoCTaBnAlTCA
CUCTEMHbIE LLUNHBI TOMY 1N nHomy MrT.

KP1810BI'88 — cuCTEMHBLIVN KOHTPOSNEpP, KOTOPbIM B 3aBUCUMOCTUN OT
TMNa MalUMHHOIO UuMKna dopMupyeT psg ynpasnalwmMx CuUrHanos,
nocTynarLine Ha CUCTEMHYIO LUMHY YNpaBieHns.

KP580M1P82/83 — OGydepHble perucTpbl, KOTOpble XpaHAT Koabl
cuctemHonm wuHbl  agpeca (CLUA) wn  ycunuBaloT  Harpy3ouyHYyHo
CMOCOBHOCTb LUMHbI.

KP580BA86 — OydepHasa [ByHanpasrieHHasi CXema, KoTopas
dopmupyeT cucteMHyto WMHY AaHHbixX (CLUO) n ycunueaeTt Harpy3oyHyto
CMOCOBHOCTb LUMHBI.

YnpaBneHne B MHOrOMPOLLECCOPHOM CUCTEME SABMSAETCA OBYX-
ypoBHeBbIM. B Tabn. 9.4 npencrasneHbl TUMbl MaLUMHHBIX LIMKOB.
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Tabnuua 9.4

SA[2:0] | Tn MaWIMHHOIO UMKna

000 noaTBepXaeHne npepbiBaHns
001 cunTbiBaHne n3s BY

010 3anucaTtb Bo BY

100 CYUTbIBaHME KOMaH[

101 yteHme ns O3Y
110 3anuck B O3Y

10. MM INTEL 386 U INTEL 486

OTn MI nepsble 32-paspsgHble MI1. MeoT NoOXoXyr CTPYKTYpY, HO
i486 BbinonHeH Ha CBUC ©Gonbwen cTeneHu uHTerpaumm m unMmeet
BosbLUY0 NPON3BOAUTESTBHOCTD.

OCHOBHbIEe XapaKTepPUCTUKM:

1. 32-pa3psagHas WwuHa agpeca N gaHHbIX

2. TaktoBad yactoTa 386: 12-40 MHz; 486: 25-120 MHz

3. BBeleHa BupTyalfibHas MamaTb C CErMEHTHOM W CTPaHUYHOM
opraHusaumen

4. BBeeH KOHBeNEepHbI pexnm 0b6paboTkn kKomaHa

5. BBegeHa kaLw-namsaThb (Tosbko 486)

6. coxpaHunacb COBMECTUMOCTb C MNpOrpaMMHbIM obecneyeHnem
ans 6onee paHHnx mogenen MI1 (8086, 8088, 80186, 80286).

Ha puc. 10.1 npeacraeneHa CTpyKTypHas cxema MukponpoLieccopa.

Kak n MIN 1810, B CTpyKType BblAeneHbl OBe 4acTu: YCTPOMCTBO
obpaboTkn (YO) n yctponctao ceasn ¢ kaHanom (YCK).

B uensx nosbiweHus nponssogutenbHocT MIT MoXeT BbINOSHATL
0b6paboTKy npegblayLlen KOMaHAbl, a Takke BblOMpaTb HOBble OMNOKK
KOMaHg 1 AaHHble O4HOBPEMEHHO.
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YO | YCK
YwmH. [ [len. PI" cerm. PI" katan.
POH YnpasneHue
TpaHcn. KaLW-NamMaTbio
ATY TpaHcn. cerm. CTpaHuL
BHyTpeHHss maructpans [31:0]
Bn. ynp. Bnok 3 Brnok cBsA3u ¢ cMcTeMHoV
DC KOmM npepbiBaHN MarumcTparnbio
KoHBeep . N 1T
KoMaHg N " Ouepene
KoMaHg
Cucrt. mar. [31:0]
Puc. 10.1. CtpyktypHas cxema MI1 486
YMH/gen — normyeckmm  cnocobom  peanuayetcsi  yHKUUA
YMHOXEHUA N OeNeHn4.
KoHBenepHoe BbINOSIHEHME KOMaHA — 3a CYeT BbINOMHEHUA

[OMONHUTENbHBLIX annapaTHbIX cpeacTB. Moea nocTpoeHuss KoHBeliepa
KOMaHA COCTOUT B TOM, YTO B MPOLECCE BbINOMHEHUS Ka)aon KomaHabl
BbIAENSOTCA HEKOTOPbIE eauHble (06LLMe) npoueaypbl, AN BbINOMHEHNUS
KOTOPbIX, CO3[alTCs CcrneumanbHble annapaTHble CpeacTBa B TakoM

KonuyecTse, YTOObI obecneunTtb
OOHOBPEMEHHOE  BbLINOSIHEHME  5-6
1 |1 |2 [3 |4 |5 |6
KOMaHA.
2 1 |2 |3 |4 |5
91 - [C KOn 3 1o s |4
92 — BbluucrieHne FA onepaHaa
93 — BbIbopKka onepaHaa 4 T 12 |3
94 — BbINONHEHNE 5 1o
apndMeTUYECKNX ornepaummn
35 — BbluncneHne FA — pesynbtata 8 L

96 — 3anuncb pesynbTaTa AencTBus
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1 komaHaa BbINoONHAET 6 atan = Ty

1 koMaHAa BbINONHAET = T4 X 6

OObIYHbIN cnocod — 6 T, x5 =30 T,

KoHBenepHbIr cnocob: Teynkon = 10 X T,

MmeeTcsa odepenb KomMaHa — PErmcTp casura, B KOTOPOM TO BpeMS
Korga YCTpoucTBO 06paboTKM BbIMNOSMHAET BbIMUCIIEHUSA, YCTPOWCTBO
CBA3U C KaHarom BblbMpaeT odepeaHon 610K KoMaHa U3 NporpamMmmbi.

OCHOBHbIE (PYHKLIMM YCTPOWCTBA CBA3M C KaHalioMm

1. O6cnyxnBaHne odepeam KoMaHz,.

2. BoluncneHne usnyecknx agpecoB AaHHbIX M KOMaH4 npu
CErMeHTHOW opraHu3auuu n CTpaHUYHOM opraHM3auum NamsaTun.

3. OpraHmsauua cBA3WM Mexgy BHYTPEHHUMUM U BHELUHUMMU
MarmcTpanaMu (LUnMHamm).

4. YnpasrneHue KaLw-namaTbio.

10.1. BupTtyanbHasa namstb

[Mog BupTyanbHOW MaMATbIO MOHWUMAaETCA Takasd aBToMaTudeckas
opraHuvsauma BHYTPEHHEW W BHELWHeW namaTu, [Mpu KOTOPOW
nonb3oBatesis MOXEeT CcyuTaTb, YTO B €ro pacrnopsiKeHun umMeeTcs
BHYTPEHHAA NamATb pa3MepoM (00beMoM), KOTOpbiM paBeH obbemy
BHELUHeW NamsaTu.

BupTyanbHaa namaTtb MeeT 2 opraHmM3auuu:

® CErMEeHTHYI0

e CTPaHWU4HYIO.

10.1.1. CermeHTHasi opraHu3aums namsaTun

Mpwn cermeHTHOM opraHmsaumm (puc. 10.2) namaT B HEW MOryT ObITb
BblaeneHbl 06siacT namaTu MpPOM3BOSIBHOIO pasmepa, B KOTOPOM
pasMeLLalrTcs nporpaMmmbl U OaHHble Heobxoaumble ONSA BbINONHEHUS
KOHKpeTHOM 3aga4vn. B komaHge npu 3TOM TOSbKO CMELLEHUA KOMaHAabI,
T.€. KOZbl, MO3BONAOLINE BbIYUCITIUTE (PU3NYECKNA agpec OaHHbIX.

OTnuyaeTcsa npocTtoTon U yaobcTBOM Ans nonb3oBaTens.
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KomaHpa

Ne cermeHTHOro
CmelleHne
per.
31 0
pr |19
cermenTa Hauvano agpeca
CermMeHTa FA
[aHHble

Puc. 10.2. CermeHTHas cTpyktypa B3Y

10.1.2. CTpaHu4YyHasa opraHM3auusa namsaTm
VIMeeTcs OAMH CTaHAapTHbLIN pasmep — cTpaHuua oobemom 2'° Gait

namsatm n obMeH OaHHbIMKM MeXOy BHYTPEHHEN W BHELIHEN MNaMSATbIO
NPOMCXOauT TONbKO cTpaHuuammn (puc. 10.3).

Bce gaHHble hopmupytoTea B cTpaHuubl no 1024 auenkn. Tabnuubl
coepxaTt Ha4vanbHble agpeca cTpaHul,

MpenmyuwiecTsa: OCTAaTOYHO NPOCTada annapaTHasa peanunsauums.
HepocTatku: gaHHble He Bcerga KpatHbl 1024.

KomaHaa
Karanor Ctpanuua | CmeweHne
DIR PAGE OFFSET
Karanor 10 10 0
31 0 31 0
PIro
+ +
Pr2 U
PT'3 Kartanor Tabnuua
Tabnuy, cTpaHuy
31 0
CtpaHuua

Puc.10.3. CtpykTypa BbluucneHns FA npu cTpaHW4HOW OpraHu3auuu
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10.2. Kaw-namMAaThb

i486 ‘ CuctemHas maructpans [31:0] ‘ o3y

A A A

cuy § | 3 ]

Bydep Accou.
cogy cosy NownckK

t BHyTp. ynp. J

KoLl

Puc 10.4. Kaw-namsaTtb npoueccopa i486

Kow-namate  (pwuc. 10.4) npepacraengetr  cobou 6ok
ceepxonepatuBHon namatTM (32K6 u  6Gonee), Kyoa BO Bpems
BbIMNOJSTHEHWNSA BbIYMCITIEHNIN 3aHOCUTCH oYepeHon BroK KoMaHg, KOTopbIn
OOSDKEH BbINOMHATECA. B 6ycdep 3anmcbiBalOTCA TOMbKO [AaHHbIE,
N3MEHSIOLLMECS B NPOLLECCE BbIYNUCIIEHUNA.

Ctpyktypa namsatn CO3Y — 2D, accoumnaTmBHbIN NOUCK.

11. CEMEWUCTBO PENTIUM

Mpoueccop 5-ro NokoneHus.

x86 — nporpamMMHO W anmnapaTtHO COBMeCTUMbI co Bcemu M1
CTPyKTypbl X86. TakroBas yactota oT 60MHz — 300MHz

Ha puc. 11.1  npeacraeneHa  ctpyktypa MIT Pentium. OH
obpabaTbiBaeT 32-pa3psagHble OaHHble U MMeeT 32-paspsagHble LUMHbI
agpeca. [Ons noBblleHUs BbICTPOAENCTBUA UCMNONb3YyeTCA COBOEHHas
CLlA — 64 paspsaga. No Hen komaHgbl noctynatT ¢ O3Y.

OCOBEHHOCTBIO CTPYKTYpbl ABNSIETCA pas3gefieHne Kal-namaTtn Ha
KOLL KOMaHA 1 KA JaHHbIX. BBegeHa cxema npeackasaHus nepexonos u
bydep npeaBblbopkn. Cxema npenckasaHus NepexodoB aHanuMsunpyer,
eCTb 11 B brnivkanwmx KomaHgax MHCTpPYKUumK nepexoga. [na nepexonos
BbIGUpaloTcs criegyowme Lenoykn onepauum n coxpaHsatotes B bydepe
npeaBbIOOPKM.
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CXeMblﬂpeﬂCKa3aHMﬂ
nepexonos

Kaw komaHg

%256
o 64 2 j KownBeiiep AIY ¢
[0}
> g > Bydbep npenBeiGopkm nnaB. 3ansToit
[0
32 T
CLIA<a~p ES l P
s . SM <«
3 YcTpowcteo
cwy z ynpasnenuns YmH/Oen
3
. 2
POH V - KoHBenep

AlY ¢

dukecmp.
3anaTon

YnpasneHve
CTPaHNIHOM Kaww gaHHbIX U - koHBeWep
namsaTbo

A
 J

Puc. 11.1. YnpoLlieHHasa CTpykTypa Mukponpoueccopa Pentium

[ns noBblweHMss ObICTpoAenCTBUA nMeeTca aBa koHBenepa AJlY.
KoHBenepbl 5-ctyneHyatble. Takke mmeeTca 8-CTyneH4YaTbll KOHBenep
ANa  BbINOMIHEHWS OMepauunM C MNnaBalwWen TOYKOMW, a Takke
crieunarnbHble annapaTHble CXeMbl YMHOXEeHUS/AeneHus.

12. APXUTEKTYPHbIE OCOBEHHOCTU COBPEMEHHDbIX
M

PaccmoTpum  pakTtopbl, 3a CYeT KOTOPbIX MOXHO TMOBbICUTb
NPOM3BOANTENBHOCTD.
1. YBenuyeHne TakTOBOW 4acTOTbl — TexHonormyeckaa npobnema,
CBsA3aHa C TOSLWMHON NPOBOAHMKOB.
2. PacnapannenusaHune Bbl4UCINTENbHbIX MPOLECCOB:
e KOHBeKepbl 4NA apupmMeTU4ecKmx onepauum;
e KOHBeWepbl 415 BbINOSIHEHNA KOMaHA,
e cCneunanbHble annapaTHble cpeacTBa.
3. CokpalleHne BpeMeHn obpalleHna K onepaTtnBHOW NamsTy.
4. BBegeHne Kol a, B COBPEMEHHbLIX CTPYKTypax UCNOMb3YIT 2- U
3-YPOBHEBYIO K3LU-NaMATb.
5. CosgaHue cneumanmnanpoBaHHbix M.

63



12.1. OCHOBHblIe apXUTEKTYypbl CUCTEMbl KOMaHA

Cuctembl KOMaHZ pasfensioTca Ha OBa Buaa: cKandpHble W
BEKTOpPHbIE.

CkanapHada cuMctemMa KoMaHg oTnndaeTcsl TeEM, YTO U3 onepaTuBHOM
namaTu BbibupaeTca 1 cnoBo-npegcraBneHne kKomaHabl. Ecnn B
npoueccope NpUMeHeHbl CpeacTBa BbINOMHEHNA 3TOro npouecca (KaLw-
namsiThb, BHYTPEHHME KOHBENepHI, annapaTHble cpeacTtea
pacnapannenuaaHus), TO 3TOT npoueccop Ha3blBaeTCs
cynepcKansipHbIN.

BekTopHasa cucrema komaHg oTriMdaeTcsl TeM, YTO U3 ornepaTUBHOMN
namsaTn BblbMpaeTca ogHa komaHaa (BekTop), koTopas obecneyvsaet
OAHOBPEMEHHOE BbINOSIHEHNE OOHUX W Tex Xe onepaumn Hag
MHOXECTBOM UCXOAHbIX [OaHHbIX. TakMe KOoMaHAbl BbINOMHAKTCSA
OAHOBPEMEHHO Ha pasfnuyHbIX annapaTHbIX cpeacTBax (HECKONbKO
npoveccopos, Heckorbko AITY).

12.2. OCHOBHbIe CTPYKTYpPbl COBPEMEHHbIX NPoLeccopoB

B 3aBMCMMOCTK OT MCNOMb3yeEMOW CTPYKTYpPbl KOMaHA, NpoLeccopsbl
OenaTca Ha ABa OCHOBHbIX TUNa.

CISC — npoueccop C¢ OBbIMHOM CUCTEMOW KOMaHA, B KOTOPOM
HEeKOTOPYK oOrepauuilo MOXHO peanu3oBaTb, WCMNOSMb3yA pasfnyHble
nporpamMMHble U annapaTHble MeTOAbl NOBbILLEHNSA BLICTPOAENCTBUA.

RISC - npoueccop € yMeHbleEHHbIM HabopomM KOMaHz,
OoTNUYarLWMNCa TeM, 4YTO BCE KOMaHObl MMEKT camyk MpoCTyH
CTPYKTYpPY, TUNa Pernctp — peructp unu pernctp — namatb. B noeane
BbIMOSIHEHNE KOMaHAbl TpebyeT opgHoro obpaweHna K namsatm u
NPOUCXOANT 3a OAUH TaKkT.

Mpn wncnonb3oBaHMM OOHOM M TOM XK€ CUCTEMbl UNGPOBLIX
anemeHToB RISC apxutektypa nossonseT yBenuyuuTb ObiCTpoaencTBue
B 1,5 pasa no cpaBHEHWIO C CynepcKkanspHbIMW, HO YCNOXHAETCH
nporpamma.
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Pentium MMX — cneuuanmaMpoBaHHbIA MPoLeccop AN pelleHus
MYINbTUMELNNHBIX MPOrpamMm.

[obaesneHo 6onee 30 cneuunanbHbIX MYNbTUMEOUMHBIX KOMaHA:
3aflayM CUMHTe3a uBeTa, 3ByKa, obpaboTka Buaeo u rpacukm.

CurHanbHble MM - cnyxat ansa umdpposon 06paboTkM CUrHanoB.
OcobeHHoCTY:
e MOTOYHbIN XapakTep 06paboTkm BONbLLLIOrO Macc1MBa AaHHbIX,
® OTHOCUTENbLHO HE CNOXHbIA anroputMm o0b6paboTku AaHHbIX,
e TpeboBaHMe BbICOKOW CKOPOCTN 06paboTkn cUrHanos.
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