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BBelleHHe 

non npoueeeopoM 3BM Mb! nonpasyMeBaeM Bee ysnbI 
(nH6o Mano ii, nH6o 6orihrnofi) 3BM sa il:eKnro~eHHeM naMSI
TH H ysnoB BB0ll8-BbIB0lla. EenH ynaeTeSI eoepenoToqHTb 
Bee qiyHKUHH npoueeeopa Ha onHofi MHKpoexeMe, Tr> MbI ro
B0pHM o MHKponpoueeeopax. 

nepBbie MHKponpoueeeopbl ll0HBHnHeh B 1972 rony. OHH 
6hmH paspa6oTaHbl <fiHpMott 11HTEn. 

MHKponpoueecop THna 11HTEn 4004, :KOTophifi 
6blll BbmynieH B Haqane 1972 rona, onepnpyeT HeeK0JlbK0 
MenneHH0 H TonbKO 4-paspHllHbIMH enoraMH. BTopofi 
npou~eeop THna 8008, ; onepHpyH 8-paspHllHhIMH 6afi:TaMH, 
6htn y>Ke ycoBeprneaeTaoBaH,j Ho noTpe6oBan nonKn10qeHHS1 
MHorHx (20'*40) liononHHTenhHhIX MHKpoexeM. Benen sa 
HHMH noSIBHnocb eme 5-6 TnnoB MnKponpoueeeopa apyrHx 
<finpM, . Bee C p83Hb!MH apXHTeKTypHblMH npnimiJ:naMHo J1x. 

; eBofieTBa nep·eq ueneai,1 B Ta6n. 1. Bee 0HH Y*e rnHpoKo 
npiiMeHHroTeH B pasHhIX yeTpoficTBax. 

· OnmiKo ironbKO ABa H0BbIX Tnna MHKponpoueeeopa, eo
snaHHhIX qiHpMaMH HHTEn H MOTOPOnA, noeTnrnH HeTHH-
H0r'0 H- nopa3HTellbH0ro yenexa / l/, OnHH H3 HHX, . 
. 11HTEn 8080, · .. Ohm Y*e BhinymeH . neTOM, a BT0pofi -
M6800, o6ernaHo 'BhmycTHTh B- Koaue aToro rona. O6a oHn 
Hsro-roBneHbI no· _Texaonornn Mon e ·n -KaaanaMH H nonH
eHnnKoHHhiMH 38TB0p8MH. · .YeTpofieTBO 060HX H8X0llHTCSI B 
·cooTBeTcT'eHn C apxnTeKTypHbIMH npHHUHilaMH COBpeMeHHbIX 
M8llb!X .H :cpenimx M81llHH, HM8l01UHX 6arrTOBYJO opraHH saunro. 

'B nanhH8Mlll8M Mb! 6yn.eM ll8T8llbH0 o6ey)l(ll8Tb CB0UCTBa 
H n.ei1CTBHe OAH6ro Jl3 8THX' MHKponpoueccopoB·. 
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MnKponpoueccop THna JifHTEn 8080 /Z/ 

JifHTerpanbHaH cxeMa JifHTEn 8080 npe.r:tcTaBnHeT co6oii 

ueHTpanbHbiii npoueccop 3UBM, onepnpyiomnii 8-paapH.r:tHbIMH 

6aiiTaMH. 
MHKponpoueccop a.r:tpecyeT BHemHroio naMHTb 16-paapM

HbIMH .[lBOH'IHbIMH 'IHCnaMH, 'ITO .r:taeT B03MO:lKHOCTb a.r:tpeco
B8TbCH K 64K 6aiiT8M naMHTH. llnKn o6pameHHH K OCHOB
HOH naMHTH COCTaBnHeT 1,5 MKC, BpeMH BbinOnHeHHH KOM8H.[l 

M9HH9TCH OT 2 J:lO 9 ~KC, nocne.r:tHHH cnyqa:il: - .r:tnH caMofi 

cnO:lKHOH KOM8H.[lbl C 5-bIO o6pameHHHMH K naMHTH. 

TTpoueccop, OCHOBHaH naMHTb n 6noKH ynpaBneHHH BBO

.[lOM-BbIBOJ:lOM pacnonaraioT o6IIIHM HHTepqie:il:coM, nocpe.r:tcT

BOM KOTOporo OHH no.r:tcoe.r:tHHHIOTCH K o6IIIHM 8CHHXpOHHhlM 
IDHHBM, 06ecne1IHB8JOIIIHM 8-paap.stJ:lHbIH TpaKT nepe.r:ta'IH 

HHqJOpM8UHH . M8:lKJ:lY CHCTSMHbIMH KOMnOH8HT8MHe 

Uenbiii npoueccop paaMemaeTCH Ha o.r:tHo:il: MHKpocxeMe 
paaMepaMH 4 x 5 MM. TTpoueccop co.r:tep:iKHT 6 pa6011nx pe.
rncTpoB, 1

1 
HaKannuaaromn:il: perncTp ( cyMMaTop), 4 perncT

pa apeMeHaoro xpaHeHH.st no 8 paap.st.r:toB Ka:lK.r:tbiii1 8-paap.st.r:t

Hoe napannenbHOe .[lBOH'IHOe apHqJM8TH'I9CKOe H norH'I8CK08 

ycTpoil:cTeo (AnY) c 4 TecTHpyeMbIMH cnrHanbHhIMH qina*
KaMH ( TpHrrepaMH) ycnoBH:il:. KpoMe o6pa6oTKH 6a:il:TOBbIX 
nocne.r:toBaTenbHOcTe:il:, AnY o6na.r:taeT. TBK:lKe .r:tononHHTenb-. 
HbIMH B03MO:lKHOCT.sIMH BbIIlOJIH8HH.sI onepaunii J:l8C.sITH'IHOii 
apHqJM0THKH. ilnH ycKopeHirn BbI'IHC119HH:il: ncnonHHTenbHbIX 
a.r:tpecoB cymecTByIOT KOM8H.[lbI, onepHpyroIIIHe 16-paap.st.r:tHbI
MH CJIOB8MH .[lJI.sI HHJ:l9KC8UHH H npn6aeneHH.sI 6aaOBbIX a.r:tpe-
COB. B COCT8B KOM8H.[lbl BXO.[l.sIT 78 HHCTpyKUHH / 3/. . 

TTpoueccop HMeeT cTeKoBYro apxHTeKTypy. 3Ta apXHTeK
TypHaH KoHuenuH.st cnoco6cTByeT BbI.r:teneHHro nocne.r:toBaTenb

HOCTH gqeeK OCHOBHOH naM.stTH, KOTOpbl0 HCilO~b3YIOTC.sI B . 
K8'I9CTB8 naM.sITH Mara3HHHoro THIIa. C nQMOUlbIO 3TOI'O 
npncnoco6neHH.st 011eHb nerKo opraa11ay10Tc.st M~oroKpaTHbie 

Bbl30BbI no.r:tnporpaMM H o6cny:lKHB8HHe MHoroKpa,:HbIX 1:1P9"". 
pb!B8HHH. 

TTpoueccop o6na.r:taeT a~qieKTHBHhlMH KOM8H.[l8MH BBOJ:l
Bb!BO.[l8 .r:tml o6cny)l{HB8HH.sI J:lO 256 BH0WHHX ycTpoiiCTB. 
KpoMe npocTeiimero cnoco6a nepe.r:ta11u .r:taHHbIX ~epea cyM -

4 
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MaTop npoueccopa, npe.r:tycMoTpeHbI npHcnoco6nemrn np.stMoro 
.r:tocryna K II8MHTH nocpe.r:tCTBOM 3aH.sITH.sI UHKna, KOI'.[l8 no 
eaewHeMy aanpocy (HOLD) npoueccop oTnycKaeT a.r:tpecHbie 
IDHfibl H llIHHbI .[l8HHbIX, o6ecne'IHBa.sI nnaeaIOIIIHe YPOBHH 
BblCOKoro conpOTHBneHHH Ha STHX BbIBO.r:tax. 

BnoK-cxeMa MHKponpoueccopa 

MHKponpoueccop, CO.r:tep:lK8IIIHH npH6JIH3HT9JibHO 5000 
aKTHBHbIX aneMeHTOB (TpaH3HCTOpoa) IIPOH3_BOJibHOH JIOI'HKH 
Ha nonynpoao.UHHKOBOM: KpHcTanne paaMepoa 4 x 5 MM, 
CMOHTHpoeaH B CTBH.r:tapTHOM KepaMH'IeCKOM Kopnyce C 
40 BblBO.[laMH (pHC. · 1) • 

Jifa 3THX 40 BbIBO.[lOB 4 KOHTaKTa cny:lKaT .r:tn.st noneona 
nHTaHH.st, 2 - .r:tn.st noi:rnona .r:teyx BHeWHHX TaKTHpy10mHx 
HMnynbcoe <1>1 H <1>2 c 11acT0To:il: 2 Mfu Ka:lK.r:tbiil:, CMemea
HbIX no qiaae, KBK aTo npe.r:tcTaeneao Ha pHc. 3,4, 16 KOH
TaKTOB CJiy)KaT . .[lJl.sI ~blBO.[l8 anpeca K OCHOBHOH naM.sITH 
H K BHeWHHM ycTpo:il:cTBaM H 8 KOHT.aKTOB .;_ nn.st nepena11H 
HHqiopMaUHH e 061:l HanpaeneH.H.st. K · STHM KOHTaKTaM non

Kn1011a10TCH llIHHbI naHHbIX, no KOTOpbIM ocymecTBJI.sISTCH 
BCHKHH o6MeH .r:taHHblX no 6a:il:TaM. Ha OCTaJibHblX 10 KOH
TaKTax Bbl.[l8IOTCH H3 npoueccopa HJIH IIO.[l8IOTCH B npo
ueccop. pa3nH'IHbie ynpaBJI.sil()IIIHe CHI'HaJibI, C qiyHKUHHMH 
KOTOpblX Mbl n03H8KOMHMCH IIO.r:tpo6aee B .[l8JlbHe:il:weM. 

CTpyKTypHaH cxeMa npoueccopa noKa3aHa ea pnc. 2. 
3.r:teCb TO:lKe BHJ:lHbl BCe yIIOM.sIHyTbie BblBO.[lbI, HO ceiiqac OHH 
y:lKe pacnpe.r:teneHbI no qiyHKUHHM. 

BHH3Y BHJ:lHbl 16 a.r:tpeCOB8HHbIX H 8 HHqJOpM8UHOHHbIX 
BblBO.[lOB, a BBepxy - TaKTOBble,.H ynpaanHIOIIJHe BblBO.[lbl. 
LJ epea 3TH BblBO.[lbI npoueccop CB.sI3bIBaeTCH C BHeWHHl,,f 

. MHPOM. 

. Ha CXeMe cneea BHJ:lHO 8-pa3pHllHOe apHqJM9TH'l9CKOe 
H JIOI'H'l0CKOe ycTpoiiCTBO (ALU) C llBYMH. BXOllHblMH perHCTpa
MH apeMeaaoro xpaHeHHH, c qina:lKKaMH ycnoanH ( FLAG), 
C CYMM8TOpOM ( A) H C _llOIIOJIHHT0JibHblM perucTpOM .r:tecg
TH'IHOii apHqJMSTHKH • 

TTocpe.tmiie noKaaaHbI ·
0

exoaaoii-ab1xoi:iaoii · 6yqiep .r:taHHbIX, 
peI'HCTp KOM8Hll, ll0WHqJpaTop KOM8Hll C ynpaenHIOIIJHM yanoM. 
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Cnpaaa pacnono>KeHbI perHCTpbI o6mero aa3Ha'lemrn: 

cqeT'lllK KOMaHA (P () , yKa3aTenh cTeKa (SP) , 16- pa3-

pMHbiii: peaepCHBHblH C'leT'lllK All51 npn6asneHll51 n Bbl'lllT8-

Hll51 eAllHllUbl B. aApeCHblX onepaungx n BbIXOAHOH 6yqiep 

anpeca. 

KoMaHJ:tbl All51 npoueccopa 38HllM8IOT OAllH, ABB Hllll 

Tpn 6aii:Ta. TTepBblH 6aii:T COOTBeTCTByeT BCerAa nonHOMY 

KOAY KOM8HAbl, a BTOpbie H TpeThll 6aii:Tbl, ecnn OHll Hy>KHbI, 

COOTBeTCTBYIOT. llllllih 8Apecy onepaHAa nn6o nepeXOA8, HllH 

HenocpeACTBeHHOMy onepaHAy. 

Ka>KA851 KOM8HA8 Tpe6yeT OT OAHOI'O AO n51Tll M8lliHH

HblX UHKllOB, llllH b6pameHnii: K naMSITH All51 H3Blle'leHll51 H 

BbmonHeHnSI ee. MamHHHbie UHKllbI Ha3bIBaIOTC51 Ml,M2, ••• ,M5. 

Ka>K,:tblH M8llillHHblH UllKll Tpe6yeT All51 CBoero aaaepmeHHSI 

OT Tpex AO nS1TH TaKTOB, T 1 , T2 , ••• , T 5 , AllHHa KOTOpbIX 

COOTBeTCTByeT OAHOMY T8KTOBOMY nepHOAY, COCT8Bll51IOlileMy 

0,5 MKC. KpoMe BbimeynOMSIHYTblX npoHyMepoBaHHblX TaK

TOB, cymecTBYIOT eme Tpn cneunanhHbIX TaKTa (WAIT) 
(o>KnAaHne), HOLD(cnycK), HALT(npnocTaHOBKa), KOTopbie 

npOAOll>K8IOTC51 OT OJ:tHOI"'O AO Heonpeneneaaoro 'lHCna. TBKTOB 

B 38BllCHMOCTH OT BHelliHHX ynpaBllSIIOlilIIX CHI"'Hanos. Ma

lliHHHbIH UHKn Ml BCerAa .COOTBeTCTByeT ll3BneqeHHIO KOA8 

O'lepeAHOH KOM8HJ:tbl ll Tpe6yeT 4 HllH 5 TBKTOB. MawnHHble 

unK~bI M2, ,M3, M4 H M5 , ecnH OHII Hy>KHbI, aaTpa'IHB8IOT

cg Ha nOBTOpHble o6pameHH51 K naMSITH nng ll3Blle'leHll51 Hllll 

38nHcn onepaHAOB IIllII 8Apecoa, Heo6XOAllMbIX HeKOTOpblM 

KOM8HA8M, H Tpe6y10T o6bI'lHO TOllhKO Tpex T8KTOB. 

B Te'leHne TaKTa T 1 Ka>KAoro MBlllIIHHoro unKna ·M aApec 

TeKymero o6pameHH51 K naMSITll 3acbmaeTC51 Hapy>Ky no 

aApecHblM lliHHaM. B TaKTe T2 nposep51IOTC51 pa3Hble ynpaB

llSIIOlilHe CHI"'H8llbl, B TOM 'lHCne cnraan I'OTOBHOCTII naMSITH. 

B cnyqae l"'OTOBHOCTH naMSITH H8'1HeTC51 T8KT T.3 I B Ha'lane 

KOToporo llH<pOpMaUHSI nepeAaeTCSI no lliHH8M A8HHbIX. 

l1Ha'le l"'OBOp51, T8KTbl O>KllA8Hll51 {TW} noBTOp51IOTC51 AO npHXO

Aa CHrHana roTOBHOCTH (READY) ( (pnc. 3). YqnThIBag, 'ITO 

mIIHbI AaHHbIX 3aHnMaIOTC51 acerAa TOnhKO a TaKTe T3, 8TH 

>Ke lliIIHbI. HCnonh3yIOTC51 B Te'leHHe TaKTOB Tl H T2 KB>KAOro 

UHKna An51 BblA8'lH 8-pa3p51AHOI"'O COAep>KllMOI"'O perIICTpa 

cocToS1HIIS1{SR)npoueccopa, KoTopoe BO apeMSI nogsneHIISI 
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cnrHana SYNCc 0TaKTHPYIDIUHM HMnynbcOM <f>l B TaKTe <f>2 
3aHOCHTCSI BO BHeWHHii perncTp .COCTOSIHHSI, qTo6hI cny)l{HTb 

B KaqeCTBe llOnonmrTenhHbIX BblXOllHbIX ynpaBnSIIOIUHX CHr

HanoB, lleiiCTBHTenbHbIX llnSI TeKyIUero UHKna. O6o3HaqeHHSI 

BbIXOllOB' perHCTpa COCTOSIHHSI noKa3aHbl Ha pHC. 3a. BbIXO

llbl 9Toro perHCTpa COCTOSIHHSI rOBOpSIT O TOM, qTo npOHC- . 

XOllHT B llaHHOM UHKne. TTpH o6pameHHH K OCHOBHOii: naMSITH 

MFMR = 1, , np0:qeM npH HSBneqeHHH KOlla KoMaHllhI M 1 = 1 
H npH o6pameHHH K creKy STACK = 1. EcnH B llaHHOM 

UHKne llOmKHa BhmonHSITbCSI KoMaHlla BBOlla, TO INP = 1, 
a ecnH BhIBOlla, - To OUT.= 1. TTocne BhmonaeHHSI KOMaHllhI 

ocTaHOBKH HLT A= 1 H nocne nOllTBep)l{lleHHSI sanpoca npe

pbIBaHHSI INTA = 1. B nocnellHeM cny11ae npoueccop O)l{HJlaeT 

BeKTOp npepbIBaHHSI ( T.e. allpec nollnporpaMMbl o6cny)l{H

BaHHSI) B llaHHOM UHKne no WHHaM ll8HHbIX. OcTaBWHHCSI 

pa3pSill ( \\0) 9TOro perHCTpa H3BeIUaeT O TOM, qTo npOHCXO

llHT sanHCb HnH BblBOll B ll8HHOM UHKne. B KOHUe KOHUOB 

Ha BHeWHeM perHCTpe COCTOSIHltSI B HaWeM pacnopSI)l{eHHH 

HMeIOTCSI eme BOCeMb BbIXOllOB llnSI BHemHero ynpasneHHSI, 

KpOMe BbIBelleHHbIX HenocpellCTBeHHO Ha KOHTBKTaX MHKpO

CXeMbl 6 BhIXOllOB, KoTOph1e 06osaaqa10TcSI KaK INTE , 

HLDA, DBIN,, SYNC , \\R H "AIT • 3tlecb MhI TaK*e 

npOCTO nepeq0:cnHM HenocpellCTBeHHbie ynpaBnSIIOIUHe BXOllbl 

npoueccopa, K0Topb1e 06osHaqa10TcSI KaK READY, INT , 
RESET H HOLD • Mb! nosHaKOMHMCSI co BCeMH aTHMH 

c0:rHanaMH no xony aHan0:sa pa6oThI cucTeMbI. 

Pa6oTa MHKponpoueccopa 

HanoMHHM, qTo nocnellOBaTenbHocTh pa6oThI npoueccopa 

COCTOHT H3 UHKnOB(M). B KB)KllOM UHKne npoueccop o6pa

maeTCSI K naMSITH. "OllHO o6pameHHe Tpe6yeT MHHHMyM TpH 

T8KTa ( T) • nn0:Ha K8)Kll0I'O TaKTa COCT8BRSieT O ,5 MKC, 

B nepBOM TaKTe Tl BO speMSI HMnynbca <t>2 BhillaeTcsr 

allpec no allpecHhIM mHHaM. Bo BTopoM TaKTe T2 BO speMSI 

<f>2 npoBepsieTCSI c0:rHan roTOBHOCTH ( READY) us naMSITH, 

H npu ero Han0:q0:0: npoueccop nepexollHT B TaKT T3 · H ocy

mecTBnsreT o6MeH HH<pOpMaUHeii Me>KllY co6oii: H naMSITblO 

HnH BHeWHHM ycTpOii:CTBOM qepe3 WHHbl llBHHbIX. EcnH 
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CHI'Hana f'OTOBHOCTH HeT, TO npoueccop nepeXO/:IHT B COCTO~ 

HHe O:lKHAaHHSI ( WAIT) n coBepwaeT nycThre TaKThI ( TW). 
B aToM cnyqae B npoueccope HHqero He npoHcxoauT, 

KPOMe nOBTOpHhlX npoBepoK HanHqHg CHI'Hana f'OTOBHOCTH. 

Opn noSIBneHHH STOI'O CHI'Hana npoueccop npoXO/:IHT B TaKT 

T3. 3a a To BpeMH B TeqeHHe TaKTOB T 1 H T2 BO BpeMSI 

HMnynbca SYNC nponcxoaHT nepeaaqa perucTpa cocTo5I-

. HH.5!. 3TOT npouecc 6hm y:lKe paCCMOTpeH. 

PacCMOTpHM ceftqac, OTKyaa 38HOCHTC.5I aapec B aapec

HbIH 6yqiep H, cneaoBaTenhHO, Ha aapeCHbie WHHhI. H CToq

HHKOM aapeca B aaHHOM npoueccope MO:lK8T 6bITb 0/:IHH 

H3 qeTbipex 16 pa3pMHbIX pef'HCTpoB, a HMeHHO: cqeTqHK 

KOMaHa (PC), yKaaaTenb cTeKa (SP) H naphI perHcTpoB (H,L) 
H ( W, Z) • BhmonHeHne KOMaH/:lhI Bceraa Ha'IHHaeTCSI c H3-

BneqeHH.5I Koaa KOMBH/:lhI B UHKne, o6o3HaqeHHOM Kax M 1 
{ T.e. nepBbIH UHKn KOMaH/:lbI) • Aapec O'Iepe}lHOH KOMaHJ:lbl 

xpaHHTC5I B cqeTqHKe KOMaHa (PC), H B TaKTe Tl Ka:lKaoro 

UHKna Ml coaep:lKHMoe perucTpa PC 3aHOCHTC.5I B aapecahril: 

6yqiep, BbIXO/:lbI KOTOporo noCTOSIHHO noKmo'IeHhI K aapec

HhIM wuHaM. HeMHoro no3:lKe, B TaKTe T3 unKna M 1, BO 

BP8MSI HMnynhca <l>l, KO!( KOMaH/:lhI, Il0SIBn.5IIOIUHHCSI H3 

IlaMSITH qepe3 WHHbl ,llaHHbIX, 3anHCbIB80TC.5I B perHCTp 

KOMaH.ll, BbIXO.llbl KOTOpOI'C> nO.llKnroqeHbI K .ll8lliHqJpaTopy 

KOMaHa. 

B TBKTe T4 UHKna M 1 aTOT KO.ll KOMaHllhI HHTepnpeTu- , 

pyeTcn H pewaeTcn, aon:lKHa nH 6bITh ocymecTBneHa Bhr6op

Ka aononHHTenbHhlX cnoB HnH 6ailToB H3 naMSITH ang 
BbinonaeHH.5! aaHHOH KOMaH.llhI. EcnH no yKa3aHHIO KO.Ila 

KOMaH,llbI STO He06XO.llHMO, TO npoueccop nepeXO.llHT BO 

BTopoil UHKn M2 , Toraa B TaKTe T 1 BhraaeTCSI aapec 

onepaaaa, B TaKTe T2 npoBep.5I8TC.5I I'OTOBHOCTb naMHTH, 

a B TaKTe T3 ocymecTBnSieTCSI o6MeH HHqiopMauueil Me:lK.llY 

npoueccopoM H naMSITbIO. EcnH STOI'O OllHOf'O aononHuTenb::.. 

Haro o6paIUeHHH .llOCTaToqHo no KO.lly, TO KOMaH,lla BbIIlOn

HSieTC.5!, a ecnH HeT, TO noao6HhIM o6pa3oM aanhHeil:mHe 

UHKnhI (M3 , M4 H M5 ) o6pameHH.5I K naMSITH noBTOpSIIOTCH 

.llnn o6MeHa aanbHeHWHMH .ll8HHbIMH. Koa KOMaH,llbI, H3Bne

'IeHHbIH B nepBOM UHKne M 1 ' yKa3bIBaeT nocneaoBaTenbHbIM 

UHKnaM ( M2, M3, ••• ) aaHHOH HHCTPYKUHH, B KOTopoM H3 

qeTbipex ynOMHHYTbIX perHCTpOB xpaHHTC.5! aapec o6pa'meHHSl 
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Ecnu onepaHa KOMaH/:lhI, KaK- STO noKa3aHo no ee KO.lly, 

H8XO,llHTC.5I B 0.llHOM H3 MeCTHbIX pef'HCTpOB, TO npoueccop · 

y:lKe B nepBoM UHKne Mt B TaKTe T4 n (Mo:lKeT 6hITb) T5 
cnoco6eH BbIIlOnHHTb HHCTpyKUHIO nonHOCTbIO u COBCeM He 

Tpe6yeT aanbHeHWHX UHKnoB •• 

Ecnn onepaH,ll KOMaH/:lbI HaXO.llHTC.5! B OCHOBHOH naMSITH, 

To ero aapec yKa3hIBaeTCSI B nape MeCTHhIX perucTpOB 

H , L , H noaToMy BO BTopoM UHKne M 2 coaep:lKHMoe STHX 

perucTpOB nepe,llaeTCH B 6yqiepHbIH perncTp aapeca. 

B cnyqae KOMSH/:lhI HenocpeacTBeHHoro onepaHaa, 

Koraa 3HaqeaHe onepaaaa 3anuchIBaeTcSI B 6aiiT nocne 

6ailTa, coaep:lKaIUero Kot;t KOMaHahr, To aapec onepaaaa 

yKa3hIBaeTC.5I C'IeTqHKOM KOMaHa H BO BTOpOM UHKne M 2 
coaep:lKHMoe cqeTqHKa KOMaH.ll (PC) nepeaaeTCSI B 6yqiepahril 
perucTp aapeca. 

EcnH KOMaHaa aenaeT_ ccbmKy Ha cTeK, TO a UHKnax 

M2 H M3 coaep:lKHMOe yKa3aTenSI CTeKa ( SP) BhI.llaeTCSI Ha 

aapeCHbie lliHHhI. Heo6XO.llHMO llBa o6pameHH.5I, TaK KaK 

CTeKOBbie KOMaH.llbI onepHpyIOT aapeCHbIMli cnoBaMH, T.e. 

llBOHHbIMH 6ailTa ',rn. 
B Ha6ope KOMaHll eCTL HHCTpyKUHH , B KOTOpbIX nocne 

Koaa, BO BTOPOM H TpeTbeM 6aiiTax, 3al{aIOTC.5I aapeca 

onepaHaoB. B TaKHX cnyqagx B UHKnax M2 u M3 cqeTqHK 

KOMaHa yKa3bIBaeT aapec llBYX 6ailTOB aapeca onepaHaa; 

8TH l{Ba 6ailTa BpeMeHHO 3anOMHHaIOTC.5I B nape perucTpOB 

w 'z H OTTyaa B UaKne M4 Bbll{8IOTC.5I Ha aapeCHbie WHHbI. 

CaMOH cno:lKHOH HHCTpyKUHeH Ha6opa KOM8Hll SIBnSieTCH 

Ta, KOTopaSI o63HatJeHa KaK XHL'C B pe3ynbTaTe aToil 

KOMaHt:ehi coaep:lKHMOe napbI MeCTHbIX perHCTpOB H , L B3aHM

Ho o6MeHHBaeTC.5I c coaep:lKHMblM BepxyWKH CTeKa. Opu 

STOM B nepBOM UHKne, KaK 06biqHo, H3BneKaeTC.5I KOll 

KOMaH/:lhI. B UHKnax M2 n M3 H3BneKaroTC.5I aBa BepXHHX 

6ailTa CT8Ka H BpeMeHHO 3anOMHHaIOTCH B perucTpax w, z. 
B UHKnax M4 H M5 coaep:lKHMoe napbr perucTpoB H, L 
BBO.llHTCSI B cTeK. HaKoHeu, B TaKTax T4u T5 nocneaHero 

UHKna M5 CO,llep:lKHMOe perucTpOB w ' z 3aHOCHTC.5I npH 

5 UHKnax o6pameHH.5I K BH8WHeii OCHOBHOH naMHTH H Tpe6yeT 

Bcero' 18 TaKTOB, T.e. 9 MKC. 
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B CChinK8X /z. 3/ nepe•mcneHa K8.lKA8Sl KOM8HA8 Ha6opa 

KOM8HA C KOpOTKHMH o6~SICHeHHSIMH H qncnoM T8KTOB, 
He06XOAHMhIX amt HX BhmonHeHnii. OTCIOA8 MO.lKHO CYAHTb 
o 6oraTCTBe Ha6opa K0MSHA aaHHoro MHKponpoueccopa. 

Mbl He ,M0.lKeM aaecb npoaHanH3Hp0B8Tb ace K0M8HAhI, 
HO 6yaeT uenecoo6paaHo, ecnn a nHTepecax aanbHeiiwero 
nano.lKeHHst MhI noaHaK0MHMCst ceiiqac. no KpaiiHeii Mepe, 

C K0M8HA8MH CAIL, RST, RET, IN H OUT • 
HHCTPYKUHst CALL opraunayeT nepeaaqy ynpaaneHHst 

C B03BpaT0M. KoMaHaa C0CTOHT H3 Tpex 6aiiTOB, nepBblH 
6aiiT coaep.lKHT KOll onepaunu, BTopoii, n TpeTHH 6aHThl -
attpec nepexoaa. TTpn Bhin0nHeHHH 3TOH KOMaHAhl B nepBOM 

UHKne M 1 uaaneKaeTcst K0A KOMaHAhI, a UHKnax M 2 u M 3 
ah16npa10Tcst 6aiiThI attpeca nepexotta u,. HaKoHeu, a UHKnax 
M4 H M5 6aiiThI TeKymero coaep.lKHMOro cqeTquKa KOMBHA 
BB0ASITCSI B CTeK. no aaaepweHHH 3TOH KOM8HAhl cqeTqHK 

K0MaHA cottep.lKHT aapec nepexoaa, a MecTo, rae MhI 
0CTaBnstnH OCHOBHYIO nporpaMMY I aan0MHHnoch B CTeKe. 

HHcTpyKUHst RST stansteTcst oaHo6aiiTOBhIM aapnaHTOM 

HHCTpyKUHH CALL, y KOTOpoii attpec nepexoaa aattaeTCSI 
TOnbKO TpeMSI llBOHqHhIMH paapstA8MH B CBMOM KOAe 
K0MBHllhI, ipopMaT KOTopoii: 11 AAA 111. • 3Ta KOMattaa 
paapewaeT TOnbKO aoceMb paaHhlX attpecoa anst nepexoaa, 
HO oHa oqeHb; noneaua, oco6eHHo anst ahmonHeHHSI npephI
BBHHst, KOrtta 3TOT K0ll H3BHe q>opcnpyeTCSl B npoueccop 
B TeqeHHe UHKna H3BneqeHHSI K0AB K0M8HAhl npu ycnOBHH 

llOllTBep>KaeHHSl npeph1B8HHSI npoueccopoM ( npu HCTHHe 
paapSIAOB Ml H INTA B Kotte cocTostHHst, KaK 3TO 6ytteT 
Il0SICHeHO noa.lKe). 3tteCb T0>Ke a nepB0M UHKne M 1 
H3BneKaeTCSl K0A KOM8Hllhl; B UHKnax M2 H M3attpeCHhle 
6aiiThl cqeTqHKa K0M8Hll aanOMHH810TCSI B CTeK H aaaqe
HHe 00 000 000 00 AAA 000 aanuchIBaeTCSI a cqeTqHK 

KOM8Hll. 
HHcTpyKUHst RST coaepwaeT aoaapaT a ocHoaHy10 npo

rpaMMY, npu ee BhmonHeHHH a UHKnax M 2 H M 3 ttaa 
aepXHHX 6aiiTa CTeKa uaaneKaIOTCSI H 38HOCSITCSI B cqeTqHK 

KOMBHllo 
HHcTpyKUHst IN coaepwaeT BBOA B cyMMaTop uaaHe. 

KonuqeCTBO B03MO>KHhIX BHeWHHX ycTpOiiCTB - 256. l1x 
attpec aattaeTCSI BOCeMblO paapstttaMH BO BT0p0M 6aiiTe 
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HHCTPYKUHH. TTpH BbIIl01IHeHHH 3TOH KOMaH,llbl H3B1IeKaIOTCSI 

a nepBOM UHK1Ie M 1( KO.ll KOMaH,llbI), a BO a TOpOM UHK1Ie -

M 2 ( an pee ycTpoiicTaa) aaona. n ocnenHHii 6aiiT aanoMH

HaeTcSI H B peI'HCTpe W , H B perHCTpe Z. B TpeTbeM 

UHK1Ie l\13 CO,llep:lKHMOe nap per1:1cTpoa w' z BbinaeTCSI Ha 

anpecHbie WHHb1, H a Kone cocTOSIHHSI paapsm INP 6yne.T 

B COCTOSIHHH lIOI'H":IeCKOll enHHIIUbI. 3Ta enHHHUa H3Be

maer BHemHIOIO CHCTeMy O TOM, ":ITO conep:lKHMOe a.llpec

HblX lllHH npenHa3Ha"tJ:eHO He .lllISI naMSITH, a .lllISI BbI60pKH 

Heo6XO.llHMOI'O BHewHero ycTpOHCTBa. Tor,lla Ha Hapy:lKHOll 

cTopoHe naHHbie 8bI.lle1IeHHOI'O ycTpOllCTBa paapewaIOTCSI 

Ha lllHHbl .llBHHbIX H 6ynyT H3B1Ie'tJ:eHbl npoueccopOM B TaKTe 

T3 UHKna l\13 B cyMMaTop. 

I1HcTpYKUHSI OUT nono6Ha npenb1nymeft, Ho coaepwaeT 

BbIBon 1:1a cyMMaropa. 3.lleCb a UIIKne M3 paapgn OUT 
B Kone, COCTOSIHHSI 6yneT conep:lKaTb lIOI'H":IeCKyIO e,llHHIIUy. 

lllHHbI Tpex cocToSIHHii. 

TTpH61IH3HTe1IbHO naa rona TOMY Ha3a.ll lllHpOKOe pacnpo

CTpaHeHHe nonyqHno np1:1MeHeH1:1e nplIHUHna nepe.lla":IH .llaH~ 

HblX nocpe.llCTBOM lllHHbl Tpex COCTOSIHHH. flo 3TOMY IlpHH

UHily K .llBYXHanpaaneHHOll lllHHe MO:lK8T 6bITb IlO.llKlIIO":IeHo 

MHOI'O np1:1eMHHKOB H .llaT":IIIKOB, HO 1!3 acex ,llaT":IIIKOB, 

O,llHOBpeMeHHO TOllbKO 0.llHH MO)KeT 6bITb B aKTHBHOM 

COCTOSIHHH (HHa'tJ:e I'OBOpSI ,
11 MacrepoM 11 

llll!Hbi) 1 Bbl3bIBaSI 

IlOSIB1I0HHe Ha lllHHe .nH60 1IOI'H":18CKOI'O HY1ISI, 111:160 lIOI'H

":IeCKOll 8.llHHHUbl B COOTB8TCTBHH CO CBOHM BXO,llHbIM . 

YPOBHeM. Bee OCTallbHbie ,llaT":IHKH .ll01I:lKHbl 6bITb B COCTOSI

HHH II cnycKa II' OK83bIBaSI BbICOKoe ( B cyIUHOCTH, 6ecKOHe":I

Hoe) conpOTHBneHHe Ha CBOHX BblXO,llaX, H TaKHM o6pa30M . 

coaepweHHO 
11

0TnycKaSI" WHHy nepe.lla":IH (pHc. 5). 
LlaT":IHKH lllHH Tpex COCTOSIHHll nocTpoeHbl TaK, ":ITO 

KpoMe HHcpOpMaUHOHHbIX BXO,llOB OHH HMeIOT .ll06aBO'tJ:Hblll 

BXO.ll ( EN) .llnSI pa3peweHHSI nepe.lla":IH. TTpH noMOIUH aroro 

BXO.lla Mbl MO:lKeM paapewaTb HnH 3anpemaTb nepe,lla":IH. 

TaKHe aneKTpOHHbie BblXO.llHbie cxeM_bl HCil01Ib3YIOTCSI BHy

TpH caMOI'O MHKponpoueccopa y acex TaKHX BblBO.llOB, 

KOTOpbie IlO,llKnIO":IaIOTCSI .K a,llpeCHbIM lllHHBM ( AO-A 15) 
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H lliHHaM AaHHhIX ( DO - D7) ; BHe npoueccopa TaK>Ke 
TOnhKO qepes TaKHe AaTqHKH MoryT nOAKnroqaThCH K lliH
HaM AaHHhIX Te BHelliHHe ycTpOiiCTBa, KOTOpbie no BpeMe
HBM BblllOnHHIDT sanHCh Ha lliHHbl no CBOHM qiyHKUHHM 
(HanpHMep, OCHOBHag naMHTb H ycTpOliCTBa BBOAa). 

tJT06b1 o6nerqnrb noaKnroqeHne nro6oro ycTpoiicTBa 
K lliHHaM Ha Hapy>KHOH CTopoHe, HeAaBHO paspa6oTaHa 
cneunanhHaH MHKpocxeMa - YHHBepcanbHblll 6yqiep BBOAa
BhIBOAa, KOTOpag coaep>KHT 8-paspHAHhlll perncTp c BbIXO
AaMH Tpex COCTOHHHii. 

EnoK-AHarpaMMa YHHBepcanbHOPO 6yqiepa BBOAa-BhIBOAa 
( THn I1HTE n 8212) noKaSaHa Ha pnc. 6. I1s Ta6nHUbl 
nornqeCKHX .qiyHKUHli BHAHO, qTo ecnn BXOA o6pasa aeii
CTBHH MD HaXOAHTCH B COCTOHHHH nornqeCKOll eAHHHUhI, 
TO BX.OAbl 6yqiepHoro perHCTpa 6nOKHpyroTCH, a COAep>KHMOe 
3TOPO perHCTpa nponycKaeTCH Ha BhIXOAbl 6yqiepa. 

TaK, np~ MD= 1 cxeMa · npnMe1IHeTcs KaK 6yqiep BhIBOAa. 
B TaKOM cnyqae BXOAbl D 1 noaKnroqeHbl K lliHHaM AaHHhIX. 
Ecnn Ha BhIAennTenhHhie BXOAhI DSl H DS2 nocTynaroT 
COOTBeTCTBYIDIUHe HMnynbCbI, TO nornqeCKOe COCTOHHHe 
lliHH nponycKaeTCH qepes 6yqiep Ha BbIXOAhl DO H OAHO
BpeMeHHO Tpnrrep RS nepe6paCbIBaeTCH a COCTOHHHe "1 ". 
TTocne npeKpamemfsi nro6oro BhIAennTenbHoro HMnynhca 
COCTOHHHe llilIH coxpaHHeTCH a 6yqiepe H BbIXOA ST 6yAeT 
a COCTOHHHH "1 ", CHPHannsnpyg Hannqne BbIXOAHhIX ypoa._ 
Heii. CTpo6npyromnii HMnynbc; KOTOph1ii nepennchIBaeT 
coaep>KHMOe BbIXOAHOPO 6yqiepa a KaKoe-To BHelliHee 
ycTpoiicTao, noaaeTCH TaK>Ke Ha axoa .ACK aToii 
MHKpocxeMhI H TaM aosapamaeT Tpnrrep RS a Hyneaoe 
COCTOHHHe. 

Ha ahIxoae ST noHBHTCH nornqecKHii Hynh, cnrHannsnpyg 
saaepmeHHe nepeaaqn. TTepexoA BhIXOAa ST a cocTOHHHe 
"O" MO>KeT 6bITb sanpocoM npepbIBaHHH. 

TTpn MD= 0 Ta >Ke caMaH MHKpocxeMa npnMeHHeTcH 
KaK 6yqiep aaona. B aTOM cnyqae BhIXO!lhI DO 6ynyT 
noaKnroqeHhl K lliHHaM naHHbIX H BXOAbl D l nonKnroqaroTCH 
K HCToqHHKY BXO!lHOll HHqiOpMaUHH. C npHXO!lOM crpo6n
pyromero cnrHana Ha axoA ACK aTa nmjlopMaUHH aannchI
aaercH a 6yqiep H OAHOBpeMeHHO Ha BbIXOAe ST nogang-
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eTcSI nornttecKnii Hynh, cnrHannanpysi Hanrrttne HOBoii 
BXO.llHOii HH!pOpMaunn. 11 B 3TOM cnyqae nepeXO.ll BblBO.lla 
ST B cocTOHHHe "O" MO)KeT cny)KHTh aanpocoM npepi,rna~ 
HIIH. Co.llep)KHMOe 6yqiepa nponycKaeTCH Ha UIHHbl .llaHHblX 
TonhKO Bo BpeMH BbI.llennTenhHbIX HMnynhcOB DSl n DS2 , 
a B Apyroe BpeMH WHHbI Bcer.lla "oTnycKaeTcsi" aToii 
CXeMoii. 

CocTaBneHne MHKpo-3BM 

06na.llaH MHKponpoueccopoM, naMHThlO ( TO)Ke Ha MHKpo
cxeMax) n HeCKOnhKHMII yHHBepcanhHblMH 6yqiepaMH B~O.lla
BblBO.lla, Mbl MO)KeM nerKO YKOMnneKTOBaTh Bbl'IHCnnTenhHYIO 
MaWHHy. 

Ha nettaTHOii nnaTe Haweii OCHOBHoii MallIHHbl 6y.lleT 
BCero BOCeMh MllKpocxeM ( KPOMe naMHTlf): CaM MHKpo
npoueccop, MHKpocxeMa TaKTOBoro reHeparopa, nHTh 
YHHBepcanbHbIX 6yqiepOB BBO.lla-BbIBO.lla H 0.llHa npocTaSI 

; 
MHKpocxeMa c Kn10qaMH 11-HE. 

KonntteCTBo MHKpocxeM aanOMlfHa10mero ycTpoiicTBa" 
Henh3H 3a.llaBaTh BCneny10, OHO 3aBHClfT OT Tpe6yeMOI'O 
o6'beMa naMHTH. Ceiittac y)Ke cymecTByIDT TaKne MllKpocxe- · 
Mbl, CO.ll0p)Kalllne 2K 6aiiTOB (16.384 6nT) ~ qiopMe nOCTOHH
HOii naMHTH (HHTEn 8316). B Heil MO)KHO xpaHlfTh onepa
UHOHHy10 ClfCTeMy If 6n6nnoTeKy no.llnporpaMM (HanpnMep, 
.llnH onepaunii C nonHblMH qncnaMH C !pllKCIIpOBaHHOii H 
nnaBa10meii aanHTbIMH). 

Y)Ke .llBa I'O.lla cymecTBYIOT nporpaMMHpyeMbie H CTH
paeMbie nocTOHHHbie naMHTH o6'beMOM 2K 6nT, T.e. 
256 6aiiTOB (l1 HTE n 8702), n o6'bHBneHbl Te, KOTOpbie 
HMelOT 4K 6rrT, T.e. 512 6aiiTOB (I1HTEn 8704). 0HH 
llIHpoKo 6y.llyT ncnom,aoBaThCR AnH xpaHeHlfH nporpaMM 
noTpe6uTeneii B TO BpeMH, KaK MHKpOMaWHHbl npenHa3Ha
'IeHbl nnH uenn ynpaBneHrrH CTBHKaMlf, r.lle Ta )Ke caMaH 
npOlf3BOnCTBeHHaH aanatta llOBTOpHeTCH B Te'IeHlfe nonro
ro BpeMeHlf. 

06'beM MHKpocxeM nnH onepaTHBHOii naMHTlf HeCKOnhKO 
MeHhllle. lJTo KacaeTCH Y.ll06HbIX, TaK Ha3bIBaeMbIX era-
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TlfCTH'I0CKlfX BHnOB naMHTH, He Tpe6yl0IlllfX o6HOBnemrn 
no BpeMeHlf, TO MaKClfManhHblii o6'beM lfX ceronHH nrrlllh 
lK 6nr (HHTEn 8102), B 0Tnlf1IHe or Heyno6HhIX nlfHa
MH'IecKnx BlfnOB naMHTH, .llnH KOTOpbIX o6bI'IHbIH o6'beM 
ceronHH 4K 6lfT (11HTEn 8107). 

06pamaHCh ceiiqac c naMHThlO, KaK c onHlfM KOMnaKT
HbIM yanoM, MbI MO)KeM cpaay noKaaaTh nonHy10 cxeMy 
OCHOBHOii MliKpo-3BM .( CM. pllC, 7) • 

KaK Blf.llHO, npoueccop BbJnaeT riaMHTlf anpec no 16-
paapsinHhIM anpeCHbIM WlfHaM. TiaMHTlf Hano coo6mlfTh 
nononHnTenhHO, 'ITO B naHHOM UlfKne no aanaHHOMY anpecy 
6yneT npoxonlfTh aanlfCh lfnH ':ITeHrre. 06 3TOM Ip aKTe npo
ueccop naBemaeT naMHTh Ha BbIXO.lle WR( He aanlfch, 

r.e. ttTeHlfe). 
B Ka)KJlOM UlfKne naMHTlf, B TaKrax Tl If T2 npouec

cop BbinaeT CO.llep)KlfMOe BHyTpeHHero perlfCTpa COCTOHHlfH 
Ha nByxaanpaBneHHbie llllfHbI naHHbIX DO - D7 • B naHHhiii 
MOMeHT Ka)Knoro UHKna Hano 3aHOClfTh 3TO conep)KlfMOe 
BO BHe~Hlfii perlfCTp COCTOHHlfH. B nonxonHillHH MOMeHT -
BO BpeMH nepexona TaKTOB Tl-T2 - npoueccop BhinaeT 
clfrHan SYNC . Tipli Hanlf'IHlf aToro ClfrHana, BO BpeMH 
TaKTHpy10mero lfMnynbca <I> 1, conep)KlfMOe llIHH naHHblX 
CTpo6llpyeTCH (aanHCbIBaeTCH) B onlfH H3 YHlfBepcanhHblX 
6yqiepoB, KOTOpbIH llI'paeT ponh BHellIHero perlfCTpa COCTOH
Hirn. 3TOT YHlfBepcanhHblH 6yqiep anech lfCnOnh3yeTCH KaK 
BbixonHoii 6yqiep, noaToMy Ha Bxon c MD non)KeH 6b1Th 
nonirn10qeH ypoBeHh nornqecKoii enlfHlfUbI ( Ve c = + 5V) • 
H anoMHlfM, 'ITO B naHHOM cnyqae BXonHbie_E_aHHbie CTpo-
6lipylOTCH B 6yqiepHbiii perlfcTp BO BpeMH DSl DS2 
H cpaay_ nOHBnHIOTCH Ha CBOlfX BbIXonax. 

Bo BpeMH Ka)KJlOI'O TaKTa T3 cnenyeT o6MeH lfH<popMa
Ulfeii, nlf60 aanlICh, nlf60 'ITeHlfe no llllfHBl\.f .llBHHbIX. Ecnn 
cnenyeT aanlfCh lf3 npoueccopa, To caM npoueccop ynpaB
nHeT 3TlfMlf llIIIHaMlf, HO ecnlf npOllCXOnlfT 'ITeHHe B npo
ueccop, To npoueccop oTnycKaeT llllfHbI naHHbIX Tpex 
cocroHHlfii If ClfI'HanoM DBIN (llIHHbI naHHbIX BHyTpn) 
naeT paapellleHlfe nnH aanlfCI{ BCeM B03MO)KHblM BHellIHlfM 
naT'IllKBM . aTHX llIHH B nonxonHillliii MOMeHT. Mb1 MO)KeM 
lfCnonh30BaTh YHlfBepcanhHbie 6yqiepbl BBona-BbIBOna TaK)Ke 
If B Ka'IeCTBe naT':llfKOB llllfH, B 3aBHClfMOCTlf OT no6aBO'IHOii 
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HH«popMaUHH, BblllaHHOA npoueccopoM B perHCTp COCTOSIHHSI. 
BbIXOnbr STOI'O perHCTpa OT6HparoT Tpe6yeMblii npouecco
pOM · naTqHK H3 MHOI'HX a03MO:>KHbIX. 

CHoaa · HanoMHHM, qTo axon MD YHHaepcanbHhIX 6yqie
poa non:>KeH 6bITb a COCTOSIHHH norHqecKOI'O aynsr, .ecnH 
Mbl, XOTHM HCnonb30aaTb HX B KaqeCTBe naTqHKOB. Terna 
nonaqefi ypoaHSI noreqecKoii enHHHUbI ( +5 a) Ha axon 
ACK 3aHOCHTCSI HHqiopMaUHH (nmrnoA a 1 6ai!:T) a 6yqiep
HhIA perHCTp, onHaKO BblXOnbI STOI'O peI'HCTpa nosranSIIOTCSI 
Ha ab1xonax DO 1-DO 8 YHHBepcanbHoro 6yqiepa TOnbKO 
npH- aanHqHH ahrnenHTenbHbIX HMnynbcoa DSl H DS2, 
a a OCTanbHblX cnyqasrx 3TH ablXOnbr nnaaaroT (KaK 6ynTo 

OHH He 6htnH HHKyna nonKnroqeHbl). 
TpH TBKHX naTqHKa ·noKa3aHbl Ha cxeMe pHC. 7. OnHH 

H3 HHX nepenaeT Ha WHHbl Ji{aHHblX •BblXOnHoe co~ep>KHMOe 
naMSITH, aTopoii - HHqiopMaUHIO KaKoro-nH60 ycTpoAcTaa 
aaona ( HanpHMep, c qHTaromero ycrpoAcTaa 6yMa:>KHoii 
neHTbI). 0 TpeTbeM naTqHKe, casr3a_HHOM C CHCTeMOA 
npepbIBaHHH, Mbl CKa>KeM Il03:>Ke. BHH3Y I pstnoM C perHCT
pOM COCTOSIHHSI, noKa3aH ab1xonaoii perHCTp, K KOTOpOMY 
nonKnroqaeTCSI KaKoe-nH60 ycTpoiiCTBO at.1eona, HanpHMep, 
nepqiopaTOp 6yMa>KHOA neHTbl. 3TOT per11crp BblllensreTCSI 
nns1 3an11c11 C WKH naHHblX CHI'HanaMH WR (npsrMO C ablBO:
il~ npoueccopa) H OUT (c onaoro K3 ehrxonoa perHCTpa 
cocToHHKH). Han sTKM perHcTpoM noKa3aH Knroq H-HE 
C lfHBepr11poeaHHblMH axonaMK. Ha ero ab1xone ypoaeHb 
nor11qeCKOI'O Hynsr nOHBKTCSI npH HCTKHHOCTK norHqeCKOI'O 
Bbipa>KeHHH \\R, OUT , 11 ypoaeHb norHqecKoro aynst Ha 
axone W/R acerna c11raanH3Hpyer naMsrT111 qro npoHcxo
llH_T 3allHCb. TaKKM o6pa3_0Mi,_Mbl 03H8KOMIWHCb C qiyHKUHH-
Mlf ynpaansrrowHx Bbtxonoa WR, DBIN H SYNC • EcTb 
ewe Tplf BblBOna, 3HaqeHHSI KOTOpblX nerKo IlOHSITb. TTepBbIH 
H3 HKX READY. TTocne BbillaqH anpeca npoueccopaM, 
ecnH naMSITb HnH BbllleneHHOe ycTpOHCTBO aaona-ablBOlla 
OK8:>K0TCSI I'OTOBblM K nepenaqe HnH npHeMy . · HHqiop-
MBUHH, Ha STOM OHH CHI'HanH3HPYJOT npouecco-
PY O CB08H I'OTOBHOCTH nonaqeii HMnynbca norHqec-

KOii enKHHUbl. TTpH 1iCilOllb30BaHHH 6bICTPOllE!HCTBYIOllleH 
naMHTH, nns1 KOTOpoii BpeMSI BbI60pKH cnoaa M0HbW0 TaKTB 
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npoueccopa, He a03HHKaeT COMHeHHSI a ee rOTOaHOCTH, 

u . axoa READY Mo:lKeT 6bITh n9cTOHHHO. noaKnIO'leHHhIM 

K ypoaHIO noruqeCKOH e,!lHHHUhI, a npeanono,m:eHHH, . 'ITO ace 

ycTpoiicTaa aaoaa-ablBO,!la HCilOllh3YIOT· CHCTeMy npepbIBa
HHSI anH o6MeHa umpopMauueii. EcTh eme OllHO noneaHoe 

IlpHMeH8HHe 3TOrO aXO,!la IlpH OTll8JlK8X nporpaMM. Coe,!lH

HSISI 3TOT aXO,!l C KnaaHlllHblM nepeKllIO'la_TeneM, Mbl MO:lKeM 

npoaO,!lHTh ,nporoH' TeCTHpyeMOH nporpaMMbl no lllaraM, 
T.e. no OT,!lellbHbIM -UHKllaM. 

Ha ahrxoae - WAIT, noSianSieTCSI ypoaeHh noruqecKoii 

e,!lHliHUbl a. TOM· cnyqae, ecnu npoueccop HaXO,!lHTCSI· a, 

TaKTax O:lKH,!laHHH, - TaKHM -o6pa30M1, ero MO)l{HO ucnon1:,-
30aaTb a Ka'leCTae HHCpOpMaTopa. 

Ecnu Ha ,axoa RESET noaae.TcSI HMnynhc noruqecKnii 

e,!lHHHUhl; TO cqeT'IHK KOMaHJl H perucTp KOMaH,!l ycTaHaanu.
B8IOTCSI a COCTOSIHHe noru'leCKoro Hyng, II nocne cnaaa 

:aToro. HMnynbca Ha'IHeTCSI nporoH nporpaMMbI, KOMaHJlbl, 

KOTopoii pa3MelllaIOTCSI,-. Ha'IHH8SI C Hyneaoii H'IeHKH. 

11 TaK, HCKllIO'IaSI CHCTeMy npepb!B8HHll H' IIPSIMOI'O JlO

CTyna,· cpyHKUHH acex KOMITOHeHToa, a'hlaoaoa, npoaoaoa u 
llHHHH 3TOH CXeMbl SICHhI, TaK 'ITO 3TO. yme nonHaSI .Bbl'IHC
nnTenbHaSI M8lllHHa. 

CucTeMa npepb1B8HHSI H_ npHMOro ,!lOCTyna 

Bee · aanpoCbl npepb!BaHHSI 'CO CTOpOHbl aHelllHHX · ycTpOHCT 
nocTynaIOT Ha axoa. INT , Ho TOnhKO Toraa 6yayT ~plIHHThI, 

KOr,!la ycTaHOBneH Tpurrep _paapellleHUSI npepbiaaHIISI, •T.e. 

ecnu INTE= 1 • 
Tipu B03HHKHOBeHUH npephiaaHHSI Mbl He XOTHM~ 'IT06bI 

M8lllllHa npoaonmana BblilOnHeHHe KOM8Hll TeKyllleH · nporpaM
MbI. BMeCTO :aToro Tpe6yeM, 'IT06bI M8lllHHa BOlllna 

B COCTOSIHUe npepbIBaHitSI H Ha'!ana BblilOllHSITb nporpaMMY 
o6pa6oTKll npephIBaHHH. Ho eme ao Toro, KaK :aTo npouaoii

JleT, HaM Hy:lKHO OTocnaTb B naMSITb COJlep:lKHMOe C'leT'IHKa 
KOMaHa, 'ITO It aenaeTcSI c noMOIUhIO KoMaHJlbI RST , 
H3BJteKaeMoii uaaHe, acnea aa noaTaepmaeHHeM· npouecco
poM a1:1npoca npepbIBaHHH. 
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CnrHan noJ:tTBep:lKJleHHH aanpoca INTA ahIJlaeTCSI 
TOllbKO nocne Toro, KaK 6yayT BblfiOnHeHhl ace UHKllbl 

H TaKTbl TeKyllleH KOMaH,!lbl H nHUib Henocpe,!lCTBeHHO nepell 

BbIOOpKOH Hoaoii KOMaHJlhI. Aapec oqepe,!lHOH KOMaHJlbl elite 

BbI,!laeTCSI npoueccopoM, KaK o6hl'IHO, a TaKTe T 1 nocneJlyIO-

lllero UHKna M 1 , a, HMilYJibCOM • <1>1, nocTynaIOllIBM 
B Te'leHue cneayIOmero •HMnynhca SYNC , yme- aaaocuTCH 

HOBOe COJlep:lKHMOe BO BHelllHHH perucTp COCTOSIHHH, no 
KOTOpoMy BMeCTO BhIXO,!la Marn BhIXOJl INTA 6y,!leT 

B COCTOSIHHH noru'leCKOH e,!lHHHllbl. Ilpu 3TOM uaaneqeHH8 

oqepeJlHOH KOMaHJlbl H3 naMSITH aanpemaeTCSI, a BXO,t:t 

KOMaH,!lbl npepblBSHHSI paapeUiaeTCSI ( puc. 7). 0TTyll8 

uaaneKaeTc_g xoa KOMaHJlhI RST ( 11 AAA 111) a npouec

cop. 
Tipu BhmonHeHHH KOMaHJlhI RST coaep:lKHMoe c'leT'IHKa 

KOMaHJl, KoTopoe a aaHHOM uuKne (npu INTA = 1 ) He 

yaenuqunocb Ha eaHHHUY H KoTopoe ~nS1eTcS1 aapecOM 

B03BpaTa,, aanHCblBaeTCSI B CTeK,H ynpaaneHue nepeJla

eTCSI nporpaMMe o6c.ny:lKHB8HHSI npepbIBSHHSI, Ha'IHHaIOllleiicSI 

no aapecy AAA 000 2 • 
BeyTpeHHHH Tpurrep INTE , paapeUiaIOllIHH npephIBBHHe, 

"c6pachIBaeTcSI" a npouecce nOJlTBepmaeHHSI H aanpemaeT 

npueM .i.:tanhHeiilllHX aanpocoa anpellb ao ucnonHeHHSI 

KOMaHJlbl E 1 • Tio:aTOMY a nporpaMMY o6cny:lKHBaHHSI npe

pblBSHHSI Hallo IlOMeCTHTh 3TY KOMSHllY, IlOCKOllbKY Mhl 

XOTHM paapelllHTh MHOI'OKpSTHhie npepblBSHHSI. B Haqane 

TOH :lKe C8MOH noanporpaMMbl Mbl MO:lK8M llOCTSBiiTb 

HecKonbKO KOMSHJl PUSHJlnSI coxpaHeHHSI cocTOSIHHSI 

BHyTpeHHHX perucTpOB 'B CTeKe. 
Kax yJKe 6hmo OTMe'leHo, nocne npep1,rnaHHS1 npoueccop 

BhinonHHeT nporpaMMY, Ha'IHHaH c aapeca AAA 000. 
TpexpaapSIJlHhIH JlBOH'IHhIH cnor AAA Ha3hIBaeTCSI aeKTopoM 

npephIBaHHSI, KOTOpbIH, no-BH,!lHMOMY, MO:lKeT HMeTb 8 paa

HblX 3Ha'IeHHH, paapeUiaSI TaKHM o6pa30M nepeXO,!l Ha 
8 pa3HblX MeCT naMHTH. Ero aenH'IHHa 38Jl88TCSI acerJla 

H3BHe yCTpOHCTBOM1 Bbl3bIBaIOllIHM npephIBaHue. nng o6pa-

30BaHHSI :aToro aeKTopa uenecoo6pa3HO ucnonbaoaaTb 

lllHcppaTop c yqeToM npuopuTeTa, HanpHMep, Tnna TTL 74148. 
Ecnu noccynaeT aanpoc Ha OllHH unu 6onee axoaoa, 

Ha BblXOJlaX IlOSIBHTCSI JlBOH'IHbIH KOil, COOTaeTCTBYIOllIHH 
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axo.ny, · HM8l0lll8My caMbIH BhICOKHH npHOPHTeT. TTpH Hcnonb-
30BaHHH TaKoro wmppaTopa y BXO.na KOMaH,nhI npepbIBaHHSI, 
o6cny)KHBaHHe BH0llIHHX' ycTpOiiCTB MO)KeT 6hITb ocymecTBne
_HO no HX npHOPHTeTaM. 

nocMoTpHM Tenepb, Ha OCHOBe KaKHX coo6pa)KeHHH 
nocTpoeaa CHCTeMa npsrMoro .noccyna •. 

TTpH nepe.na11e .naH~hIX Me)K_ny BHellIHHMH ycTpOHCTB8MH 
H naMSITblO npoueccop 'BblllOnHSieT TOnhKO ynpaaneHHe 
nepe.na11eii:1 HHKaKoro pac'IeTa·B npoueccope ae.npoHcxo
.nHT, HO CKOpOCTb nepe.na'IH.orpaHH'IHBaeTCSI npoueccopoM~ 
EcnH BHellIHHe ycTpoii:CTBa caMH MOryT a.npecoaaTbCSI 
K ll8MSITH, TO npouecc nepe.na'IH 3Ha'IHTenbHO ycKopsreTCSlo 
3To peweaHe HeHa6e*HO Tor.na, Kor.na · no.nKnro11aroTcS1 
ycTpoii:CTBa c 6onbllIOH CKOpOCTblO, HanpHMep .nHCKH. 
Ho a.npecoBaTh naMSITb ,nByMSI ycTpOHCTB8MH BO~MO)KHO 
TOnbKO Tor.na, Kor.na nro6oe H3 HHX .M0)1{0T 6hITb BbIKmo
'18HOo Llnsr BbIKnro11eHHSI HnH ( .nnsr qinoTauirn) llIHH paCCMOT
peHHbIH MHKponpoueccop npeKpacHo no.nroToaneH. 

EcnH.BHeWHee ycTpOHCTBO XO'IeT- npHHSITb ynpaaneHHe. 
a.npecauHeli: naMSITH, TO OHO .non)KHO BbI,naTb HMnynbc Ha 
axo.n HOLD npoueccopa." 3ToT axo.n npoaepsreTcsr B Te11e
HHe TaKTa T2 Ka)K,noro UHKna H B cny11ae npHxo.na TaKoro 
aanpoca no aaaepweHHH TeKymero UHKna npoueccop 
nepeu.neT B pe)KHM qinoTauuu ( HOLD MODE) H Bb1,na11eii: 
CHrHana HLDA no.nTaep,::urT aanpoc. ITocne nosraneHHSI 
CHrHana IILDA . ycTpoii:cTBO MO)KeT npHHSITb ynpaa-
neHHe llIHH8MH a.npecoB H .naHHhIX. . 

3THM Mbl 3aKaH'IHBaeM OllHCaHHe. pa60Tbl npoueccopa 
( CM. TaK)Ke .nHarpilMMY nepexo.noa COCTOSIHHH Ha pHc. 8). 

0TM8THM TaK)K8, 'ITO KpOMe BhlllYCKa YHHBepcanbHOro 
6yqiepa aao.na-BhIBo.na, <pHpMa l1HTEn o6'bstBuna o coa.naauu 
YHHBepcanbHoro KOMMyHHKau HOHHoro HHTep<jieii:ca ( l1HTEn 
8201 ). 3Ta- MHKpocxeMa c -28 BhlBO,naMH. cnoco6cTByeT 
nocnenoaaTenbHOH TpaHCnHUHH naHHblX a nro6oM · ycnoBHOM 
pe)KHMe co cKopocTbIO nepena11H no 50 Kuno6on (6on = 
= nepenaHHhlH 6HT/c). 

BocbMHpa3pSit:tHhie BXO,nhl""".BhlXOl{bl ( Tpex COCTOHHHH) 
aToro HHTepqieii:ca nonKnro11aroTcH aenocpencTseaao K wH
HaM naHHhIX MHKporrpbueccopa. ITpoueccop c noMOlllhlO 
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KOMSHAbI OUT MO)K8T IlOCbin8Tb B KOMMYHHKSUHOHHbiil: 

HHTepqieac nepecbmaeMbl:H 6aiiT, OTKYAS STOT 6aiiT 8BTO

M8TH'I8CKH CABHI'88TCSJ Ha BbIXOAHylO napy JlHHHii (KOSK

CHS.llbHbIX HJlH npoCTbIX CKpyqeHHbIX npoBOAOB) anst 
TpaHCJlSJUHH c Bb:6paHHOH CKOpOCTblO. 3aBepwast nocne,t(0Ba

TenbHylO nepenaqy' KOMMYHHKSUHOHHbI:H HHTepqieiic caM 

BbI3bIB88T npepbIBSHHSJ A.llSJ o6cny)KHBSHHSJ nepeAa'IH 0'Ie

penHI,IX 6ail:TOB. 3Ta )1(8 C8M8SJ MHKp0CX8M8 npHHHM88T 

C npyroa napbI KOMMYHHKaU H0HHbIX JlHHHii nocneA0B8T8Jlb

Hbie HMnynhCbI, nocnaHHbie H3BHe, COCT8B.11SI8T HX BO 

BHyTpeHHeM CABHI'8l0lll8M peI'HCTpe B 6aHTOBbiil: q>OpMaT, 

Bbl3b1B88T npepb!BSHHe npoueccopa, KOTOpb!H 38H0CHT 

nepenaHHbili 6a:iiT B CBOil: cyMMarop c IlOM0lllblO K0MSHAbI 

IN nonnporpaMMbI o6cny)KHBaHHSI npHeMa. 

TaKHM o6pa3oM, npH Il0M0lIIH napbl TSKHX MHKp0CX8M 

AByxaanpaBneHHaSI K0MMYHHKSUHSJ 0'I8Hb nerKo ocymeCTBJlSI

eTCSJ M8)KAY npoueccopoM H yAaneHHblMH T8PMHH8.118MH 

HJlH APYI'HMH npoueccopaMH. 

HaKOHeU,BS)KHO no,nqepKHyTb, 'IT0,Kp0Me paapa60TKH 

M0lIIHbIX MHKponpoueccopoB, Il0SJBHJlHCb T8K)K8 no6aBO'IHbI8 

MHKp0CX8MbI ( 8212' 8201 H pa3Hbl8 naMSITH). Heo6XOAHMble 

A.llSI KOMnneKTOBaHHSJ STHX MHKponpoueccopOB AO ypoBHSJ 

pa60TaI01IIeil: Bbl'IHC.llHT8JlbHOil: MaWHHbl HJlH ynpaBJlSIIOlll8H 

CHCT8Mbl. TTpH'I8M ynpaB.llSIIOlIISSJ CHCTeMa, nocTpoeHHSSJ 

Ha STUX npocTblX H K0MilaKTHblX sneMeHTax, o6naAaeT 

BC8MH IlOJ183HblMH CBOil:CTB8MH H3B8CTH0H H nonynstpH0ii 

CHCT8Mbl KAM AK H.llH BEKTOP • 
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