
Bae,I\eHHe

B OCHOBHbcr HSnpaaneHHRX 3ROHOMMQeCKOrO H co~anbHoro psaBHTHR

CCC? HS 1985-1990 1'1'. H HS riepHO,I\ ~o 2000 r. nO,I\qepKHBaeTcR Heo6xo-

,ll.HIilOC'l'b lDHpoKoro npHMeHe!:lHR PSSJlHqHbcr MaHHnyJlRTOpOB H BCTpoeHHbcr CH-

CTeM SBTOMaTHqeCKOrO ynpaBJleHHR. ilpe,I\CTOHT ocy~ecTBHTb aBTOMaTH3a-

l.\HIOnpOHllB0,I\CTBS. 06eCneqHTb umpoKoe npHMeHeHHe KO"LUbIOTepOB H po60-

, TOB, BHe,I\PeHHe rH6KO~ TeXHonorHH, n03BOJlRIO~e~ 6~CTPO H 3~eKTHBHo

nepeCTpSHBaTb npOH3B0,I\CTBO HS H3rOTOBJleHHe HOBO~ np0,I\YK~H. Oco6yro

aKTyanbHoc;'b B STOt' CBRSH npHo6peTslOT BonpOChl psspa60Tlui H BHe,I\PeHHR

MHKponpoueccopHbcr CHCTeM.

3.necb lite ,JJ.OJDllHl:l6HTh onpe.n.eJIeHbl l\eJlb KypCOBOPO npOeKTtlpOBa-

HHIl, BOSMOllUlwe 06J1aCTH npI1Met!eI-IIUI MHKP0BL!qHCJIl1TeJlR, era CBRSh

C BHewHetl cpe,I\o~ H KOHTPOJlb pa6oTocnoco6HoCTH.

QyCTb Tpe6yeTcR cnpoeKTHpoaaTb MHKPOBhlQHCJlHTeJlb ,I\JlR peanHSSl\HH

q,opMYJlbl

l=AxB, (1)
I',Il,e A H B - onepaH,lI,IJ, npe,I\c~'aBJleHHble B ifJoPMSTe C n.nsBslOlqetl aanliToA.

fupldST KOM~ )\JIR peanHss~H (I) npHBe,I\eH Ha pHC. 1. ):\SHHSlI

KOMaH,I\S OTHOCHTCR

t :,8 11It' 15,'_I<_On_I_X1_Lic]
PHc. I. illOpMST ~eanHayeMot\ KOMSHA~

K THny KOMaH,I\ "naMIlTb-naMlITb". KO~'Opl:Je BblnOJIBRlOTClI

aJlrOpHTMoM (I]
[(xf)] II [(Xl)] - [(x1)] .

llpH ee B~nomfeHHH onep~l:J A H B Bhf6upaIDTCli liS onepsTHBHOM n8MlITH

MSlllHHbJ (03Y) no a,n,pecaM, Ha KOTOpbl€ YKSSbIBseT CO,I:\eplKHMOeperHCTpOB

o6ll\erer' HSSHSl:/eHHR (POH)' npou,eccops, onpe1\enlleMblX nOJIflMI1 )( 1 H X2.:
KOMaH,ll,b1. 3aTeM B npou.eccopHOM 6J10Ke OnepaH,I:\bJ nepeMHOlKaIDTCIl 11 nOJIy-

qeHHblM pesyJlbTaT sanHCblBaeTCR B IlQenKY naMflTl1, 38,lJ,aHHYIOCO,I\eplKHMHM

O,ll,HOPOHa POB, HS KOTOpblt\ yRasNB8,eT none X f ROMaH,I\bl.

WOpM8T onepaH,Jl,OB, Yl:/a.C~;BYIOII1HicB onepe.U1U1, npMBe,I\eH He. Pl1c. 2.
OnepaH,ll, HMeeT 32 ,Jl,BOHtlHbTX paapfl,I:\S, lI:i HI1X HyJIesof,1 paspfl,J1, OTSE',n;eH

. PHe. 2. WOPM8.T,IJ.aHHbTX

no,ll, SHaK qHCJla (~~) ,paapll,IJ.bl 1-7 - nu,I:\ xapaKTepHcTMKy (eMe~€HH~

nOPMOK n C"1 ) H psapfl,ll,bJ 8-31 OTBe):'\eHbl ;I1.J11lMaHTHCCbl qHcJla(I'1).

CMell1eHHbl~ nOPM0l< orrpe,I:\eJllleTClI 113 WoPMyJIhf

nCM = n -1"64 , (3)
r,I\€ n - nopP~OK onepaH,lI,8..

OCHOB8.'iHe nOpSl,il,Ka npl1MeM paBHb!M 1\BJM. Tor,I:\a qHCJlO l
men aaTIllTof,1 MOlKeT 6hfTb npegcT8BJleHO B Bl1ge

l. = M . ?. "eM •

MCXO,lJ,Hbleonepa.H,lI,IJ npe,ll,CTSBJleHbl B naMRTH Ml1Kpo8BtA B !i,)pManI1S0BaH-

HOM BIV\€ n npRMOM Ko.n.e. B Rat~eCTBe npHM€r-iJ. B Ta.6J1. I nORl:laaHO npe,l.\

CTSBJleHMe HeKoTopbTX HCXO,I:\HblX,ll.aHHhlX [2] .

TaUllHUS I
l1p€gcTaBJleHHe qHceJI C l1JlaBs.rou\ell san1l1'01l

)J.eCSlTHtliIOe npe,I:\CTaEJIeHHe E naMffTI1 3BM
ql1CJlO 3H OCM M

16289 a 100 1110 1111 1110 1000 0100 0000 0000

-Hi289 I 100 IIIO 1111 1110 1000 0100 0000 0000

-0,01 I DIn DID 1010 0011 1101 0111 0000 1100

0,01 0 DIn 010 1010 0011 1101 0111 0000 1100

np~ yMHo~eHHH qHCe~ C nJlnBruQ~e~ 3anRTO~ nOpR,I\KH COMHO~TeJle~

CKJl8,Il,fIBBJOTCSla COO'faeTCTBHH C WoPMyJloA [2 J
n(M~ =. nC"14 + [1C"1& - 64 , ,(5)

a MnHTHCChf nepeMHO~lOTCR

B cJly~a.eHeo6xo,!\I1MOCTI1·np-0ii-3Be,I:\eHHe Ho!JMMH3YeT(;{-ITy.reM -CABHrll
MIlHTI1CCbl Mt HS O,ll,HH paapM BJIeBO 11 BbIl:/l1'faHHlI HS nOPMKa cYI.D.lbdlcMz

e,ll,HHI1~. FesyJlbTB,Ty npl1CB8l1BaeTClI SHaK nJlKJC, eCJlI1 COMHOlltI1TeJIl1

I1MelO1'O,ll,I1HaKOBbreaHa.KI1, 113HaK MHHyC, eCJl1'I 3HaKH COMHOlKl!TeJletl

pa3Hble.



B nOllCHHTeJlbHoll alH1>ICKe CJle,IJ.YeTrrpHBeCTl1 XapaKTepHble rrpl1Mephl Bbl··
nOJlHeHHll Sa,n,aHHol! OnepllQJ.l1l (Ha nepenOJIHeHHe. Bbll10JIHeHHe HOpMMIl3a-
UHHH T.~.).

CTpyKTypH8.H CXeMa MHKPOoBM )J,JIHpeaJlH3a-qHIl a8,U,llHHoe14JyHl<!.1.1H1(1)

_npIlBe.n.eHa Ha pHC.: 3. B ee COCTas BXOAHT cJIe.n.~~lle OCHODHble OJlOKH:
perHcTp KOM9HA (PK), HIl KOTOpbll! C mHHbl .n.9HHb~ IlpHHHMaeTCff BblOP9H-

HM Il-803Y KOMaH,ll,a;
npeo6pa30BaTeJlb HaqaJlbHOrO ~eca ([iliA), KOTOpbll! .n.eKoAHpyeT KO)1,

OI1epa~HH'npHHaTof,\ B PI{ KOMaH)l;hl;
6JlOK MHKporrporpaMMHoro ynpaBJIeHHR (BMY) yrrpaBJ1l1eT BUOOpKOl! MHK-

pOKOMaH,ll, H3 MHKponporp8MMHol! mUMITH (MJID);
per!icTp MHKpOKOMaH,ll. (PMK) IlpIDIKMaeT BblOpa'lH~ ¥os MflfI MKKpOKOMaH-

,ll,Y;
6JlOK oopaooTKH AaHHMX (BO~)oC~eCTBJllleT JlOrK~ecKYD H apHVMeTH-

_~ecKyID oopa6oTKy HH~pMa~HH;
: onepaTHBHoe 3anOMHHa~~ee yCTpO"&TBO (03Y) npe)J,HaSHa~eHo AJlH xpa-

HeHllll KOMaHA H ,ll,8HHbIX;
, perHcTp 8p,peca naMll'rH (PAIl) XpaHHT wec lI~el!l(l1npH o6p~eHilH K

OJ!OKy 03Y;
perl1C'Cpbl BXO)J,Hb~ (PBx)\) H BblXO)l.HblX(PBbIX)\) A9HHbIX nOSBOJlmoT npo··

HSBC)'\l1Tb oOMeH )1,a.HHbIMHMell\lI.YEO)}, H 03Y,
'6~OK CHHXpOHK38UHH (BC) CJl~T AnR BblPa60TKH CHHxpocHrHaJIOB. no-

cTynaro~Hx B OJlOKH MHKPOSBhI;
nyJlbT'yTIpaBneHHH (ITY)Heo6xOAIDd,IJ,Jlfi 3anycKa M~[KPOBb~Hc~HTe~lI B

pa60tlee COCTOflHKe;
MY~bTHrIJleKcopbl MX 1 H MX 2. Heo6xo,Il.I4MLI,rVI1InOAKJliOqeH~ COO'fBeTCT-

BYlOlI\e~ HHepopMIlUHH KO BXCAaM Dl 14 A A 6J10Ka oopa60TKI1":)J,AllHhlX.
ilpH paapa6oTKe- CTPYKTYPHO~ CX8MLI pRC. 3 rrpe,u.noJlaranccb. q,/,o B

IKatleCTBe C~eTtlHKa a,n,peca KOMaHA Heno~b3yeTcA 0Aml 143 POHoa 6J10Ka
oopa6CTKI1 ,naHHbIX (HaIlpRMep, R15 ).

PaceMOTp~ 60Jlee no~o6HO CTpyKTypHLle cxeMLI BMY H BO;~.

C'CpyKTypH811 exaMa BillY. Bb1T10JlHeHHOro Ha oeHoae MHKpocxeM ltIa04BYI,
nOK8S8H8 HB pHe. 4. OCHOBHb~H3J1eMeHTaMH 6EORa lIBERIDTCR:

I) tleTb.rpexpa3pn,fI,Hblf:lperlllc'1'PeOC'rOflHl1il (PC), npe,r~H8311av.eHHl>Ili,lJ.JJfl
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P9.S&.HAbl 0603HBtleHMe HBcHlat1eHrleI.{
0 - 3 MO - M3 A,n,pec POR no 1(8HBJlY l\_

4 - 7 ABO - AB3 Ar\pec POH DO Km~MY B --
8 - 16 1'110 - MH, 1IcTot1HJ1K, onepEll\.jH. npl'leMHHK B MnG,

17 - 40 DIO - D124 DXO,ll,b1,u,3HHhIX B IAflC

41 OCT Cv.rH8.lI oC'paHOBB

42 Cl BXOAHO~ nepeHoc BOon -

I43 OE YnpaBJle!-me BbDCO,n,8MM MflG

44 }i If YnpaBJIeHHe MX -1Il-!l'IMIi MDC
45 - 47 r'!K!:I 1~ ..~JeHl1e MX KOAB yCJIOBI1Sl

48 - 51 10 - 13 Ol1epaul'Il'IB CX8Me K1804BY3
-52 .-59 DAG -DAIl BHemWMJ BXOAb1 ar:,pecB 1\I804BYI

GO ABOCT ~~ 8Baprli1HoroocT8HOBB
61 --t-:Pc I YrrpaBJleI-l11eperJ1CTpOM COCTORHMl!

62 PAIT Ynpa,BJiel-nre perw:TpoM ar"peoa !18M!'lT>I
,"-"

63 tjT/3n PemIDA t1TeHMR/sBI1MCrI 03Y

=j64 I1YCK 023 CMrH8y. 3a~YCKa ClnOKB 03Y
65 -

6~
YnpaBJleHI'l8 MyYobTl1rmeKCOpoM MX2

-----f---------
67 PBxon . ,YnpaBJleHl'le pePMcTpoM BXOAHMX ,lJ,aHH~~

I
58 PBblx.n Ynpa,BJIeHl1e perMcTpoM BblXO,D.HblXAaHHblX

-69 P!{ YrtpBBYoeHHc perrlCTpOM KOMaHA .-
70 .. 75 EI - E6 YnpaMeHMe ClJIOKOM CBR3li --
76 - 7'7 MXI YnpaBneHHe MyJlbTHITJIeKCOpOM MXI

78 rOT CHrH8Jl POTOBHOCTli MliKpo3BM

79 UMlm CHPH8Jl yr~aBneHHSl ~nliTenbHocTbID ~llKna-- I



xp8.HeHHn rrpV.3HB.KOBpe3ynbTB.TB. onepa~H, BMnonHeHHO~ 6nOROM o6pa6oT-

RH ~aHHblX HB. npe,ll,hl,I\Yil1eHTaRTe pB.601'bl. Ha cxeMe 3TH rrpV.3H8.KH 0603Hl~.-

~eHH cne,I\Yn~HM 06p8.S0M:

l - rrpM8HB.R HyneBoro per-oynbTB.TB.;

V - rrpH3HaR nepenOnHeHM.f: BOA;
II! - BblXO,n.3HaRa peSYJIbT8.TB.;

CO - BblXO,n.nepeHoca BOA;
2) MynbTHnneKcop Ko~a YC~OBHg (MKY), KOTOP~~ BH6HpaeT HCTO~iMR

YCJlOBHll fVIR 1'eR~e~ MHKpOKOMB.H.u,b1,B KB.qeC'I'B6 HC'r()~HKOB HCnOJlbsYIOT-

Cil pB.Spll,ll,hl pel'MCTpa COCT01UUIIl. ROHCTaHTbj JlOrHl1eCKOl'O HyJl.fl M e,n.IDllll1,1l.

8. TB.1(]le CHl'H8JJ It llycR It c nYJIbTa ynpaBJIeHHI1;

3) cxeMa ynpsaneHHH CJI€,n.ymil1HMBAPecoM (YCA) BHnOnHeHB. Ha MHRpO-

CxeMe laS04BY3 [3-5} H rrpe,lJ,HA.3HaQeHaf(JlI1 rrpeo6paSOBaHIHI nOJln MII:KpO-

ROMaH,lI,bl10 - 13 11Ha60p em'HMOH Alifl cxeMhl ynpaBJleBH1! weCOM MIUCPO-

~OM!Ul,lJ,bl;

,4) ABe ~eT~eXpB.3pR,l\HblX ceKQHM yrrpaBneHHg BAP6COM MHRPOKOMaHA~

(CYA.M) Ha OCHOBe MHKpocxeM raS04BYI [3-5] npe,Il,HasHaqeEbl AJiR <PoPl,;It-

POBaHIHl: BAPeca MllKpOROMaHAbl 110,n.BC4,n.eikTBlleM BHemHHX ynpaBJlfllOlijl1X

CllrH8JlOB;

5) MMl{porrpoppaMMHafl naMflTh (MIID) rrpeAH8SHaQeHa ,ll,Jlfl Xp!UieHMJ! MHK-

ponporpaMM peaJIHsyeMNx ~3rl~UH~.

!APec MliRpOKOMBH,l\bIC BhlXOAOB Y CX'Mhl CYAM nepe)l,aeTCIl: Ha a,n.pec-

HNe BXO~hl nro1gTIt MHKpOnpOrpaMM. C~HTaHHaH H3 MIID MHRpOKOMa~)l,a no ne-

pe,n.HeMy <ppOHTy CI1HXPOClfNlaJIa C ~ 60A '3anHcbfBaeTCI1 B p~rHcTp MHKPO-

KOM!Ui,n..

.MHl(pORO~~a co.n.e~ItT 80 ABOH~blX paspR,l\OB. KOTop~e paSAeJleHU Ha

HeC1WJlhRO IlOJIetl. COCTl;B H HaSHa~eHHe R!'l.1l\lJ,OPOnOJlfl MIlKPOKOM8H,l\b1rrpe.n.-

CT8BJIeH B Ta6J1. 2.
HaSH8tleHl-!e nOJleti AJlR ynpaEJleHllJJ MyJIbTHTIJleKCOpmlli M KY. M Xf 11

,M X2. nOKaSaHO B Ta6JI. 3 - 5 COOTBe1'()TBeHHO.

Ta6JIHUa. 3
YnpaBJIeHlle MyJIhTItTIJIeRCOpOM Ko~a YCJlOBHR

MK [45)

o
o
o

MK [46]

o
o
I

&IXOA

Z (npH3HaK HyJlJJ)

IV (rrpH3HalC 3HaRa)

CO (npW'IHaK nepeHoca)

MR [47]
o
I
o

Ml\ (45) MI{ [46) MK [47J

0 I I

I 0 0

I 0 I

I I 0

I I I

BbIXO,I\

V (npH3H8K nepeno.nHeHlHJ)

[{oHcTaHTa "I"

KOHCTaflT8 f'O" --i
Cl'lPHaJI "DycR"

ITpeTbe COCTORHHe

MK [65]

o

~~

MR [66]

o
I

o
I

BblXO~ MXl
[loJle X 1 perHc1'pa KOMaH,lJ,

nOJle Xi pepy.cTpa J\OMaH~

DOJle AA peI'ItCTpa MHKpOKOMaH,ll,

TpeTbe COCTOf!Hl'le

.
MI{ [761

o
o
I

I

BblXOA MX2
3KaQeHHe A HAll C nyJ1bTa yrrpaBJleHIHI

DOJle D I pepltCTpa MW<pOKOMaHA

&1X0,lJ,pePIlCTpa BXO,lJ,HWXAaHHhIX

TpeThe COCTORHHe

MR[77]

o
I

o
I

CIlPH8JJblynpaEJleHIlR CYAM (SO. S1 • FE 11 PUP), rrpeo6pa30BETe-

JleM HatlMbHOI'O a,u,pec9. (ME",) H nOJIR a,n,peca BeTBJleHHff pel'HcTpa MHK-

pOKOMaHA (PE:) q,opMHpylOTCR Ha BbIXO,il.8XcxeMhi yeA KIS04BY3. CHl'Ha..'l,

CYAM rrpe,n.H8sHat,eH ,!I,JlR YCT8.HOBKI1B HyJlb a,n,pecHblX BblXOAOB '{ MI1RPO-

cxeM, RIB04BY:::. STOT Cl1rH8JJ i!XJpMllpyeTcR Ha BblX0,ll,e 6J1olta CHHxpOHJ.lSIJ.:'I,I1H

npH nOCT:\rt1JIeHHHHe Hero cnyJIhTa ynpaBJle,HHfl CHrH8Jla lt3al'pysRa H8-

Q8JJhHOrO a,n,peca.", (3HA).

YnpaBJleHHe 6.nOKOM 03Y OC~eCTBJlJ'leTCR nyTeM <PoPMHpOBaHHRyrrpaBJlJl-

ID~X CMPH3J10B B COOTseTCTBHH'C Ta6JI. G.


