
Dfib 8JlMH eHHbiM 
MHCTM TY T 
RAepHblX 

MCC ne,[lO B8HMI 

AYfiH8 

13-85-58 


B.B.3H~b6epr·, n .\ .KYIHHHQ, P.To~eAo 

MHKPonpOUECCOPHOE YCTPOHCTBO 
KOHTPOJIH TOKA 
H ynPABJlEHHH HAnPHIEHHEM 
.IA rA30B~X npOBOJlOqHhiX ,ll,ETE. KTOPAX 

Ha npaBneHO B ~ypHan 


'n pH/)Opbl H TeXHHKa 3KcnepHML'" a : 


* MOCKOBCKH~ r OCYAapL T~~H~~~ ~hHBcPCHTeT 
11..... f1.3 .J10MOHO COB') 

1'985 




BBE.Q,EHHE 

npM 3anYCKe M so BpeMA 3KcnnyaTa~MH npOBOnO~HWX ra30BWX AeTeK
TOPOa~ B ~aCTHOCTMJ pa60Ta~MX S . CaMOraCA~eMCRCTpHMepHOM pe*M
Me/ l , I,B03HMKaeT He06xOAHMOCTb KOHTponA nOTpe6nReMOro TOKa 
"I OnepaTMBHOrO ynpasneHHR SWCOKHM HanpAlKeHHeM. 3TO oc06eHH.o 
8aIKHO 8 npo~ecce T.H. IITpeHHpoBKH"/3/.,Q,nR aSTOMaTH3a~HH npOAOn
IKHTenbHOM np04eAYPW "TpeHHpOSKH" "I 06ner~eHHA 3KcnnyaTa4HH Ae
TeKTOpOS pa3pa60TaHO YCTPOMCTSO ynpasneHHR aWCOKOSOnbTHNM HC
TO~HMKOM /YYBHI Ha 6a3e MHKpOnpO~eccopa /pHC.t/. B OTnHI.IMe OT 
pa3pa60TaHHWX paHee HHTenneKTyanbHwx KOHTponnepoa/ 4- 7/. 8 A8H
HOM YCTPOMCTSe MHKpOnpo4eCCOp paCnOnOlKeH S HOpManbHOM 6noKe 
KAHAK. Pa60Ta 8eAeTCA no nporpaMMe. 3ano*eH~OH B nOCTOAHHyQ 
HnH onepaTHBHYQ naMATb YCTpoHCTsa. ,Q,nA nOArOTOSKH nporpaMM HC

-nonb3yeTcA SHeWHAR 3BH C nOAKnQ~eHHWM KpeHTOM KAMAK. 3TO n03BO
nAeT COKpaTHTb KonH4eCTSO annapaTHWX cpeACTB YYBH Ha 3Tane nOA
rOTOBKH M OTnaAKH nporpaMMW. 

" 
PHc.l. ~YHK~HOHanbH8R cxeM8 

YCTPOHCTB8. BITY - 6nOK npo

~eccopHoro YCTPOHCTB8. AUIT 
8HanorO-~WpOBOH npeo6pa30Ba

Tenb, UAIT - ~HwpO-8HanoroBNff 


npeo6pa30s8Tenb. HIT - yn

paBnRe~ BWcoKoBonbTHWfi HC

TOQHHK NB-850. 


6flOK npOUECCOPHOrO YCTPOACTBA /6ny/ 

OH COCTOMT /pHc.2/ "13 np04eccopHoro MOAynR. naMRTH, KOHTpon

nepa npAMoro AocTyna K naMRTM, napannenbHoro HHTep~e~ca H cxeMW 

CHHxpOHM3a~MH BHeWHHX YCTPOHCTS. np04eccopHWH MOAynb c06paH no 

CxeMe, onH3KOH K onHcaHHOH a/ 9/. Ero OCHOSOH AsnReTCR 

HC KPS80HK8oA. ,Q,nA nOBwweHHR HarpY304HOH cnoc06HOCTH WHH aApeca 

M AaHHwx Hcnonb3YQTCR WHHHwe ~OpMHpOBaTenM Ks89An26 H KS89An16 

COOTseTCTseHHO. 


naMRTb COCTOHT "13 onepaTHBHoro 3anOMHHa~ero YCTpOHCTaa /03Y/ 
oC"beMOM 1Kx8 6HT H cTHpaeMoro nepenporpaMMHpyeMoro nOCTOAHHO
ro 3anOMHHa~ero YCTpoHcTBa /Cnn3Y/ 06"beMOM TaKlKe lKx8 6HT. 
CxeMa Bw60PKH aApeca npH SKnQ4eHHH nHTaHHR MnH npHeMe KOMaHAW 
NA(O)F(25) nPHnHCWBaeTfD3Y aAPeCHQe.... Dpn~ OOnOHt03FFH, a OJY 
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PHc.2. BnOK npoueCCOpHOrO YCTpoficTBa. CHrHBnM ynpaBneHHH: 
RESET - c6poc; HOLD, HLDA - 3anpoc H nOATBep~eHHe9a
XBaTa mHH; INT, INTE - 3anpoc H paspemeHHe npepMBaHHH, 
MEMR, MEMW - QTeHHe/3anHcb B naMHTb, I/OR, I/ow - qTe
HHe/3anHCb B YCTpoficTBa BBoAa/BhlBoAa; INTR - ~TeHHe KOMaH
AN 06CnyxHBaHHH npepMBaHHH; EN - aKTHBaUHH MOAynH; 
R/W - QTeHHe/3anHcb. 

0400HT07FFH /aBToHoMH~H pe*HM/. CHrHan c6poca /Ha4ano pa60T~/ 

H CTaHAapTH~e KOMaHA~ npep~B9HHR a 3TOM cnY4ae 06pa6aTwBaQTcR 

nporpaMMaMH. 3ano*eHH~MH B Cnn3Y. npH nocTynneHHH KOMaHA~ 


NA(O)F( 17) cxeMa IIMeHReT MeC1'aMHIl aApeCH~e nonR. nepeAaaaR yn

paBneHHe nporpaMMaM. 3anHcaHH~M'a 03Y /pe*HM oTnaAKH/. 


Ha 3n~ne OTnaAKH nporpaMM~ Tpe6yeTcR YA06HaR CBR3b onepaTopa 

C 03Y MHKponpo~eccopa. OHa Mo*eT 6~Tb opraHH30BaHa nH60 npo

. rpaMMH~M 06pa30M. nH60 no KaHany npRMoro AocTyna K naMRTH /nan/. 
B AaHHOM YCTpoHcTse peanH30BaH 06MeH no KaHany nan. npH He3Ha
4HTenbHOM ycnO*HeHHH annapaTHoH 4aCTH TaKo~ pe*HM ynp~aeT 06
MeHHH~opMa~HeH C naMRTbQ H n03BonReT AenaTb 3TO 6e3 BMewaTenb
CTBa MHKponpo~eccopa. CBR3b C BHewHeH 3BM ocy~ecTBnReTCR 4epe3 
KOHTponnep KpeHTa KI{ 007 - K3 002/8,101 - MarHCTpanb KAMAK 
KOHTponnep nan. KOHTponnep nan pa60TaeT cneAY~HM 06paSOM. no 
NA(O)F(17) npOH3BOAHTCR 3anHCb Ha4anbHoro aApeca 06MeHa B aA
peCH~e perHcT~ H aKTHaH3HpyeTcR WHHa HOLD. npo~eccop a OTBeT 
nocwnaeT cHrHa~ HLDA, KOTOP~H pa3pewaeT ,KoHTponnepy ~XOA Ha WH
H~ aApeca H AaHH~x, a TaK*e YCTaHaBnHBaeT CHrHan~ L, Q, X, He
06xoAHM~e AnR BeAeHHR 06MeHa C K3 002/10/. 3anHcb H 4TeHHe na
MATH npOHCXOART no NA(O)F(16)*HLDA H NA(O)F(O)*HLDA COOTBeTCT
BeHHO /pHc.3/. B KOH~e Ka*AOrO ~HKna 4TeHHR/3anHCH aApec YBenH
4HaaeTCR Ha 1. BWXOA H3 pe*HMa nan /cHRTHe CHrHana HOLD/ nocne 
Ha4anbHoH 3arpY3KH oTna*HsaeMoH nporpaMMW npoH3BoART no NA(I)F(II). 
npH 3TOM nOAa.eTcR TaK*e CHrBan c6poca RES, no KOTOPOMY npo~ec
COPH~HMoAynb B~pa6aTbiBaeT KOMaHAY 06~ero c6poca RESET. an,. a~
XOAa H3 pe*HMa nan 6e3 c6poca npHMeHAeTCA KOMaHAa NA(O)F(II). 

PHc.3. BpeMeHHMe AHarpaMMM 
pa60TM KOHTponnepa nun. S2 
cTpd6-HMnynbc MarHCTpanH KAMAK; 
F(O). F(16) - WYHK~ QTeHHH 
H 3anHCH; MEMR, MEt-l'W - CHrHBnbl 
QTeHHR H 3anHeH B naMRTb. 

LtHKn 
JaIl101 

CaR3b C BHeWHHMH YCTpoHcTBaMH /BY/ ocy~ecTBnAeTCR C nOM~bQ 
napannenbHoro HHTep~eHca H8 6a3e HC KP580HK55 H cxeMW CHHXPOHH
3a~HH BY. napannenbHblH HHTep~eHc nporpaMMHO HacTpaHBaeTcR TaK/Il/: 
nopT A BBOA B pe*HMe 1 C nOAa4eH 3anpoca npepMBaHHR INT. nopT B 
a~BoA a pe*HMe 1. npH 3TOM 06MeH npoHcxoAHT no HHH~HaTHae nepe
AaT4HKa H conpOBO*AaeTCR cTp06HpY~HMH CHrHanaMH. nepBaR KOMaH
Aa 06cnY*HBaHHR npe~BaHHA no cHrHany INTR 4HTaeTCA H3 perHcTpa 
K589HP12. CxeMa CHHxpOHH3a~HH BY a~pa6aT~aaeT 4eT~pe CHrHana 
npH B~nonHeHHH npo~eccopOM KOMaHA OUT 03, OUT 02, OUT 01. OUT 00, 
npH4~M nepa~~ H3 HHX - B ypOBHAX NIM, OCTanbHble - TTn. 
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6nOK HMeeT Ha nepeAHeH naHenH 3 pa3.eMa: OAHH - AfiR CBh3H 
C Aun H UAn 4epe3 napannenbH~H ~Tep$eHc, Ha BTOPOH B~BeAeHW 
3 TTn - CHrHana OUT AfiR CHHxpOHH3a~HH BY, 4epe3 TpeTHH nOAaeT
CR CHrHan OUT 03 B cTaHAapTe NIH. 

6nOK npE06PA30BAT~nEA 

BHeWHHM YCTPOHCTBOM, BeAY~HM oGMeH C napannenbHwM HHTep$eH
COM, RBnReTCR 6nOK Aun-UAn /PHc.4/. OH COeAHHReTCR C 6ny KaGe
neM 4epe3 pa3.eM~ Ha nepeAHHX naHenRX 6nOKOB. Aun, pa60Ta~HH 
no npHH~Hny nopaapRAHoro B3BeWHBaHHR, nOCTpoeH Ha 6a3e 12-6HT
HorO UAn K594nAl H perHCTpa nocneAOBaTenbHoro npH6nH~eHHR 
K155HP17. Aun 3anYCKaeTCR npH npHeMe CHrHana OUT 00 Ha 6ny. 
~R oGMeHa C 6ny Hcnonb3YDTcR a cTapwHx 6HT.,CxeMa orpaHH4eHHR 
BwxoAHoro ypOBHR UAn aaAaeT MaKCHManbHO AonycTHMoe BwxoAHoe Ha
npR~eHHe, OHO perynHPyeTcR nOTeH~HoMeTpoM, BblBeAeHHwM Ha nepeA
HDD naHenb. 

B03Mo~eH TaK~e 06MeH HH~opMa~HeH C 6noKoM no MarHcTpanH 
KAMAK: NA(0)F(25), - 3anycK Aun, NA(O)F(l) - 4TeHHe Aun, 
NA(0)F(17) - 3anHCb B Aun. 

PA60TA C YCTPOACTBOM 

nOArOTOBKa nporpaMM AnR YCTpoHCTBa BeAeTcR C nOMo~bD BHeWHeH 
3BM /HcnOnb3yeTcR ABK-l/8// no nporpaMMaM INTEL H CONTR. INTEL 
/Kpocc-acceM6nep/ TpaHcnHpyeT nporpaMMw C R3blKa acceMGnepa B Ma
WHHH~H KOA. CONTR /ynpaBneHHe npRMWM AocTynoM B naMRTb/ 3arpy
~aeT nporpaMMY B 03Y. npH oTnaAKe anropHTMa CONTR oc~ecTBnReT 
4TeHHe Heo6xoAHM~X AaHHWX H3 03Y, HX 06pa6oTKY H BWBOA Ha 3KpaH 
3BM; onepaTop Mo~eT BHeCTH H3MeHeHHR B napaMeTpw anropHTMa. OT
na~eHHaR nporpaMMa 3anHCWBaeTCR B Cnn3Y C nOMO~bD nporpaMMaTopa 
/6noKa KAMAK/ Kn 001/12/. 

3AKJlI04EHHE 

YCTpOHCTBO 6~no Hcn~TaHO B pa60Te C nnaCTHKOBWMH CTpHMepH~MH 
Tpy6KaMH/2/. npo~ecc TpeHHpOBKH npH 3TOM npOBOAHnCR no AOCTaT04
HO cnO~HOMY anropHTMY, He Tpe6YR nOCTORHHoro KOHTponR co CTOPO
HW onepaTopa. 

YCTpOHCTBO MO~HO Hcnonb30BaTb H AnR ynpaBneHHR TpeHHpOBKOH 
HeCKonbKHX AeTeKTopOB, nOAKnD4eHHWX K 06~eMY HCT04HHKY BWCOKoro 
HanpR~eHHR. npH 3TOM Aun He06xOAHMO n004epeAHO nOAKnD4aTb K Ka~
AOMY H3 AeTeKTopOB - HanpHMep, C nOMO~bD KOMMYTaTopa aHanorOB~X 
CHrHanOB KA 004/12/. nOcneAoBaTenbHoe CKaHHpOBaHHe MO~HO o6ecne
4HTb nOAa4eH CHrHana OUT 03 Ha IIBx.+1" KA 004. B03MO)!(HO TaKl!<e 
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PHc.4. CTPYKTypHal'! cxeMa onOKa A.IlIl-UATI. pnn - perHCTp 
nOCJIeAOBaTeJIbHOrO npHonuxeHHH. K - KOMnapaTOP. r -
TaKTOBb~ reHepaTOP. OB - aanycK~a OAHOBHopaTOP. 
CO - cxeMa OrpaHHQeHHl'! BbmOAHoro HanpHEeHHl'!. B~I+~4 
oy.pepHble perHCTpbl. Kll - CHrHaJI "KOHeQ npeoopaaoBaHH1i". 
OBF, ACK, IBF. STB - CHrHanbi CTpooHpOBaHHH AJIl'! ynpaBJIeHHH 
OOMeHOM C BIIY. 

nOAKnD4eHHe K 6ny APyrHx BHeWHHX YCTPOHCTB, 4TO PdCWHpReT 06
naCTb ero npHMeHeHHR. 

nOAroToBKa nporpaMM ynp~eHa 6naroAapR Hcnonb30BaHHD BHewHeH 
3BM. BMecTe C TeM YCTPOHCTBO aBTOHOMHO B pa60Te, T.K. HMeeT 
B CBoeM COCTaBe CnnSY. 

ABTOPW 6naroAapH~ H.B.XOMyTOBY aa npeAOCTaBneHHe nporpaMMW 
Kpocc-acceM6nepa, H.H.4YPHHY H B.T.CHAOPOBY aa none3H~e 06cYM
AeHHR, M.C.6HneHbKoMY 3a nO~b. B pa60Te C ABK-l H r.B.HH~enb
Maxepy 3a nOCTORHHYD nOAAepl!(KY H BHHMaHHe. 
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C006~EHHlI. KPATKHE C006mEHH1I. npEnpHH~ H C60PHHKH TPYAOB 
KOH.EPEHUHA. H3AABAEMYE 06bEAHHEHHYM HHCTHTYTOM 1IAEPHYX HccnE
AOBAHMM, lIBnll~tClI O.HUHAnbHYMH nY6nHKAUH1IMH. 

CCblnKH Ha COO~EHHlI H nPEnPHHTY OH1IH Aon~HbI cOAep~aTb cne-
AyoQHe 3neMeHTbI: 

- .aMHnHH H HHH",Hanbi aBTopOB. 

- COKpa~eHHoe Ha3BaHHe HHcTHTYTa /OH1IH/ H HHAeKC ny6nHKa",HH, 

- MeCTO H3AaHHR /AY6Ha/, 

- rOA HSAaHHR, 

- HOMep cTpaHH",bI /npH Heo6xOAHMOCTH/. 


npHMep: 

1. 	nepeywuH B.H. U op. OHHH3 P2-84-6493 
,l{y6HCz3 1984. 

CCblnKH Ha KOHKpeTHYO CTATb~, nOMe~eHH~ s C6opHHKe, Aon~HbI 
cOAep~aTb: ' 

\ 
- .aMHnHH H HHH",Hanbi aBTopoB, 

- sarnaBHe C6opHHKa, nepeA KOTOPblM npHBOARTCR .COKpa~eHHble 


cnOBa: liB KH." 
- cOKpa~eHHoe Ha3saHHe HHcTHTYTa /OH1IH/ HHHAeKC H3AaHHR, 
- MeCTO H3AaHHR /AY6Ha/, 
- rOA H3AaHHR, 
- HOMep cTpaHH",bI. 

npHMep: 

Ko~naKoe H.~. B KH. Xl MeroYHapoOH~a 
cUMn03UYM no ~oepHou 3AeKmpoHuKe, OHHH3 
,l{13-84-53

3 
,l{y6Ha 3 1984 3 c.26. 

CaeuH H.A' 3 CMupHoe r.H. B c6. "KpamKue~ 

coo6l14eHU~ OHHH"3 H 2-843 ,l{y6Ha31984,c.3 . 

.. 

PYKonHCb nocTynHna B HSAaTenbcKHH oTAen 
, 25 RHBapR 1905 roAa. 
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