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Ir: 

TeXHHKa COBpeyeHHoro ~KqeCKoro aKCnepBMeHTa Tpe6yeT BBe~eBRH 

aB'1'OMaTl!3BPDBSHHOro KOHTpOJIJI li naCTpolIm CRCTeu OT60pa H peI'KC~paD;HB 

coCSHm. EoJIDIlIHe nepcneKTHBH BaTOM HanpaBJIeHHH OTRpHBae1' BCno.1.IDSOBa
HHe 8~eKTpOHHHX ônOKOB, cnoc06HHX rrporpaMMHHM 06paSOM UeHHTD CBom 
CTPYKT1PY R nBpaMeTp1l 1I-3/ . 

J1.Jm opraaaaanza O'1'HOCHTeJIDHO CJI01mHX 8JII'OpJil'l'MOB nepaasaoro 01'60
pa co6HTd: B CBC'1'eMaX ~}fqeCKOrO BKCnepOeHTa nmpOKO npHMeIDIDTCJI 
6HcTPO,IteAc'1'ByDItHe YCTpoAcTBa, BImo.JIWlJ)IllHe clJYHKLl)íD4 KOII6mIanHOHHOA JIO
I'HKl!I aan BXO.znnnm CHrHaJISMR. A.1tTyaJIDHol HBJIHe'lCJI sanasa COS,namUI YCT
poãcra, nepenporpm.mmpyeMHX na BHnOJIHeHHa pa3J1lr1U11:{X lPYB:IUUrll, lITO nos
BOJIHeT onepanmHo MeHJITD JIormty aHaJm3a B CDOTel'.BX Ól:lCjPOI'O o'1'60pa 
c06HTH1 B SaBBCHMOCTH 0'1' '1'pe60BaHHD 8RCnepHM8H'1'8 /4-8 • 

B paoore OIIHCHBaJO'l'CSI uporpaMMHo-ynpaBJIJleMIie 6JJOItB ,IPISI 6HcTpo1t 
JIOI'lltIeCRoi\ 06pa60'1'lGI CHI'H8JIOB, peamt3YDuwe npOHSBOJThHllA aaoop KOM6H
HallHOBHHX JIOI'R'IecIGIX ~, a rasae 6JIoR, n03BoJISIllI[lIl MO.ne.zmpoBaTb 
nporpaMMHpyeMHe JIOraqeCKHe YC'1'polcTBa c BJIeMeBTaMH DDCJIe,ItOBaTeKhHo! 
JIOI'.KIGl. 

I. MO,l[fJID "Ma'1'pmra 8x8" (pRC. I), mremtd aoceas HB({lopuana:ommx 
BXO,ItOB II BOCeMD BHXO,I(OB, nOSBOJIJIe'1' aapanxe~Bo no~1'D .no BOCDMH 
q,yHItI::(:KA ROM6mIaUHoHHOA JIormm 0'1' BOCDMH BXO,D;ImX JIOI'lAeCKRX CHrHaJIOB 
(IIaD:PJlHep, ~ "H", "illill", uam>pD'1'apBHe COBIIB.1teHWi, :982BeTBJIeHBe 
II yYJIDTHWIeKCHpOBaIme, npe06pasoBaID'Ie KO.n;OB li T•.n;.l. 

lorzqecKaSI odpa60'1'Ka BXO,IJ;BHX CHrBanOB npoucxo~ B 6HcTpo.nelcT
~yvmel HaTpune Dll3Y (nocToSIHHoe nporpaMMHpyeMoe 8ano~ee YCTpol
CTBO) , mmOJIHeHHoi\ na ,I(BYX MHKPocxeMaX TmI8 K500PEI49. 3'm mmpocxe
MH YC'1'aRaBJIHBalDTCJI na naBeJIDKaX na WIaTe 6JIOlta. 

llpB pa60Te YC'1'poic'1'Ba COBOxynHOC'1'D o~oBpeHeBHo nOCTynHBmBX 
BXO,ItmlI ClIrHSJIOB COC'1'aBJIJIe'1' anpec na axone IIIl3Y. BHxo.n;HHe ClU'HaJIbT 
COOTBeTCTBy.DT T86xHne RC'1'HRHOC~, upe.n;B8pZTexhBO S8BeCeBnol B llll3Y c 
BCn0XD30BaHHeM nporpaMMaTopa /9 • 

B 6x0xe npenycMoTpeHa pa60T8 co c'1'p06upoBaHHeM nxO,I(OB MO~JIJI H 
cTpo6IqX>BalIHeM mao.n;HHX CEI'HaJIOB. 

~ aTOM peDMe pa60TH (TYM6JIep' 51- B nOJIOll8mIB "BK.n~) B cxeae aa
nyCRa no nOJIOXH'1'eJIDHOMY q,POH'1'Y CHrHaJIa aC'1'po6 n , COnpo~ammero BXO,I(
ase ClII'HaJlH, mpa6aTI:lBaDTCSI ,I038 mmyJThC8. no nepBOyY mmyJIDCY BO BXO,It
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P.HC. I. ~KIJ;HOHaJIl>Ha.R cxeaa MO.n;yJIJt "MaTP»IJ,a 8x8". 

HOM peracrpe rana "sameJIKa" (MKKPocxew K500TMI33) aanoaaaaerca sxon
Rol RO,n U na BpeMH pemeHBR BHCTaBHReTCH Ha.a,npecHHX BXO,nax TITI3Y. 

BTOPO~ HMnY~bC c sanepXKO~, paBHoft MaKCKMaRbnoMY BpeMeHH BH60pKH 
IllI3Y (Tsa.n.::;:::' 27 RC, pUC. I), crpooapyer BI:lXo.JUIl:le CHI'Ha.7IU 6JIoltEl. IIpH 
aTOM CxrHaJI na BUXo,ne "8" conpoBo~aeT K~ sanycK ycTpoAc'1'Ba. IIo 
OKo~aKKH o,IlHoro ~Kna pa60TU npOHGXO~T caMopas6~ORHpOBRa cxeMU S8
nyCKa,H YCTPOftCTBO CHoBa rOTO~O K npHeMY KHq,oPMaUHR. 

ÜTIRcaHaHa pe%HM pa60TH nosBOAReT HCKnD~Tb BpeMeHHyID neonpe,neJIeH
HOCTb nOSIBJIeHIDI BHXO,ItH.HX CHrnBJIOB, ~plItIBHoit IWTOpOn RBJIReTCJI S8BRCH
MOCTb BpeMeHH Bu60pRH TIIT3Y OT a,npeca. »~ MHKpOCXeMH !{500PEI49 pas
6poc Bp8M8HR BH60pKH YKlla,Ilaaa8TCH B ,IlHanaSoH 7 HC. 

llpH pa60Te c O'1'HOCHTe~bHO ~HHHMH BXO~MH cHrHBJIaMH ~60 B 
CJIyqaRX, Kor,na ,nOnyCTKM8 BpeMeHHaJI Heonpe,neJIeHHOCTb BHXO~ KMTIY~

COB B npenezax 7 HC, BOSMomm paoora oea cTpo6HPOBaIrnJI, H~ B "naaa
MH"IeCROMtl pemme (TYM6JIep S1 - B noJIOJKeIDm "Bb[I\JI~). IIPH aTOM BXO,D;
HOa pernCTp padOTaeT B "npOSpa'tlHOM" peJmMe, R RMnyJIbCH npOXO,IVIT na 
BXO,n ÓAOKa 6e3 ,nonOJIHRTe~HOa WaPMHpOBKR. 

,II,1m aBTOMaTHSaUIDI TeCTHpOBaHHJI 6JlOKa, a '1'alOlte ,I(JlfI MaCKRpOB8.ID!.fI 
neKOTOpux BXO,nOB B nponecce pa60TH npe.n;yCMOTpeHO OTKJ!D'tleHHe co CTOpO
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HH MarnCTpaHH ~MAK ~6ax BXO~OB MO~~ c O~OBpeMeHHUM BHCTanneHReM 
na COOTBeTCTBYJl'luteM BXO~e Jm60 'JIOrlrqeCKOrO "O", .lllI60 JIOI'lNeCKOa "I". 
.1LJm sroro B ynpaBJIRIOuUIÍ1: perzcrp 6JIOKa no KOMaH,D;e NA(o) F (17)51 
sallHCUBaeTCR I6-pasPR~oe CJIOBO, npKqeM nepBHe ero BOCeMD pa3~OB 

HeCYT MH<PoPMarnno 06 OTKJlIDtIaeMhCX axcnax, OCTaJIbHHe paspR;J;bl YKaSUBaDT 
aa noraxe CRMe ypoBlm, BHCTaBJUIeMl:le aa OTKJIlOtIaeMIiX axcnax, IIpM BKJIK)
tIeHMM ITHTaHHR KpeHTa M no KOMaH,D;e 06meM YCTaHoBKMZ·52 npoMcxo~T 
pas6~oRMpOBIUl Bcex BXO~OB 6JIOKa U BH~atIa B MarMCTpaJI:õ KpeHTa CKrHaJIa 
" L ", KOTOIH MCJIYJIrnT JIMillo ,I(JUI onpeneaeaaa HaJmtIRH 6JIOKa B xpeãre 
RAMAK. 

2. MO.IlYJIb "MaTpMua IOxIO", (pMC. 2), HMeIOUWIR ~eCRTb luiq,oPMaIJ,MOH
HHX BXO~OB M~eCRTo BUXO~OB, nOSBORReT nap~eJIoHO nOJIyqaTo ~o ~eCR

TM WYHK~n KOM6HHaUHoHHOa ~orHKH OT ~eCRTM BXO~HHX ~OrHtIeCRHX CMrHa
JIOB. Pa60Ta 6JIOKa OCHOBaHa Ha CKaHMpOBaHHH ~pecoB M8TpH~ onepaTHB
Horo 3anOMHHaIOutero YCTpOaCTBa (03Y) , CHrHa~ Ha BHXo~e ROTOpO~ COOT
BeTcTBYIDT Ta6Jmue MCTRHHOCTR, npe~BapMTeJIbHO saHeceHHOa B 6JIOK c 
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MarHCTpaJm xpeãra KAMAK. Ma'l'PlmB 03Y BllnOJIHeHa na ~eCRTU MHKpOCXeMaX 
TRrra K500PY4I5. ~ saHeCeHRH He06xo~oft nporpaMMH B 03Y 6~oKa no 
RoMalQ.te [ NA (O) F (24) +Z]52BRJIlOtIae'Í'CR peJmM pa60TH "3all:HCll B 03Y t 
rrpOBepRa 03Y". IIpu 9TOM sanpemaeTCR pa60Ta 6~OKa no nepe~Heft rraHe~. 
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PRC. 2. cbyllKJ',:(HoHa.nbHaR cxeaa MO.nyJUL "MaTpUI.{B IOxIO". 
TIY- npe06paSOBaTeJIb ypOBHR. 

SanHCb IO-pa~p~oro C~OB8 no O~HOMY ~pecy 03Y ocymecTB~eTCff 

sa ,IJ;Ba WIMa KAMAK. B nepaox WIMe no KOMaH,D;e NA(o) F (16) 51 BO 
BXO~Oa perHCTp-MyJIbTH~eKCOp (MHRpOCXeMl:l TRrra K500TMI73) 3aHOCMTCR 
IO-ra3p~H ~ec SaIIMCUBaeMoro CJIOBa, KOTOpRft BRCTaBJIReTCR lia ~ec

HI:lX BXO~ax 03Y. Bo BTOpOM lJ,MKJle KAMAK no KOMaH,D;e NA (I) F (16) S1 B 
MaTpnuy 031 no ~aHHOMY ~pecy saHOCMTCR IO-pa3p~oe CJIOBO. TaKHM 
odpa30M,~ saHeCeHKR B 6JIOK rro~oft nporpaMMU pa60TR Tpe6yeTcR 
I024x2 = 2048 UKKJIOB KAMAK. 
~ BHHB~eHHR c60eB rrpH 3allMCH H rrpe~OTBpameHHR ~a~m JIO~ 

pemeHMn.He06xo~ ROHTpOJIll npaBHJIbHOCTn 3anHCR RH~pMaUHH B 03Y. 
IIpOBepRa npaBMbHOCTH aanaca onaoro CJIOBa BllnOJIHReTCff 3a TplI lJ,lIKJIa 
KAMAK. B nepaox IJ;HMe no ROMaH,D;e NA(O) F (I6) 51 B 6JIOR 3aHOCHTCR 
a~ec npOBepaeMoro CJIOBa. Bo BTOpOM IJ;HKJIe c MarlICTp~ KpenTa Ha llilI 

nax W1•••W1OBRCTaBJISleTCR npaaansaoe co~ePJKHM.o~ CJIOBa, K~Topoe 
cpaBHHBaeTCH c COOTBeTCTBYDmHM KO~OM, 3alllIcaHHHM B 03Y, B IO-pas~
HOM.InIcPPOBOM ROMIIapaTOpe, BUno~eHHOM Ha cxeMax "lICKJIID'tfHTeJIbHOe KJll1" 
(K500JnI07). B cnyqae COBnaneHRH CpaBHHBaeMRX KO~OB no KOMaH,D;e 
NA(O) F (I7) 51 YCTaHaBJlHBaeTCR B HOJIb rparrep "ilmar OilllI6KE" , KOTO
pl:lft npensapareasao BSBO~TCR no ROMaH,D;e [N A(,O) F (27) + Z+ q]·52• 
B TpeTbeM WIMe .KAMAK no ROMaIme NA(O) F (27) nposepaerca cocroaaae 
sroro rparrepa , HaJmtIHe CHI'H~a "'Q = I" CBH,IJ;eTeJIbCTByeT o npaaans
HOCTH sanHCH npOBepHeMoro CJIOBa. 

PeXHM pa60Tl:l no nepe~e~ naHeJIH BKJIE~aeTCR no KOM8H,D;e 
NA(O) F (26)S 2 . IIplI aTOM BXO,nu 6JIOKa KOMMYTlIPYJJTCR na anpecaae 
paspamr MaTpHI.J;bl 03Y. B peDMe CTp06HpOBaIDUI BXO~OB H BllXO~ CHI'Ha
JIOB tI>~OHMpOB8HlIe YCTpofiCTBa aHaJIOrHtIHO MO.uyJIl) "MaTpnua 8x8". 
I1plI aTOM CHrHaJI lia Bllxo~e "10" conpOBOJK,D;aeT KaJItJJ;llft sanycR YCTpOaCTBa. 

I1PH BKJIXl-qemm IIHTaHHJI xpeãra H npa ROMeH.ne o6mea YCTaHOBIG'I Z·52 
B MarnCTpaJIll xpeãra Bll~aeTCH caraaa " L ", KOTOpHn CJIYltHT ~ onpeze
~eHHR HaJIHtIlIR 6~oKa B CHCTeMe. 

B cOBpeM8HH1:lX aRcnepRMeHTaRbHHX YCTaHoBIUlX ~ 3~atI ynpaBJIeHMH. 
cKHXpoHH3aURR nrOueccoB, aBTOMaTH3auKH HacTpo«RH M TecTMpoBaHHR MHO
rOKaH8JIbHOn annapaTypH HCnOJI1l3YIOTCH YCTPO~CTBa ~ BI:lpa60TKH BpeMeH
HHX RHTepBanOB, TaKTMPYDmHX cepH~ KMTIy~llCOB /10-13(, ~CHaJIblrne 
YCTPO~CTBa c a~eM~HTaMH nOCJIe~OBaTe~llHOn ~OrHKH, HanpHMep, CtIeT'qlJK}I 
HM~~bCOB. C~BarOBHa parHCTpH, noc~e~OBaTe~lrne UHcPpoBl:le ROHTpOJIJle
p~I5/ li T.~. . 

TIpH rrOCTpoeHKH YCTpOnCTB nOCJIe~OBaTeJIhHOn JIOrHKH 60JIllrnHe nepc
lleKTHBH OT~BaeT HCnOJI1l30naHHe cne~aJIHSHpOBaillUiX nporpaMMHpyeMl:lX 
MRKpOCXeM 3/, a Ta~e HHTerya.n:bHl:lX sanOMHHaIDmHX YCTpOnCTB (3Y) no
BHmeHHoA CTeneHM HHTerpaIJ,MlI / 4-17/. Mx npHMeHeHHe nosBOJIReT, B 
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~aCTHOCTH, 3Ha~MTe~bHO paCmnpRTb WYHKUHOHa~bHHe B03MOXHOCTM no~06HHX 

YCTpolcTB. 
OCHOBY OllHCaHHHX BHme MO~~e~ COCTa~T COOTBeTCTByro~ 06pa30M 

O~pMneHHHe 6HCTpO~e~CTByromHe 3Y, 06eCne~MBaIDmHe BHnO~eHMe WYHKUH~ 

KOM6HHa~OHHOn ~OrlU<H. Ilenecooõpaaao pacmapeaae me npHMeHeHHR na 06

~aCTb WYH~ noC~e~OBaTe~bHOfi ~OrH~f ~ qero ~OCTaTO~O ~06aBRTb 

K HHM HeKoTopHe ~ono~Te~bHHe Y3~ I 4,I5,I?/. 

C 3TOfi ue~bID pa3pa60TaH cne~a~HH~ 6~OK - "rrO~e~OBaTe~bHaR ~o

I'HKa", oonepxamaã aaõop cooTBeTcTB~ 06pa30M I<OMMYTRPyeM!=DC qJyHI<lUI
OH~bHHX Y3~OB R 06eCne~BaromHH npH COBMeCTHOH pa60Te C 6~OKOM 

"MaTpHU8 8x8" HJrn "MaTpnua IOxIO" TaKTHpOBaIme, osaaaposanae anpecon 
3Y, 06paTHYD CBRab. 

3. MO.nY~b "rrOc~e.noBaTe~bHa.fI zcrasa" ynpannaerca no MaI'HCTpa~n 

KAMAK n p860TaeT B c~e~mKX pe~ax, onpe~e~eMHx ynpa~mHM C~OBOM, 

3aHOCHMf.lM B peracrp "Pmlrn.M paooru" no KOMaIme NA (O) F (I7)S 1 
(pnc. 3). 

C'Iem4Uk 

ndpe c c 3Y 

'0 .n

Io4HTEPaAI\ 

PHC. 3.	 ~KUHOHaJThHaH cxesa MO~~ "Ilocnenoaareasaaa ~OrHKa". 

IlY - npeoõpaaosaram, YPOBJifI. Ynp. - ynpaBJIRDmHe CHI'IffiJJli. 
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a)	 PeZKM UHffipoBoro 0.ztHoBn6paTopa (TaAMepa) M reHepaTopa 

cepRH HMIIY~bCOB , 
rrp~n paoors B 3TOM pezaae 3aKJIl)'tl8eTC.fI B CKaHHpOBaHlm BXO,IUIllX 

azpecos 3Y (CM. "C~eT'tlHK anpeca 3Y", pRC. 3), Ha'tIHHaR c Hy~eBoro 

B~OTb ~o nORBXeHHR ~OI'R~eCKOn "I" Ha cTapmeM BUXo~e 3Y (BllXO~ "7" B 

6JIOKe "MaTpnua 8x8" II BJlXO~ "9" B 6~ORe "MaTpHUa IOxIO,?, qTO onpene
~eT 'RoHeu HHTep~a (cepBH). CBR3b Me~ 6~oRaMR ocymeCTBJIReTC.fI no 

nepenneã naaeza xepes ~a3'beMll X5 1(pac , I .;. 3), npHlIeM "Bxons" 11 

"BllXOJOi" 6~oKa "rrOCHe~OBaTe~DHaR ~OI'BRa" COe~HRDTCR COOTBeTCTBeHHO 

c "BHxo~aMH" II "Bxo,ItaM:H" MO;rr:y~ KOM6HHaUHOHHOA ~OI'HIm, paõoramiero 
co cTp06xpoBaIDIeM BXO,nOB R BHXO~ID:lX CHI'HaJIOB. Pa3'DeMli "CTp06" ~OROB 

TaREe COe~HHIDTCR. Ta6~ ~ He06xo~oro KO~eCTBa UHKnOB 3anHCll~ 

BaeTCR B 3Y npe~plITe~bHO. SanyCK c B03MOXHOCTbID npo~eHRH oc~eCTB

MeTCR wm c nepemreã IIaHeJm 6~OKa (BXO~. "CTapT''', paasex XS 2 ), 
wm c MarlICTpa.n:a: 1tpeATa no KOMaH.D;e NA(O) F (25)51 • Ilpa 3TOM 

"C'tIeT"lllm a,:n;peca 3Y" YCTaHaBJmBaeTCR B HOJID, CRHXpOHHO c RMny~bCaMH 

TaRTOBol cepo BKJlJOlIaeTC.fI Tpllrrep "fuITep~", pa3pemammIDt npOXoJl,Itelme 

:HMIIYJThCOB BHeIllHero T8KTOBoro reHepaTOpa lIepe3 ynpaBJIReMI:lit ",UeJmTeJID 

~aCTOTDI" aa CIIHXPOHHid1 "ClIeTQHR anpeca 3Y", II aaxaaaerca CRaImpOBa

nae BXO)UIHX anpecoa 3Y 6~OROB "MaTpRU8 8x8" HJIH "MaTpHU8 IOxIO". B 

Ka'tIeCTBe BHXO~OB "CepIDI" HCnOJID3yJOTC.fI COOTBeTCTBeHHO BWCO,nI:l "ê" R 

"10" 3TIDC Momr~eA (pRC. I II 2). K03cI$mReHT nepeclIeTa qaCTOTll BXO,It

HoI T8RTOBOA cepHH onpe;n;eJ1.fIeTCR B-pa3PRAHHM RO~OM, KOTOpll~ aannCDIBa

eTC.fI B peI'RCTp "Ko3~eHT ;n;e~eHlm lIaCTOTll" no KOMaH.D;e NA(I)F (I?). 

Ilepsan JIOrHlIeCKa.fI "I", nO.HBHBlII8.f.[CR Ha crapuex ssxone 3Y, cõpacasaer 

Tpllrrep "HHTepBaJI", lITO 3anpemaeT llpoxo~eHHe BXOn»HX TaKTOBHX KM

ny~bcoB, II I.J;RRJI paoors SaRaWIRBaeTC.fI. B03MOmla60Ta :HJm c BHeIIIHHM 
reneparopoa (paasex "TI", X52), nanpaaep, 18,:wrn c BHYTpeHHl!M re

neparopoa c eanepzaaaoã 06paTHOA CB.fI3:Dil aa orpesxe Ka6eJIJI (pa3'DeW 

"1'2", XS2). TIpe.nycMoTpeHa BH~alla CRrH~a " L " B Mal'HCTpaJIb xpeãra 

no OROWlamm anrepnaza. 
nHanaaoH pery~OBK:H ~Te~bHOCTH RHTep~ nplI pa60Te c 6~OKOM 

"MaTplIIJ;l 8x8" COCT8BJ1.fIeT 256 naroa. yquTllBM, lITO 3Y ÓJIORa "MaTpllIJ,a 

f.oxIO·' COCTaBJIeHa l/I3 10 MHRpOCXeM 03Y, npa paoore c 3THM Mo;rr:y~eM 

MOERO paCmHpOTb ~ana30H peryJmpOBKR BHXO;n;HO~ ~TeJIDHOCTII ~o 10.210 

aaroa, YCTaH9m1B oaepenaocrs CRalillpOBaHHJI anpecon MHKpOCXeM 03Y. ,IJ,1m, 
3Toro BBe~eH peI'RCTp "B~lIeH3e Mo;rr:y~el 03Y", npencTaBJIHDmHA c0601 

mmeitKY H3 .n;eBRTR 5 - R rparrepoa II RCnOJlb3YD~CR TO~bRO B 3TOM 

pezzae paoors 6~OKa. Ha S -axozs '3TIDC rparrepos nO;n;aDTC.fI CID'HaJlH c 

n -:X BH.XÕ~OB MaTplIn;ti 031, a BllXO,rol rparrepoa xepea pa3'DeMXS 3 
(pao , 3) coeJtHIDmTC.fI c BXO~aMH paapenenaa pa60TDI rn+ I) -x Ml1IKpOCXeM 
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03Y (passea XS2. pRC. 2). Ha'tIaJIO R KOHen CKaHHP0EaIDÜl 03Y nOJIHOCT1>lO 
Onpe~eXHIDTCR 3aHeCeHUO~ B Hero nporpaMMO~. B03MOXHOCT1> 3anyCRa MO~
JIfl onpe~eJIReTCR COCTommeM Tplirrepa "3anpeT paOOTll". YTIPaBJIReMOrO c 
MarliCTpaxH RpeHTa. 

O) B peERMe MHOroffiasoBoro reHepaTopa TaREe TIpOECXO~T CltaHHpOna
Ime BXO,IUlllX a~eCOB 3Y. )J.IrH aroro "BHXO,IJ;bl" ÓJIORa "IIOCJIe,n;OEaTeJI1>HaR 
JIOI'lHta" ROMMYTHPY1OTCR 60 "Bxonaaa" MO~JlR ROMOHHa~oHHoR JIOrlum. Bu
xo~e ClirHaJIH MHOr0W830Boro reHepaTopa CHHMalOTCR c BHXO~OB OJIORa 
"MaTpRua 8x8" (8-<Pa3HI:lH reneparop) RJm OJIOKa "MaTpRI(a rOxIO" (10
<Pa3HHH reHepaTop). TpeoyeMaR nOCJIe~OBaTeJIbHOCTb BHXO~HI:lX CRI'HaJIOB 
3aHOCliTCR B 3Y aTnx OJIOROB npe~BapRTeJIbHo. 

B ~eM pe~e MHOrO~3Horo reHepaTopa 3anycK li B3aHMO~enCTBlie 

WYHI~OHaJIDHHX YSJIOB OnHCllBaeMOrO MO~JIR ocymeCTBJlRIDTCR aHaJIoI'H'tIHO 
peJKHMY UH<J>poBoro oznroaaõparopa. Ilpa nepenonaeaza "Cqertru:Ra anpeca 
31" (nocJIe 256 TaRTOB ,IJ,JI.R OJIOKa "MaTpHua 8x8" E 1024 TaRTOB ,IJ,JI.R ÓJIO
sa "MaTpRIJ,a 10x10") I.J;I:fRJI CRaImpOBaIrnR aanepuaerca li, npa HeoÓXO,IJ,H
MOCTH, BH~aeTCR CHrHaJI ~, L. " B MaI'HCTpaJIb RpeHTa. CHrHaJI no BhIXO.ny 
"MHTepBaJI" ConpOBo~aeT BeCb WiRJI paOoTH ycTpORCTEa. 

B "aBTOROJIeOaTeJIbHOM" pe:llCHMe liMnyJIbC nepenOJIHeHHR "CqeT'tIIUta an
peca 3Y" óJIORHpyeTcR, E CRaHHpOBalrne a~peCOB 3Y rrOBTopReTCR (pHC. 3). 
3TOT pe~M pBOOTll Mo~eT OI:lTb HCrrOJIbso8jH ,n;JIR nocTpoeHHR nporpaMMMpye
Moro ~OHaJIbHOrO reHepaTopa /19,20 , ~JIR 'tero RO~ c Bl:lXO~OB OJIO
xa "MaTPHU8 8x8" EJIH "MaTpRua IOx10" nO~aIOTCR na IJ,HwpOaHaJIOrOBhW: 
npeoopasOBaTeJIb (UAIT) , BpeMR YCTaHoBJieHHR ROToporo ~o~o COCTaBJIRTb 
He OOJIee 50 HC npn paOOTe c MaKCHM8JIbHOR TaRToBoft 'tIBCTOTO~, onpe~eJIR

eMoft 6I:lCTpO~eHCTBReM MOnyJlR KOMORHanwOHHoft JIOI'HRH. 

B) PeEHM nOCJIe~OBaTeJIbHOrO llKWpOBoro ROHTpo~epa 

CTPYRTypHaR ~eMa /OCJIe~OBaTeJIbHOrO UH<I>poBoro ROHTpo~epa E300
p~eHa Ha pRC. 4 15,21 • OIIHCHBaeMI:lft peMHM paooTH Mo~eT ÓHTb HCnOJIb
SOBaH, nanpKMep, ~R 3~BHHR nOCJle;u;OBaTeJIbHOCTH ynpBBJIRIDmHX Bos~enCT
BH~ na OO'beRT ynpaBJIeHHR (nepeMeHHHe ynpaBJIeHHR y, pRC. 4) B 3aBHCR
MOCTH OT pesYJlDTaTa Bos;u;eHcTBRR Ha npe~~eM mare (BXo~e nepeMeH
HHe X) E TeKYmerO COCTORHRfl CHCTeMH peryJIHpOBBlrnR (nepeMeHHH~ COCTOR
HIDI Z ) o neJIbll oscrporo ynpBBJIeIDIR @i3HqeCKRM OO'beKTOM. 

BaTOM peJIGIMe MO~JIb ROMóRHaURoHHoR JIOI'Hlm ("MaTpnua 8x8" HJrn 
"MaTpHIJ,a IOxl0"), paooTBllnntit Oes CTpOOHpOBaHlUI, OO'beRT ynpaBJIeH:HR 
li OJIOR "IlOCJIe~OBaTeJIbHaR: JIOr:PIRa" ROMMYTHPYllTCR no nepe;U;HHM naHeJIRM 
COrJIaCHO pHO. 4, npRqeM paapanaocrs m, ~ , n nepeaeumrx onpene.na
eTOS! ... COe~TeJI:bHI:lMH xaOeJIJIMH B S8BRCHMOCTH OT 3a,I(a'tIH ynpaaneaaa. 
~KUilD peracrpa naMHTZ sanoxaner "CqeT'tIHK anpeca 3Y" B Mo.nyJIe "Iloc
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PRC. 4. CTPYKTYPHBR cxeMa nOCJIe~OBaTe~bHoro UH~poBoro 

KOHTpOJIJIepa. 3Y - SanOMHH8romee YCTPOHCTBO, X 
BXo~e nepeMeHHHe, Y - nepeMeHHHe ynpaBJIeHHR, 
Z - nepeaenaae COCTORHHJl, t - HOMep TaRT8. 

JIe~OBaTeJIbHM JIOrEK8" (MHKpOcxeMII TRila KbOOl1E136), paOOTBIl\ItR~ B pe:'KH
Me (m + n ) - paapanaoro rparrepa - "3BllleJIKR" (pEC. 3). 

TpeoyeMl:lH aJIrOpHTM ynpaBJIeHHR 3aHOCHTCH B 3Y MO.nyJlR ROMOHH8UHOH
HOH JIOrRRR npe~B8pETeJIbHo. YCTBHOBRa CHCTeMbl B HCXO~Hoe COCTOHHHe 
(copoc perncTpa nawrTR B HOJIb) npOPlCxo,IJ,JiT no CHTHa.JIY "CTapT" RJllf no 
ROM8H,IJ;e NA (O) F (25)S 1 (pRC,. 3). Taurapouanae ocymec'rnxaerca aHB
JIOrH'iHO npe.JJ.I:l.nyumM pemiMaM pacora (pa3'beMU "rI", "1'2", pRC. 3). ITpe
nycMoTpeHa BOSMOIDiOCTb BH;u;aqM CErHaJIa " L" B MarRCTpaJIb RpenTa no 
OROH~aHHH nOJIHOrO l~KJla yrrpaBJIeHHR, ~TO onpe~eJIReTCR nORBJIeHHeM n 
JIOrWleCKKX "I" B n -paSPR.IlHOM CJIOBe éOCTOHHIUI. CHrHaJI no BliXO~Y 

"MHTepBaJI tI CorrpoB02K.naeT BeCb UHRJI paOoTH YCTpoRcTna. 
B onacaaasx onoxax OHcTpo~eikTByroUUiJe ~YHl<IlHOHaJIbHHe Y3Jlll BblnOJI

HeHH Ha MHRpOCXeMaX cepHH K500, ynpaBJlRIDU~e Y3J~ - Ha MHRpOcxeMax 
cepas KI55, c PlCnOJIb30BaJrneM TTJI-ITI13Y. no ypommM CnrHaJIOB nepennax 
nanexeã ormcaamrã KOfvlIIJleRT Mo.nyJIeH COBMeCTHM c cRoTeMoH OJIOROB, 
npe~CTaBJIeHHHX B /22/. 

I
 
Mo.nyJIli ROMOHH8r.uWHHOH JIOI'H'RH "MaTpHUa 8x8" H "MaTPHU8 IOxl0"
 

npe~a3H8~eHH ~ nocTpoeHHR CHCTeM OHcTporo oTOopa COOHTH~ c B03MO~


HOCThD OHcTporo nepenporpaMMHpoBaHRH HB BHnOJlHeHHe pasJlH'tIHI:lx 3a~a'tI 
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~SR~eCRoro 3RCnepHMeHTa, a B Ko~eRTe c Mo~~eM "IToc~e~OBaTeRbHaR ;'.lil 2. YpOBHH BXO,rumX R BliXO~HHX CHrHaJIOB: 3CJI (napaéaaaae CHrHa~ 
ROrHRa" MOryT 6UTb 3~KTRBHO RcnO~b30BaIlli B COCTaBe aBTOMaTR3RpOBaH

t 

no cKpyqeHHHM napaM npOBO
Horo pa60~ero MeCTa (APM) ~ HaCTpOHRH R KOHTpO~ 3ReKTpOHHOH anna ,ItOB) 
paTYPu. 3. MHImMaJThHaR JtJIRTeJIóHOCTb BXO,nHUX 

CHrHaJIOB: co CTpOÓRpOBaHHeM 5 HC
 
TeXIUP:leCKHe xapaKTepRCTRIW 6RORa "MaTpRlla 8x8" Óe3 cTp06HPOBaHHH  20 HC
!'I 

I!	 CHrHaJIa "cTp06" 5 Hc
I.	 KOJIlP:leCTBO RHlflopMa~OHHllX BXO,nOB R .

.~ 
,i 4. BpeMR: penenan (aanepasa npoXoJK,IJ;eHHH

BHXO,nOB:	 8 I 
I	 

CHrHaJIOB) 30 HC 
2. YpOBIm	 BXO,nHI:lX R BHXO,nHUX CRrHaJIOB: 3CJI (napaéaaaae CHI'HaJIH no 

\ 5.	 ~Te~bHocTb BUXO~ CHrHaJIOB B 
cKpyqeHHHM napaM npoBo,noB) 

3.	 MmmMaRbHaH ,n.n::HTeRbHOCTb BXO)UlllX 
CHrHaJIOB:	 co cTp06RpOBaImeM  5 HC
 

óes cTp06HpOBaHMH  20 HC
 
CRrUaJIa "cTp06" - 5 HC
 

4.	 Bpeaa pemeaaa (aanepzxa npoxozneaaa 
mrrHaJIOB) :	 30 HC 

5.	 ~Te~bHocTb BUXO,nHI:lX CRrHaROB B 
peJKKMe cTp06RpOBaHHH: 10 + 60 HC 

6.	 KOMaImH KAMAK: 
~TeHHe co~epmHMoroN A(O)F(1)- ynpaB
JIffiO~ero peracrpa; X=I, 
Q=I; 

N A(O)F(8) npOBepRa CHr~a L ; 
X=I, Q = L ; 

NA(O)F(10)52 c6poc CRrHaJIa L ; X=I, 
Q =0; 

N A(O)F(17)51 - sannCb B yTIpaBnHIDmHH pe
rRCTp I6-pa3~oro CROBa 
Or~~eHRH BXO,nOB; 
X=I, Q=1; 

z.52- BSBe~eHHe TpRrrepa L ; 
paSÓROKHpOBRa Bcex BXO,nOB 
dROK8; 

? lIHTaJme: -6 B 0,8 A 
+6 B 0,5 A 

8.	 VlcnoRReHRe: 6~OK KAMAK IM. 

TeX1fKlieCKHe xapaKTepRCTH1GI 6RORa "MaTpRlla IOxIO" 

I.	 Kq~ecTBo RHlfloPMaD;HoHHllx nxonos R 
BHXO,ItOB: 10 

10 

peMMMe cTp06HPOBaHHH 10 + 60 HC 
6. KoMaH.lJ.H KAMAK: 

NA(O)F(a)

[NA(O)F(10)+C]S2 

nponepsa CRrEaRa L ; 
X=I, Q= L; 
cdpoc CHrHaJIa L ; X=I, 
Q= O; 

N A(O)F(16)S1 - SaIIHCb B dJIOK 10-paspR,n
Horo a~eca CJIOBa B peXHMe 
SanHCR R npOBepKH 03Y; 
X=I, Q=1; 

NA(l )F(16)Sl - saIDIcs B 03Y no 3~aHHoMY 

anpecy IO-pasp1I.I(Horo CROBa 
B peEHMe SanHCR R rrpOBepRH 
03Y; X=I, Q =1; 

NA(O)F{17)Sl - ITpoBepKa CO,ItepXHMOro 03Y 
no sa,naHHoMY anpecy B pe
DMe 3aImCH H npoaeptes 03Y 
(npa npaBHJILHOA mIlflopMaUl'lH 
B 03Y rparr'ep "<1\JIar ollIHdKH" 
YCTaHaBHKBaeTCH B HORb); 
X=I,Q=I; 

[NA {OJF(24)+Z] ·52 DRmD~eHBe peMXMa saIIHCH H 
npOBepKH 03Y; sanpemeHHe 
padOTH no nepe.nueA naHeJIH; 
~OKHpOBK8 BUXO,ItOB 6ROKa; 
X=I, Q =0; 

NA{O)F( 26)52 BIHtJlI)'lieHHe peJmMa SanHCH H 

npOBepIGI 031; paaperaexae 
padOTH no nepe,ItHeD TIaHeXK; 
X=I, Q=0; 
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NA (O)F(27) 

[NA(O)F(27)+ Z+ C] 52

Z· S2
7.	 IlHTaIme: - 6 B 

+ 6 B 
8.	 VlCnOJIHeHHe: 

TeXJmlieClQIe xapaKTepHcTuKH MOJJYJIR 

I.	 tIBCJIO HHqx>PMaUHOHHWC BXO,nOB H 
BHXO,nOB: 

2.	 YpOBHH C~OB no nepe,nHel naHe~: 

3.	 MHJmMaJIDH8.fI ,ItJIBTeJIDHOCT:D CHrHaJIOB 
no paS'beMaM "Bxo.IQ:l" U "CTapT" 

4.	 MaKCHM8JI:DHaR ~aCTOTa TaKToBoA 
cepRH: 

5.	 KoMSH,Itll KAMAK: 

NA(O)F(l) 

NA( nF(1) 

NA(O)F(B) 

[NA (O)F(lO)+ C1S2 

NA(O)F(17)5~ 

NA(1)F(17)51 

12 

npOBepKa COCTOHHHH Tpurrepa
 
"q>JIar onm6KH" B pe1tHMe sa

naca H npOBepID'I 03Y; X=I;
 
llpH c6pOmeHHOM TpUrrepe
 
"cI1JIar Onm6RR" -Q=1, npa
 
B3Be,neHHOM - Q =0;
 
YCTaHOBKa B "I" rparrepa
 
"~JIar onm6KH"; X=I;
 
B3Be,neHHe rparrepa " L".
 
1,5 A
 
0,25 A
 
6JIOlt KAMAR IM.
 

"lloCJIe.uOBaTeJI:DHa.fI JIOI'HRa" 

10
 
SeJI (napaéaaase CHrHaJIH
 
no cKpyqeHHHM napaM npoBo

,nOB)
 

5 HC 

70	 M:r'u 

~TeHHe xona.aanacaancro B 
paracrp "PemIM pa 60TbI " ; 
X=I, Q :;;1; 
~TQHHe Ko,na,SaITHCaHHOrO B 
perucTp "l{oalIxPH:u;HeHT nepec
'leTa -qaCTom"; X=I, Q=1. 
npOBepKa cRI'HaJIa L; 
X=I, Q=L; 
c6poc CHrHa~a L ; X=I, 
Q=O; 
3anHCb 4-pa3pa.nHOrO ynpaB
AKDmero cnOBa B perHCTp 
"'PeJImM pa60TH"; X=1, Q=1; 
sanHc» 8-pa3~oro CJIOBa 
B pérHCTp "Ros~eHT 

nepec~eTa qaCTOTbI; 
X=1, Q. =1; 

[NA(O)F(2L.)+Z]52 

N A(O)F(25)5 1 

NA(O)F(26)S2 

NA(O)F( 27) 

Z-52 

C-52 

6.	 YrrpaBJIRD~ee CJIOBO II COOTBeTCTBYIDmH~ 

Wl W2 W3 WI.. \ 
O 

O 

O 

I 

O 

O 

O 

O 

O 

O 

O 

I 

I 

I llH~POBOM onnoaaoparop II reaeparop ce~~m c 
BOSMO]ltHOCT:DID np.0wreIDIJI, õea mr,ItallU" ". To Jlt 

I HO c BbI,IJ;aqeR "L' no oI<OlI~amm MHTapBaJIa. 

I ~Jl MHorocIa3Hl:dt I'aHe~TOp c BOSMOJItHOCTbIO 
~o;ztJIeHBR, déa BH,naqn" " • 

I o ze , HO c Bli,ItaqOa "L" no OROHtlaHHH nmum 
pa60TH. ' 

I "ABToKOJIeCSaT8JILHHlt" MJ-IOrocIaSHHa reaeparop. 

I rrOCJIe~LBllTeJI:DJ1bIa UHcfJponoR: ROHTpOJIJIep, 683 BH
~8tm' "I o ze , HO' o BbI,naqea "L" no OKOHlI8mm WlKJIa 
ynpaBJI8HWI • 

I 

I 

1 

O 

I 

O 

O 

O 

I 

I 

I 

O 

I 

O 

O 

u 

B3Be,neHBe TpHrrepa "3arrpeT 
pa60TH"; X=1, Q= o; 
I) aanycx c Ma~CTpa;m 

KpeHTa nH~poBoro O,nHO
BH6paTopa, reHepaTopa 
cepHH ~AH ~ero MHO
rO~3Horo reHepaTopa; 
X=1,Q =1; npa B3Be,neH
HhIX rparrepax "Sarrpar 
pa60TH" II "1lliTepBaJI" 
Q= O; 

2)	 YCTaHOBRa B HCXO,lijIOe 
COCTOflHHe H 3anYCK noc
JIe,nOBaTeJI:DHOrO KOHTpOJI
zepa ; X=1, Q=1; 
npH B3Be,neHHHX TpHrre
pax "3anpeT pa60TH" H 
"l1HTepBaJI": Q =0; 

c6poc TpHrrepa "3anpeT pa

60m" ;X=I, Q=0;
 
npOBepKa COCTORHHfl 6J10Ka;
 
X=I;
 
npH B3Be,neHHOM TpHrrepe
 
"3anpeT pa60TH":Q =0, rrpa
 
c6pomeHHOM - Q=1;
 
saseaeaae rparrepa "L",
 
c6poc TpKrrepa "VlHTepEaJI".
 
cõpoc Tpnrrepa "L" 11
 

"I1HTapBaJI".
 
peEEM pa60TbI: 

e, 
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- 0,5 A8 +6 R: 
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3HHOB B.r., CenHKOB A.B. 13-86-474 
Berc-rponeãc-revtomae nOrH'lIeCKHe MogynH 
C npOrpaMMH~yeMb~ ~YHK~HHMH 

OnHCbIBaIDTCH npor-paseoro-rvrrpaanaexae õnOKH n aaocexvannor-o 
gHana30Ha, peanH3~ollUie npoH3BonbHbrn Haõop KOMõHHa~HoHHb~ no
rH'lIeCKHX ~YHK~HH. OCHOBY ogHoro H3 õnOKOB COCTaBnHeT pn3Y, 
npvr-o ro - 03Y, B xo r opsre np enaapa-rensno 3aHOCHTC$I TaõnH~a 

HCTHHHOCTH. BpeMH pemeHHH - 30 HC. C nOMO~bID BcnOMoraTenbHO
ro õnOKa peanH3YIDTCH nporpaMMHpyeMble nOrH'lIeCKHe YCTpoHcTBa 
C 3neMeHTaMH nocnegoBaTenbHoH norHKH, a HMeHHO: ai ~H~pOBOH 

ogHoBHõpaTop ITaHMepl H reHepaTOp cepHH HMnynbcoB; õl MHoro
~a3Hbrn reHepaTOp; BI nOCnegOBaTenbHbrn ~H~pOBOH KOHTponnep. 
EnOKH orracsraaereo r-o KOMnneKTa BbInOnHeHbI B nazre Mogynefi CTaH
nap r a KAMAK egHHH'lIHOH mHpHHbI. 

Paõo r a BbITIOnHeHa B Jlaõopa ropaa anepnsrx rrpoõrrex OlliUI. 

Ilpenpaar 06'heAHHeHHoro HHCTHTYTa R,lJ,epHhIX HCCJIeAOBaHHH. Jly6Ha 1986 

rrepeBO~ O.C.B~HorpagoBoH 

Zinov V.G., Selikov A.V. 13-86-474 
Fast Logic Programme-Controllable Blocks 

Programme-controllable blocks of the nanosecond range, 
realizing an arbitrary set of combination logic functions, 
are described. One block is based ~n PROM, the other on RAM, 
both with the truth table written in beforehand. The solu
tion time is 30 ns. An auxiliary block helps to realize pro
grammable logic devices with elements of consequent logic, 
namely, a) digital univibrator (timer) and generator of se
ries of pulses; b) multiphase generator; c) consequent digi
tal controller. The described blocks are made in the form 
of CAMAC modules of a unit width. 

The investigntion hna been performed at the LabQtatory 
of Nuclear Problema, JINR. . 

Prcprlnt of lho 1-01n1 Instituto for Nuclear Research. Dubna ~,986 
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