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BXOOHble napaAAeAbHble pezuc•pbl u ocooeHHoc•u ux 
npu.weHeHUJI 

BXO,lUIWe napaJIJieJILHWe perHCTpW, BLIDOnHeHHWe B CTaH

,napTe KAMAK, npe,nHa3Ha'leHw ,nnJI npueMa nH«!lpoBoi HH«!lop

Mau;HH H ,nanLueiwei ee nepe,naqu no KOMaH,naM 'ITeHHJI ua 

MarHCTpanL KpeiTa. 0HH TaiOKe HCDOJIL3)'10TCJI ,nnJI perHCT- C, 
pau;HH pa3nB'IHLIX yDpaBJIJIIOIIUIX CHrHanOB H ,nnJI opraHH3a:nHH ( 

DpepwBaHHi. 

CHrHanw, DOCTyDaiOIIUie Ha BXO,nW, MOryT 6WTL KaK 

noTeH:nHanLHWMH, TaK H HMDYJILCHWMH. IIo,naBaeMaJI ua Bxo.n 

HH«ilOPMaiJ;HJI MO)KeT 6LITL Depe,naua Ha MarHCJipanL Je3 

npoMe)KyTO'IHoro 3aDoMHHaHHJI BHYTPH 6noKa 1 •2 • 3 • 5 

HJIH Dpe,nBapHTenLHO MO)KeT 3aDOMHHaTLCJI Ha TpHrrepHWX 

perucTpax 6noKa I 2
- 6 1. B TpHrrepuwe perHcTpw 3Ta 

HH«!lopMaD;HJI 3aHOCHTCJI KaK HeDOCpe,nCTBeHHO DO Mepe ee 

DOCTyDJieHHJI Ha BXO,nbl 
13-5~ TaK H DO BHeWHeMy CTp06Hpyro

ID;eMy CHrHany /Ha 3TOT CHrHaJI 6JIOK 06W'IHO BWpa6aT,.BaeT 

curuan 3aDpoca L I HnH Do KoMau,ne KAMAK 12- 6 • 
B HeKoTopwx 6noKax Dpe,nycMoTpeuo HH,nHBH,nyanLHoe 

MaCKHPOBaHHe Bxo,noB 17 I. Bxo,nw MoryT 6wTL aKTHBHLIMH 

HJIH DaCCHBHLIMH. AKTHBHWe BXO,nbl OTJIH'IaiOTCJI OT DaCCHB

HLIX TeM, 'ITO DpH DOCTyDJieHHH Ha KaKoi-JIH60 H3 aKTHBHLIX 

Bxo,noB curuana norH'IecKoi "1" 6noK Bwpa6aTwBaeT cur

Han 3aDpoca L 11
- 61 , ecJIH BeT 3aDpeTa DOJIBJieHHJI L . 

KpoMe TOrO, HMeiOTCJI perHCTpW, B KOTOpLIX 3aDOMHHa

eTCJI Ha'laJILHOe COCTOJIHHe BXO,nOB, a 3aTeM C HHM HeDpe

PLIBHO cpaBHHBaeTCJI HX TeKYIIJ;ee COCTOJIHHe.EcJIH KaKOi-JIH-

60 BXO,n H3MeHHT CBOe Ha'lanLHOe COCTOJIHHe Ha DpOTHBODO

JIO)KHOe, TO 6JIOK BWpa6aTWBaeT CHrHan 3aDpoca L 121 . 
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B ueKoTopwx 6noKax ,D;JIJI oprauuJan;HH o6MeHa HHcilopMa
D;Heii C ,u;pyrHMH ycTpOBCTBaMH HCnOJI:b3}'10TCJI ynpaBJIJIIOID;IIe 
CHrHaJILI: "CTP06" - CHrHaJI, CTp06Hp}'IOID;IIB BXO.IUI}'IO 
HHcilOpMaD;HIO, ",nAHHhiE llPHIUIThl", "3AllPOC 
,lJ;AHHhiX" H ,u;p. / 2 •3•5/. )J;anee npHHHMaiOTCJI Mepw, HCKJIIO
qaiOID;He noTepiO HHcilOpMaD;HH BO BpeMJI ,u;eiiCTBHJI KOMaH,D; 
qTeHHJI a c6poca 13·•7/. llpa nepe,u;aqe D;Hcilposoii aucllop~_an;HH 
HJIH caruanoB npepwBaHHJI ua uecornacOB&BHLie sxo.u;w qaiiJ;e 
scero acnoni:.l}'IOTCJI carHaJILI c ypoBHJIMH TTn 1

9
1. 

naHHH CBJI3H OT HCTOqHHKOB C006ID;eHHB K BXO,D;aM 
perHCTpOB qaCTO pa60TaiOT B CHJI:bHLIX 3JieKTpHqeCKHX H 
MarHHTHLIX noJIJIX noMex. CHrHaJILI noMex npa 3TOM MoryT 
npeswmaT:b uanpJI)I(eHHe naTaHHJI MHKpocxeM TT n. ,lJ;JIJI 
Ha,D;e)I(HOB nepe,u;aqH HHcilopMaD;HH B TaKHX yCJIOBHJIX npHMe
HJieTcJI cnen;aaJI:bHaJI TeXHHKa: 

1/ Ilepe,u;aqa CHrHaJIOB npOH3BO,D;HTCJI no KOaKCHaJI:bHLIM 
Ka6en•n fa cornacosauuwe sxo.u;w /o6wquo ypoBHJIMH 
NIM I '6 HJIH no CKpyqeuHWM napaM 191. 

2/ noraqeCKHe ypOBHH BXO,D;HLIX CHrHaJIOB 3HaqHTeJII:.HO 
6on~:.me, qeM y MHKpocxeM TTn /"0" - oT 0 .u;o 4,5 B H 
"1"- OT 7,5 ,u;o 24 Bjlll. 

3/ IIpHMeHJIIOTCJI BXO,D;LI C OnT03JieKTpOHHLIMH ycTpOBCT
BaMH, ynpaBJIJieMLie TOKOM. II pH 3TOM OTCYTCTByeT raJI:b
BaHHqeCKaJI CBJ13:b Me)I(,IJ;y BXO,D;HOB H HCnOJIHHTeJII:.HOB qaCTJIMH 
cxeM. 3,neci:. B03MO)I(Ha nepe,u;aqa caruanoB no cKpyqeuuwM 
napaM III. · 

4/ BxoMwe caruanw HHTerpHf~TCJI ua speMJI OT 
0,5-1 MKC I I .u;o 1,5 12 1 H 10 JW•c 1 c n;eJII:.IO ycTpaueHHJI 

myMa Ha BXO,IJ;HWX JIHHHJIX. 
5/ )J;JIJI nOBLIWeHHJI noMexoyCTOiiqHBOCTH Ha BXO,D;aX 

perHCTpa HCnOJI:b3YIOTCJI TpHrrepLI lliMHTTa, npHMeHJieMwe 
TaK)I(e npH nepexo,u;e OT Me,u;JieHHLIX CHCTeM K ycTpOBCTBaM, 
HCnOJI:b3YIOID;HM MHKpocxeMLI TT n 181. 

6/ Bxo,D;Hwe ypoBHH noraqecKoii "1" BKJIIOqaiOT pene. 
c KOHTaKTOB pene uanpJI)I(eHHe JioraqeCKOB "1" TT n no.u;aeTCJI 
Ha BXO,D;LI BOpOT MHKpOCXeM 121. 

7/ C n;eJI:bw no.u;asneHHJI noMex npaMeHJIIOT 6anaucuwe 
BXO,D;LI C ,u;acllcllepeHD;HaJI:bHLIMH npHeMHHKaMH 181. 

qHCJIO TpHrrepHWX perHCTpOB HJIH rpynn BXO,D;OB 6e3 
npoMe)l(yToqHOrO JanOMHHaHHJI B H3BeCTHLIX THnax MO,u;y-
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Jiel HaXO,D;HTCJI B npe,u;eJiaX OT 1 ,D;O 3. qHCJIO pa3pJI,D;OB 
B Tparrepuwx peracT~ax HJIH qucno sxo.u;os B rpynne o6wquo 
pasuo 8, 16 HJIH 24 4 •81. CarHaJILI ua sxo.u;w MoryT no
.u;aBaTI:.CJI qepe3 MHOrOKOHTaKTHLie HJIH pa,D;HoqacTOTHLie 
pa3DeMLI 14 •91. 

B HeKOTOpLIX MO,D;YJIJIX CO,D;~)I(aTCJI O,D;HOBpeMeHHO BXO,D;
H:ble H BLIXO.u;HLie peracTpw 1 •3 .81 . CocTOJIHHe Tparrepos 
perHCTpa MO)I(eT B~HpOBaT:bCJI JiaMnoqKaMH 141 · 

CacTeMa KJiaccacllaKaD;HH 6noKOB KAMAK npHBO.IUITCJI 
B JIHTepaType 191 /HaH60Jiee nOJIHLIB CnHCOK paJJIHqHLIX 
THnos BX<1.u;HLIX peracTpOB CM. B pa6oTe 181 I. 

BxoC>Hoil pe.lleilHr.lil pezuc•p BPP-444 

HaJuaqeuae 

linoK npe.u;uaJuaqeu ,u;nJI npHeMa 48 coo6ID;eHHii B cll~pMe 
noTeHD;HaJI:bHLIX CHrHaJIOB, nOCTynaiOID;HX qepe3 KOHTaKTLI 
pa3DeMa nepe.u;ueii naueJIH, H ax nepe.u;aqa ua MaracTpaJII:. 
KpeiiTa. B .u;an~:.ueiimeM 3Ta aucllopMan;HJI MO)I(eT 6LITI:. nepe
,u;aua B 3BM qepe3 KOHTPOJIJiep KpeiiTa. 

IIpaMeHeHHe pene o6ecnequsaeT noJIH}'IO 3JieKTpaqecK}'IO 
H30JIJID;HIO HCTOqHHKOB C006ID;eHHB OT KpeiiTa, a TaK)I(e 
nOMeXOYCTOiiqHBOCT:b JIHHHH nepe,u;aqa, 3TO no3BOJIJieT HC
nOJI:b30BaT:b ,u;aHHLIB 6JIOK ,D;JIJI nepe,u;aqa CHrHaJIOB no Ka6eJI:b
HLIM JIHHHJIM, pacnOJIO)I(eHHLIM B lOBe ,u;eiiCTBHJI CHJIOBLIX 
noneii. ,lJ;aHHwii 6noK pa3pa6oTaH KaK ycTpoiicTBO CBJIJH 
Me)I(,D;y 3BM H nyJI:bTOM ynpaBJieHHJI Me,D;JieHHLIM BLIBO,D;OM 
nyqKa Hl cauxpocllaJoTpoua OHJIH. 

Pa6oTa 6noKa 

CTpyKTypuaJI cxeMa 6noKa noKaJaHa ua puc. 1. Cpa6a
TWBauae pene npOHCXO,D;BT npH no,u;aqe Ha COOTBeTCTB}'IOIIJ;Hii 
eMy KOHTaKT pa3':beMa noTeHD;HaJia + 24 B. )J;JIJI y,u;o6CTBa 
pa60TLI C 6JIOKOM 48 BXO,D;OB pa36HTLI Ha 3 rpynnLI no 16. 
CqaTLIBaHHe aucllopMan;HH o cocTOJIHHH pene npoHJBO.IUITCJI 
KOMaH,u;oii qTeHHJI F(O) no TpeM cy6a.u;pecaM: A(O) ,A(1) ,A(2). 

IIO Ha3HaqeHHIO H BLinOJIHJieMLIM c)yHKD;HJIM ,u;aHHLIB 6JIOK 
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Puc. 1. Cmpyr<mypHa.R cxeMa 6AoKa BPP-444. 
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aH8.JIOrH'IeH 6n~?' INPUT GATE Type/06 I cllapuw B ore r 
Electronics A G • ~YHKnHOH8.JILHWe B03MO>KHOC
TB 6noiCa BPP-444 IDBpe, TalC ICaiC OH MO)I(eT sw.u;asaTL eRr
Han 3anpoca L npa no.u;aqe noTeH~8.Jia + 24 BHa 49 KOHTaKT 
pa3'LeMa. IIpH 3TOM cpa6aTwsaeT pene swpa6oTICB 3anpoca 
L .TpHrrep L ycTaHaBJIHBaeTcJI B e.u;HHH'IHOe noJio)l(eHHe 
CHrHaJIOM CO CXeMW, HCICJDO'IaiO~eii .u;pe6e3r ICOHTaiCTOB peJie 
H, TaKH_M ..06pa30M, u_npe.u;ynpe)I(.IJ;aiO~eii JIO>KHOe DOJIBJieHHe 
3anpoca. CHrHan L BWBO.u;HTCJI Ha MarHcTpanL H Ha pa.u;uo
qacTOTHwii pa3'LeM nepe.u;Heii naHeJIH. OH MO)I(eT 6wTL oT
ICmo'leH oT MarHcTpaJIH TyM6nepoM B . 

IIpH Heo6xo.u;HMOCTH npoH3BeCTH Hy>KHwe H3MepeHHJI HJIH 
nepe.u;aTL ICOMaH.u;w ynpasneHHJI 3BM onepaTop 3aMwKaeT 
Ha DYJILTe ICHODO'IHWe ICOHTaiCTW, 'ITO DpHBO.u;HT IC cpa6aTLI
BaHHIO cooTBeTCTBYIO~x pene 6noKa BPP -444. 3aTeM one
paTop Ha)I(HMaeT ICHonKy "HCTIOJIHEHHE", BKmo'laiO~YIO 
pene swpa6oTKH 3anpoca L. TaKHM o6pa3oM, 3BM nonyqaeT 
CHrHaJI Ha pa3pemeHHe C'IBTLIBaHHJI HHcliOpMa~HH H3 6JIOICa 
nocne ee ycTaHOBJieHHJI. 

KoHcTpyKTHBHO ycTpoiicTBO ocllopMJieHo B BH.u;e 6noKa 
.D;BOHHOH IDBpHHLI, Ha nepe.u;Heii naHeJIH ICOTOpOrO ycTaHOBJie
HLI 50-ICOHTaiCTHLIH pa3'LeM, pa.D;HO'IaCTOTHLIH pa3'LeM .D;JIJI 
BLIBO.D;a CHrHaJia 3anpoca •L H JiaMna, HH.D;H~HpYJO~aJI COCTOJI
HHe TpHrrepa L. 

Ilepe.u;HJIJI naHeJIL 6noiCa noiCa3aHa Ha puc. 2. 

Kpamr<ue xapar<mepucmur<u 6Aor<a 

1/ KoMaH.u;LI KAMAK 

NA (0) F(O) 

NA(1) F (0) 

NA(2) F(O) 

NA(O) F(S) 

'ITeHHe nepsoro cnosa. 
BLI.D;a'la Q - H X - OTICJIHICOB. 
qTeHHe BTOporo CJIOBa. 
Bw.u;aqa Q - H X - OTKJIHKOB. 
qTeHHe TpeTLero CJIOBa. 
Bw.u;aqa Q - H X- oTKJIHKOB. 
IIposepKa 3anpoca. Q = 1 , 
Kor.u;a L = 1 . 
Bw.u;aqa X- OTKJIHKa. 
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Puc. 2. Ilepet}HJIJI naHeA~o 6AoKa BPP-444 .. 
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NA (0) F (10) llposepKa 3anpoca co c6pocoM. 
Q =1, KOr,I\a L = 1 . 

Z+C 

C6poc L no cTpo6y S2. 
BwAa'la X -oTKJI11Ka. 
C6poc L. 

2/ p a 3 B 0 .I\ K a K 0 H T a K T 0 B p e n e 

KoHTaKTLI c 1 no 16 
KoHTaKTLI c 17 no 32 
KoHTaKTW c 33 no 48 
KoHTaKT 49 

3aHeceHRe nepsoro cnosa; 
3aHeceHRe BToporo cnosa; 
3aHeceHRe TpeTLero cnosa; 
BKJIIO'IeHRe 3anpoca; 

KoHTaKT 50 06~B KOHeD; 06MOTOK pene /3a3eM
nJieTCJI BHYTPR 6noKa/. 

3/ X a p a K T e p R C T R K R p e n e 

TRn pene 
HanpJI)I(eHRe nRTaHRJI 
MRHRManLHLIB pa60'IRB TOK 
ConpoTRBneHRe R30nJiu;RR Me)I(.I\y 
06MOTKOB, KOHTaKTHLIMR npy)I(RHaMR 
R qexnoM 

llepexo,I\Hoe conpoTHBneHHe 
KOHTaKTOB 

BpeMJI cpa6aTLIBaHHJI 

4/ llHTaHRe 6noKa 

+6 B, 0,5 A. 
+24 B, 0,6 A. 

P3C-15 
+24 B 
11 MA 

100 MOM 
/He MeHee/ 

1OM 
/He 6onee/ 

8 MKC 

/He 6onee/ 

5/ Me XaHR'Ie CKHe xapaKTe pRC TRKR 

linOK ,I\BOBHOB UIRpHHW -2M. 
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B 3aKmo'leHBe asTopw swp8JKaiOT npB3HaTeJILHOCTL 
H.fi».KonnaKosy 3a npo'ITeHBe pyKonacB B M .,D;.EscTBrHeesoii: 
3a MOHTa)l( 6noKa. 
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