
B.M.rpe6eHIOK, B.fi.HHKOJiaea, B.T.CH.Qopoa 

BYCTPO~ACTBYIDmHE TPHrrEPY 

CO cqETHYM BXO~OM 

HA HHTErPAJibHYX CXEMAX 

13 - 7898 



SbeAHHeHHOro HHCTHTyTa HAepHbiX 

HCCJieAOBaHHH 

1.!1 06be:UHHeHHOrO HHCTHTyTa .Rp;epHbiX 

lOTC.R CaMOCTO.RTenbHbiMH rry6nHKaUH.RMH . 

"BHH co CT. 4 YcTaBa OlUII1. 0TnH'lHe 

aKnlO'laeTC.R B TOM, 'ITO TeKCT rrperrpHHTa 

lf3Bep;eH B KaKOM·nH60 Hay'lHOM )f(ypHane 

'08/2-74 rrp. 
6eHDK,B. M. 

lh.]l!CT J.lQ- -

:ai.IHH Ol1.Hl1 HMelOT 

lBn.RlOLI.IYlO rrocnep;-

He TpHrrepi:i._ •• lbiTb rrpep;CTaBneH 

!974. 
nHHCKOM .!13bJKaX. 

TOnbKO B CTpaHbJ· 

eM, orrpep;en.ReT 

~Hb TeMaTH'IeCKHX 

if HX rrony'laTen.RM . 

rrpaBOM BepxHeM 

1.!1. 

I .., 

B.M.rpe6eHIOK, B.ll.HHKOJiaea, B.T.CH.Qopoa 

BYCTPO~EHCTBYID~ TPHrrEPY 

CO cqETHYM BXO~OM 

HA HHTErPAnbHYX CXEMAX 

Hanpa&Til'Ho B HT:J 

<V ~.u !.J~I:ltl ~nCTDY"}T I 
rmepnux ncc.1e.noaa11nl 

6HGJIViOTE.KA 

13 - 7898 



'111U11tY111 JIOepHbiX UCC/IeooeaHUU ,[ly6Ha 

1 

I 

, .... 
I 
! 

·J· 
I 

c .. 

I 

--; ... 
~. 

!. 

B .HaCTO.IlUlee BpeM.Il HaH60JibWHM 6blcTpo,D;eiicTBHeM 
o6na,D;aiDT HHTerpanLH:b!e cxeMbl I:ia nepexmo'laTeJI.IlX Toxa 
THna 3CJI. illHpOKOe npHMeHeHHe B .ll,D;epHOH :meJ<-:fPOHHKe 
HaWJIH HHTer:paJibHble cxeMbl cepHH K 137 H K 138/l~O,D;HaKO 
B COCTaBe 3THX cepHH OTCYTCTBYIOT TpHrrepbl CO C'leTHbiM 
BXO,D;OM, KOTOpbie He06XO,D;HMbl, HanpHMep, ,D;Jl.ll UOCTpOeHHJI 
C'leT'IHKOB. :SbiCTpO,D;eHCTBHe H3BeCTHbiX TpHrrepHbiX CTpyK· 
TYP co cqeTHbiM BXO,D;OM, co6paHHLIX Ha· 3JieMeHTax II-HE/ 
IIJIM·HE 1 2- 6 ~ He npeBhlmaeT 50 Mrl\ ,D;JIJI cepHH K 137 
H 80 Mrt~ - ,D;.riJI cepHH K 138. 

B ,D;aHHoii pa6oTe onHcbiBaiDTCJI ,D;Ba BapHaHTa nocTpoe
HHJI TpHrrepOB CO C'leTHLIM BXO,D;OM, HMeiOUlHX 6blCTpo,r\eii· 
cTBHe 6onee 100 Mrt~. 

Ha puc. 1 H3o6pa:>KeHa CTPYKTypa T.pHrrepa, co6paHHoro 
H3 3neMeHTOB li·HE/IIJIII·HE,Hapuc.2 npHBe,D;eHbi Bpe· 
MeHHLie ,D;HarpaMMbl, noJICHJIIOII.\He pa6oTy Timrrepa. 

Ha3Ha'leHHe 3neMeHTOB crpyKTYPhl cne,D;yroUlee: T -
C'leTHbiH BXO,D;, 1 • 3JieMeHT, o6pa3YIOII.\HH np.HMOH H ·HH· . 
BepCHbiH CHrHaJibi, 2·5 • TpHrrepbl ynpaBJieHHJI; 6,7 • TpHr· 
rep:hl naMJITH.· BLIXO,D;Hble ·cHrHaJibl CHHMaiOTCJI c 6 H 7. 

B HCXO,D;HOM cocTOJIHHH Ha BXO,D;e T -ypoaeHb "1". Ha 
BbiXO,D;ax 2-6.- "0", Ha BbiXO,D;ax4 H 7- "1" /eM. puc. 2/. 

IlpH llOCTyri:JieHHH CHrHaJia ''0" Ha BXO,D; T B. COOTBeT· 
CTBYIOII.\HX B~XO,D;aX "3JleMeHTa 1 qepe3. r l . UOJIBJIJIIOTCJI 
np.IIMOH H HHB~pCHblH . CHrHaJibi, 

T + T 
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Puc. 1. CmpyKmypHaJI cxeMa ,-puzzepa Ha 3./leMeHBaxH-HE/ 
HJIH-HE. 
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Puc. 2. BpeMeHHbJe ouazpaMMbJ paOOIIIbJ •puzzepa HQ 3./le
MeHmax H-HE/HJIH-HE. 
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r - 3,~tecL B ,AaJJee - ycpeABeHHaJI 3a.zteplKICa pacupocTpa'" 

~eo~ CBrBana 11epe3 3ne:w:eBT, t+ - 3a.zteplKICa pacnpocTpa

BeBBJI HOJIO)I(JITenLBOro 41POBTa; r _ - 3a.zteplKICa pacnpocT

paHeBBJI OTpBllaTenLHOro 41POHTa •. 

C np:a:xo.ztoM "0" .Ha BXOAW 2 H 3 11epe3 r 
2 

Ha BLIXO.zte 2 
ycTaHaBJIHsaeTcJI "1 ", a BWXOA 3 He H3MEmJieTcJI H3 .- 3a 

HaJIHIIHJI "1" Ha BLIX(},Ae 4. CBrHan "1" HOCTyiiaeT Ha BXO.u;LI 

4 H 5 H 11epe3 r2 Ha BLIXO,Ae 4 HOJIBJIJieTCJI "0"; COCTOJIHHe 

BwXO,A& 5 He. H3MeHJieTCJI. flo HCTelleBBH BpeMeHH · T 
2 

TpHr

rep ynpaBJieBBJI HaXOAHTCJI B CJie.ztyiODie:w"'coCTOJIBBH:BWXO,AW 

3-5 - "0", BLIXOA · 2 - "1". 3ne:weHT:w: TpHrrepa "naMJITH" 

6 H 7 B 3TOH 4la3e pa60TLI CBOero COCTOJIHHJI He H3MeHJIIOT. 

C ,oxoH~~&oe:w cHrHana "0" Ha·Bxo.zte T 11epe3 r 3 Ha/ 

HHBepCHOM BLIXO,Ae HOJIBJIJieTCJI "0", a :H:a npJIMOM -, "1". 
lJ:epe l · T 4 . Ha BLIXO,Ae .. "2 ycTaHaBJIHBaeTCJI . "0", a Ha BLI:.. 

XO,Ae 5 · - "1", H TpHrrep naMJITH' 6,7 H3MeHJieT CBOe· 

cocToJIHHe. flpHIIeM cHrHan. "0'' noJIBnJieTcJI Ha Bwxo.zte 7 
11epe3 r 5 , a Ha BLIXO.zte 6 cHrnan "1" noJIBnJieTcJI 11epe3 

r 6 • BWXOAW 3,4 OCTaiOTCJI B COCTOJIHHH "0'.'. 
C npHXO,AOM . CJie,Ay~ero CHrHana ·"0" Ha BXO,A T ila 

BLIXO,IJ;aX 1 'lepe3 r 7 HOJIBJIJIIOTCJI npJIMOH H HHBepCHLiii 

CHrHaJILI. lJepe3 T 8· Ha BLIXO,Ae. 3 HOJIBJIJieTCJI "·1", aHa 

BLIXO,Ae 5 "": "0". BLIXO,A 2 He /H3MeHJieT CBOero COCTOJIHHJI, 

T:K· 'B 'TelleHHe rg Ha ero BXO,IJ; DOCTynaeT "1" C BLixO,IJ;a 

5, a 3aTeM ~1" C. BLIXO,IJ;a 3. COCTOJIHHe BLIXO,IJ;OB 2,4,6,7 
B TelleHHe .zteiicTBHH "0" · Ha :Bxo.n;e T He .H3MeHJieTcJI. 

C OKOHIIaHHeM CHrHana "0" Ha BXO,IJ;e T ;qepe3 tg Ha 

HpJIMOM BLIXO~e HOJIBJIJieTCJI CHrHan "1 ", aHa HHBepCHOM -

"0". · .Ha Bwxo.n;e · 3 11epe:l r 10 . ycTaHaBnHaaeicJI "0", a 

Ha BLIXO,n;e· 4 - "1". flOJIBJieHHe ".}" Ha BLIXO,IJ;e 4 npHBOAHT 

K H3MeHeHHIO 11epe 3 :r ll " COCTOJIHHJI 6 H qepe 3 r 12 .• - 7, 
Ha. BLIXO,IJ;aX KOTOpLIX YCTaHaBJIHBaiOTCH CHrHanw. "0" H "1", 
COOTBeTCTBeHHO, T.e. C OKOHIIaHHeM BTOporo CHrHMa "0" 
Ha BXO,IJ;e T TpHrrep B03Bpa~aeTCJI B HCXO,IJ;HOe COCTOJIHHe. 

Pa6oTa, TpHrrepoB yriJ)a.BneHHJI H naMJITH npoHcx6,IJ;HT 

nocne.n;oBaTenLHo, npHIIeM B norHxe,. onpe.n;enJIIO~eii nYTi. 

npoxo~eHHJI cHruana ynpaBneHHJI, yqacTBYJOT JIHIIIL 3a.n;ep:lK

KH 3JieMeHTOB TpHrrepa ynpa:BJieHHJI. flo.ztrOTOBKa TpHrrepa 

ynpaBneHHJI . OC~eCTBJIJieTCJI 3a BpeMJI ,IJ;eHCTBHJI '' 1•.- .Ha 

Bxo.n;e .T B TelleHHe r. Cpa6aTLIBaHHe TpHrrepa naMJITH. 
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npoucxo,ng:T npu ~eiicTBHH "1 ". Ha · Bxo~e T li Te'IeHHe .2 r. 
Cne~oBaTenbHO, MHHHManbHhlH nepHO~ cne~OBaHHH C'leTHi.IX 
uMnyn~>coB paBe:H 3 r. B H3BecTHDix Tpui-repiiDix cTpyxTyi>a,x 
Ha :meMeHTax H-HE/HJIH-HE. 3TOT nepuo~ He ido>KeT 6Din. 
MeHee 5r, 'ITO, KoHe'IHo, cxa3LmaeTcH ·Ha MaKCHManLHOM 
6LICTpo~eiicTBHH. . , 

TunH'IHoe 6DicTpo~eiicTBHe TpurrepHDIX cTpyxTyp, co~ 
6paHHi.IX no onucaHHoii ·cxeMe, cocTaBnHeT 110 MTll ·~nH 
3neMeHTOB· cepHH K 137 H 140 MTt~ - ·cepuuK 138. 

OTMeTHM, 'ITO 3Ta cxeMa .cocTaBnaeTCH H3 3 3ne·MeHToB . 
Tuna. K1JIB37 2 ·unu K1JIB 382. JlHIIIb .nna . 3anycxa nepBoro 
TpHrrepa HCnOITb3yeTCH ~OnOITHHTellbHO 1/2, 3ITeMeHTa. 

Hau6onee y~a'IHoe nocTpoeHue~ Tpurrepa ·co cqeTHLIM 
BXO~OM MO)KeT 6biTb BblllOITHeHO Ha HMeiOJWIXCH .B cepHH 
K 138 ·D·Tpurrepax Tuna "3a~enxa". Kax H3BeCTHO, caM 
no ce6e 3TOT Tpurrep. pa6oTaTL, B cqeTHOM pe)KHMe He 
MO?J<eT /7·/. . . .. • . . .. · 

:Cxe_Ma C'leTHOrO TpHrrepa, COCTOH~ero H3 ~BYX D ·TpHr· 
repoB Tuna ''3a~enxa", coe~HHeHHLIX no. npHHIJ,Hny "Mastel'
-Slave"'H3o6pa)KeHa Ha puc. 3. )l;na 3anycxa nepaoro Tpur
repa 'ucnonL3yeTCH 1/2 xopnyca cxeMhl K1JIB382: CurHanLI 
,D;nH 3anycxa nocne~yro~ux TpHrrepoB 6epyTCH c BbiXO~OB 
npe,D;DI~y~ero. 

BpeMeHHaH ~uarpaMMa pa6oTLI Tpurrepa npuBe,IJ;eHa Ha 
pUC~ •4 .. B HCXO,nHOM COCTOHHHH Ha .BXO~ A no~aH CHrmiJI 
norH'Ie cxoro "0", BLIXO~bi B, T ,K Haxo~HTCH B. ·~o", a 
B ,E ,)]; - B "1". llpu nocTynneHHH "V' ,Ha axo~ A Ha BLIXO,IJ;ax 

· B ;H · B qepe3 r
1 

/ycpe,ng:eHHaH 3a~ep)I(Ka pacnpocTpaHeHHH 
CHrHana qepe3 3lleMeHT/ COOTBeTCTBeHHO nOHBITHIOTCH "0" 
H "1". CH~Han "1" Ha ~xo~e T/B/ oc~ecTBnHeT_nepeHoc 
COCTOHHHH C BXO~a )l;(K) Ha BbiXO~ E qepe3 BpeMH r 2 • 

HanH'IHe "0" Ha BXO~e T/B/3anpe~aeT H3MeHeHHe COCTOH· 
HHH · BLIXo~oB· K u JI. C oKOH'IaHHeM Bxo,ng:oro curHana 
/ycTaHoBneHHeM 'ypoBHR "0"/ Ha BLIXO~e B qepe3 · r3 ··no-· 
HBnHeTCH CHrHan norH'IeCKOH "1", 'ITO npHBO,nHT K nOHBne· 
HHIO Ha BbiXO~ax JI H K "0" H "1 ", c OOTBeTCTB~HHO·. no 
HCTe'leHHH T 

4 
.. COCTOHHHe BbiXO~OB CXeMbl one~YIOII(ee: 

BE JI- "0" B·r K- "1" . 
t ' , ' ' • ~ . ' ~- ' 

C npuxo~oM cne~yro~ero curHana !IOrH'Iecxoii ·" 1" Ha 
• Bxo~ cxeMDI oH qepe3 r 5 noHBiueTCH · Ha :Bwo,IJ;e' B, 
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Puc.·· 3. CmpyKmyjmaJI cxeMa mpuzzepa na "D"-mpuzzepax · 
muna "3aUieAKa ". · 
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Puc. 4. Bpe.M(mHble ouazpaMMbl pa6ombl mpuzzepa, co6pan-
nozo na· D -mpuzzepax. · · .. 
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OC~eCTBnHH qepe3 T6 H3MCHeHHe COCTOHHHH BblXO~OB 

r Ha "0", a E ;. Ha "1 ". llepeHOC COCTOHHHH BXO~a )]; IE/ 
3anpe~eTCH HanH'IHeM "0" Ha Bi.IXO,IJ;e B. 

C · OKOH'IaHHCM BXO,nHOrO CHrHana 'lepe3 r7 Ha BbJ· 
xo~ax B u B no-'rBnaroTca cur:HanDI "0" u "1": llepe3 
T g Bi.IXO~ K llpHHHMaeT COCTOHHHe "0", a JI - "1". 
BDIXO~ E H r CBOero COCTOHHHH He H3MeHHIOT. 

TaKHM o6pa30M, C OKOH'IaHHeM BTOpOrO·BXO,nHOro CHr
Hana CXeMa B03Bpa~aeTCH B H~XO,nHOe COCTOHHHe • 
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fipo~eCC H3MeHeHRB COCTOBHRB AnHTCB 2r,DpHqeMHC• 
DOJI:&3 YJOTCJI CHrH8Jihl H nay3a :We>K,Ay HHMH. 

3aAep~a 3JieMeHTa 1 ue 8nxseT ua 6wcTpoAeicTBBe 
cxeMw. OAUaxo ee cneAyeT Y'IBT:&maT:& npx C03Aa.HRH cxeM 
C o6paTHWMH CBB3BMH, HaDpHMep, AeCJlTHqHWX cqeT'IBICOB. 

T11nxquoe 6wc-i-poAeiicTBBe TpHrrepoB xa 3JieMeHTax 
IC1 TP382, BwnonueHRwx no 3TOii cxeMe, cocTaBJiseT 

170 MT11. 
B 3axmoqeHRe aBTopw C'IBTa.IOT CBOH:W Aonro:w: Bwpa-

. 3HT:& 6naroAa,puocT:& B.r .3HHOBY H A.H.CxuaeBy 3a none3-
uwe o6cyx<.D;eHHB H DOCTOBHHwH HHTepeC IC pa6oTe. 

Jlu•epa•YJXJ 

1. K.A.Ba.11ue6. J;r,zc•poc)euc•6YIOfiiUe uH•e2pa.llbHble cxeMbJ 
Ha •oK06WX K.IIIO'IaX. 3.11eK1flpOHHaJI npOMbHU.IIeHHOC,b, 
N9 7, c•p. 56-:59, 1972 2. ·· 

2. D.Zissos. A step-by-step Design of Two-Way SiiJI!IfY Counter. Elect-
ronic Engineering, v. 37, No. 447, p:p. 311'-315 (1965). ·· 

3. CaH~opc). Hytu K npuMeHeHUIO uH•e2pa.llbHbJX cxeM. 
PyccKui1 nepe6oc). "3AeK•poHuKa" N95, 1967 2~ 

4. r.P.Mai}.lleHi}, r.K.jfuKeH .u c)p. HH.e2pa.llbHble cxeMbl. 
Hac)- 60 "Co6emc~eoe pac)uo ", MocK6a, c•p. 317-324, 
1970 2. 

· 5. G. W.Dummer, M.K.Robinsoo. 68-:69 Anglo-American Microelectronic 
Data, v. I, II, Pergamon Press. 

6. Integrated Circuits, Nippon Electric Co. Ltd. Jlllpan, 1969. 
7. H.H.Ey~epee6, E.M.MaHcypo6, B.H.Top.R'Ie6. Mu~epo-

3./leKIIpOHHWe CXeMW ·~~u~p06biX YCIIpOUCJI6. "Co6eJICKOe 

8 

pac)uo", MocK6a, 1973 2. · 

Py~eonucr, noc•ynUAa 6 uaoo•e.llbCKUi1 o•i}e.ll 
26 anpe.11.11 1974 2000. 

_: L• -'~· ..... ·"· 
--·., .. "'' 

, .. 

Y CJIOBH.H 06MeHa 
IlpenpHHThl H C00611leHHJI OMJUI paCChinalOTCJI 6ecnnaTHO, Ha OCHOBe 

B3aHMHOro o6MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHJIM, 
6H6nHOTeKaM, Hay'IHhlM rpynnaM H OT.I(enhHhiM y'leHhiM 6onee 50 CTpaH. 

Mhl o~H.I(aeM, 'ITO nony'laTenH H3.1(aHH:li OIUIII 6y.ilyT caMH npoJIB· 
nJITh HHkUHaTHBY B 6ecnnaTHOH flOChinKe ny6nHKaUHH B ,IJ;y6Hy. B nOpJI.I(Ke 
06MeHa npHHHMalOTCJI Hay'IHhie KHHrH, :>Kypaanhi, npenpHHThl H HHOrO 
BH.na ny6nHKaunn no TeMaTHKe OIIJlll. 

E.l(imCTBeHHhiH BH.I( ny6nHKaUHH,KOTOphiH HaM npHChlnaTh He cne.l(y• 
eT,- 3TO penpHHTbi I OTTHCKH eTa Te:li, y:>Ke ony6nnKoBaHHbiX B aay'IHhiX 
:>Kypaanax/. 

B pJI.I(e cnyqaeB Mhi caMn o6pamaeMcJI K nonyqa TenJIM Halllnx nJ.na
an:li c npoch6o:li 6ecnnaTHO npncnaTh uaM KaKne-nn6o KHHrH ann 
BbmncaTb J(nH nallle:li 6n6nnoTeKn aaylJ:Hhie :>Kypaanhi, nJ.naromnecJI B nx 
cTpaaax. 

OT~eJibHhle 3anpocw 
lf3.!laTenhCKHH OT.I(en e:>KerO.I(HO BhlTIOnHJieT OKOnO 3 000 OT.I(enbHhiX 

JarrpocoB aa BhiChinKY rrpenpHHTOB n coo6mean:li OIIJlll. B TaKHX Ja·. 
npocax cne.nyeT o6JI3aTenbHO yKa3hiBaTh HH.I(eKc JanpalllHBaeMoro 
H3.!laHHJI. 

A~peca 

IlnchMa .no BCeM BonpocaM o6MeHa ny6nnKaUHJIMH, a TaK:>Ke Jarrpo· 
Chi aa OT.I(enhHhie,nJ.I(aHHJI cne.l(yeT aanpaBnJITh no a.npecy: 

101000 MocKea; 
FAaBHblii no'lmaMm, n/JI 79. 
H3oamellbCI(uii omc)e11 
06'beOUI!eHHozo uHcmumyma 
JIOepHbiX UCclleOOBQHUii. 

' •'! 

A.l(pec J(nH liOChinKH Bcex ny6nnKaUHH B nopJI.I(Ke o6MeHa, a raK:>Ke 
.nnH 6ecnnaTHOH TIO.I(TIHCKH Ha HaY'IHbie :>Kypaanhl: 

101000 MocKea, . 
FAaBHblii no<~maMm,. n/JI 79. 
llay'IHo-mexHu'lecKaJI 6u611uome1<a 
061teouHeHHozo tmcmumyma 
JIOepHbiX UCCIIeOOBQHUii. 
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