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Banyes IO,M., fpe6eRK>K B.M., 3HROB B.r. Pl3 - 8890 
npeo6p830B8Tellb BpeMeRHbiX HHTepsanOB B llHcWOBOil KOA 

Ha HHTerpallbHbiX CXeMSX 

OnHCbiBaerc!l npeo6paaosarenb speM!I-KOA crapr-cronHoro THna, Bhmon
HeHHhiil H8 RHTei"p81lbHbiX CXeMSX. 0co6eHHOCTb!O ycrpoiiCTBS !IBnHeTCH H8nH"'H8 
pei"'HCTpa, 38t:I8101110I"O llKcjlpOBbiM o6pa30M t:tnKTenbHOCTb M8KCHM81lbHOI"O H3Me

p!!eMOI"O BpeMeHHOI"O HHTepBana, H pei"HCTpa cnylKe6Hoil HHcj!OpMSilHK, MaKCH
M81lbH8!1 'ISCTOTa onopHoro reueparopa -170 Mru. MaKCHMSilbHoe "'Reno KaHa
noB - 1020. 

Pa6ora BbinOnHeHa B na6opaTOpHH !!AepHbiX npo6neM OHHH. 

flpenpMHT 06'be,llMHeHHOrO MHCTMTyTa s,nepHbiX MCCJie,llOBaHMJi 

,ay6Ha 1975 

Valuev Yu.M., Grebenyuk V.M., Zinov V.G. P13 - 8890 

Time-To-Digital Converter of Integrated Circuits 

A digitron of start-stop type designed by using in
tegrated circuits is described. A distinction of this 
device consists in the presence of a register which 
degitally sets the duration of a maximal measured time 
range, and a register of auxiliary information. The maxi
mum frequency of the series generator is 170 MEz. The 
maximum channel number is 1020. 

Preprint of the Joint Institute for Nucleu- Ret~earcll 
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B aKcnepHMeHTax no npeUH3HOHHOMY H3MepeHHID spe
MeHH *H3HH nonO*HTenbHOf'O MIDOHa If nHOHB WHpOKO HC
nonb3JIDTCSl uH¢poshle npeo6pa3osarenH speMeHHhlX HHTep
sanos /I-S/, pa6oramnme no crapr-cronHoMy npHHIIHny. 
Oco6eHHOCTb onHChisaeMoro npeo6pa3osareng 3aKnmqaercg 
B HanH'IHH perHcrpa ang 3aaaHHSl UH¢poshiM o6pa30M anH
renbHOCTH MaKCHManbHOf'O H3MepgeMOrO BpeMeHHOrO HHTep
Bana ("sopor") H perHcrpa cny*e6HoA HH¢opMaUHH, 

EnoK-cXeMa ycrpoAcraa npHseaeHa Ha pHc,I. 
Ha pHc. 2 npeacrasneHa npHHUHnHanbHaSl cxeMa npeo6pa-
3osareng, nocneaoaarenbHOCTb pa6orhl ero y3nos cneaym
wag, 

CHrHan Ha"'ana co6biTHSl-" crapr" npoxoaHT "'epe3 
HOpManbHO OTKpb!Thle BOpOTa 8I, pHC, I ( aneMeHT 3 Ha 
npHHUHnHanbHoA cxeMe), H nepesoaHr R -S TpHrrep Tp I 
(aneMeHTbl IO,II) B COCTOHHHe "I", OTKpbiBaSI TeM CBMbiM 
sopora 82 - 85 ( 4,23, 24,5 t- 7). 

(3aeCb H aanee 0603Ha'leHHSl B CK06KaX OTHOCHTCH K 
npHHUHllHanbHOH CXeMe). 

4epe3 83 H 84 CHrHanhl or KBapuesoro reHeparopa 
Kf (8) nocrynamr Ha perHcTpbi PI H P2a (3neMeHThi 28, 
29,33,34,38,39,52+58; 30,3I,35,36,40,4I,59T65), a TpHrrep 
"cron" TP2 (I2,I3) H rpHrrepbi perHcrpa cny*e6HoA HH
¢opMaUHH T26 (I4;-I9) roTOBbJ K perHcrpauHH cHrHanos. 

16 I Cneayer 3aMeTHTh, 'ITO nepBbie rpH rpHrrepa' 1 

perHCTJ:>OB PI H P2a co6paHbJ Ha MHKpocxeMax 3Cl1 I38 
cepHH · 7/ , a nocneaymwHe - Ha TT l1 I 55 cepHH. 
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c~poc -
6 flQHRTb 

npU3HQKU 85 

tJopora 

Pnc. I. EnoK-cxeMa rrpeo6pasoBaTemr. 

EhiCTponeil:cTBHe aTHX perHcTpoB - 170 Mfu. Corna
coBaHne ypoBHeil: 3CJI - TT JI ocymecTBnHeTCH nrr¢¢epeH
rmanbHhiMH rrapaMH Ha TpaHsrrcTopax, BKmoqeHHhiMH rrocne 
aneMeHTOB 39 rr 41 (eM. pHc. 2). 

C ITpHXOAOM CHPHana OKOH'-18Hl1H C06b!Tl1H - "CTOIT" 
Tp2 ycTaHaBnRBaeTCH B cocTOHHHe "0", 84 saKpwBaeTcH 

a Ha P2a ycTaHaBJJRBaeTcH KOA BpeMeHHoro RHTepBana. 
CocTOHHHe peracTpa Pl rrponon~aeT H3MeHHThCH no Tex 
rrop, ITOKa He 38KpOIDTCH BOpOTa 83. 

8opoTa 83 a 85 3aKpbiBaroTcH rrocne Toro, K8K eRr
Han c Bwxona peracTpa PI rrepeBOART Tpl B cocTOHHHe 
"0". 3TRM ~e C!1PH8J10M 3aKpbiB8IDTCH BOpOTa 81. nepe
XOA c ypoBHeil: TT JI Ha ypoBeHh 3CJI cxeM ocymecTBnHeT
CH A8J1HT8J18M 1,8 11 2,2 K0M, BKJ1ID'-18HHb!M Ha Bb!X0,[\8 
aneMeHTa 47. C11rHan Ha Bhlxone 47 ITOHBnHeTCH B cnyqae, 
KOPAa CYMM8 KOAOB Ha6paHHOrO rrepeKnroqaTenHMH n1-n8 
Ha BXOA8X aneMeHTOB 43 ~ 46 H 48 i- 51 11 38IT!1C8HHOPO 

B Pl CTaHOBRTCH paBHOil: 1020. MrrHrrManhHoe qacno KaHa
JJOB rrpeo6pa30B8T8nH Bp8M8HHhlX 11HT8pBanOB - 4, M8KCH
M8nbH08 - 1020, 
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CxeMa nponycKaHIHI 85 (5,6,7) oTKpbiTa c MOMeHTa 
npaxoaa CHrHana "crapr" ao OKOH'laHHSI caraana "Bopor". 
B Tet:IeHHe aroro BpeMeHH B peracrp cny*e6aofi HH~OpMa
UHH MoryT 38HOCH:TbCSI JlaHHbie, xapaKTepH3YIOIIIHe pa3nH'l
Hhie npouecchr, B qacraocTH:, npH H3MepeHHH BpeMeHH 
*H3HH nonO*H:TenbHOro MIOOHa /8/ Ha BXOJlbi per!fCTpa 

cny*e6Hofi lfH~opMaUHH noaaBanHcb ClfrHanhr, OTMet:IaiOwHe 
npHCyTCTBHe BTOporo MIOOHa HnH BTOporo ll03HTpOHa (BTO
pofi "crapr" H Bropofi "cron"). 3rH CHrHanbr Bhrpa6arhT
BanHCb ClleUHanbHbiMH 6noKaMH /9/. 

PerHcrp cny*e6Hofi HH~OpMaUHH P26 coaep*HT 3 paa
pSIJla, peracrp Koaa BpeMeHHoro HHTepBana - 10. DocKonb
Ky HaKonarenb A4-4096 H3MepHrenbHoro uearpa fla6oparo
PHH SI)lepHbiX npo6neM H:MeeT 12-pa3pSIJlHhifi BXOJlHOfi pe
rHCTp, B ycrpoficrBe npeaycMorpeHa B03MO*HOCTb nepeao
ca coaep*HMoro rpHHaauaroro paapSiaa B aecSirhrfi. Depe
aoc coaep*HMoro ocymecrBnSiercg c noMOIIIbiO nepeKniOt:Ia
reng 08 H aneMeHTOB 80,81. 3ro ll03BOnSieT npH pa6oTe 
npeo6paaoBarenSI MeHbwe 'leM Ha 512 KaHanoB Hcnonbao-

'000 
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-----OMep KQHQ/10 OMep KOHQ/10 

Pac. 3. BpeMeHHbre cneKTphr: 1 - B BopoTax 1 HMnynbc 

"CTapT", 1 HMnynbC "CTOn" j 2 - 1 "CT8pT", 
2 "cTon"; 3 - 2 "cTapT", 1 "cTon'; 
4 - 2 "cTapT", 2 "cTon", 
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Barb Bee TpH paapSIJla peracrpa P26, Dpa pa6ore 

ycrpofiCTBa 6onbiiie t:IeM Ha 512 KaaanoB coaep*HMoe c 
TpHH8JlU8Toro pa3pSIJla He 38HOCHTCSI B HaKOlllfTenb. 

Ha~opMaUHSI c peracrpoB P2a H P26 nocrynaeT Ha 
MarHcTpanb JlaHHbiX qepe3 BeHTHnH TT n 66 i- 72,80,81; 
BeHTHnH 3Cfl 25 i- 27,32,37,42 H TpaH3HCTOpbi nHIIIb nocne 
OKOH'laHHSI CHrHana "BopoT" (npH llOSIBneHHH CHrHana C 47), 

BBHilY Toro, qro npeo6paaoBaTenb H HaKonarenb Ha
XOJlSITCSI Ha paCCTOSIHHH OKOno 100 MeTpOB, CHrHan nycKa 
nporpaMMbi 3allHCH B H8KOllHTenb Bbipa6aTbiBaeTCSI t:Iepe3 
5 MKC nocne llO)la'lH KOJlOB Ha MarHCTpanb, 3a 9TO BpeMSI 
nepeXOJlHbie npoUeCCbi B nHHH:H CBSI3H: 38KaH'lHB810TCSI, 3a
il8P*Ka caraana nycKa HaKOllHTenSI ocymecrBnSiercg ane
MeHTaMH 75 .... 78 H R lc l • nocne OKOH'laHHSI nporpaMMbi 
aanHcH HaKon~~:renb Bhlpa6arhlBaer crrraan c6poca, KOTOphlfi 
npHBOJlH:T y3nbi npeo6pa30Bareng B H:CXOJlHOe COCTOSIHHe. 
Do OKOH'laHH:H CH:rHana c6poca B03MO*Ha perHCTpaUHSI 
cneay10wero co6hiTH:SI, 

flng yno6crBa aacrpofiKH npeo6paaoBaTenSI npenycMoT
peaa ero pa6ora B pe*HMe npoBepKH. BKniOt:IeH!fe aroro 
pe*HMa npoH3BOJlH:TCSI TyM6nepoM T2. B aToM cnyqae car
Han nycKa HaKOllHTenSI B03Bpawaer ycTpOfiCTBO B HCXOJlHOe 
cocroSIHHe. KpoMe roro, B03MO*Ha pa6ora npeo6paaoBare
nSI c BHeWHH:M reaeparopoM cepH:H:. BKniOt:IeHH:e BHernaero 
reaeparopa ocymecTBnSiercSI TyM6nepoM T

1 
n aneMeHTaMH: 

1 11: 21; BHyrpeHHHi1 reaeparop npa aroM orKniOt:IaercSI, 
C "6biCTpoi1" ~neKTpOHHKoi1 npeo6paaoBarenb o6MeHH:BaeT
CSI crrraanaMH: Bopor 11 6noKH:pOBKH. DepBbiH npeacTaBnSI
eT 11:3 ce6SI )lnHTenbHOCTb MaKCH:ManbHOro H3MepSieMoro 
BpeMeHHOrO HHTepBana, BTOpOi1 - CYMMY nnwrenbHOCTei1 
CHrHanoB BOpOT, 3allHCH: B naMSITb HaKOllHTeng 11: CH:rHana 
c6poca. 

CneayeT OTMeTH:Tb ewe oaay oco6eaaocrb pa6orhr 

onH:ChiBaeMoro npeo6pa30BarenSI. Oaa aaKniOt:IaeTCSI B roM, 
'ITO OH pa6oraeT C ~HKCHpOBaHHbiM MepTBbiM BpeMeHeM, 
3Ta oco6eHHOCTb H llplfMeHeHHe H:HTerpanbHbiX CXeM 3Cfl, 
B KOTOpbiX OTCyTCTByiOT 6pOCKH: TOKa, o6ecnet:IHBaiOT He3a
BHCH:MOCTb nH:HefiHOCTH: ycTpOHCTB OT 3ar~y30K llO BXOJly. 

H a pac. 3 npaBeaeHhr BpeMeHHhre cneKTphr, anniOcTpH-
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py10mHe pa6oTy ycTpoficTaa. CrreKTpbr 1 ,2,3 H 4 aarrH:caHhi 
COOTB9TCB9HHO B IIepBylO, BTOpylO, TpeTblO H qeTBepTylO 
TblCSiqy KaHanOB H8KOIIH:TenSI. 3aiiH:Cb B COOTB9TCTBY10WY10 
TbiCSiqy 38BHCUT OT COCTOSIHHSI TpH:rrepOB perHCTpa cny:>Ke6-
HOH HH<fJOpM8UHH. 3TH CII9KTpbl CHSITbl IIpH pa6oTe rrpeo6pa-
30B8TenSI C BHyTpeHHHM KB8pU9Bb!M reHe~aT~OM, qacTOT8 
reHeparopa 50 Mru, cra61WhHOCTh 2·10- /C . 

nH:<fJ<fJepeHUHanbH8SI HenHH9HHOCTb rrpeo6pa30B8T9nSI He 
xy:>Ke 0,5%. HHrerpanbHaSI HenuHeHHOCTh He xy:>Ke 10-5. 

BKnaa HeCHMMeTpHH rrepaoro rpHrrepa perH:crpa P2a B 
llH<fJ<fJepeHUHanbHYlO HenHHeHHOCTb COCT8BnSieT 0,3%. BBHllY 
TOrO, qro 3T8 38BHCHMOCTb HOCHT CHCTeMaTHqeCKHH Xa
paKTep H ee nerKO yqHTb!B8Tb IIpH M8T9M8THqecKOH o6pa-

60TKe, HHK8KHX Mep anSI ee ycTp8H9liHSI He IIpHHHManOCh. 
B aaKniOqeHHe aaropbr rronhayiOTCSI cnyqaeM BbrpaaHTh 

6naronapHocTh M.n.EanaHaHHy, A.n.KoHHHY H A.H.noHoMa
peay 38 IIOMOWb IIpH CHSITHH XapaKTepHCTHK rrpeo6pa30B8-
TenSI H M8T9M8TH:qecKy10 o6pa60TKy peaynbT8TOB H3Mepe
HHH, a TaK:>Ke A.H.EnHHOBY sa MOHTa:>K ycrpoficraa. 
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Y CJIOBK.H 06MeHa 

llpenpHHTLI H C006ll{eHHH 0HJIH paCCbiJia.JoTCH 6ecnnaTHO, Ha OCHOBe 

BJaHMHoro 06MeHa, YHHBepCHTeTeM, HHCTHTYTaM, Jia6opaTOpHHM, 

6H6JIHOTeKaM, HaY'IHLIM rpynnaM H OT){eJihHLIM Y'leHhiM 6onee 50 CTpaH. 

MLI O:lKH.naeM, 'ITO nonyqaTenu HJJlaHHH OHJIH 6y.nyT caMH npoHa

JIHTh HHHI(Ha THBy B 6ecnna THOR nOChiJIKe ny6JIHKal(HH B ,l(y6Hy. B nOpH)lKe 

06MeHa npHHHMaiOTCH Hay'IHhle KHHrH, :lKypHaJihi, npenpHHTh! H HHoro 
BH.na ny6JIHKal(HH no TeMaTHKe OHJIH. 

E){HHCTBeHHLIH BH){ ny6JIHKal(HH,KOTOpbiH HaM npHChiJiaTb He CJie){y

eT,-3TO penpHHTbi /OTTHCKH CTaTeif, Y:lKe ony6JIHKOBaHHLIX B Hay'IHLIX 
:lKYPHanaxj. 

B PH.ne cnyqaea MLI caMu o6pall{aeMcH K nonyqa TeJIHM HamHx HJ)la

HHH C npoch6oii 6ecnJiaTHO npHCJiaTh HaM KaKHe·JIH6o KHHrH HJIH 

BhiiiHCaTh ){JIH Hameif 6H6JIHOTeKH Hay'IHLie :lKYpHaJihi, HJ)laiOll{HeCH B HX CTpaHax. 

OT~eJihHbie 3anpochl 

HJ){aTeJihCKHH OT)leJI e:lKerO.!lHO BhiUOJIHHeT OKOJIO 3 000 OTJleJihHLIX 

Janpocoa Ha BhiChiJIKy npenpHHToa H coo6ll{eHHH OHJIH. B TaKHX Ja

npocax cne.!lyeT o6HJaTeJihHo YKaJh!BaTh HH.IleKc JanpamHaaeMoro HJ)laHHH. 

A~peca 

llHChMa no BCeM BonpocaM o6MeHa ny6JIHKal(HHMH, a TaK:lKe Janpo-
Chi Ha OT){eJihHhle HJ)laHHH CJie)lyeT HanpaBJIHTb no a.npecy: 

101000 MOC/((JQ, 

FAa8Hbzii nO'IlllaMm, n/11 79. 
H36ameAbCICuii omoeA 
06oeOUHeHHOi!O UHClllUlllyllla 
JIOepHbiX UCCAe008QHUU. 

A.npec .IlJIH nochiJIKH acex ny6JIHKal(HH B nopHJU<e o6MeHa, a TaK:lKe 
){JIH 6ecnJiaTHOH no.!lnHCKH Ha HayqHhle :lKYpHaJihi: 

101000 MOC/((JQ, 

FAa8Hbzii no'lmaMm, n/Jt 79. 
Jlay'IHO-llleXHU'IeC/CQJI 6U6AU011lei(Q 
06oeOUHeHHOi!O UHClllUlllYlllQ 
JIOepHbiX UCCAe008QHUU. 


