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BHaxnep E., fpe6eHIOK B.M., 3HHOB B.r. P13 - 10899 

CoBllBileHHH HB OCHOBe llpHOpHTeTHblX speMeHHblX 
llHCXpHMBHB TOpOB 

0nHCBHbl 6nOKB llBCKpHMHHBTOpa 'iBCTOTbl H JlH!jl$epeHUHBnbHbiX COBna

JleHHJI, BbmonHeHHbie HB sen HC • .nHCKPHMHHaTop 'iBCTOTbl HMeeT 

'IYBCTBHTenbHOCTb K H3MeHeHHIO JlnHTenbHOCTB ee nepHOilB He XY*S 

3 nc. BTopoll 6nox npellCTasnHeT co6oli TpexxpaTHYIO nuljlljlepeHUHanbHYIO 

cxeMy cosnaneHHll c paapewaiOUlHM speMeHeM 100 nc H 6brCTponeiicTsHeM 
60 Mru. 

Pa6oTa Bl>monHeHa s fla6opaTopHH HJlepHbix npo6neM OHHH. 

fipeDpBBT 061oeJUIBeBHOrO BBCTBTyT& a,JlepBWX BCcJie,llOB&-1 • Jly6B& 1977 

Winkler J., Grebenyuk V.M., Zinov V.G. 

Time-Priority Discriminator Based 
on a Coincidence Unit 

P13 - 10899 

The frequency discriminator and the differential co
incidence units implemented with ECL lC family are descri
bed. The ambiguity of the frequency level is 3 ps. The 
second unit is a three-fold differential coincidence 
scheme with the time resolution of 100 ps and maximum 
repetition rate of 60 MHz. 

The investigation has been performed at the 
Laboratory of Nuclear P~oblems, JINR. 

Preprtnt of tbe Jotnt IDstitute for Nuclear Research. Dublla 1977 
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B pa3JIH'IHhiX ycTpoiicTuax Jl.D;epHOH 3JieKTpOHHKH WH

pOKO HCllOJih3YIOTCJI 3JieMeHThl OT6opa COBllaBWHX CHrHa

JIOB, 'IYBCTBHTeJihHble K BpeMeHH nepeKphiTHJI llOCJie.IJ;HHX. 

Pa3pewaiOI.I.\ee upeMJI TaKHX upeMeHHhiX .IJ;HCKPHMHHaTopoa 

.nocTHraeT 1 Hc1 1!,n;anhHeiiwee yMeHhWeHHe pa3pewaiOI.I.\ero 

BpeMeHH 3aTpy.D;HHTeJihHO H3-3a orpaHH'IeHHOH l.faCTOTHOH 

llOJIOChl 3JieMeHTOB. 
/2.3/ 

11cnoJih3YJI .nH$llepeHIJ,HaJihHhie coana.neHHJI • pa-

6oTaiOI.I.\He llO nepeKphiTHlO clJpOHTOB, MO)I{HO llOJIY'IHTh pa3-

peWaiOI.I.\ee BpeMJI, 3Ha'IHTeJihHO MeHhWee .IJ;JIHTeJihHOCTH 

cPPOHTOB llOCTynaiOI.I.\HX CHrHaJIOB. 

PeaJIH3aiJ,HJI npHopHTeTHhiX apeMeHHhiX .IJ;HCKPHMHHaTo

poa /llB,ll;/ Ha MHKpocxeMax 3CJ1- cepHH no3BOJIHJia nony

'IHTh pa3pewaiOI.I.\ee apeMJI oT 50 .no 12 ncK 14
•
51

. 

llB)l;, peaJIH3yeMhiH Ha ycTaHOBO'IHOM TpHrrepe, OT6H

paeT TOJihKO Te CHrHaJihl, KOTOphle llOCTynaiOT Ha ero 

ycTaHOBO'IHhle BXO.IJ;hl B 3apaHee 3a.IJ;aHHOM llOpJI.D;Ke. 

B HaCTOJII.I.\eH pa6oTe onHChiBaiOTCJI.IJ;Be cxeMhl, Hcnonb-

3YIOI.I.\He llB,ll;, BhlllOJIHeHHhle Ha MHKpocxeMe K1 TP382. 

llepaaH CXeMa, Ha3BaHHaJI.IJ;HCKpHMHHaTOpOM l.faCTOThl, npe.n

Ha3Hal.feHa .IJ;JIJI Bhipa6oTKH HMnynhca ynpaaJieHHJI, corna

CYIOI.I.\ero pa6oTy BHeWHHX ycTpOHCTB CHHXpOIJ,HKJIOTpOHa 

C ero BhiCOKO'IaCTOTHOH nporpaMMOH yCKOpJIIOI.I.\ero HanpJI

)I{eHHJI Ha .nyaHTax. To'IHOCTh apeMeHHoro noJio)l{eHHJI ynpau

JIJIIOI.I.\ero CHrHaJia .!l;OJI)I{Ha 6h1Th He Xy)l{e 1 MKC, 'ITO COOT

BeTCTByeT H3MeHeHHIO nepHo.na Bq Ha 5 nc. 
Ha puc. 1 npHae.neHa npHHU.HnHaJihHaH cxeMa .IJ;HCKpHMH-

HaTopa 'laCTOThl, Ha puc. 2 - upeMeHHhle .nHarpaMMhi a 

pa3JIH'IHhiX TO'IKaX CXeMhl. 
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~aKTHqeCKH B CXeMe OCy~eCTBnHeTCH ~HCKpHMHHaUHH 
MrHoBeHHoro 3HaqeHHH nepuo~a. ,D.nx JToro B Hee BBe~eHa 
JTanoHHax xa6enhHaH 3a~ep)I(Ka, no3aonxro~ax cpaBHHBaTh 
~HTenbHOCTh nocne~yro~ero nepuo~a c npe~hi~Y~HM. Baep
xy puc. 2 H3o6pa)KeHa nocne~oaaTenhHOCTh cHrHanoa c H3-
MeHeHHeM ~nHTenbHOCTH nepuo~a. ,D.o Tex nop, noxa OT
PHUaTenhHhiH cPPOHT nocTynaeT Ha BXO~ R n03)Ke, qeM Ha 
S /rpaHHua - Toqxa 1 Ha puc. 2/, Ha BhiXO~e A/ puc. 1/ 
CHrHanOB HeT. KaK TOnhKO CHTyaUHH MeHHeTCH /TOqKa 2, 
puc. 2/, Ha Bhlxo~e A noxanxeTcH cHrHan. 

Ha BXO~e CXeMhl CTOHT ~HO~HbiH orpaHHqHTenh, 3a~H
~alO~HH BXO~ 11C. 3TanOHHaH Ka6enbHaH 3a~ep)I(Ka BKnroqe
Ha Me)l{~y BhiXO~OM 11C H S - axo~oM R-S TpHrrepa. CMe
~eHHeM ypOBHH, KOTOpbiH perynupyeTCH renHnOTOM, MO)KHO 
nnaaHo H3MeHHTh aenuquHy Ja~ep:>KKH Ha 1 Hc. Ha R- S 
TpHrrepe Kl TP382 BhmonHeH llB,D.. Hanuque HHTerpupoaa
HHH Ha BhiXO~e B 11C yMeHhWaeT CTaTHCTHqecKyro Heonpe
~eneHHOCTh cpa6aTbiBaHHH nocne~yro~ero KoMnapaTopa H 
n03BOnHeT qyBCTBOBaTb H3MeHeHHe nepHO~a BXO~HOH qacTO
Thi Ha 3 nc. llocne~yro~He cxeMhi o6ecnequaaroT napaMeTphi 
BbiXO~HOrO CHrHana. llHTaHHe ~HCKpHMHHaTopa qaCTOThl -
±6 B, noTpe6nxeMbie TOKH - no +6 B - 20 MA H no -6 B -
360 MA. 

BTopax cxeMa, ucnonb3yro~ax llB,D., npe~cTaanxeT co-
6oii TpexKpaTHYIO CXeMy COBila,ileHHH C KaHanOM aHTHCOBna
~eHHH. PeweHHH, npe~no)KeHHhle B pa6oTax / 4•51 , He no-
3BonxroT nonyqHTh KpaTHOCTh coana,neHHH 6onhwe ABYX, 
a cxeMa H3 pa6oThi 161 He y,noaneTaopxeT Hac no 6biCTpo
~eHCTBHIO. 

B npe~naraeMoii cxeMe npHHUHn oT6opa coana,neHHH 
nocne,noaaTenhHhiH: cHaqana coanaawHe curHanhi Bhi,nenx
roTcH cxeMoii "11" /rpy6o/, a 3aTeM apeMeHHOe nono)Ke
HHe cPPOHTOB CO CXeM 11n11 H 11 /eM. HH)I{C/ cpaBHHBalOTCH 
TOqHO Ha llB,lJ.. 

Ha puc. 3 npe~cTaaneHa cxeMa JneMeHTa OT6opa H 
apeMeHHhle ,nuarpaMMhi ero pa6oThi. ~YHKUHH "rpy6oro" 
oT6opa ocy~ecTanxeT cxeMa "11", a TOqHoro - R-S TpHr
rep. BeHTHnh, CTOH~HH 3a TpHrrepoM, HCKnroqaeT BnHHHHe 
3a,nHHX cPPOHTOB. 

Pa6oTaeT 3Ta cxeMa cne~yro~HM o6pa3oM. ~POHT nep
aoro H3 IIpHWe~WHX BXO~HbiX CHrHanoB IIOHBnHeTCH Ha Bhl-
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xo~e cxeMhl "11nl1" H qepe3 3a~ep)KKY, 3a~aro~yro pa3-
pewaro~ee apeMH, nocTynaeT Ha R -axo~ TpHrrepa H cooT
BeTCTBYIO~HH BXO~ BeHTHnH. EcnH CHrHan C BbiXO~a CXeMbl 
"11" K 3TOMY BpeMeHH y)Ke nOHBHnCH Ha S - BXO~e TpHr
repa, TO Ha BbiXO~e Q ycTaHaBnHBaeTCH ypoBeHh, pa3-
peWalO~HH npOXO)K~eHHe CHrHana qepe3 BeHTHnh. B TOM 
cnyqae, xor~a curHan Ha R -axo~ npuxo~HT paHbWe, Ha 
BhiXO~e Q noxanxeTCH cHrHan 3anpeTa. Pe3HCTHBHax ue
noqKa Ha BhiXO~e cxeMhi "11" no3BonxeT nnaBHO H3MeHHTh 
3a~ep)KKY 3Toro KaHana. 113 apeMeHHhiX ~HarpaMM puc. 3 
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Puc. 3. IlpuH!~unuaAbHaJl cxeMa :uzeMeHllra om6opa coena
oeHuu U epeMeiiHble ouazpaMMbl ezo pa6ombl. 

BH,ilHO, qTo Ha BbiXO~e BeHTHnH nOHBnHeTCH CHrHan, ecnH 
paccTOHHHe Me)K~Y axo~HhiMH curHanaMH Cl H C3 He 6onh
we r 3 + r n' r~e r 3 - aenuquHa Ja~ep)KKH, Ja~aaaeMaH 
xa6eneM, a r

11 
- aenuquHa 3a~ep)KKH, H3MeHxeMaH noTeH-

UHOMeTpoM. HauMeHhwee pa3pewaro~ee apeMH nonyqaeTcH 
npH r 3 •T

11 
, npuqeM BpeMeHHOH C~BHr ocy~eCTBnHeTCH 

B OJJ:HY CTOpOHY. 
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llpHHUHnuanLHaH cxeMa 6noKa coana~euu8 npuae~eHa 
Ha puc. 4. Ha3Ha'leHue 3neMeHTOB npuHuunuanLHOH cxeMbl 
cne~y10mee: TyM6nepbl 1-3 H3MeHHIOT KpaTHOCTb coana
~eHHH, no~aBaH Ha COOTBeTCTBYIOI.QHe CXeMhl "lfJilf" pa3-
pewaiOJUHe llOTeHUHanbl. lloTeHUHOMeTpbi Til - TI3 , BbiBe
~eHHbJe Ha nepe~HIOIO DaHenb, ll03BOnHIOT nnaBHO H3MeHHTb 
3a~ep)I(KY Ka)l(~oro KaHana Ha ±0,5 ~c. lloTeHuuoMeTpbi 
n 4 - n6 .pacnono)l(eHHbie BHYTPH 6noKa, BblpaBHHBaiOT 
3a~ep)I(KH, o6ycnoaneHHhle pa3nH'IHbiMH apeMeHaMH pac
npocTpaHeH~H curHanoa qepe3 3neMeHThl. lloTeHuuoMeTp 
TI 8 • ynpaanHeMbiH c nepe~HeH naHenu, no3BOnHeT nnaaHo 
H3MeHHTb pa3pewa10mee apeMH cxeMbl coana~eHHH. 3aau
CHMOCTb pa3pewa10mero apeMeHH OT HanpH)I(eHHH Ha cpe~
HeH TO'IKe llOTeHUHOMeTpa, KOTOpoe llO~BO~HTCH K KneMMe 
K, pacnono)l(eHHOH Ha nepe~HeH naHenu, npe~cTaaneHa Ha 
puc. 5. KpHBLie A H 1i CHHTbi npu ~nHHe Ka6enH, 3a~a10mero 
pa3pewaiOI.Qee BpeMH, paBHOH 30 H 14 CM COOTBeTCTBeHHO. 
lloTeHUHOMeTp ll 7 cny)I(HT ~nH KOMlleHCaUHH pa36poca pa3-
pewa10mero apeMeHH pa3nH'IHbiX 3K3eMnnHpoa 6noKoB coa
na~eHHH. 

Ha 3neMeHTe 16 /eM. puc. 4/ ~YHKUHOHanLHoe Ha3Ha
'leHHe KOTOporo OllHCaHO BbiWe, peanH3yeTCH ~YHKUHH aHTH
COBlla~eHHH. OcTanbHble 3neMeHTbl - ~opMHpoaaTenL ~nu
TenbHOCTH BbiXO~Horo curHana 1 71 . Ha 3neMeHTe 25, TpaH-
3HcTope H naMDO'IKe HaKanHBaHHH BblllOnHeHa BH3yanbHaH 
HH~HKaUHH pa60Tbl 6noKa. 

XAPAKTEPHCTHKH EJIOKA 

MHHHManbHOe pa3pewaJOmee BpeM.II, npu KOTOpOM 6nOK 
pa6oTaeT ycTOH'IHBO, - 100 nc. liblcTpo~eHcTBHe no Bbl
xo~y ue MeHee 60 MFfl. TeMnepaTypHbiH K03~uuueHT 

0 H3MeHeHH.II pa3pewaJOmero BpeMeHH - 5 nc/C . 3aBHCHMOCTb 
H3MeHeHH.II pa3pewaJOmero BpeMeHH OT llHTaHH.II - 300 nc/B. 
llHTaHue cxeMbl - 6 B, noTpe6n.lleMbiH TOK - 0,5 A. "" 

Cne~yeT 3aMeTHTh, 'ITO HecMoTp.ll Ha Manoe apeM.II 
pa3peweHH.II 060HX 6nOKOB, CnO)I(HOCTb HaCTpOHKH npaK-
TH'IeCKH He npeBbiWaeT CnO)I(HOCTH HaCTpOHKH cepHHHbiX "' 
cxeM, pa3pa6oTaHHbiX a Jia6opaTopuu .ll~epHbiX npo6neM 
OH.HH. 
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Puc. 5. 3aeucuMocmb pa3pewa10U#ezo epeMeHu om OAUHbl Ka-
6eA.R u Hanp.RJICeHU.R Ha KAeMMe K. 
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