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Ma>KopurapHbie coanaAeHHH 

OnucaHa cxeMa coanaAeHHli, BbmonHeHHBSI Ha HHTerpanbHbiX cxeMax 

B CT8HJl8pTe "BHlliHSI" • CxeMa HMeeT 15 BXOJlOB coanaJleHHH, BXOJlbl "AC " 

H "Crpo6' H JlBB BbiXOJlB - HHTerp81IbHbiH H AHijllpepeHUH81lbHbiH. EbiCTpo

JleHCTBHe - 50 Mfu, 3anep>KK8 BbiXOJlHOI'O CKI'H8118 OTHOCHTellbHO BXOJlHOI'O -

36 HC nlliOC llllHTellbHOCTb BXOilHOI'O CI'II'H8118, 

Pa6ora BbmonHeHa B J1a6opa ropuu smepHbiX npo6neM OH 5H1. 

llpenpBHT 06-..eJlBHe&aoro BBCTBTYT& &Jlepawx &ccJJeJlOINLBBI. Ay6aa 1977 

Boreiko V.F., Grebenyuk V.M., 
Zinov V.G. 

Majority Coincidences 

Pl3 - 10639 

A coincidence unit performed on integral circuits 
in the standard of "Vish.nya" is described. The circuit 
has 15 coincidence inputs, "AC" input, and "Strob" 
as well as two outputs - integral and differential ones. 
The speed of response is 50 MHz. The output signal delay 
with respect to the input one is 36 nsec plus the 
input signal duration. 

The investigation has been perforned at the 
Laboratory of Nuclear Problems, JINR. 
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B nocne.n.HHe ro.n.hi B TeXHHKe «l!HJH'-IecKoro 3KcnepHMeH

Ta 60JihiiiYIO pOJih llpHo6peJIH f'O,ll,OCKOllH'-IeCKHe CHCTeMhi. 

O.n.HHM H3 3JieMeHTOB 6hlcTporo oT6opa co6hiTHH HBJIHIOTCH 

Ma*OPHTapHhle COBlla,ll,eHHH. 3TH CXeMhl Bhl,ll,ellHIOT TaKHe 

CJiy'-laH, B KOTOphiX HMllYJihChl OT ,ll,eTeKTOpOB '-laCTHQ no

CTyllaiOT B Ja,ll,aHHOM BpeMeHHOM HHTepBaJie H '-IHCJIO HX 

npeBhiiiiaeT Ja,ll,aHHYIO Kpa THOCTh COBlla,ll,eHHH n, T. e. N ?. n 

/HHTerpanhHhiH Bhixo.n./. B pH.n.e cnyqaea ecTh Heo6xo.n.H

MOCTh O):i;HOBpeMeHHO Bhi,ll,eJIHTh C06hiTHH, KOTOpbie Haxo

,ll,HTCH B Ja,ll,aHHOM ,ll,Hana30He /OKHe/ KpaTHOCTH COBlla,ll,eHHH 

llpH coxpaHeHHH BhiCOKOrO 6hiCTpO,ll,eHCTBHH ycTpOHCTBa. 

llpH pa3pa6oTKe cxeMhi Mhi y'-IHThiBaJIH, '-ITO BhiCOKoe 

6hiCTpO,ll,eHCTBHe llpH yMepeHHOH KpaTHOCTH /< 10/ MO*eT 

6biTh ,ll,OCTHrHyTO TOJihKO aHaJIOf'OBhiM CllOC060M OT6opa 

co6LITHH II, 21. B cnyqae yaeJIH'-IeHHOH KpaTHOCTH /?. 10/ 
uenecoo6pa3Hee HcnonhJOBaTh UH«l!poBLie MeTO.IJ.hl I 3 I 
O,ll,HaKO 3TO 3Ha'-IHTeJihHO YCJIO*HHeT 3lleMeHT OT6opa COB

na,ll,eHHH H yaeJIH'-IHBaeT MepTBOe BpeMH CXeMhl B QeJIOM. 

B HacroHmeB: pa6ore onHChiBaercH Ma*OPHTapHaH cxeMa 

COBlla,ll,eHHH /MC/ c HHTerpaJihHhiM H .IJ.H«l!«l!epeHQHaJibHhiM 

Bhixo.n.aMH. CxeMa MC cocToHT H3 JIHHeHHoro cyMMaTopa 

TOKOB /eM. puc. 1/, KOMnapaTopa aepxHero ypoBHH KB, 

KoMnaparopa HH*Hero ypoBHH KH, ycTaHOBO'-IHoro TpHrre

pa T, .n.ayx .IJ.BOHHbiX cxeM "11" - "11"1, "11"2; .IJ.H«l!«l!epeH

UHPYIOI.Qero 3JieMeHTa ,lJ; H .n.ayx BhiXO.IJ.HhiX KacKa.n.oa BK 1, 
BK 2. 

Ha puc. 2 npe.n.cTaaneHhl apeMeHHhie .n.HarpaMMhl, noHc

HHIOIQHe pa6oTy MC. Bee BXO.IJ.Hhle cHrHaJihi cyMMHPYIOTCH 

JIHHeHHhiM CYMMaTOpOM TOKOB H, B JaBHCHMOCTH OT KOJIH

qecTBa O,ll,HOBpeMeHHO COBllaBIIIHX BXO,ll,HhiX CHrHallOB, aM

llllHTy,ll,a BhiXO,ll,HhiX HMllYJihCOB CYMMaTopa 6y,ll,eT MeHHThCH. 
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Puc. 1. YnpoUieHHaJI fPYHKtiUOHa/lbHUJI cxeMa MC. 
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Puc. 2. ,l(uazpaMMa pa6ombl MC. 
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AMnnHTY.IJ.HLIH oT6op ocymecTBn.HIOT ,IJ,Ba KOMnapaTopa KH 
H KB, pa6oTaiOIUHX B pe:>KHMe Tpurrepa lliMHTTa c B03Mo:>K
HOCTLIO H3MeHeHH.H DOpOrOB Cpa6aTLIBaHHJI COOTBeTCTByiO
I.UHMH uanpJI:>KeHHJIMH CMei.UeHHJI CM1 u CM2. YpoaeHL 
uanpJI:>KeHHJI cMemeuHJI CM2 KOMnapaTopa KH onpe,IJ,enJieT 
KpaTHOCTL MC, a ypoaeuL CM1 KoMnapaTopa KB - wupuuy 
OKHa /.IJ.Hana30H KpaTHOCTeH/. B 3aBHCHMOCTH OT noporoB 
Cpa6aTbiBaHHJI KOMDapaTopOB B03MO:>KHhl TpH cnyqag pa-
60Thl MC. 

IlepBhlH - BhiXO,IJ,HOH HMDynLC CYMMaTopa Man, H He 
Cpa6oTan HH O,IJ,HH KOMnapaTOp. 

BTopoil - cpa6oTan TonLKO KoMnapaTop KH. 
TpeTuii - cpa6oTan KOMnapa Top KH u 3a HHM KOMna

paTop KB. 
PaccMoTpHM cuaqana TpeTuii cnyqaa. BLIXO.IJ.HOH HM

nynLc KOMnapaTopa KH nocne .IJ.H!WJepeuuupoaauuJI 3neMeu
TOM )1. nocTynaeT Ha BXO.IJ.LI cxeM "11" u ycTauoaoquoro 
TpHrrepa. BLIXO,IJ,HhiM nonO:>KHTenLHhiM HMnynLCOM .IJ.H4J4Je
peuuupyromero 3neMeHTa Tpurrep nepeao,IJ,HTCJI B .IJ.pyroe 
ycToiiquaoe cocTOJIHHe u coxpaHJieT ero .IJ.O npuxo,IJ,a HM
nynLca c KOMnapaTopa KB, KOTOPLIH nepeBO.IJ.HT Tpurrep 
B HCXO,!J,HOe COCTOJIHHe. B 3TOM COCTOJIHHH C ero HHBepc
HOrO BbiXo,IJ,a Ha cxeMy "11" 1 nocTynaeT pa3pewa101.UHH curuan 
,IJ,nJI npoxo:>K.IJ.eHHJI oTpHUaTenLHoro HMnynLca 3neMeHTa )1.. 
Cne,IJ,oBaTenLno, ua BLIXO.IJ. cxeMLI "11" 1 HMnynbc c 3neMeH
Ta )1. npoii,IJ,eT TonbKO nocne cpa6aThiBaHHJI KoMnapaTopa KB. 

Bo BTOPOM cnyqae 3a BpeMJI ,IJ,eHCTBHJI BhiXO,IJ,HOrO 
HMnynLca cyMMaTopa KoMnapaTop KB ue cpa6aTbiBaeT u 
BhiXO,IJ, TpHrrepa 6y,IJ,eT HaXO,!J,HThCJI B pa3peweHHOM co
CTOJIHHH ,IJ,nJI DpOXO:>K,IJ,eHHJI OTPHUaTenLHOrO BhiXO,IJ,HOrO HM
nynLCa 3neMeHTa )1. TOnLKO qepe3 cxeMy "11"2. 

Ha puc. 3 noKa3ana npuuuunuanLHaJI cxeMa MC. Jlu
ueiiHbiH cyMMaTop BhiDOnHeH Ha 15 TOKOBLIX KnJOqax, npe,IJ,
CTaBnJIIOJUHX co6oii KOM6uuauuro noruqecKoro 3neMeHTa 
"11Jll1" /1M1+ 4M8/ H ,!J,HO,IJ,a /)1.1-:-)1.15/, H TpaH3HCTope Tl. 
B ucxo,IJ,HOM cocTOJIHHH TOK pe3HCTopa Rl TeqeT qepe3 
"I:PaH3HCTop T1, T.K. ace .IJ.HO.IJ.hl )1.1-:-)1.15 3aKphlThl 3MHT
TepHhiMH Hanp.H:>KeHH.HMH COOTBeTCTBYIOIUHX 3neMeHTOB 
"11Jll1". C npuxo,IJ,oM noruqecKoro curuana ua n106oii H3 
BXO.IJ.OB /uanpuMep, Bx .1/, OTKPLIBaeTC.H .IJ.HO.IJ. / )1.1/ H qacTL 
ToKa, 3a,IJ,aaaeMoro pe3HCTopoM Rl, noTeqeT qepe3 .IJ.HO.IJ.. 
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BenuqHHa "cTyneHbKH" TOKa ,IJ.nfi O,IJ.HOrO BXO,IJ.a Bb16paHa 

paBHOH 5 MA. 
KoMnapaTop HH)I(Hero ypoBHfi BLmonHeH Ha 3neMeHTax 

5M8, 5M13, 5M6 H TYHHenLHOM ,IJ.HO,IJ.e ,[1.17, BepxHero ypoB
Hfi - Ha 3neMeHTaX 6M8, 6M13, 6M6 H TYHHenLHOM ,IJ.HO,IJ.e 
,[1.18. Pa6oTa KOMnapaTopa onucaHa B I 41. YpoBHH noporoB 
cpa6aTLIBaHHfi KOMnapaTopoB ycTaHaBnHBaiOTCB nepeKmoqa

TenBMH fi1 H fi2 COOTBeTCTBeHHO. 
Ha 3neMeHTax 7M1 H 7M6 ocyi.QeCTBnBeTCfi .D.H4Jcl>epeH-

~HpoBaHHe BbiXO,IJ.HOrO CHrHana KOMnapaTopa HH)I(Hero 

ypOBHfi. 
Y CTaHOBOqHbiH TpHrrep BblnonHeH Ha 3neMeHTaX 8M 1 

H 8M6. 
BLIXO,!J,HLie HMnynLCbl 3neMeHTOB 9M 1 /HHTerpanLHbiH 

KaHan/ H 10M1 /.D.H4Jcl>epeH~HanLHbiH KaHan/ nocTynaiOT 
Ha BbiXO)l.Hble KaCKa,IJ.LI, r,IJ.e OHH CTaH,IJ.apTH3YIOTCfi KaK no 
,IJ.nHTenLHOCTH, TaK H no aMnnHTy,IJ.e /S/. 

B 6noKe npe,IJ.ycMoTpeHo ynpaBneHHe BLIXO.IJ.HLIX HM
nynLCOB: pa3pemeHHe no BXO.D.Y "CTpo6" H Janpei.QeHHe no 
BXO.D.Y "AC" c B03MO)I(HOCTLIO BLIKnroqeHHfi ux cooTBeT
CTBYIOLQHMH TyM6nepaMH, ycTaHOBneHHbiMH Ha nepe,IJ.HeH 

naHenH 6noKa. 
Pa6oTa 6noKa KOHTpOnHpyeTCfi CXeMOH BH3yanLHOH HH-

)l.HKa~HH pa3,IJ.enLHO ,IJ.nfi HHTerpanLHOrO H .IJ.H4Jcl>epeH~HanL
HOrO BbiXO,IJ.OB. 

0CH08Hble 1/leXHU'leCKUe OaHHble 

qHCnO BXO)l,OB COBna,IJ.eHHH 
qucno BXO,IJ.OB "CTpo6" 
qucno BXO.IJ.OB "AC" 
KpaTHOCTL coBna,IJ.eHHH n - nro6aB 
"0KHO" KpaTHOCTeH 

- 15 
1 
1 

- 1-'-5 H3 15 
1-:-5 

Pa3pemaroi.Qee BpeMB 3a,IJ.aeTcfi ,IJ.nHTenLHOCTLIO BXO.IJ.HLIX 

curHanoB. 
que no BXO.IJ.OB npu n > ( 1-:- 5) 
· n < (1-:- 5) 

,[l.nHTenLHOCTb BbiXO)l.HbiX CHrHanoB 
cl>pOHT H cna,IJ. BbiXO,!J,HbiX CHrHanOB 

3 
3 

- 10 HC 

3,5 HC 
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DLICTpo,neHCTBHe -so Mr 
3a,nep)I(Ka BLIXO,!l;HOrO CHrHaJia OTHOCHTeJILHO 

BXO,!l;HOrO • 36 HC+,!l;JIHT .BXO,!l;H. 

IlHTaHHe - -6 B, 1,1 A; 
+6 B, 0,5 A. 

PaJMep nepe,nHeH naHeJIH - 160x160. 

Jlumepamypa 

1. EywHUH IO.E., ,4yHaUI.IeB A.cP. IIT3, 1973, H£2, c.93. 
2. 3y6ap& B.H. u op. OH.JIH, 13-4892, ,4y6Ha, 1972. 
3. Bertolucci B., Horelik D., Roshe F. PrePrint SLAC 

No. 948, Stanford, USA, 1971. 
4. EopeuKo B.cP., Fpe6eHIOK B.M., 3uHoe B.r. OH.JIH, 

P13-8705, ,4y6Ha, 1975. 
5. EopeuKo B.cP., Fpe6eHIOK B.M., 3uHoe B.r. OH.JIH, 

P 13-8603, ,4y6Ha, 19 75. 
6. Moor M., Verweij H. 32 InPut Logic Unit N-4156. 

CERN NP Division, 1971. 

8 

PyKonuc& nocmynuAa e U3oame/lbCKUU omoe/l 
3 MaJI 1977 zooa. 


