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MeTOA COBnaAeH~~, n03BOnR~~~~ CpaBH~TenbHO npOCTWM~ anna
paTHWM~ CpeACTBaM~ BWAenRTb C06WT~R c onpeAeneHHWM~ npOCTpaH
CTBeHHO-BpeMeHHWM~ XapaKTep~CT~KaM~, HaWen W~pOKOe np~MeHeH~e 

B 3KCnep~MeHTan~HO~ RAepHO~ $~3~Ke ~ $~3~Ke 3neMeHTapHWX 4aC
T~~. OCHOBHWe Tpe60BaH~R, npeA~RBnReMWe K ~cnonb3yeMwM B 3TOM 
MeTOAe CXeMaM COBnaAeH~~ ICC/, 3aKn~4a~T~R B BWCOKO~ 3arpy
304HO~ CnOC06HOCT~, B03MO*HOCT~ ynpaBneH~R pa3peWa~~~M BpeMe
HeM IPBI ~ BKn~4eH~eM KaHanOB ~ T.n. 

50nbW~HCTBO CC, Hanp~Mep'l.2! , pa60Ta~T no np~H~~ny nepe
KPWT~R BXOAHWX c~rHanOB, KaK npaB~no, npeABap~TenbHO C$OpM~

pOBaHHWX. Pa3pewa~~ee BpeMR 3T~X cxeM onpeAenReTCR An~Tenb
HOCTb~ ~X BXOAHWX c~rHanOB. HeCOMHeHHWM AOCTO~HGTBOM TaK~X 

YCTPO~CTB RBnReTCR npOCTOTa, 06ecne4~Ba~~aR B~COK~e 3Kcnnya
Ta~~OHHwe xapaKTep~CT~K~, HO ~X pa3pew~~~ee ~peMR orpaH~4eHO 

5 HC, nOCKonbKY HaAe*Hwe cpeACTBa AnR nepeAa4~ 60nee KOPOTK~X 

IBXOAHwxl c~rHanOB OTCYTCTBY~T. 

OAHaKo ~ pRAe 3Kcnep~MeHTanbHWX 3aAa4, H~np~Mep np~ oT60pe 
IHa H~*HeM YPOBHe Tp~rrepal HeKOToporo copTa 4acT~~, OTn~4a~

'~~XCR OT OCTanbHWX BpeMeHeM nponera, nORBnReTCR He06xOA~MOCTb 

onepaT~BHoro ynpaBneH~R pa3pewa~~~M BpeMeHeM ~ gOBeAeH~R ero 
AO Aone~ HaHoceKYHAw. YH~BepcanbHaR cxeMa COBnaA~H~~ /3/, B KO
TOPO~ pean~30BaHo ynpaBneH~e PB, He 06naAaeT H~ AocTaT04HwM 
BpeMeHHwM pa3peweH~eM, cpaBH~MwM c pa3peweH~eM BpeMRnponeTHo~ 

TeXH~K~ '4,5 , H~ YAOBneTBop~TenbHO~ 3arpY304HO~ cnoc06HOCTb~. 
3aAa4a Mo*eT 6blTb 3$$eKT~BHO peweHa cxeMO~, ocy~ecTBnR~e~ 

nocneAOBaTenbHW~ cnoco~ oT60pa COBnaAeH~~. np~H~~n Ae~CTB~R 

ee npo~nn~CTp~pOBaH Ha p~c.1 ,2. AHan~3~pyeMwe c~rHanw nOAa
~TCR Ha cxeMW H ~ HflH, a c~rHanw c BWXOAOB 3T~X cxeM nOCTY
na~T Ha BpeMeHHo~ A~CKp~M~HaTOp, pean~30BaHHw~ Ha RS-Tp~rre
pe, np~4eM c~rHan co cxeMW HflH nOAaeTcR 4epe3 3aAep*KY, Ben~

4~HO~ KOTOPO~ ~ onpeAenReTcR pa3pewa~~ee BpeMR CC. TaK~M 06
pa30M,ycnoB~eM Bwpa60TK~ BWXOAHoro c~rHana RBnReTCR 0AHOBpe
MeHHoe nonaAaH~e nepeAH~X $pOHTOB BXOAHblX ~MnynbcoB B HeKOTO
pw~ BpeMeHHo~ ~HTepBan 10KHOI. 

M~H~ManbHoe pa3pewa~~ee BpeMR pa60Ta~~e~ no 3TOMY MeTOAY
/6

CC COCTaBnReT 100 nc, OHO Mo*eT 6WTb YBen~4eHo AO n~60ro 

Tpe6yeMoro 3Ha4eH~R. npeAycMoTpeHa TaK*e B03MO*HOCTb nnaBHo~ 

Ic nOMo~b~ nOTeH~~oMeTpoBI nOACTpo~K~ 3aAep*eK BXOAHblX c~rHa
nOB B npeAenax 1 HC. OAHaKo pY4Hoe ynpaBneH~e 3T~M~ napaMeT

19bntB~d~UH~a aH~ 

~n~~~~K BCC~e~B!Um~ 
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PHc.2. BpeMeHHaH AHarpaMMa pa60Tw cc. 

paMl-1 cc nenae r TPYAoeMKl-1M nep exon K oT60PY C06bITl-1~ c APyrl-1Ml-1 
BpeMeHH~Ml-1 xapaKTepl-1CTl-1KaMl-1. 

B HacToR~e~ pa60Te Onl-1C~Ba~TCR ABa Tl-1na nporpaMMHb-ynp~B
IlReMblX cxex COBnaAeHl-1I1t, pa6<:>Tq~w.l-1X no 3TOMY npl-1H~l-1ny. D6e 
cxeM~ ~~noIlHeH~ B Bl-1Ae Mo,qYIlellt KAMAK. nepBaR npeACTaBIlReT 
c060~ 0AHY BOCbMl-1BXO,qOBY~ CC, BTopaR - ,qBe 4eT~peXBXOAo~~e. 
Paspeuraouiee 
KOMaHAO~ KAMAK 
c warOM - 62 

BpeMR 
/CM. 

nc. 

MO}t(eT 
Ta6Il

6blTb 
l-1~Y/ 

YCTaH0BIleHO 
B ,ql-1ana30He 

COOTBeTcTBy~~e~ 

OT 100 nc AO 16 HC 

2 

I>

D47 

IL D20 

41t>5 !3 L 

{ ,-,

R1"Q) • =1 

IS 

.ri. 

,1'\\" 

LJ \J 

PHc.3. rrpHH~HnHarrbHaH cxeMa KaHana 3aAep~KH. 

KpOMe Toro, ~IlR 3~~eKTHBHoro l-1CnOIlb30BaHl-1A B~COKoro B~e

MeHHoro pa3peWeHl-1A B 3Tl-1 cxeM~ TaK}t(e BBe,qeH~ IynpaBIlReM~el 

3aAep}t(Kl-1 BXO,qHbIX Cl-1rHanOB - AIlR CeMl-1 BXOAOB BOCbMl-1BXO,qOBO~ 
l-1 ,qIlA rpex BXOAOB 4eTblpeXBXOAOBblX CC. J.13MeHeHl-1e 3Tl-1X aanepxe« 
npOH3Bo,ql-1TCA B ,ql-1ana30He /0 -;- 21 HC c uiar oa ~62 nc , AnR ynpaa
IleHl-1A Ka}t(,q~M TaKl-1M BXO,qH~M KaHaIlOM l-1CnOIlb3yeTcR oT,qeIlbH~~ 

6a~T, 5 MIla,qWHX pa3pR,qOB KOToporo 3a,qa~T KO,q 3a,qep}t(Kl-1, a CTap
Wl-1~ /8-~/- pa3pR,q l-1CnOIlb3yeTcR ,qIlR BKIl~4eHl-1R ~Toro KaHaIla 
B 4l-1CIlO aHaIll-13l-1pyeM~x Ha COBna,qeHl-1A. Ha pl-1c.3 npe,qCTaBIleHa 
npl-1H~l-1nl-1aIlbHaA cxeMa o,qHoro KaHaIla TaKO~ 3a,qep}t(KH. BeIlH4l-1Ha 
3a,qep}t(Kl-1 onpeAeIlReTCR noporOB~M 3IleMeHTOM (D41), Ha O,ql-1H BXO,q 
KOToporo nOAaeTCA c ~H~poaHaIlorOBoro npe06pa30BaTeIlR IUAn: 
D20, 'A28/ noporOBoe HanpR}t(eHl-1e, l-13MeHR~~eeCA IcorIlacHo no,qa
BaeMOMY Ha BXO,q UAna KO,qy/ OT -0,95 ,qo -1,15 B, a Ha ,qpyro~ 
BXO,qHO~ cur aan c "3aTRHYTbIMI' nepe,qHl-1M ~POHTOM. AHaIlOrl-14Hbl~ 

3IleMeHT l-1CnOIlb30BaH npl-1 ynpaBIleHl-1l-1 ~a,qep}t(Ko~, onpe,qeIlA~~e~ 

paapeuraouiee BpeMR. AnR õoriee r oyõux I c warOM 2 Hcl l-13MeHeHl-1~ 

3Toro BpeMeHl-1 l-1CnOnb3yeTcR 3a,qep}t(Ka c OTpe3KaMl-1 KOaKCl-1aIlbHoro' 
Ka6eIlR, aHanOrl-14HaR Onl-1CaHHO~ B/1/ .• 

Ha pl-1c.4 npe,qCTaBIleHa npl-1H~l-1nl-1aIlbHaR cxeMa 4eT~pex~xo,qoBO~ 

CC. Ha BXO,q~ 1 + 4 no,qa~TCR aHaIll-13l-1pyeM~e IHa COBna,qeHl-1RI Cl-1r
"I HaIl~, npl-14eM BXO,q 4 He ynpaBIlReTCA IBKJl~4eH nOCTOAHHO l-1 3a

•	 Aep}t(Ka He l-13MeHReTcRI. OCTaIlbH~e /1 -;- 31 Cl-1rHaIl~ nponYCKa~TCR 

4epea Bxo,qH~e 3a,qep}t(Kl-1 l-1 KOMMYTl-1pYID~l-1e BeHTl-1Ill-1 D34, D35. B~xo

,q~ nOCIleAHl-1X /BMecTe c B~XOAaMl-1 2, 3 D48/ 06be,ql-1HeH~ B npOBO,q
H~e·J.1 l-1 J.1nJ.1. YnpaBIlReMéR 3a,qep}t(Ka c~rHaIla °J.1nJ.1 np0l-13Bo,ql-1TCR 
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D46 ~ D43. RS-Tp~rrep, ~cnonb3yeMw~ B Ka4eCTBe BpeMeHHOrO 
A~CKp~M~HaTOpa, pean~30BaH Ha D44. C~rHan c HerO nqAaeTc~ Ha 
OAHOB~6paTOp D52 - DSO. YcnoB~eM Cpa6aTbIBaHV1-~ 3TOrO OAH.OB~
õpa ropa ~Bn~eTC~ Han~4lí1e XOT~ 6bl OAHOrO BKnlO4eHHOrO ~3 ynp aa
n~eMblX /1 73/ BXOAHblX KaHanOB. Ha auxonu 1,2 ripa 3TOM nOCTY
naor C!'1rHanbl 3aper~CTp~pOBaHHbIX cOBnaAeH~II1. ,lJ.n~ noaaneuua 
c~rHanOB Ha BWXOAax 3, 4 He06xoA~MO Han~4~e pa3pewalO~ero 00
TeHLl~ana Ha BxoAe 5. 3Ta B03MO}f{HOCTb MO}f{eT 6bITb ~cnonb30BaHa 

I	 An~ oprauaaauna xauana aHT~coBnaAeH~~, a r a iose An~ ruoõux APY
r~x nor~4eCKIí1X pacw~peH~II1. BpeMeHHoe pa3peweH~e no 3!OMY BXO
AY He xY}f{e 1 HC. 

Bce c~rHanw /BxoAHwe ~.BwxoAHwe/ - napa~a~Hwe, B YPOBH~X
 

u 3Cn. BpeMeHHoe pa3peweH~e 06e~x CC He xY}f{e 100 nc. 3aAep}f{Ka
 

·:t 

u 
BWXOAHoro c~rHana /OTHoc~TenbHo nocneAHero ~3 BxoAHWX/ An~

':s: o	 BblXOAOB 1, 2 - 22 HC; An~ BbtXOAOB. 3, 4 - 25 HC. BOCbM~BxoAoBa~ CC 
~MeeT TaK~e 3aAep}f{K~ An~ aHanor~4HWX c~rHanOB. 

III
o	 }f{e
t:l 
o	 3aHeceH~e ynpaBn~lO~ell1 Ií1H~opMaLl~~ B COOTBeTCTBYIO~~e per~CTpbl 
:>< 
ÇQ 6nOKOB npO~3BOA~TC~ 16-pa3P~AHbIM~ cnOBaM~ no KOMaHAaM NxF(17)x
:>< 

xA(O -:- 3). Ka}f{Ablll1 6all1T ynpaansuoureã ~H~opMaLl~~ ~MeeT caMOCTO~Q) 

f; TenbHoe 3Ha4eH~e:t: 
Q) 

::r 
CiJ 
z	 Taô.auua 
CJ 
:>< 
() 

~	 Ko~aHp:a 4-Bxop:OBaH CC 8-Bxop:OBaH CC 
CiJ 
::r::	 KAMAK 
rCI 
r:::	 MIl. 6aHT CT. 6aHT MIl. 6aHT CT. 6aHT

,CiJ 
:s:	 (WI ~ W8) (W9 ~ W16) (Wl· -;- W8) (W9 -;- W16) 
~ :s: 
~ 
::r::	 F(17)A(0) yrrp.BX. 1.1 yrrp.BX. 1.2 ynp.BX. 1 yrrp.Bx.2:s: 
o. F(17)A(I) yrrp.BX. 1.3 YCT.PB 1 yrrp.BX. 3 yrrp.Bx.4

t=: 
F(17)A(2) yrrp . BX. 2. 1 yrrp.BX. 2.2 ynp.BX. 5 yrrp.Bx.6 

~ F(17)A(3) yrrp.BX. 2.3 YCT. PB 2 ynp.BX. 7 YCT. PB 
() 

:s: 
P-I 

~cnonb30BaH~e 3T~X CC npeACTaBn~eTCA Lleneco06pa3HwM: 
- An~ pean~3aLl~~ oT60pa 4aCT~Ll no BpeMeH~ nponeTa, ecn~ 

\ T04HOCTb BpeMeHHOIl1 OTMeTK~ n03BonAeT HaAe}f{HO pa3Aen~Tb 3T~i C06WT~A; 

- An~ YMeHbweH~~ 4~cna ~OHOBWX /cnY4aIl1Hwx/ 3anYCKOB np~ 

~ ~3MeHeH~~ BpeMeHHWX CooTHoweH~~ oT6~paeMwx C06WT~~. 

B 3aKnlO4eH~e aBTOpw C4~TaIOT CBO~M np~~THWM AonrOM Bwpa3~Tb 

6naroAapHocTb n.C.A}f{r~pelO 3a ~HTepec K pa60Te ~ none3Hwe 
06cY}f{AeH~~. 

4	 
"\ 

5, 
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3aKa3U Ha ynoMHHYTUe KHHrH MOryT 6UTb oanpaBneHü 
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TEMATMqECKME KATErOPMM nYB~MKAUMA 

OBnE~MHEHHOrO MHCTMTYTA H~EPHWX 

MCCJIE~OBAHMA 

MHAeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTPOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMantKa 

6. RAepHaR cneKTpocKOnHR H paAHOXHMHR 

7. ~H3HKa TR*enWX HOHOB 

8. KpHoreHvtKa 

9. YcKop1.nenvt 

10. AaToMaTvt3a~HR o6pa6oTKH 3KcnepHMeHT~nbHWX 
AaHHWX 

11. BW4HcnHTenbHaR MaTeMaTHKa"' TeXHHKa 

12. XvtMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX ren H *HAKOCTeH 
RAepHWMH MeTOAaMH 

15. 3KcnepvtMeHranbHaR ~H3HKa RAepHwx peaK~HH 
npvt HH3KHX 3HeprHRX 

16. AoaHMeTpvtR "' ~H3HKa aa~HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe peaynbraroa H MeTOAOB 
~YHAaMeHTanbHWX ~H3vt4eCKHX HCCneAOBaHvtH 
B CHe*HWX o6naCTRX HayKH H TeXHHKH 

19. 5vtO$vt3HKa 

.. 
I 

.. 

.. 

.. 

rpe6eHIDK B.M., Ko~eBHHKOB ID.A., 
c~,HKoa A.B. 

13-87-846 

CxeMbi coanaAeHHH c nporpaMMHo-yrrpaBnHeMb~H rrapaMeTpaMH 

0nHCaHbl cxeMbl COBITaAeHHH, B KOTOpbiX peanH30BaHO Wfi}Jpo
BOe yrrpaBneHHe pa3pemaiDmHM BpeMeHeM (OT 0 AO 16 HC) H 3a
Aep~KaMH BXOAHhlX CHrHanOB (OT 0 AO 2 HC) C marOM 60 llC 
B o6oHx cny1.1aHx. CxeMbi BhlnonHeHbi B BHAe MOAynefi KAMAK mH
PHHOH I M. Ka~blli 6noK COAeP~HT OAHY BOCbMHBXOAOBYID HITH 
ABe '-leTbipexaxoAOBbie cxeMbi. BpeMeHHoe pa3pemeHHe cxeM coa
naAeHHH He xy~e I 00 rrc, 6biCTPOAeHCTBHe - 50 Mrn;. 

Pa6oTa BblllOITHeHa B na6opaTOpHH Bbi'-IHCITHTenbHOH TeXHHKH 
H aBTOMaTH3an;HH OHHH. 

Coo6wettHe 061oe.tliUU!HHOro HHC'J'HTYT& IUlepHhiX HccnenoaaHHii • .lly6Ha 1987 

llepeBOA aBTOpOB 

Grebenyuk V.M., Kozhevnikov Yu.A., 
Selikov A.V. 
The CAMAC Controlled Coincidence Circuits 

13-87-846 

The CAMAC coincidence circuits with control of a resol
ving time (0-16 ns) and input's delays (0-2 ns) with 
60 ps pitch are described. Each unit contains one S-in
puts or two 4-inputs coincidence circuits. The 100 ps time 
resolution and 50 MGz rate is obtained. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Reeearch. Dubna 1987 


