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Konnap n .. Konnapoaa n., nynTaK n., 
Wrpall:T B., XopaaT n. 

YnpaanHeMbie 5noKH Ha JlHOJlHbiX ~tmo'lax 

Pl3 - 9000 

OnucaHbi ynpaanHeMbie 5noKH B cTaHJlapTe KAMAK: 5noK aaJlepli<KH, 
aTTeHJOSTOp .H. nepe~tnJO'ISTellb-MynbTHnneKCOp, B KOTOpbiX B Ka'leCTBe ne-
peKnJO'ISJOIUei"O sneMeHTa ucnollbaoaaHbi JlHOJlHbie KnJO'IH. Eno~tH npeJlHaaaa'le
Hhl JlnSI 8BTOM8TH'IeCICOA npoaepKH H HaCTpOAICH ~taHanoB coana)leHHA C paa
peiUSJOIUHM .BpeMeHeM nopSIJ]Ka 1 HC. 

Pa5oTa BbinOnHeHa B na5opaTopHH Sl)lepHbiX npo5neM OlUIH. 

Coo6meHMe 06be,llMHeHHOI'O MHCTMTyTa JIAepHbiX MCCJieAOBaHMI 

,ll,y6Ha 1975 

Kollar D., Kollarova L., Luptak P., 
Strait V., Horvath P. Pl3 - 9000 

Digitally Controlled Modules with Switching 
Diodes 

Digitally controlled CAMAC modules, using switching 
diodes - deiay, attenuator and switch-multiplexer, are 
described. They are intended for automatic control of the 
delays in the channels of the coincidence units with re
solving time about 1 ns. 

The modules were designed at the Laboratory of 
Nuclear Problems. 

Communication of the Joint Institute for Nuclear Research 
Dubna 1975 

B ynpaanSieMbiX cxeMax 6biCTpoH: sneKTpOHHKH a Ka
qecTae KniO"'eH H nepeKniO"'aTeneH: npHMeHSIIOTCSI pa3Hble 
sneMeHTbi, KaK, aanpHMep, cneuHanhHbie pene, TpaH3HC
Topabre KniO"'H H 6biCTpbre HHTerpanbHbie cxeMbi, BapHaHT 
HCITOnb30BaHHSI AHOAHbiX KniO"'eH B HMnynhCHbiX CXeMaX 
SIAepHOH sneKTpOHHKH 6bin npeAnO:>KeH B pa6oTax/1, 2/ • 
B AaHHOH pa6oTe AHOAHbie KniO"'H npHMeHSinHCb a Ka"'eCTBe 
nepeKniO"'aiOmero sneMeHTa a 6noKax ynpaanSieMOH aaAep:>K
KH, aTTeHIOaTOpa H nepeKniO"'aTenSI - MynbTHnneKCOpa, 

Ha pHc. 1 a npeACTaaneHa cxeMa AHOAHoro KniO"'a, 
o6ecne"'HBaiOmaSI OAHHaKoayiO nepeAaqy AnSI nono:>KHTenb
HbiX H OTpHUaTenbHbiX HMnynbcoa. HeCHMMeTpH"'HbiH aa
pHaHT AHOAHOrO KniOqa, KOTOpbiH npeACTaaneH Ha pHC, 16, 
COAep:>KHT nonOBHHY KOnH"'eCTBa AHOAOB,HCITOnb30BaHHbiX 
B CXeMe 1 a, COOTBeTCTBeHHO HMeeT B AB8 paaa MeHbUiee 
ocna6neHHe npH nepeAaqe HMnynbcoa H Tpe6yeT anonoaHHy 
MeHbUiero TOKa ITHTaHHSI AHOAOB, 3TOT BapHaHT He o6ecne
"'HBaeT OAHH8KOBOH nepeAa"'H HMnynbCOB o6eHX nonSipHOCTeH, 
ITOCKOnbKY orpaHH"'HBaeT nonO:>KHTenbHble HMnynbCbl 6onbUIOH 

aMnnHTyAbi, Ha pHc. 2. npeACTaaneH AHOAHbiH nepeKniO"'a
Tellh, paapeuraiOIIIHH nepeAaBaTb HMnynbCbi qepea OAHH H3 

ABYX "'eTbipexnoniOCHHKOB C HMneAaHCOM Z O ! HanpHMep, 
qepe3 pa3Hble 0Tpe3KH Ka6enSI HnH "'epe3 f- HnH D- o6pa3-
Hble aaeHbSI Ha pe3HCTopax c pa3HbiM ocna6neHHeM H T.A. 

BenH"'HHa TOKa I Q , I Q ,Heo6XOAHMBSI AnSI nepeKniO"'eHHSI 
AHOAHbiX KniO"'eH COOTBeTCTBeHHO COAep:>KHMOMY perHCTpa 
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0) 

PHc. 1. CxeMa aHoaHoro Knroqa ang rrepeaaqH: a) oTpH

uaTeJlbHbiX H ITOJlO)KHTeJlbHbiX HMDYJlbCOB, 6) liMITyJlbCOB 

OTpHUaTeJlbHOt\: ITOJ15IpHOCTH. qepHbie J:lliOJ:Ibi ripH nepeaaqe 

liMDyJlbCOB qepe3 KJlroq CMe!lleHbi B rrp51MOM HarrpaBJleHHiio 

Z 0 - qeTbipexrronrocHHK c liMrreaaHCOM Z0 = 50 OM. 
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L____.!L.__J L - J. (BXOJl 2) 

nEPEKniO'iATEnb 

PRe. 2. CxeMa aRoaHoro rrepeKmoqaTeJHI BMecTe c ycR

JlliTeJHIMii ToKa ang yrrpaaneHii51 aRoJ:IHbiMH KmoqaMR. Bxoa 

H BbiXOJ:I CXeMbi B381iM038MeH5leMbi 1 li CXeMa MO)!{eT pa6o

T8Tb ll:Jlli KaK rrepeKnroqaTenh liJlli KaK MynhTRrrneKcop. 

COCT051Hii51 6nOK8 1 o6ecrreqHB8eTC51 C ITOMO!llbiD YCiiJlli

Teneil: t CM. pH C. 2) • l1 HJ:IYKTiiBHOCTH B CXeMaX CJly)!{aT 

IIpHBO,':IOM ITOCT051HHOI'O TOK8 CMe!lleHH51 J:IHO,':IOB, rrpe

IT51TCTByiDT rrepeaaqe ITOCT051HHOI'O TOKa li H8 rrepeaaqy 

KOpOTKHX liMITYJlbCOB He BJ1H51IDT. ll!iO,':Ibi 1 ITO,':IXOJ:15lll1He ,':IJ151 

ripHMeHeH!i51 B J:lliOJ:IHbiX KJliDqax, - 8TO crreU!i8JlbHbie 

p - i - n aROJ:Ibi liJlli p - n rrepeKnroqaTenbHbie J:lliOJ:Ibi 

c corrpoT!iBJleHiieM p - n rrepexoaa rrp!i rrp51MOM CMe!lleHiili 

rrop51aKa 0,1-1 OM li rrpoxoaHoil: eMKOCThiD rrp!i o6paTHOM 

cMemeHiili rrop51aKa'0,1-1 rr¢. Enaroaap51 HaKorrneHiiiD aa

p51aa B o6naCTii p - n rrepexoaa, B03MO)!{H8 rrepeaaqa KO

poTK!iX liMITYJlbCOB 1 H8MHOI'O rrpeBbiW8IDillHX 8MDJlHTyay 

ITOCT051HHOI'O TOKa CMe!lleHH51 J:IHOJ:\8 1 ,':1JlHT8JlbHOCTb 

KOTOpbiX He :rrpeBbiWaeT BpeMeHH BOCCT8HOBJ18HH51 

o6paTHoro corrpoTHBJleHH51 aHoaa. 
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PHe. 3. OeuHnnorpaMMa BhiXOJlHOro HMrrynbea rrpH rrepe-

llB'Ie eKa'IKa HarrpSI:lKeHHSI U = 3,5 B e ¢poHTOM "' 0,6 He, 

'Iepe3 KnJO'I, exeMa KOToporo llpHBeJleHa Ha pHe. 16, 11pH 

rrpSIMOM eMemeHHH llHOilOB D 2 , D 4 • CKopoeTb paaaepTKH 

oeuHnnorpa¢a Tektronix 7633 - 5 HeleM, qyacTBHTenb

HOeTb - 1 B/cM. 

Pa6oTy KniD'Ia,rroKa3aHHoro Ha pHc. 16, rrpH rrepeJla'le 

eKB'IKB H811pSI:lK9HHSI U 'Iepe3 0Tpe30K Ka6enSI C BOnHO

BhiM corrpoTHBneHHeM 50 OM HnniDcTpHpyeT ocuHnnorpaM

Ma Ha pHc, 3. Ha pHc. 4 rrpHBelleHhi xapaKTepHeTHKH rre

peJla'IH HMrrynbeOB pa3HOH 8MilnHTYJlhl, TO eeTb 38BHCH

MOeTH apeMeHH T aoecTaHoaneHHSI o6paTHoro corrpoTHane-

HHSI llHOil8 D 2 OT 8MilnHTY Jlhl U ( CK8'1K8 HallpSI:lKeHHSI 

Ha BXOJle CX9Mbl) llpH pa3HbiX CM911l9HHSIX llHOJlOB (pHc.16). 

J13 STHX XapaKTepHCTHK BlillHhl 11peHMYIII9CTB8 JlHOJlHOf'O 

KniD'IB, HCI10nb3Y9M0f'O JlnSI 11epeKniD'I9HHSI KOpOTKHX HM

rrynbCOB c ¢poHTOM rropSIJlKa 1 He. HarrpHMep, JlnSI H3Me

peHHSI KOpOTKHX HHTepaanOB BpeMeHH MO:lKHO CJlenaTb 

yrrpaanSieMyiD 3aJlep:lKKY c maroM OKono 0,01 He. 

npHHUHI1HanbH8SI CXeMa yrrpaanSieMOH 38Jlep:lKKH Ha 

llHOilHhiX KniD'Iax rrpeJlCTaaneHa Ha pHc. .5. BHilOH3MeHeHHeM 

STOH CX9Mhl SIBnSieTCSI CXeMa yrrpaBnSieMOf'O 8TTeHID8TOpa 1 

6 

<, 

• 

200 
T 

100 
{nsJ 

50 

20 

10 

5 

2 
a 2 4 6 8 10 12 

u Cvl 

PHc. 4. 3aaHCHMOeTb JlnHTenbHoeTH BhiXOJlHoro HMrrynhea 

T oT aMrrnHTYilhi U CKa'IKa HarrpSI:lKeHHSI, rrpHBeJleHHoro 

HB BXOJl JlHOJlHOf'O KniD'IB (pHe, 16), 11pH CM91119HHH JlHOJlOB 

D2,D4, ld = 10, 20, 50, 100 MA. 

KOTOpBSI llpHBeJleHa Ha pHe. 6. npHHUHI1HanbH8SI CXeMa 

yrrpaanSieMoro rrepeKnro'IaTenSI - MynhTHrrneKcopa rroKa3aHa 

Ha pHe. 7. Bxoll H BhiXOilhi 6noKa B3aHM03aMeHSieMhi 1 H 

6noK paapemaeT llOJlKniD'IHTb BXOJlHOH HMilynbe HB OllHH H3 

8 BhiXOJlOB HnH OllHH H3 8 BXOJlOB HB 06111HH BhiXOJl, 

.UHOJlHhle KniD'IH yrrpaBnSiroTeSI UHtPPOBhiM KOJlOM B CT8H

Jl8pTe KAMAK qepea ycHnHTenH, rrpHHUHrrHanbHaSI cxeMa 

KOTOphiX rroKa3aHa Ha pHe. 2. CxeMa yrrpaaneHHSI c Ma

rHeTpanH KAMAK H cxeMa perHeTpa OllliHaKOBbi AnSI aeex 

6noKOB H rrpHBelleHhi aa p~c~e. 8. 3TH exeMhi cny)l{aT rt anSI 

yrrpaaneHHSI pSIAOM APYf'HX 6nOKOB 6biCTpOH sneKTpOHiiK1i.B03-

MO:lKH8 yeT8HOBK8 COCTOSIHHSI STHX 6nOKOB C llOMOIIIbiD Kna-
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BHWHbiX nepeKJIIO'iaTenei!:, HMerowuxc.H aa nepenaei!: naaenu. 

Kon, aa6paHHbii!: c noMOIIlbiO nepeKJIIO'iaTenei!:, aanucbiBaeT

CH B perHCTp COCTOSIHHSI 6noKa npu H8M8THH KHODKH "yc

T8HOBKa", Ha nepenaux naaen.HX 6noKOB aaxonHTCH TaKMe 

KHODK8 •c6poc" llJISI O'IHCTKH perHCTpa COCTOSIHHSI 6JIOK8 

H J18MDO'IKH HHllHK8UHH HOMepa 6JIOK8 H COCTOSIHHSI pe

rHCTpa, 06mui!: BHll 6noKoB noKaaaa aa puc. 9. Oau npen

aaaHa'ieHbi llJISI 8BTOM8TH'ieCKOi!: npoaepKH H H8CTpOi!:KH 

aenH'IHH aanepMKH B KaHanax coananeaui!: c paapewaiOIUHM 

BpeMeHeM DOpSI.QK8 1 HC ( 3) • 

TexauqecKue naHHbie 6noKOB 

Bee 6noKH npenaaaaaqeHbi nnH ynpaaneHHH 

8H8JIOrOBblMH HMDYJ1bC8MH, llJIHTeJibHOCTb 

KOTOpblX 

D,,D2 

0. 

L, 

la1 

ld3 
Lz 

Ial 

<10 HC 

PHc. 7. IlpHHUHnHaJibHBH cxeMa ynpaan.HeMoro nepeKnroqa

Ten.H - MYJibTHnneKcopa • llnH nonKniO'ieHHH BbiXona "0" ace 

llHOllbi c 'ieTHbiMH HHlleKcaMH D
20 

BKJIIO'ieHbi, 
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BAll WAY 

HA(O)F(U) 

NA(O)F(17)SE 

NA(1)F(17) 

NA(O)F(2S)=K 

NA(O)F(2') 

HH71.DO 
N.,1Da 

IIS!Ill 
lOlBl 

IE CIS IE I 

5'1 

(NA(O),..(JI}•C•Z)S1•HA,_ RESET•N 

PHc. 8a. flpHHUHITHam.HaH cxeMa ynpaaneHHH c MarHCTpanH 
KAMAK. 

MaKCHManbHaH aMnnHTyAa nepeaaaaeMhiX 
HMnynbCOB 38BHCHT OT AnHTenbHOCTH 
BXOAHOI"O HMnynbCa,H AnH HMnynbca T 
flpHMOe npOXO*ABHHB CHI"Hana ~epe3 
npoXOAHhlB BMKOCTH AeTanefi 

H MOHT8*8 
~pOHT C06CTBBHHOfi nepeXOAHOfi XapaK
TepHCTHKH 6nOKOB 
11MneAaHC 

10 

10 HC u 5 B 

< 60 A6 

HC 
50 OM 

OEl.AY~JB.IS'TBl •• " rz ,, 

IIIU SIAIUIIIUUifl l, 

IIIIIIIFC 

IIIIUIIII 

t IICif.tllll till£ 

~ 
"' 

IIIli llut 

... f'f··-;--

Puc. 86 • .0Ba BapHaHTa CXBMhi peracTpa COCTOHHHH 6noKa. 
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YnpasnHeMaH 3anep*Ka 

BenH'IHHa 3anep*KH MeHHeTCH waroM 
a) T = 0,25 ac .:!:. 0,005 HC a npenenax 

T = 5 HC + 31 /). T ; 
6) T = 0,1 HC .:!:_ 0,005 HC B npeaenax T = 5 HC + 63 6.T. 

Ocna6neHHe cHrHana 
a) 3 a6; 
6) 4 a6. 

PHc. 9. 06nlHif BHll 6noKos. 

YnpasnHeMhlH aTTeHroaTop 

BenH'IHHa ocna6neHHH MeHHeTcH waroM 

B npeaenax 

12 

!}.A= 0,84 a6 
A= 6 a6 +31M 

Ynp~snHeMhlH nepexnroqaTenh 
MynhTHITneKCOp 

4 HCnO BXOllOB 
4 HCno BhiXOAOB 
Ocna6neHHe CHrHana 

1 
8 
2 n6 

Bxoa H BhiXOllhi B3aHMo3aMeHHeMhi. TipH pa6oTe 6noKa 

B Ka'leCTBe MynbTHITneKCOpa 3arpy3Ka OTKnroqeHHhiX BXO
llOB He cornacoaaHa. 

nnH ynpasneHHH 6noKaMH 

HCITOnh3YIDTCH cneayromHe 
KOMaHllbl KAMAK: 

- qTeHHe perHCTpa COCTOHHHH 6noKa 
- c6poc perHcTpa COCTOHHHH 6noKa 

NA(O) F( 1) 
NA(O) F( 11) 
NA(O) F(17) - 3aiTHCh J:{aHHhiX C MarHCTpanH KpeifTa B pe-

rHCTp COCTOHHHH 6noKa 
NA( 1) F( 17) - 3aiTHCh cocTOHHHH 6noKa, Ha6paHHoro c no

MOllihro KnaBHlliHhiX Ha6HpaTeneif, B perHCTp 
COCTOHHHH 6noKa 

N.A( 0) F( 2JJ) yaenH'IeHHe Ha 1 conep*HMoro perHcTpa 
COCTOHHHH 6nOKa 

NA(O) F(24) - 6nOKHpoaKa pa6oTbi 6noKa 
NA(O) F(~) - nonroToaKa K pa6oTe 
NA(O) F( 27) - nposepKa cocTOHHHH 6noKa. 

TiocnenHHe TpH KOM8Hllhl B BhillieOITHCaHHhiX 6n{)KaX He 
HCITOnb3yiDTCH. 

8 3aKnro'leHHe aBTOpbl C'IHTSIDT CBOHM aonrOM no6na
ronapHTh 10.M.Ka3apHHoaa 3a nonaep*KY pa6oThi, 
A.H.CHHaeaa 3a none3Hhie o6cy*aeHHH H K.Oaape:il:'IKY 3a 
TeXHH'IeCKyro ITOMOllibo 

llHTepa cypa 

1. P.Horvath. Preprint JINR, El3-6856, Dubna, 
1972. 
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2. P.Horvath et al. Preprint JINR, El3-6673, 
Dubna, 

3. n.Konnap 
1975. 

1972. 
H Ap. Coo6meHHe 011.HI1,' Pl3-9001, ny6ea, 

PyKOITHCh nocTynHna B H3A8TenhCKHA OTAen 
20 HIDHR 1975 rOAa. 
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HeT ~H rrpo6e~oB B BarneM 6H6~HoTeKe? 

Bhi MOJI(eTe ilOJIY'IMTh no ilO'ITe nepe'IMCJieHHhle HMJI(e KHMf'M, 
eCJIM OHM He 6hiJIM 3aJ<a3aHhl paHee. 
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