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6aCHil81l3e c.r .. Hl"'yeH KyaHl"' MHHb 13 - 11875 

feHepBTOp HBHOCeKyHJlHbiX lfMilYilbCOB TQqf!QH BMIInHTY/lbl 

c UH<jlpOBbiM ynpaeneHHeM e cTaHuapTe KAMAK 

OnHcaH l"'eHepaTop npHMOYl"'OilbHhiX HaHoceKyHJlHhiX HMnynbcoe Toqnoli: 

BMilllHTY/lhl, npeilH83HaqeHHhlft, B OCHOBHOM, JlnH IlpOeepKH XapBKTepHCTHK 

aHano!"'o-uH<jlpoebiX 5noKOB 5biCTpoA 31leKTpOHHKI! c rroMOlllbJO 3BM. KpoMe 

UH<jlpOBOl"'O ynpaBilCHHSI, rrpeilyCMOTpeHa T8K:>Ke pel"'yllHpOBKB 8MIIm!Ty/lbl 

HMIIyllbCOB apyqHy!O linK BHClllHHM H8IlpH:>KeHHCM, napaMeTpbl HMilynbCOB! 

aMrrnHTyna H3MeHS!eTCSI e npenenax -0, 15~ -10 B nnaeHo Hnlf cTyneHqaTo 

c MHHHManbHbiM lllBl"'OM 5 MB " nKHeAHOCTbJO- 0,15%; ¢poHThi - 2 He; 

nnHTenbHOCTb OT 10 ilO 200 HC; M8KCifM8nbH8SI qaCTOTa IlOBTOpCHHH 10 KfU, 

B SiqelfKe KAMAK ueoli:HoA lllHPHHbi pasMellleHo nea !"'eHepaTopa. 

Pa5oTa Bb!IlOnHeHa B na5opaTOpllu Bb!COKIIX 3Hepl"'HH OIHH1. 

npenpHHl' 06bCilHHCHHOro HHCl'Hl'yl'a SlllCpHbiX HCCnenoaaHHH, lly6Ha 1978 

Basiladse S.G., Nguyen Quang Minh 

CAMAC Nanosecond Accurate Amplitude Pulse 
Generator with Digital Control 

13 - 11875 

A rectangular nanosecond accurate amplitude pulse ge
nerator, designed mainly for fast-pulse analog-to-digital 
units characteristics monitoring by computer, is descri
bed. Beside digital control, the pulse amplitude manual 
control and control by external voltage are also provided. 
Pulse parameters:amplitude is chapged from -0.15 to -10 V 
continuously or step-by-step with minimum step 5 mV and 
linearity approx. 0.15%: risetime and falltime are approx. 
2 ns; duration is from 10 ns to 200 ns; maximum frequency 
of oscillation is 10kHz. In the CAMAC standard double
width module two generators are placed. 

The investigation has been performed at the 
Laboratory of High Energy,JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

,D.n.11 uacTpoii:KH H nposepKH xapaKTepucTHK auanoroswx 
:meKTpOHHbiX ycTpOHCTB pa3pa6oTaHO ,nocTaTO'iHO MHOI'"O 
reuepaTopos HMnynbCOB TO'iHOii: nuueii:uo perynupyeMoii: 
aMnnuTy,nw 11 - 151 . O,nuaKo 3TH reuepaTopw npe,nnaJuaqeuw, 
B OCHOBHOM, ,nnB pa60Tbl B MHKpOCeKyH,nHOM ,nuana30He H, 
KaK npasuno, uMeiOT TOnbKO pyquoe ynpasneuue. CoJ,nauue 
uauoceKyn,nuwx reuepaTopoB TO'iHOH aMnnnTy,nw Tpe6yeT 
peweuux px,na cneuul}luqecKHX npo6neM. llepsoe - 3TO 
CyiUeCTBeHHOe nOBbiWeHHe MOIUHOCTH B HMnynbce, T.K. 
conpoTHBneuue uarpy3KH JHa'iHTenbHO cuiDKaeTcB /50 OM/. 
fipHMeHeHHe MOIUHbiX TpaH3HCTOpOB COJ,naeT npo6neMy o6ec
ne'ieHHJI llHHeHHOCTH jueii:TpanHJaUHH TOKOB yTe'ieK/. BKnro
'ieHHe KOMMYTHpyroiUero TpauJHCTopa no auanoruu c pTyT
HbiM pene/15/ npuso,nnT K ueo6xo,nHMOCTH ero Tpaucl}lopMa
Topuoro JanycKa, 'ITO B cuny orpauuqeuuoii: nonocw nponyc
KaHHJI TpaHCI}JOpMaTOpOB He nOlBOllJieT nony'iHTb I}JpOHTOB 
HMnynbcos Menee 5 He. HaKoneu, cospeMenuwii: reuepaTop 
TO'inoii: aMnnuTy,nw ,noiDKeH nMeTb uul}lposoe ynpasneuue 
.nnx o6ecne'ieHHB nporpaMMHoii: pa6oTw. 

~ynKunouan-.uax cxeMa onucwsaeMoro reuepaTopa npu
se,neua ua puc. 1. B 6noKe KAMAK 2M paJMeiUeno ,nse 
TaKHX cxeMw. KoMMYTHPYJOIUHii: TpauJHCTop, B uenxx y,no6-
CTBa peJKoro sso.na B uacwiUenue, BKniO'ieH no cxeMe 
c o6IUHM 3MHTTepoM. HarpylKOH ero xsnxroTCB .nsa no
cne.nosaTenbHO BKniO'ienuwx Ka6enx, npH'ieM sepxuuii: uc
nonbJyeTcB .nnx Ja,nauux .nnnTenbHOCTH HMnynbca. TiocKonb
KY ua nepe,nueii: nauenu onnen<a 3Toro Ka6enx JaJeMneua, 
,nllJI HCKniO'ieHHJI ,nu4JI}lepeHUHPOBaHHJI HMnynbca OH RaMO
Tan ua l}leppnTosoe KOllbUO paJMepoM 4x2,5xl ,2 MM 

3 I fl- = 
= 2000/, Ja c'ieT qero nocToxuuax ,nu4JI}lepeuuuposauux 
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C!-1HXp. 

y' Puc. I. <l>yHKliUOHa/lbHa.R cxe..wa zeHepamopa HaHoceKyHOHbiX 
UMny/lbC06 1/IO'IHOU a.Mn/IU111YObl C liU¢poebiM ynpae/leHUeM. 

yaenH'IeHa ~o 5 MKC. ,lJ,aHHaJI cxeMa o6ecne'IHBaeT <llpoHTLI 

HMllYJILCa 2 HC npH MHHHMaJILHOH ~JIHTeJILHOCTH 10 HC 
/onpe~enJieTCJI ~JIHHOii Ka6enJI Ha <lleppHTe - 1 M PK-50-

2-11/. Ka6enH,' B npHHD;Hne, B3aHM03aMeHJieMLI - HH>KHHii 

MO>KHO HCllOJib30BaTL ~JIJI 3a~aHHJI ~JIHTeJibHOCTH HMllYJibCa, 

a BepXHHH - ~JIJI C'LeMa CHrHana. B 3TOM CJiyqae, T. K. 

MHHa HH>KHero Ka6enJI cymecTBeHHO MeHLille I- 15 c..w/, 

MO>KHO ~OCTH'Ib ~JIHTeJibHOCTeii BLIXO~HOrO CHrHaJia ~0 

-2 HC. O~HaKo, nocne HMnynLca, H3· 3a ~H4M}IepeHuHpyiO
mero ~eiiCTBHJI HH~YKTHBHOCTH onneTKH BepXHero Ka6enJI, 

HyJieBaJI JIHHHJI HMeeT HeKOTOpLIH HaKJIOH, 'ITO MO>KeT 6LITb 

HenpHeMneMo ~nJI npoaepKH aHanoro- u;H<llpoBLIX 6noKOB. 

CHrHaJILI Ha cxeMy 3anycKa TpaH3HCTopHoro KJIIO'Ia 

nocTynaiOT qepe 3 3JieMeHT HJIH co cne~yiOID;HX KaHanoa: 

OT 3BM no <iiYHKD;HH F (25); OT 3a~aiOID;ero reHepaTopa 

/B pe>KHMe aBTOKOJie6aHHii/; OT O~HOBH6paTopa~~HOKpaT
HOrO 3anycKa; oT aHewHero HCTO'IHHKa HMnynLcoa NIM 
IIOCTOJIHHOe HanpJI>KeHHe Ha KOJIJieKTOp KJIIO'Ia 3a~aeTCJI 'ie • 

pe3 CXeMy npeo6pa30BaHHJI ypOBHeii OT BCTpOeHHOrO D;H<ilpo

aHanorOBOrO npeo6pa3oBaTenJI, MHoroo6opoTHoro noTeH

u;HoMeTpa /renHnoT/, nH6o H3BHe /c nepe~Heii naHenH/. 
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KpoMe OCHOBHOrO npe~yCMOTpeHLI BLIXO~LI OCJia6JieHHLIX 

HMllYJILCOB, C K034M}!Hu;HeHTOM ~eJieHHJI 10, JIH60 100. 

IlpHHD;HllHaJILHaJI cxeMa u;eHTpaJILHOH 'laCTH reHepaTopa 

npHBe~eHa Ha puc. 2. 3anycKaiOIIUie HMnyJILCLI nocTynaiOT 

Ha nepeKJIIO'IaiOID;YIO napy /KT316/, BKJIIO'IaiOID;YIO O~HOBH6-
paTop Ha TpaH3HCTOpax C ~OllOJIHHTeJILHLIMH THllaMH npoao

~MOCTH /KT337, KT911A - THpHCTOpHaJI CTPYKTypa/. 

IlocKOJILKY B u;enH 3MHTTepa KT911A HMeeTCJI HH3KOOMHaJI 

Harpy3Ka, TOKH, pa3BHBaeMLie CXeMOH, BeCLMa 3Ha'IHTeJIL

HLI. HanpJI>KeHHe Ha KonneKTope KOMMYTHPYIOID;ero TpaH-

3HCTopa llOMep>KHBaeTCJI C BLICOKOH CTeneHLIO TO'IHOCTH 

npeo6pa3oBaTeJieM ypoBHeii -6 B+O B B 0 B + +20 .B Ha 

OCHOBe ycHJIHTeJIJI C rny60KOH OTpHD;aTeJILHOH o6paTHOH 

CBJI3LIO. ~JIJI HeiiTpaJIH3aD;HH ~eiiCTBHJI TOKOB yTe'leK CHr

HaJI o6paTHOH CBJI3H CHHMaeTCJI HellOCpe~CTBeHHO C KOJI-

t~o~ 

(ij (o) I ((J 1:1 

1:10 

1:100 

Puc. 2. lipUHllunuaAbHa.R cxeMa ya/la aanycKa, K/IIOt~a u 
npeo6paaoeaBe/I.R Hanp.RxeHU.R. 
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neKTopa KOMMYTHPYIO~ero TpaH3HCTopa. 06paTHaR CBJ13b 

pa6oTaeT TOJibKO llO llOCTOJIHHOMY TOKy. B HMllYJibCe, 

6Jiaro~apJI 6JIOKHpOBOqHMM KOH~eHCaTopaM, BMXO~HOe CO

npOTHBJieHHe cxeMM -1 KOM. Iionbwoe sxo~Hoe conpoTas

neHHe H BMCOKaJI TeMnepaTypHaJI CTa6HJibHOCTb o6ecneqH-

BaiOTCJI HHTerpaJibHOH napoii llOJieBMX TpaH3HCTOpOB 

KTIC104,D;. Pe3HCTOpM, OTMeqeHHMe 3Be3~oqKoii, no~

cTpaasaiOTCJI ~JIJI ~oCTH~eHHJI HY~Horo nono~eHHJI nepe

~aToqHoii xapaKTepacTHKH npeo6pa3oBaTeJIJI. ,D;ao~Ho-pe-

3HCTopHaJI IJ,enoqKa, no~KJIIOqeHHaJI K 6a3e TpaH3HCTOpa 

KT312, BBO~HT ero B HacM~eHHe /c 3ana3~biBaHHeM oT-

HOCHTeJibHO KOMMYTHpyiOIIJ,ero TpaH3HCTOpa/. ECJIH 6bi 

HanpJI~eHue Ha KonneKTope KT312 coxpaHJIJIOCb nocTOJIH

HMM, B MOMeHT BMKJIIOqeHHJI THpHCTOpHOrO O~HOBH6paTopa 

KOMMYTHpyiO~HH TpaH3HCTOp BbiXO~HJI 6bi H3 HaCMIIJ,eHHJI 

CKaqKOM, qTo ~aBaJIO 6M Ha BbiXO~e He60JibWOH nOJIO~H

TeJibHMH HMnyJibC. BpeMJI "Me~JieHHOro" BOCCTaHOBJieHHJI 

HanpJI~eHHJI Ha KOJIJieKTope KT312 onpe~eJIReT MaKcu

MaJibHYIO pa6oqyro qacToTy reHepa Topa. 

BTopMM, noMHMO TOKOB yTeqeK, TPY~HoycTpaHHMbiM 

HCTOqHHKOM HeJIHHeHHOCTH perynuposoqHOH xapaKTepHCTH

KH reHepaTopa JIBJIJieTCJI HeJIHHeiiHaJI 3aBHCHMOCTb Ha

npJI~eHHJI HaCMIIJ,eHHJI KOMMYTHpyiO~ero TpaH3HCTOpa OT 

BeJIHqHHM TOKa, OT~asaeMOrO B Harpy3KY, ycyry6JIJieMaJI 

3aBHCHMOCTbiO HanpR~eHHJI HaCM~eHHJI OT BpeMeHH /nOCJie 

BKJIIOqeHHJI/ B 06JiaCTH e~HHHIJ,-~eCJITKOB HaHOCeKyH~. 
CornacHo npose~eHHMM HaMH H3MepeHHJIM, ~JIJI onHcMsae

Moii CXeMM 3TOT BKJia~ B HeJIHHeHHOCTb MO~HO OIJ,eHHTb 

$opMynoii: 

o Hac ::: 8 HC / t 
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npH ~JIHTeJibHOCTJIX HMnyJibCa t 11 >_10 HC. ,lJ;JIJI CHrHaJIOB 

CBMWe 50 HC HeJIHHeHHOCTb onpe~eJIJieTCJI ~pyrHMH 3Jie

MeHTaMH CXeMM H, no HaWHM H3MepeHHJIM, He npeBMWaeT 

0, 15o/o. 

OTMeTHM, qTo ~JIJI o6ecneqeHHJI xopoweii $opMM HM

nynbca Heo6xo~HMO TIIJ,aTeJibHoe co6JIIO~eHue npasun 

BMCOKOqaCTOTHOrO MOHTa~a. PacnJieTeHHMe KOHIJ,M Ka6e

Jieii ~OJI~HM 6MTb KaK MO~HO KOpoqe H naJITbCJI Henocpe~

CTBeHHO K BMBO~aM KOMMYTHpyiOIIJ,ero TpaH3HCTOpa. ,lJ;Ha-
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MeTp Ka6eneii He ~o~eH 6MTb MeHee 2 MM/~enaTeJibHO 
~a~e 3 MM/, B npOTHBHOM CJiyqae cpe 3 HMllYJibCa 6y~eT 
3aTJIHyT. 

Ha puc. 3 noKa3aHa npHHIJ.HnHaJibHaJI cxeMa U.H$po-aHa

norosoro npeo6pa3oBaTeJIR, Heo6xo~HMoro npa ynpasne

HHH OT 3BM. 11CllOJib30BaH WHpOTHO-HMllYJibCHMH MeTO~ 

MO~YJIJIIJ,HH, TaK ~e KaK H B CXeMe H3 pa60TM 1161 , pa3BH

THeM KOTOpOH H JIBJIJieTCJI npHMeHeHHaJI CXeMa. QATI co

CTOHT H3 11-pa3pJI~Horo TT JI- ynpaBJIJIIO~ero perHCTpa, 

CHCTeMM 3CJI- BeHTHJieii C 06'be~HHeHHMMH no "npOBO~HO

MY 111111" BMXO~aMH, TOKOBOrO KJIIOqa Ha TpaH3HCTOpax 

KT316 u $HJibTpa nocTOJIHHoro ToKa /KT326 c KOH~eHca
TopaMu B KOJIJieKTOpe H 3MHTTepe/. QHKJIHqecKyiO nOCJie~O

BaTeJibHOCTb ~ByKpaTHO H3MeHJieMbiX BpeMeHHMX HHTepBaJIOB 

Ja~aiOT, o6~ue ~JIJI ~syx U:Allos, reHepaTop u 10-pa3pJI~HbiH 
CHHXpOHHbiH ~BOHqHMH cqeTqHK. llo~o6HaJI CTpyKTypa o6ec

nequsaeT KOMnaKTHOCTb CXeMM H H36aBJIJieT OT He06XO~H

MOCTH no~CTpOHKH BeCOB pa3pJI~OB. DMCTpO~eiiCTBHe QATI 

onpe~eJIJieTCJI nOCTOJIHHbiMH $HJibTpa, 6JIOKHPYIO~ero ne

peMeHHMe COCTaBJIJIIOIIJ,He nOBTOpJIIOIIJ,HXCJI HMnyJibCOB, 

BnJIOTb ~0 HH3Weii qacTOTM, onpe~eJIJieMOH CTapWHM pa3-

pJI~OM cqeTquKa I 40 KFll/. 
CocTOJIHHe ynpaBJIJIIO~ux perucTpos Mo~eT 6MTb BM

se~euo ua MarucTpaJib KAMAK. CxeMa peaJIH30BaHa Ha 

3JieMeuTax TT JI cepuu KISS u 3CJI cepuu Kl38. KoucTpyK

THBHO nJiaTa QATIOB BMnOJIHeHa OT~eJibHO H MO~eT 6MTb 

HCnOJib30BaHa He3aBHCHMO. 

OcTaJibHMe Y3JIM reHepaTopa peaJIH30BaHM Ha ocuose 

cxeM, onucauuMx s pa6oTax117/ u /18/. 

KpamKa.R xapaKmepucmuKa zeHepamopa 

CxeMM 3anycKa-cuHxpoHu3aU.HH 

Yposuu 

MHHHMaJibHaJI ~JIHTeJibHOCTb 

HMnynbca JanycKa 

3a~ep~Ka OCHOBHOrO HMllYJibCa 

qaCTOTa aBTOKOJie6aHHH 

NIM. 

- 10 HC 

- 35 HC 

- 0,1+ 10 KFll, perynu-

pyeTCJI nJiaBHO. 
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Onepe>Keuue cuuxpouMnynLca 
)l,nHTellLHOCTL CHHXpOHMnynLCa 
a/ B pe>KHMe aBTOKOne6aHHB 
6/ npu pa30BOM nycKe 
B/ npu BHewueM 3anycKe 

UAII 

qucno pa3p.ll,IJ;OB 
)l,Hana30H BLIXO,IJ;HLIX 
uanp.ll>Keuuii 
IIynL"'auuu ua BLIXO,IJ;e 
BLixo,~~;uoe conpoTHBneuue 
HuTerpanLHa.ll uenuueiiuocTL 
BpeM.Il ycTauoBneHH.Il 
TeMnepaTypuLiii ,~~;peiicll 

0CHOBHOB BLIXO,IJ; 

AMnnuTy,IJ;a HMnynLca 
MaKcHManLHa.ll qacToTa 
flOBTOpeHHJl 
<l>pOHTLI 
)l.uana30H ,IJ;llHTenLHOCTeB 

llHHeBHOCTL perynHpOBKH 
a/ t1.1 >50 HC 

6/ tM::;_ 50 HC 

BpeM.Il ycTauoBneuH.Il uenu 
pe ry nupoBaHH.Il aMnnHTYALI 
TeMnepaTypuLiii ,~~;peiicll 
aMnnHTY,IJ;LI HMnynLca 

<l>yHKD;HH KAMAK 

Cy6a,~~;pec 

A(O) 
A (1) 

- 12 HC. 

- 25 MKC, 

- 40 MC, 

- paBHa ,IJ;llHTenLHOCTH 
3anycKaiOID;ero HMnynL
ca. 

11. 

-6-;.() B. 
- Meuee 1 ,5 MB . 

- 4 KOM. 

- Meuee 0,10/o. 
- 1,5 MC. 

- Meuee 0,010/o/
0 C. 

- -0,157 -10 B. 

- 10 KTf4. 

- 2 HC. 

- 10.;-200 HC /3a,IJ;aeTCJl 
Ka6eneM/. 

- Meuee 0,150/o, 
8 HC/ t 1.1 , [ 0/o ) . 

0,7 MKC. 

- Meuee 0,010/o/°C. 

- 1- ii reuepa Top, 
- 2-ii reuepaTop, 
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F(l) 

F(17) 

F(25). Sl 
z 
Q 
ToKB, noTpe6nJJ.eMLie 6noKoM 

- 'ITeHue c perucTpa co
CTOJIHBB, WBHLI Rl7Rll . 

- 3aDBCb B perBCTp co-
CTOJIHBB, WBHLI Wl7Wll. 

- nycK reuepaTopa. 
- uaqanbHaJJ. ycTaHOBKa. 
- OTBeT Ha ~NAF. 
- -6 B - 1,45 A, 
- +6 B- 0,30 A, 
- -24 B- 0,05 A, 
- +24 B - 0,05 A. 

B 3aKmo'leHue aBTOPLI BblpaJKaiOT 6naro~apuocTb I 
B.H.KaKypuuoii, A.A.Buuorpa~osoii u A.A.PJOMBHY 3a Tex- ~ 
HB'IeCKYIO DOMO{Ub. 
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