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YnpaanseMbiH 6nOK 38Jl8p)f{KH HBHOCSKYHAHOro AHBIT830H8 
B crau.Qapre KAMAK 

npeACTaBneH ynpaanseMblll 6nOK 38A8p)f{KH, BblllonHeHHbill B CTBHABpTe 
KAMAK. LlaanaaoH aa.Qep)f{KH 407500 HC, TeMnepaTypHas HecTa6BnhHOcTb 
Me nee +0,01 %/°C a· .Qaanaaoue 0 7 50°C, npO'IHe uecra6anbHOCTB aa.Qep)f{KH 
- 2 •} 0-4• npeAyCMOTpeua B03M0)f{HOCTb H3MepeHBH B npouecce 3KCITepHMeH
T8 ycrauoaneuuoro ana'leHBll aa.Qep)f{KH c OlliH6Koll MeHbwe :!:,100 nc, 

Pa6oTa BbmonneHa B 0TAene HOBbiX MeTOAOB ycKopeuas 0115111 

npeapBBT Ofi'l.eJliiBeBBOrO UCTBTYT& BJlepBWX BCC.II8JlOII&IIBI. J{y6B& 1978 

Lehmann D., MUller G,, Zschornack G, 

A Controllable CAMAC Nanosecond Delay Unit 
I 

Pl3· 11227 

A CAMAC delay unit is described, Its most important parame-
ters are: variation range 407500 nsec, temperature coefficient 
<+0.01%/°C between 0° and 50°C, jitter -2 ·10-4 • The possibility 
of on-line measurement of the actual time delay with an error smaller 
than ±.100 psec is provided, 

The investigation has been performed at the Department 
of New Acceleration Methods, JINR. 
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1. BBE,4EHHE 

BIll npe.IJ;no:>KeH cnoco6 onpe.IJ;eneHHJI JHeprHH TJI)I(enblx 

HOHOD D o6naCTH ,IJ;O 10 M3B/HyKA. H HX JHepreTH'IeCKOrO 

pa36poca nyTeM H3MepeHHJI DpeMeHH nponeTa HOHHoro 

cryCTKa H paCWHpeHHJI nonyWHpHHbl HMUyn:bCa HOHOD DO 

DpeMJI nponeTa. CHrHanbl oT nepexDa'leHHbiX qacTHU, no

ny'leHHble C .llDYX :meKTpO,IlOD DbiCOKOrO DpeMeHHOrO pa3pe

WeHHJI, CKaHHpYJOTCJI CTp060CKOUH'IeCKHM OCUHJJJIOrpa«lJOM 

H nepe.IJ;aiOTCJI D UH«lJpoDOM DH,IJ;e D 3BM .IJ;nJI ,IJ;anbHeii:weii: 

o6pa6oTKH H nony'leHHJI pe3yn~oTaTa. 

AnJI KOMneHcauHH pa3nH'IHJI DpeMeH nocTynneHHJI cHr

HanOD Ha OCUHnnorpa«lJ DCne,llCTDHe HeO.IJ;HODpeMeHHOrO UpH

XO,Ila HOHOD Ha nepDbiH H DTOpOH JneKTpO.IJ;bl6bln pa3pa6oTaH 

cneuHanLHbiH 6noK Ja,IJ;ep)I(KH cHrHana 3anycKa ocuHnnorpa«lJa 

C ,IJ;Hana30HOM OT lleCKOnLKHX ,IJ;eCJITKOD ,IJ;O HeCKOnLKHX 

COTeH HaHOCeKyH,IJ;. 

llpH pa3pa60TKe 6noKa 3a,IJ;ep)I(KH OCHODHOe DHHMaHHe 

6blno y.IJ;eneHo: 

- nony'leHHIO DbiCOKOH CTa6HnLHOCTH ycTaHODneHHOrO 

3Ha'leHHJI 3a,IJ;ep)I(KH; 

- D03MO)I(HOCTH CDe,IJ;eHHJI 3a,IJ;ep)I(KH ,llO MHHHMyMa /MH

HHManLHaJI 3a,llep)I(Ka/ npH H3MepeHHH nepDbiM /D HanpaD

neHHH nponeTa HOHOD/ JneKTpO.IJ;OMi 

- D03MO)I(HOCTH TO'IHOrO onpe,IJ;eneHHJI /OTHOCHTenLHO 

MHHHManLHOH 3a,llep)I(KH/ ,IJ;eHCTDHTenLHOrO 3Ha'leHHJI 3a

,IJ;ep)I(KH DO DpeMJI 3KCUepHMeHTa; 

- He3aDHCHMOCTH «lJopMbl DbiXO,IJ;HbiX CHrHanoD OT 3Ha

'leHHJI 3a,IJ;ep)I(KH. 

HH)I(e UpHDO,IJ;HTCJI 6noK-CXeMa H KpaTKOe OUHCaHHe 

pa3pa6oTaHHOrO ycTpOHC~Da. 
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2. EJIOK-CXEMA H KPATKOE OIIHCAHHE 

bJIOK-cXeMa ycTpOHCTBa llpHBe,IJ.eHa Ha puc. J. 0Ha 

COCTOHT H3 BpeMJI3a,IJ.aiOmero 3JieMeHTa/3/, 6JIOK- CXeMa KO

Toporo noKa3aHa Ha puc. 2, npen;H3HOHHoro HCTO'IHHKa TOKa 

/HT I. o6xo,IJ.HOH seTBH .IJ.Jiil peaJIH3aD;HH MHHHMaJILHOH 3a

,IJ.ep)l(KH; BXO,!J.HOrO H BLIXO,!J.HOrO CTp06HpyeMLIX ~OpMHpOBa

TeJieH /Bel>, Tiel>/, npoMe~TO'IHoro cllopMHposaTeJIJI /«1>1/ 

H He06XO,!J.HMLIX 3JieMeHTOB ,!J.Jiil ocymeCTBJieHHil ,IJ.HaJiora 

c MarHcTpaJILIO KAMAK /K/. IIpoMe)l(yTO'IHLIH ~opMHposa

TeJIL /«1>2/, pereHepHpyJOmHe ycTpoilcTsa /P 1, P2/ H ~JIHn
~non /cl>cl> 1/ HCllOJIL3YIOTCil ,!J.JIJI peaJIH3aD;HH pe)l(HMa reHe

paUHH, C llOMOmLIO KOTOpOrO nyTeM H3MepeHH.II 'laCTOTbl 

reHepHpyeMLIX KOJie6aHHH onpe,IJ.eJIJieTCJI .IJ.eHCTBHTeJILHOe 

3Ha'leHHe 3a,IJ.ep)l(KH OTHOCHTeJILHO MHHHMaJILHOH 3a,IJ.ep)l(KH. 

bJIOK-CXeMa npeUH3HOHHOrO HCTO'IHHKa TOKa npHBe,IJ.eHa 

Ha puc. 3. BeJIH'IHHa ToKa onpe,IJ.eJIJieTcJI BLipa)l(eHHeM 

UE RV2 
I= -m--. ---

~ R · Rv1 
i = 1 1 

npH BblnonileHHH ycnoBHJI 

RV2 --
RVl 

4 

RV4+ ~ R. 
~~ 

RV3 

/1/ 

/2/ 

m npHHHM&eT B 3aBHCHMOCTH OT llOJIO)l(eHHJI nepeKJIIO'Ia Te

neM II2 3H&'IeHHJI oT 1 .IJ.O 4. 

3. TEXHHqECKHE IIAPAMETP.bl H KOMAH)l,hl 
KAMAK GJIOKA 3A.,aEP)J(KH 

Texuu~ecKt~e napaMempba: 

MHHHMaJIJ.H9e 3Ha'leHHe 3a,IJ.ep)l(KH 

.IJ.HanaJoH nepeMeHHOH Ja,IJ.ep)l(KH 

npO'IHe HeCT&6HJILHOCTH 3a,IJ.ep)l(KH 

I .IJ.)l(HTTep/ 

4 

- 18 HC, 

407500 HC, 

-<2·10-
4 

' 

I 

' 

\ 
J 

OWH6Ka npH onpe,IJ.eJieHHH 

ycTaHOBJieHHOrO 3Ha'leHHil 

Ja,IJ.ep)l(KH -<100nc, 

TeMnepa TypHbiB K03cWlH.UHeHT 

HeCTa6HJILHOCTH 

MaKCHMaJILHail 'laCTOTa 

llOBTOpeHHil BXO,!J.HbiX CHrHaJIOB 

- < 0,01~/°C, 

- 1,5 Mr11. 

KoMaHObl KAMAK: 

N · A(O) • F(17) • Sl 

JanHCL Wl W2 

N • A(O) • F(l) 

- Bbi60p pe)l(HMa pa60Tbl 6JIOKa 

Ja,IJ.ep)l(KH I Ja,IJ.ep)l(HBaiOmHil 

HJIH KOJie6aTeJILHbiH pe)l(HM, 

MHHHMaJILHaJI HJIH nepe

MeHHaJI Ja.IJ.ep)l(Ka/. 

C'IHTbiBaHHe Rl,R2 - ycTaHOBJieHHble JHa'leHHil, 

cooTBeTCTBYJOUUie Wl, W2. 

N • A(O) • F(24) • S2 - 6JIOKHPOBKa Bel>, «1>2 H Tiel>, 

N • A(O) • F(26) 

N · A(O) • F(8) 

Z-S2 

I 

Q 

X 

BOCCTaHOBJieHHe ~JIHll~JIOlla 
cllclll. 

- cHJITHe 6noKHpOBKH Bel>, «1>2 

H Tiel>. 

- onpoc, Ha'laJIOCL Kone6aHHe 

HJIH HeT, Q = 1 llpH "KOJie6a

HHe Ha'laJIOCL" • 

- OCHOBHOe COCTOiiHHe, COOT

BeTCTBYIOJ.Qee KOMaH,IJ.aM 
(N·A(O)·.F(24)·S2)·(N·A(O)· F(17)·Sl 

JanHcL Wl =0, W2 = 0). 
- COOTBeTCTByeT 

N • A(O) • F(24) • S2 
KOMaH,IJ.e 

so speMJI no,IJ.a'IH I =1 6e3 

H3MeHeHH.II COCTOJIHHJI yn

paBJIJIIOJ.QeH JIOrHKH. 

l=N·A(O)·[F(l)+F(l7)+ F(8) • 
·/KOJie6aHHe Ha'laJIOCL/ ], 

- l=N·A(O)·[F(l)+F(17) + F(8) + 
+ F(24)+F0 6)}. (-5B) • (+5B)· (+24Bl 
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B 3aKmo'leHHe aaTopbl 6naro.napBT 10. T .KHpiOWHHa H 
ll.3KwTeiHa 3a none3Hble o6cy*.neHHB so apeMB pa3pa-
6oTKH 6noKa H no.nroTOBKH ny6JIHKaUHH, B .llonKoaa 3a 
pa3pa60TKY MOHTa*HOi CXeMbl. 
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