
H J1 .Jle6enes 

C006Ul8HMR 
06b8AMH8HHOrO 

MHCTMTYTa 
RABPHbiX 

MCCDBAOBaHMM 
AY6Ha 

tet a- ·'1-9 
9 12326 

YllPABJIHEMhli1 BJIOK 3A,ll,EP)I(EK 

~MllYJbCHhiX C~rHAJIOB 

1979 



H .H .Jle6eJieB 

YnPABJIHEMhiM BJIOK 3A!IEP)I(EK 

HMnYJlbCHWX CHrHAJlOB 

.. 

9 - 12326 



Jle6e,qea H.ltt. 9 - 12326 

YnpaanfleMbiH 6noK aa,qep>KeK 1-!MnynbCHbiX c"lrHanoa 

On1-1caH 4eTwpexKaHaJlbHWH 6noK aa,qep>KeK I-1MnynbcHwx 
C"lrHaJlOB C 06~1-!M CTapTOM, npe,qHa3Ha4eHHWH ,[IJlfl CI-1CTeMW 
CI-1HXpOHM3a~l-11-1 YCKOpi-!TeJlbHWX YCTaHOBOK. ~l-1ana30H M3MeHeHI-!fl 
aen!-141-!HW aa,qep>KKI-1 Ka>K,qoro KaHana OT 0 ,qo 9,9999 Mc c 
waroM 100 Hc. YnpaaneHMe 6noKOM npoMaao,qi-!TCfl no cTaH,qapy­
HWM KOMaH,qaM KAMAK. ~ononHMTeJlbHO 3Ha4eH!-1e BeJli-141-!Hbl aa­
,qep>KKI-1 Jl~6oro 1-13 KaHaJlOB OT06pa>KaeTCfl 1-!H,[li-!KaTOpOM ,qaHHWX, 
KOTOPbiH pacnOJlO>KeH Ha nepe,qHeH naHeJll-1 6JlOKa. np~-1 paapa60TKe 
CXeMbl OC06oe BHI-!MaHI-!e y,qeJlfiJlOCb CHI-!>KeHM~ HeCTa61-!JlbHOCTI-1 
BpeMeHHOrO nOJlO>KeHMfl BWXO,[IHWX 1-!MnyJlbCOB Me>K,qy KaHaJlaMI-1. 

Pa6oTa BblnonHeHa a OT,qene HOBbiX MeTo,qoa ycKopeHMfl 
Olttflltt. 

Coo6meHHe 06bellHHeHHOrO HHCTHTyTa S!llepHbiX HCCnellOB8HHlt, .[ly6Ha 1979 

Lebedev N. I. 9 - 12326 

Controlled Unit of Pulse Delays 

A four-channel unit for pulse delay with a common 
start for synchronization of accelerators is described. 
The range of delay changing for each unit channel is from 
0 to 9.9999 ms, its quantization incidence is 100 ns. The 
unit is operated by CAMAC commands. The delay of any 
channel is displayed by a data indicator in the unit front 
panel. Decreasing of nonstabil ity of the dead time between 
channels has been elaborated. 

The investigation has been performed at the 
Department of New Acceleration Methods, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubno 1979 
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YcTpoicTBa 3allep~KH 3neKTpuqecKHX curHanoBwHpoKo npuMe­

H.JIJOTC.JI B annapaType CHHXpOHH3aUHH nHlleHHbiX HHllYKUHOHHbiX 

ycKopHTeneii /1/. B llaHHOM coo6weHHH onucaH qeTLipexKaHanLHLIB 

6noK 3allep~eK HMnynLCHLIX curHanoB B cTaHllapTe KAMAK, npell­

Ha3HaqeHHLIB lln.JI CHCTeMbl CHHXpOHH3aUHH nHHeBHOrO HaHOCeKYHll­

HOrO ycKopHTen.JI CMJIYH,ll; !2/, no3TOMY npH pa3pa6oTKe cxeMLI 

OC06oe BHHMaHHe Yllen.JinOCL CHH~eHHIO HeCTa6HnLHOCTH BpeMeHHO­

ro nono~eHH.JI BbiXOllHbiX HMnynLCOB Me~llY KaHanaMH. B npellna­

raeMOH CXeMe HCTIOnL30BaH MeTOll cpaBHeHH.JI queen /3, 4/, 

CocTO.JIHHe cqeTquxa, ynpaBn.JieMoro reHepaTopoM c KBapueBoii 

CTa6HnH3aUHeii, cpaBHHBaeTC.JI CO 3HaqeHH.JIMH KOlla, 3allHCaHHOrO 

B perucTpbi xaHanoB. ,ll;uana3oH H3MeHeHH.JI 3allep~eK Ka~lloro 

KaHana OT 0 llO 9,9999 MC, C warOM 100 HC. YnpaBneHHe 6nOKOM 

npoa3BOllHTC.JI no cTaHllapTHLIM KoMaHllaM KAMAK. ,ll;ononHHTenL­

HO 3Ha'leHHe BellH'IHHbl 3allep~KH n1060r0 H3 KaHanOB OT06pa~aeTC.JI 

HHllHKa TOpOM llaHHbiX, KOTOpbiB pacnono~eH Ha nepellHeii naHenH. 

KOHCTpyKTHBHO 6noK COCTOHT H3 llBYX nnaT: nnaTbl CHHXpOH­

HOrO C'leT'IHKa CO CXeMaMH cpaBHeHH.JI H BbiXOllHbiMH ~OpMHpOBa­

TenHMH, nnaTbl perHCTpOB H HHllHKaUHH llaHHbiX. 

CTpyKTypHa.JI CXeMa nnaTbl CHHXpOHHOrO C'leTqHKa CO CXeMaMH 

cpaBHeHH.JI H BbiXOllHbiMH ~OpMHpOBaTen.JIMH llpHBelleHa Ha puc. J. 

llpH nolla'le cHrHana 3anycKa Ha BXOll 6noKa 3allep~ex Tpurrep 

CTapTa H YCTpOHCTBO CHHXpOHH3aUHH npOH3BOll.JIT ~a3Hp0BKY qac­

TOTLI KBapueBoro reHepaTopa. CepH.JI cTa6HnLHLIX Kone6aHHB c qac­

TOToii: 10 MF14 nocTynaeT Ha CHHxpoHHLIB cqeT'IHK H TpHrrep 

cpaBHeHH.JI Ka~llOrO KaHana. B MOMeHT paBeHCTBa 3HaqeHHB COCTO.JI­

HHH cqeTquxa H perHcTpa llaHHLIX cxeMa cpaBHeHH.JI nollrOTaBnH­

BaeT TpHrrep cpaBHeHH.JI KaHana K nepeKnJOqeHHJO. CnellYIOIIlHM 

~pOHTOM TaKTOBOB cepHH 3anycKaeTC.JI TpHrrep cpaBHeHH.JI. ,lJ;nH­

TenLHOCTL 3allep~aHHoro curHana H ero aMnnHTYllY onpellen.JieT 
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Puc. 1. CmpyKIIIYPHQJI CXeMa nllalflbl CUHXpOHHOZO C'lelll'IUKa CO cxe­

MQMU cpaeHeHUJI U 6blX00HblMU ({JopMupoeame/IJIMU. 

BbiXO,IlHOH clJopMHpOBaTeJib. llOCJie 0Tpa60TKH BCeX l.feTbipex 3Ha-

1.feHHH Ja,llep~ex, a Tax~e npH nepenonHeHHH Cl.feT'IHKa TpHrrep 

OCTaHOBKH B03Bpa~aeT 3JieMeHTbl <:XeMbl B HCXO,IlHOe COCTO.IIHHe 

H YCTaHaBJIHBaeT C'leT'IHK B COCTO.IIHHe "0". 

CTpo6HpoBaHHe TaKTOBoii cepHeii TpHrrepa cpaBHeHH.II, a TaK~e 

npHMeHeHHe 3MHTTepHO-CB.II3aHHOH JIOrHKH B BbiXO,IlHbiX yCTpoii­

CTBaX clJopMHpOBaHH.II Ja,llep~aHHOro HMDYJibCa 3Ha1.fHTeJibHO CHH­

~aiOT HeCTa6HJibHOCTb BpeMeHHOrO DOJIO~eHH.II BbiXO,IlHbiX CHrHaJIOB 

Me~y KaHaJiaMH BO BCeM ,llHaDaJOHe HJMeHeHH.II BeJIH'IHHbl Ja­

,llep~KH. HcnoJib30BaHHe HecKOJibKHX onHCbiBaeMbiX 6JIOKOB c na­

panneJibHbiM CTapTOM H BHeWHHM KBapueBbiM reHepaTOpOM no­

JBOJI.IIeT opraHH30BaTb npaKTH'IeCKH 6e3,1l~HTTepHhle CHCTeMbl CHH­

XpOHH3aUHH ycxopHTeJibHhlX ycTaHoBOK. JlorHl.fecKa.ll cxeMa ycTpoii­

CTBa cpaBHeHH.II npHBe,lleHa Ha puc. 2. llpH paBeHCTBe 3Ha1.feHHH 

perHCTpa ,llaHHbiX H COCTO.IIHH.II CHHXpOHHOrO Cl.feT'IHKa B 6a3e 

TpaH3HCTOpa DO.IIBJI.IIeTC.II BbiCOKHH ypOBeHb. 

4 

) 
J 

) 
J 

lf) 

+ 

..: 

...... 

ta 
0 
0 

...... 
M :a 

i 
! 
8 
CJ 

~ 
8. 

'<I' 

~ 
0 

'<I' 

~ 

i 
~ 
CJ 

t: 
Cl) 
Pt 

~ 

~t I~ 

....., 
lc;, 

ICJ 

Icy 

e~ 
g' 

1 
i 

..: ::s 
:a: 
~ 
:a: 
Cl) 

0 

fr 
0 
Cl) 

~ 
1..1 

•::s 
0 

~ 
1..1 ..., 
0 
~ 
Qj 

>< 
1..1 

a.: 
0 :.: 
1..1 
Qj 
;!" 
::s 

"' ~ 
c-.i 
u 
::s 

Q, 

5 



CTpyKTypHaR cxeMa nnaTM perucTpoB B BH~BKaUHB npuBe~eHa 

Ha puc. 3. 3anucb 3Ha'leHBii BenB'IHHM Ja~ep>KeK, 'ITeHBe co~ep­

>KHMoro perHCTpOB, ycTaHOBKa perHCTpa B "0" npOH3BO~RTCR no 

cTaH~apTHMM KOMaH~aM KAMAK. BenB'IBHa Ja~ep>KKB mo6oro 

H3 KaHaROB OT06pa>KaeTCR HH~BKaTOpOM ~aHHMX, KOTOpMH pacno­

no>KeH Ha nepe~Heii naHenu. IlopR~OK BbiBo~a HH4JopMaUBB onpe­

~enReTCR COCTORHBeM C'leT'IHKa KaHana. H3MeHeHHe COCTORHBR 

C'leT'IHKa npOB3BO~BTCR Ha>KaTBeM KHOnKH "+1", KOTOpag TaK>Ke 

pacnono>KeHa Ha nepe~Heii naHenB. HoMep no~Knro'leHHoro KaHana 

3a~ep>KeK npe~CTaBnReTCR HH~BKaTOPOM. IlpB o6pameHBH KOHTpon­

nepa Kpeii:Ta K 6noKy 3a~ep>KeK no F(O) ycTpoiicTBO norBKB 

KaHana 6noKBpyeT 3Ha'leHBe c'leT'IBKa H nepeKnroqaeT MynhTB­

nneKcop ~aHHbiX cornacHo cy6a~pecy A. Ilo OKOH'IaHHB UHKna 

'ITeHHR MynhTHnneKCOp ycTaHaBnBBaeTCR no C'leT'IBKY KaHana. 

0CHOBHble TeXHB'IeCKBe xapaKTepHCTBKH 6noKa: 
Bxo~Hble H BbiXO~Hble ypOBHH CBrHaROB COOTBeTCTBYIDT 

cTaH~apTy NIM. 
Bxo~Hoe conpoTBBneHBe 50 OM. 

)l.nHTenbHOCTL BXO~HOrO CHrHana 10 HC. 

War H3MeHeHHR 3a~ep>KKH - 100 HC. 

)l.HaiTa30H H3MeHeHHR 3a~ep>KeK OT Q ~0 9,9999 MC. 

TeMnepaTypHaR HecTa6unLHOCTL - He xy>Ke 10 -r'/C ': 
)l.nHTenLHOCTb BbiXO~HOrO CHrHana - 1 QQ HC. 

CHrHanhl C H Z c6paCbiBaiDT perHCTpLI H CHHXpOHHbiH C'leT'IHK. 

CHrHan I 3aKpLIBaeT BhiXO~bl 6noKa. 

3anHCL B perHCTpbl ~aHHbiX npOH3BO~HTCR no WHHaM. W l · W BO . 

qTeHHe co~ep>KHMoro perHcTpOB npoH3BO~HTCR no WHHaM R 1 .c R 20 
6noK BhlnonHReT cne~yromHe KoMaH~bl c MarHcTpanH: 

NA(F4)F{O) 

NA(F4)F(9) 

NA(F4)F(16) 

NA(F4)F(24) 

NN F4)F'( 26) 

- 'ITeHHe CO~ep>KHMOrO perHCTpa 

c6poc co~ep>KHMoro perHcTpa 

- 3anHCb B perHCTpbl 

Q~l, 

Q ~ o. 
Q ~ 1. 

- 6noKBPOBKa BbiXO~Horo cHrHana Q = o. 
- CHRTHe 6nOKBpOBKH BbiXO~HOrO CHrHana Q ·= Q. 

IlpH BblnonHeHBH nepe'IHCneHHbiX KoMaR~ no~aeTcR cHrHan X •· L 

WupuHa 6noKa 2M. 

B 3aKnro'leHHe aBTOP 6naro~apHT B.H.KopRKO H H.B.IIHnRpa 3a 

B3rOTOBReHHe H Hana~Ky 6nOKOB. 
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