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Bse,n,eHI1e 

np11 po3p060TKB.I1 3KCnnyOTOU1111 113MBPI1TenbHUX np1160p0B 11 CI1CTBM B 
TBXHI1Ke 0113114BCKOro 3KCnepi1MBHTO B03H11KOeT He06XOA11M~CTb 11X onepOTI1BHO
ro TBCTI1POBOHI1H 11 KOnl16pOBK11. 

Cp~A11 MHomecrso np116opos AnH 11cnuroH11~ 11·Kan116posK11 speMeHH~x 113-
uepl1renbHMX c11creM ILl, KOK HOI16onee pocnp~crpoHe~Hue 11 npocrue no 11C
nonHeHI1ro, MOmHO BMABni1Tb ycrpo~CTBO HO OCHOBe·aHhnorOBUX ~OPMI1POBOTene~ 

3TOnOHHWX ~PBMBHHUX 11HTepsanoB 121, CT0611nbHU~ ThKTOBUX:reHepOTOPOB 131, 
reHepoTOPOB ~MnynbCOB, cny40~HO p~cnpeAe~eHHWX BO ~P~MeHI1 14,SI, KOM611-
HI1POBOHHMX CI1HTB30TOPOB o6p03UOBMX BP~M~HHMX 11HTepionOB IG,?I 

8 ycnOBI1HX cepi1~Horo npOI13BOACTBO BPBMH-U11IPPBMX-~peo6p030BOTene~, 

po3p060TO~HMX B na60POTOPI111 HABPHMX npodneM 0~~~ IB~ 11 1, CPBA11 KOTOPMX 
11MB~TCH 11 MHOrOCTOnOBMe, B03HI1Kno .Heo6XOA11MOCT~. B npOCTOM 11 HOABmHOM 
np116ope AnH 11X HOCTPO~KI1 11 KOnl16pOBKI1 •. C 3TO~ .uenbiD ~03p060TOH Oni1CUBQB
MM~ s AOHHon crorbe MHorocronosw~ reHeporop "Cropr-Cron" KA333. OH IYHK
U110HI1pyer COBMBCTHO C P03p060TOHHMMI1 POHee ;11 cepi1~HO npOI13BOAH~I1MI1CH 

KBOPUBBMM reHepOTOPOM K831! 112/ 11 reHepOTOPOM 11MnynbCOB, cny40~HO poc
npeAeneHHMX so-speMeHI1, KA316 113/ 

On11c0H11e reHeparopo 

Ho p11c.I npeAcrosneHo IYHKU110HOnbHOH cxeMo reHeporopo, H~ p11c.2 -
nepeAHHH noHenb dnoKo. 

YcTpO~CTBO COCTOI1T 113 BHYTPBHHero reHeporopo, ABni1TenH 40CTOTM, 
CXBMbl C11HXPOHI130UI111, Tpl1rrepoB "Cep11~" 11 "C rap·r-Cron", C4BT411KOB cep11~ 

11 11Mnynbcos s cep1111, ABWI1~poropo KOMOHA KAMAK 11 rpex per11crpos: "Koai
I11U11eHr· AeneHI1H 4ocroru", "Pemi1M podoru" 11 "4ocroro BHyrpeHHero reHepo
ropo" (p11c.I). 

8 ycrpo~crse peoni13YIDTCH ABO pemi1MO podoru: pem11M nocroHHHO~ cep1111 
11 pem11M "6ery~11~ cron" (pl1c.3). 

8 pemi1MB nOCTOHHHO~ cep11i (pi1C.30) HO·KOmAM~ BH~WH11n Cl1rHon "nycK" 
(po3beMw XSf, XS3, "nycK") supodarusaercH cllrHan "Crapr" (po3beMM XSI, 
XS'-t, "Crapr") 11 nocneAYID~aH cepi1H c11rHanos "Gran" (pa3beMu XS1,XS5, 
"Cron"). 

8peMeHHMe 11HTepsanu MBMAY cl1rHanoMI1 "Cropr" 11 "Cron", a raKme Mem~ 

AY Cl1rHanGMI1 "Cron" HBnHIDTCH 3TQnOHQMI1 AnH KOnl16poBKI1 BPBMH-U11IPOBUX 
npeo6pa3osarenen. 
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P~c.I. eyHKU~OHOnbHO~ CXSMO reHeparopo "Cropr~Cron"~ 

~cnonb30BOH~e BHewHero 3onycKo ~cnwrorenbHO~ cepM~ )laer B03Mom-· 
Hocrb, np~ ~cnonb30BOH~~ An~ 3onycKa reHeporopo ~Mnynbcoa,/ cny4a~Ho poc
npe)leneHHwx ao apeMeH~ /l 3/, ~o speM~ Kon~6poaK~'MoAen~poaarb ycnos~~ 
3orpy3K~ peanbHor~ ~~3~4BCKoro aKcnep~MeHra~ 

. B pem~Me "6erym1i~ ~ron" (p~c .• 36) HO i-t\ c~rHan "nycK" ~wpo6aTbiBO-
erc~ c~rHan "CraDr" ~ l -t1 no nop~J\KY B cep~~ c~rHan "Cron" •. np~ aroM 
ycnos~~ 3arpy3K~ ~cnwrwaaeMoro MHoroc~onoaoro npeo6po3oaoren~ np~6n~mo
~rc~ K ycnoB~~M era 30fPY3K~ B COCTOBe peanbHOt1 3KCnep~M8HTOnbHOt1 YCTO-
HOBK~. 

npeJ\YCMOTPSHO pa60TO 6nOKO KOK C BHSWH~M 06P03UOBMM KBOPUSBWM reHe
POTOPOM, TOK ~ C peryn~PYBMWM no 40CTOT8 BHYTPBHH~M reHepOTOPOM, 4TO 

· 30)loerc~ c Mar~crpon~ Kpet1ra. 

· Pa6oro c BHewHt1M KBopueawM reHeparopor.l II2/ (pa3b8Mbl XSI, X52, "f") 
npe)\H03H048HO An~ T04HOt1 KOn~6pOBK~ ~CnMTbiBOSMOfO ycrpo~CTBO, np~ 3TOM 
T04HOCTb KOn~6pOBK~ onpe)len~STC~ CT06~nbHOCTb~ 40CTOTbl BHSWHer~ 06p03UO
BOfO reHeparopo; 

An~ POCWMPSHM~ A~On030HO KOn~6POBK~ BBBASH ynpasn~eMWt1 )len~renb 
40CTOTW, BMnonHSHHMt1 HO UCHOBe M~KPOCXSMW K500~EI36. Koa~~~~~SHT Aen~H~~ 
40CTOTW 30)\0STC~ C MOf~CTpan~ Kpet1TO nyTSM 30H8CSH~~ 4-p03P~J\HOfO K0)\0 B 
oer~crp "KoaiiD~u~eHr AeneH~~ 4acrdrw" (p~c.l). TaK~M o6po3oM, npM Heo6~ 
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P~c.3. PemMMW po6orw reHeporopa· "Craor-Cron": 
a) pem~M nocro~HHotl cep~~; 
6) pem~M "6erym~~ cron". 

XO)\~MOCT~ · ~3M8HH8TCH nep~O)\ KOn~6POB04HO~ 

cerK~, POBHbl~ K/F , rAe K - K03~~~u~eHT nepec~ero Aen~renH 4ocrorw, 
30AOBOeMwt1 a npe)lenox 1 ••• 16 c Mor~crpan~ Kpetlro, F- 4acroro s~ewHero 
Ksopueaoro ~n~ BHyrpeHHero ynposnHeMoro reHeparopa. 

"' . "F I " C BbiXOAO ~OpM~pOBOTen~ CH~MOSTCH onopHOH cep~~ K, KOTOPOH _np~ 
H806XO)\~MOCT~ ~CnOnb3Y8TCH )lnH KOHTponH onOpHO~ 40CTOTM BHSWH~M 40CTO
TOMSPOM (po3beM xst. "F IK"). 

P060TO C ynpoan~eMbiM no 40CTOT8 BHYTPSHH~M reHSPOTOPOM npe)lH03H0-
48HO )lnH npoaepK~ nOB8)\8H~~ XOPOKTSPMCT~K npeo6p030BOH~~ BPSM~-U~IPOBMX 

npeo6p030BOTenet1 BHYTP~ OCHOBHOt1 T04HOt1 KOn~6pOB04HOt1 CSTK~, onpe)len~e

MOt1 BHSWH~M KBOPUSBbiM reHepOTOPOM. C 3TOLl USnbm 40CTOTO BHYTPSHHero re
Heporopo ~3M8H~8TC~ CO CTOPOHbl MOfMCTpon~ Kpe~TO (CM. perMCTp-"40CTOTO 
BHYTPSHHero reHeparopa") B Jl~On030He OT r M )\0 F M/2' r )\8 F M- MOKCM
MOnbHOH 4acrora BHewHero KBapueaoro reHeparopa. 

QyHKU~OHMPOBOH~e reHepOTOpO.B pemMMOX nOCTOHHHOt1 CSPMM M "6erymMn 
CTOn" o6ecn84MB08TCH CnSAY~ll\MM B30MMO)\SncTBM8M .YHKU~OHOnbHbiX y3nOB ycT
pO~CTBO (pMc.l). 
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~Mnynbc "nycK" B3BOAHT nocneAoBorenbHO rpHrrep "CepH~", onpeAen~~

mH~ HHTepBOn BMp060TKH HCnUTOTB;bHO~ cepHH, H T~H~rep "CTOpT-CTon", poe~ 
npe~en~~-H~ HMninbCU onopHO~ cepHH B KOHOnU "CTOPJ" H "Cr6b". 

C qenbffi ycrpOHBHH~ "P830HUX" HMnynbCOB "CTOPT" HCnOnb3YBTC~ Tpex
cryneH40TO~ cxeMo CHHXPOHI130UHH; nocrpoeHHO~ HO D -TpHrrepox r11no 
KI500TMI31 no OHO~OrHH CO CXBM~MH, OOHCOHHUMH B jg,l4/. nepsue ABO KOC

"f" KOAO CXBMU CHHXPOHH30QHH TOKTHPY~TC~ CBPHB~ , nocneAHH~ - HMnynbCOMH 
onopHO~ cepHH "F /K". 

nocne CHHXPOHH30QHH nepeAHero ~~OHTo po3pewo~mero HHT~psono c HM
nynbCOMH CBPHH " ( /K" B KOHan "CropT" nponyCKOeTC~ 111,;nynbC onopHot1 ce
pHH, nocne npoxolKABHH~ Koroporo nepe6pdcusoerc~ rp11rrep "Cropr-Cron", 
po3pemo~ npoxoii!ABHHe HMnynhCOB cepHH "F /K" B KOHan "Cron". 

8 CHny. HABHTH4HOCTH KdHonoB "C~opr" H "Cton" TeMneporyp~ut1 APBtl~ 
nepHOAO KOnH6pOB04HOt1 CBTKH CBBABH K HymiJ, H T04HOCTb KOnH6pOBKH onpe
ABn~eTC~ nHUib CT06HnbHOCTb~ o6p03QOBOro fBHBPOTOpO. 

KonH4BCTBO HMnynbCOB "Cron" nOAC4HTUBOBTC~ C4BT4HKOM HMnynbCOB B 
CBPHH, po60TO~mHM HO BU4HTOHHB C npeABOPHTBnbHOtl YCTOHOBKOt1 no CHfHOny 
"nycK". 4Hcno HMnynbCOB "Cron" B HCnUTOTenbHOt1 CepHH 30AOBTCfl C MOrHCT
ponH Kpet1TO (CM. perHCTP "PelKHM po60TU") B AHOn030He 1 ••• 15. nPH. AOCTH
lKBHHH 30AOHHOfO KOnH48CTBO HMnynbCOB "Cron" c6pOCUBOeTC~ TPHfrep "CepH~" 

H CXBMO CHHXPOHH30QH~, 4TO 30nppmoeT npOXOlKABHHB HMnynbCOB HO BUXOA 6no
KO. 

Po6ory ycrpot1crso s pelKHMe ·"6erym11t1 cron" o6ecne4HBOeT cqsMecrHo~ 

po6oro C4eT4HKO HMnynbcos s cep1111 11 C4BT4HKO cep11t1, suXOAHUe ieKymHe 
KOAU KOTOpUX CPOBHHBO~TC~ HO CXBMB 11 HCKniD4HTBftbHOe Mn~". npH POBBHCTBe 
3THX KOAOB, 4TO ortpeAen~eT MOMBHT i'-ro HMnynbCO "CTon" B i- t1 nO.C48TY 
CBPHH, P03PBUIOBTC~ npOXOlKABHHB HO Bhl~OA 6nOKO COOTBBTCTBymm~ro HMnyftbCO 
"Cron" •. 

Ho pHc.4o npeAcrosneHo ¢YHKQ110HOnbHOH cxeMo !iHyrpeHHero ynposn~eMo
ro.reHeporopa penoKcoqHOHHoro THno,· noirpo~HHciro no ABYXKOHOnbHOt1 cxeMe 
HO OCHOBe aneMeHTOB.THnO K500nn2I6. Ho PHC.46 noK030HU COOTBBT~TBY~mHe. 
an~pu Honp~meHHt1. Ho BXOAe 4 aneMeHTO B I.2, po6orommero B K04ecrse KOM
noporopo, 30 c4eT HeclwMerpHI1 ABnHren~ R 2'-R3 OopMI1pymrc~ sep'xHH~ Unr 
11 H~lKHH~ ~no noporH ero cpo6arusoHHfl. naponnenbHD sKn~4eHHut1· aneMeHr 
DI.I ocymecrsn~er 6ucrpym pa3P~AKY KDHAeHcaro~o C (Oa3o T2). ~3MeH~HHeM 
TaKa 30P~AKH I, noAa~me~oc~ 4epe3 nosrop11renb roKa Vti c repMo~oMneHcH
posa~HMM onopHuM HanpHlKBHHeM'-Uon• sopbH~yer~H AnHTenbHO~Tb TI 30P~AKI1 
KOHAeHcaropa 11, coorsercrseHHO, 4ac:roro F reHepaQ11H. ~3MeH~eMa~ cocros
MIIDI:lOH II roKo 30PHAK11 30Aaerc~ 4epe3 pe3HCTOP R I UHOPo,-nHo.norosuM 
npeo6p030BOTeneM THnO K572nAI, BXOAHOt1 I0-p03P~AHU~ KOA KOTOPOro 30AOBT
CH C Mor~~TPOnH KpeH~d. 
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PHc.4. a) $yHKQHOHOnbHOH cxeMo BHyrpeHHero 
ynpasnHeMoro reHeporopo. 8/A -
UH~pa-oHonorosMt1 npeo6pa3osorenh 
K572nAI, V TI - KT3I5, ]) I .
K500nn2I6. 

6) 3nmpu HOnp~lKBHH~. 

5· 

nHHet1HOCTb perynHpO
B04HOt1 XOPOKTBPHCTH.KH· reHe
POTOPO B AHOn030HB 40CTOT 
(50 ••• 100) Mrq· COCTOBn~eT 
,!.IO%. 

MOKCHMOnbHO~ ~OCTOTO 

reHepOQH~ Oni1COHHOt1 CXBMU 
AO~r11roer !30 Mru. 

np116op sunonHeH HO MHK
pocxeMox cep11t1 KI500, K500, 
KI55. 

npeACTOBneHHOB ycrpot1-
CTBO, COBMBCTHO C KBOPUBBUM 
reHepordpoM KB3II JI2/ 11 
reHeporopoM HMnynbcos, cny-
40t1~o .pocnpeAeneHHMX so spe
MBHH KA316 /I 3/, o6pa3yeT 
BAHHUtl ~yHKUHOHOnbHO 30KOH-
48HHUt1 K6MnneKT AnH TeCTHPO
BOHHH H KOnH6pOBKH ycrpot1CTB 
Aft~ BPBMBHHUX H3Mepe~~t1 
{pt1c.5). 

np1160p nOK030n HOABlK
HY~ po60TY npH HOCTpot1Ke 11 
KOnH6po~Ke BPBMH-UHOpoBUX 
npeo6po3oso1enet1 HO po6o4HX 
MBCTOX P03p060T4~KO~ aneK
TPO~HOt1 onnoporypu. 
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P~c.5. Ko~~~~ypaq~R AnR. recr~poaaH~R ~ Kan~dpoaK~ apeMR-q~~po
aoro np~odpa3oaarenR. BUn - apeMR-Q~~poao~ npeodpa3oaarenb. 

TexH~4ecK~e xapaKrep~cT~K~ 

I. YpOBH~ BXOAHMX ~ BMXOAHWX C~fHOnoa: 

HO MHOfOKOHTOKTHOM P03beMe: 
Ha P03beMax T~na MK-50: 

2. Kon~4eCTBO BWXOAOB: 
c~rHana "Crapr": 
c~rHanoa "Cron": 
cep~~ "F/K" 

3. M~H~ManbHOR An~renbHDCTb c~rHana 
"nycK": 

4. 4n~TenbHOCTb BWXOAHMX C~fHOnOB "CTOPT" 
~ "Cron": 

5. MOKC~MOnbHOe KOn~4eCTBO ~MnynbCOB B 
cep~~ "Cron": 

6. MOKC~MOnbHOR 40CTOTO BHeWHero reHepa
Topa F M: 

7. Hecrad~nbHOCTb 40CTOTM BHyrpeHHero 
reHeparopa a ~Hrepaane 
OT +I0°C A0-+60°C: 

TeMneparyp 

8. Hecra~~nbHOCTb 4acroru BHyrpeHHero 
reHeparopa np~ ~3MeHeH~~ HanpRmeH~R 

n~TOH~R HO .:!:,5%: 
9. 4"ana3oH ~3MeHeH~R 4acroru BHYTP~HHero 

..JfeHeparopa: 
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3CR 
NIM 

4 
4 
I 

5 HC 

5 HC 

15 

roo Mrq 

He donee 3xro-4 I/ 0c 

He donee lxl0-4 

(50 ••• 100) Mfq 

10. KouaHAW KAMAK: 
NA(O)f(I7)5I 

N A(I),F(I7) 51 

N A(2) F(I7) S I 

N A(O)F(21<)S2 
(\/A(O)F(26)52 
(Z+C)$2 

II. nl-lraHl-le: 

12. illHPMHO 6noHa: 

30HeCeH~e B dnoK 5-p03PRAHOfO 
!{Qi\0 ynpoaneHMR. TPOKTOU 30i\010!11efO 
reHeparopa: WI ••• W 4 - Koa~~~- . 
Q~1eHT AeneH~R· 40CTOTW K; W 5=1 -
BKnJ04eH!1e BHyrpeHHero reHeparopa; 
W5=0 - KOMMYTOl.l~R BHe~:~Hero reHe..: 
oaropa; X=I, Q =I. 
30HeCeH!1e B dnOK KOAO PBMMMO 00-
60Tbl: WI. .. W4 - KOni148CTBO l-IM
nynbCOB "Cron" a cepn~-1; W 5=1 -
pemHM nocroRHHO!l cep111-1; W5=0 -
pern1t.1 "derymero crona"; X=I, 0=1. 
30HeceHHe a 6noK IO-pa3PRAHoro 
HOAO ynpqaneHHR ~OCTOTO!l BHyTpciH
Hero re~eparopa; X=L, Q =I. 
3anper padorw; X=l~ Q =0. 
pa3peweHHe pador~;·X=I, Q =0. 
H040nbHOR YCTOHOBKO 6nOKO. 
-24 B: 0,02 A; +24 B: 0,01 A; 
-6 B: 1,6 A; +6 B: 0,3 A 
I ~.1 • 
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3nHoB B.r., CenuKoB A.B. 
MHorbHMnYJihCHbJH "reuepaTop ~JIH Kann6poBKH 
BpeMH-QH~poBwx npeo5pa3oBaTeneti 

Pl3-90-215 

OnncbmaeTCH MHorocT·o~oB!>IH reuepaTop "CTapT-CTon", 
npeAHa3Hat.ICHHbJH AJIH Kann5poBKH npeo6pa3oBaTeneii BPeMH-. . . ) 

KOA. Pe)I(Hl\1bl pa60Tbl reHepaTopa: IIOCTO.HHHa.H CCPHH H 116ery-
rr . . 

~Hll CTOII • flpH50p pa6oTaeT COBl\1eCTHO C 06p<l3QOBbll'l KBap-
QeBbiM reHepaTOpOM H reHepaTOPOM HMIIYJihCOB, CJIYt.IaiiHO pac
npeAeJieHHbJX Bo BPeMeHH .' MaKCHMaJihHoe q.ncno HMnYJihCOB B 
cepHH "CTon" - 15. MaKCHMaJihHaH TaKToBaH qacToTa -
100 MrQ. 

Pa6oTa BbmonHena B Jla6opaTopi-m HAepHbJX rrpo6neN OIUIH. 

flpenpHHT 06'bemmeaaoro HHcnnyra .fiAepHhiX HCCJieAOBaHHH. ny6Ha 1990 

.nepeBOA UBTOppB 

Zinov V.G., Selikov A.V. 
Multipulsed Generator for Calibration 
of Time-to-Digital Converters. 

PlJ-90-215 

A multistep "Start-Stop" generator is described. It 
is designed for calibration of time~to-code converters. 
The generator operation modes are the constant series 
and the "running stop"·. The device operates together 
with· a reference quar'tz generator and a generator of 
pulses randomly distributed in time.·The maximum number 
of pulses.in the "Stop" series is. 15. The maximum clock 
frequency is 100 MHz. . I 

The investigation has been performed at the Laborator)! 
of Nuclear Pr.oblems, JINR. . I 

/Pre print of the Joint Institute for Nuclear Research. Dubna 1990 
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