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fpe6eH~K B.M., 3HHOB B.r., HryeH Xwy CH 13 - 12884 

UH<!>POBOH H3MepHTe11b nopora cpa6aTb1BaHHR 
11orH4eCKHX 6110KOB 

0nHCblBaeTCR yCTPOHCTBO, n03B0IlRIOl!lee aBTOMaTH3HPOBaTb 
npo4ecc H3MepeHHR nopora cpa6aTb1BaHHR 11orH4eCKHX 6110K0B. 
npH6op COCTOHT H3 reHepaTopa cepHH HMny11bCOB IlHHeHHO Hapa
CTa~111ei:l aMnilHTYAbl, cxeMbl ynpas11eHHR H 4H¢posoro HHAHKaTopa 
nopora. 

Pa6oTa BblnOilHeHa B 11a6opaTOPHH RAePHblX npo611eM 011fH1. 

npenpHHT O61,eauneuuoro HHCTHTyTa 1111epu~1x accne110Bauun. Lly6ua 1979 

Grebenyuk V.M., Zinov V.G., Nguyen Hiu Si 13 - 12884 
Digital Meter of Logical Unit Threshold 

A device which allows one to automatize the process 
of measuring the threshold of logical units is described. 
It consists of a sweep pulse generator, a control circuit 
and of digital threshold indicator. 

The investigation has been performed at. the 
Laboratory of Nuclear Problems, JINR. 

Preprint of the Joint Institute for. Nuclear Research. Dubna 1979 
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113MepeHHe nopora cpa6aTb1BaHHR 11orH4eCKHX 6110KOB /116/ 
MO>KHO npoBOAHTb, HCnOilb3YR ceHepaTOPbl HMnym,coB T04HOH aM
nI1HTYAbl H HHAHKaTOPbl BblXOAHblX CHrHailOB 116, HanpHMep, OC4H11-
11orpa<1>, HHTeHCHMeTp. 0AHaKo nOAOfiHWH MeTOA BeCbMa TPYAOeMOK 
H HeYAOfieH npH MaccoBOH HaCTPOHKe 6110KOB. ropa3AO YA06Hee 
HCnOilb30BaTb 4H<!>POBble H3MepHTeI1H noporoB /U11n/' KOTOpble 
no3B0I1R~T aBTOMaTH3HPOBaTb npo4ecc H3MepeHHR H KOHTPOilR 
CXeMbl. Ha PHC. 1,3 noKa3aHa 6110K-C?(eMa nOAOfiHoro U11n H Bpe
MeHHble AHarpaMMbl CHrHa110B B KI1~4eBblX T04Kax, noRCHR~IJIHe 
npHH4Hn ero pafiOTbl. Ba>KHblM 3IleMeHT0M U11n RBilReTCR reHepaTop 
HMny11bcos IlHHei:iHo HapacTa~111ei:l aMn11HTYAbl /fl1HA/. B111 no
AOfiHblH. reHepaTop HsroT0B11eH Ha ocHose UAn. 

B AaHHOH pa6oTe rl1HA swno11HeH Ha ocHoBe reHepaTopa nH11w. 
no11HaR npHH4HnHaI1bHaR CXeMa U11n npHBOAHTCR Ha PHC. 2, a Bpe
MeHHble AH a rpaMMbl e ro pa60Tbl - Ha PH C. 3. 

feHepaTOp 4HJ(J"la H3MepeHHR /f1 / CAeI1aH Ha HHTerpaI1bHOH 
cxeMe 3/4 M1 H no11eBOM TpaH3HCTope Tl /pHC. 2/. 113MepeHHe 
nopora npoBOAHTCR nepHOAH4eCKH c nepHOAOM /1-;- 2 ,5/ c, pery-
11HpyeMbIM nepeMeHHWM pe3HCTOPOM R l ; BblBeAeHHblM Ha nepeAH~~ 
naHeilb. A-TpHrrep TP1 /1/2 M2 / ycTaHaBilHBaeTCR B cocToRHHe 

11 111 /6 Ha pHc.3/<!>POHTOM HapacTaHHR HMnyilbCa Ha BblXOAe r1· 
/A Ha PHc. 3/ .npH 3TOM AHOA A 1 oTKpbIsaeTcR H sapRAHblH TOK noA

KI1~4aeTCJll<HHTerpHpy~111eMy KOHAeHCaTopy ·Cw. feHepaTOP 
nH11006pa3HOro HMnyilbCa f2 /fnl1/ BblnOilHeH Ha M 3 , T 2 , T3 , 

HEP. l.111KnA vnPABnEHl1E 
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PHc. 1. 6noK-cxeMa 4H¢posoro H3MepHTenR nopora /U11n/. 
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1/2 M4. 3Ta ~HCTeMa HMeeT 60JlbWOH K03cJ)()ll14HeHT J:;CHileHHR 
/ ~ 10 2 A6/ H ManeHbKHH BXOAHOH TOK /~ 0 ,2 HA/ 3~ no3TOMY 
OHa o6ecne4HBaeT BblCOKylO JlHHeHHOCTb HapacTaHHR aMnJIHTYAbl 
BblXOAHoro HMnynbca rm-1 a pa6o4eM 4HKJ1e H coxpaHeHHe Hyne
aoro YPOBHR Me}KAY 4HKilaMH. no AOCTJ,1}KeHHH HanpR}KeHHeM Ha Bbl
XOAe rnH 3Ha4eHHR UKa~tt6 /B Ha pHC. 3/ AHCKPHMHHaTOP aepx-
Hero ypoaHR - ABY /111HTerpanbHaR cxeMa M5 / cpa6aTb1aaeT 
H Ha ero B~XOAe noRBJIReTCR c111rHaJ1 /r 1-ia p111c. 3/, KOTOpblH 
1..1epea TPaH3HCTOPHblH yc111n111TeJ1b T4 aoaapall\aeT A-Tp111rrep 
TP1 a cocTORH111e 11011

, AHOA A 1 aaKpb1aaeTCR H aapRAHblH TOK 11 
BblKJ1I04aeTCR. 8 3TOT MOMeHT apeMeHH cJ)pOHTOM HapacTaHHR HM-
nynbca Ha BblXOAe Q Tp111rrepa TP1 ycTaHaan111aaeTCR B COCTOR- · 

HIiie 11 111 A-Tp111rrep TP2 / 1 /2 M2/, AHOA A 2 OTKpb1aaeTCR 111 BKn10-
4aeTCR paapRAHblH TOK I 2 KOHAeHcaTopa Cu . no AOCTH}KeHl/1111 
HanpR}KeH111eM Ha BblXOAe rnH Hyneaoro 3HatfeHHR AHCKPHMHHaTOP 
Hy11eaoro ypoBHR /AHY /, BblnOJ1HeHHb11:i Ha M6 , cpa6aTb1BaeT 111 Ha 
ero BblXOAe noRBJlReTCR c111rHari /E, p111c. 3/, KOTOpblH aoaapa-
11\aeT A-Tp111 rrep TP2 a cocToRH111e 11 0 11

• 0TMeT111M, 4To aapRAHb1i1 
TOK I 1 3aAaeT CKOpOCTb HapaCTaHHR BblXOAHOro n11111006paaHoro 
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HMnynbca, a OH caM onpeAenReTCR naAeHHeM HanpRmeHHR Ha 
cTa6H11_H_TpoHe KC 133A H Ha peaHcTopax R 2 , R 4 • no:HOMY HymHo 
TaK Bb16paT b TOK 4epe3 'CTa6HJ1HTPOH' 4T06bl TKH 6brn MHHHManeH. 
nepeMeHHblH pe3HCTOP R 2, BblBeAeHHblH Ha nepeAHIOIO naHeJlb, 
n03B0J1ReT AOnOJ1HHTeJ1bHO perynHposaTb TOK l1, a CJ1eAOBaTeJ1b-
HO, H HaKnOH nH11006pa3HOro HMnynbca. KaK noKa3aHo Ha PHC. 2, 

• H3MeHeHHe HanpRmeHHR HCT04HHKa nHTaHHR H TeMnepaTypHoe Ha
MeHeHHe naAeHHR HanpRmeHHR Ha AHOAe A1 c11a60 BilHRIOT Ha 3Ha-
4eHHe TO Ka J::1. ToK l2 Bbl6HpaeTCR 3Ha4HTeI1bHO 60J1bWe I 1 , 
4T06bl yMeHbWi:,Tb BpeMR paapRA? KOHAeHCaTopa Cu • 

YCTPOHCTBO Cl>OPMHPOBaHHR cepHH HaHOCeKyHAHblX HMnynbCOB 
pa6oTaeT CileAYIOIJ\HM o6paaoM. TaKTOBblH reHepaTOP r 3 /1/2 M 7 -

1116553 H KBap4eBbiH KPHCTa1111/ Bblpa6aTblBaeT cepHIO HMnyJlbCOB 
co cTa6HJ1bHOH 4aCTOTOH 1 Mf4. 11MnyJ1bCbl :noro reHepaTopa 
noAalOTCR Ha C:4eT.41;1K-Ae.rii1TeJ1b, BblnOJlHeHHblH Ha Ms• 

Ha BblXOAe C4eT4HKa-AeJ1HTMR nepHOA CJleAOBaHHR HMnyJlbCOB 
paseH 16 MKc. c·xeMa cJ)aaHposKH /1/2 M7 H 1/4 M1 / noaso11ReT 
nponycKaTb HMnyJlbCbl C reHepaTopa r3 4epe3 C4eT4HK-AeI1HTeI1b 
H OAHOBpeMeHHO YCTpaHR-eT BJlHRHHe cxeMbl C4eT4HKa Ha APYrHe 
Y3Ilbl npH6opa. cJ>opMHPOSaTeJlb HMny11bCOB no AnHTeJlbHOCTH /M9 ' 
M 10 , _T 5 / Bblpa6aTb1_saeT Ha BblXOAe napacJ)a3Hble HaHoceKYHAHble 
HMny11bcb1. AnHTenbHOCTb HMnynbcos perynHpyeTCR OT 10 AO 
150 HC 'nepeMeHHblM pe3HCTOPOM R3 • BblBeAeHHblM Ha nepeAHIOIO 
naHeJlb. 3Ta CE:PHR HaHOCeKYHAHblX HMnymiCOB noAaeTCR Ha JlH
HeHHble BOPOTa, BblnOJlHeHHble Ha TpaH3HCTopax T 3 , M 4 , T6 , 
T1 , Ts , T 9 , Tio , T 11 • B OTI1H4He oT /1 ,2 ,4/ J1HHeHHb1e so
poTa /11B/ ynpaBJlRIOTCR HMnyJlbCaMH nepeMeHHOH aMnJlHTYAbl. npH 
yBeJ1H4eHHH KOJlJleKTOPHblX TOKOB T3 , T 6 , T 7 aMnJlHTYAbl _BblXOA-
Horo H COOTBeTCTBeHHO ynpaBJlRIOU\ero HMnyJlbCOB yBeJ1H4HBalOTCR. 
TaKoe peweHHe no3B0J1ReT yMeHbWHTb nbeAeCTaJl H YI1Y4WHTb cJ)op
MY BblXOAHOro HMny11bCa npH Mam,x TOKax. C APYrOH CTOPOHbl, 
11B c rn11 oxsal.feHbl 06111er:l o6paTHOH CBR3bl0 c BblXO,qa 11B 
Ha sxo,q rn11. TaKoe co4eTaHHe o6paayeT rl1HA, Bb1Aaro111HH c Bbr
coKoH JlHHeHHOCTblO aMMHTYJ:lbl HMnyJlbCOB /'If.. Ha PHC. 3/. 

B 4enoM yCTPOHCTBO pa6oTaeT CJleAYKlll\HM o6paaoM. 
B Ha4ane 4HKna H3MepeHHR TP1 YCTaHaBJlHBaeTCR B COCTORHHe 

11 111 cJ)pOHTOM HapacTaHHR HMnynbca Ha BblXO,qe r1. npH 3TOM cxeMa 
cJ)aaHpOBKH Bb1pa6aTb1BaeT Ha BblXOAe 8 M1 /pHC. 2/ CHrHan c6poca 
C4eTHblX CXeM /Mu , M12 , M13 / 4HcJ)posoro HHAHKaTopa U11n 
H nponycKaeT HMnyJlbCbl C f 3 4epe3 C4eT4HK-,qe11HTeJ1b, npHMep-
HO 4epe3 15 + 16 MKC nocne 3Toro cepHR J10rH4eCKHX HMny11bCOB 
noRBJlReTCR Ha BblXOAe 11-M8 C4eT4HKa-AeJ1HTeI1R /pHC, 2/. 3Ta 
cepHR HMnyJlbCOB OAHOBpeMeHHO noAaeTCR Ha C4eTHylO cxeMy H Ha 
cJ)opMHPOBaTeilb HMnynbCOB, 0Ha Bb1pa6aTblBaeT Ha BblXOAe 8-M4 
/pHc. 2/ r11HA cepHIO HMnynbCOB c JlHHeHHO HapacTaro111eH aMnnH-
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TYAOH. 3TH HMnyJlbCbl noAalOTCR Ha BXOA H3y4aeMoro 116. KorAa 
aMnnHTy,qa npeBbrwaeT nopor cpa6aTb1BaHHR, Ha ero BblXOAe no
RBilReTCR HMnynbc •. 3.TOT CHrHani /3 Ha PHC. ·3/ 4epe3 nepeXOA 
NIM -TT11 _nocTynaeT, Ha BXOA R TP 1. H soaspa111aeT A-TpHrrep 
TP1 B COCTORHHe !IQ 11

', npH 3TOM Ha BblXOAe (! · noRBJlReTCR CHr-
HaJl II 111

' H npH HaJ1H4HH 11 0 11 Ha BblXOAe K cpa6aTb(BaeT cxeMa 
¢a3HPOBKH M 1 H cepHR HMnyn bC~B Ha BblXO,qe M8 aaKaH4H saeTCR. 
CneAOBaTeJlbHO, 4HCJ10 HMnyilbCOB, nocTynHBWHX Ha C4eTHYIO cxe
My aa 3TO speMR, noKaabrsaeT. aHa4eHHe nopora Hccne,qyeMoro 116. 

11Mel011\HH_CR Ha BblXO,qe rnHA ,qeJlHTeJlb n03B0J1ReT H3M~HRTb . 
AHanaaoH H3MepReMoro nopora. 

6110K HMeeT cneAYIOU\He ocHoBHbre xapaKTePHCTH.i<H: 

feHepaTop cepHH HMnyJlbC:0B 2 JlHHe~HO HapaCT~l011\eH aMnilHTYAOH: 

4aCTOTa -·62,5 Kf4 
-,2 HC Cl>POHT BblXOAHOro HMnyJlbCa 

AI1HTeJ1bHOCTb HMnYJlbCa pery11HpyeTCR 
nnaBHO - /10·+ 150/ HC 
JlHHeHHOCTb HapacTaHHR' aMnJlHTYAbl "' 
BblXOAHOe conpoTHBJleHHe ' 
MaKCHMaJlbHaR aMnJlHTYAa BblXOAHOrO 
HMnynbca 

UHcJ>posoH H3MepHTenb nopora: 

nepHOJ:1 .H3MepeHHR pery11HpyeTCR 
nnaBHO 
AJ1HTeJ1bHOCTb BXOFHoro aanycKaro111ero 
HMnynbca · 

-,0,5% 
- 50 OM 

- 1 B 

- /1+2 ,5/ C 

- 7 HC . 
TeMnepaTypHaR HeCTa6HJ1bHOCTb 0, -1 .-,• 0, 21o rpa,q. 
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