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AMrrnHT Y!lHhre ancKpHMHHBTOpbt smnsnoT CSI B8lKHblMH y3naMH aneKTPOflHOi!! arrrrapa 

Typbt B crreKTpoMeT p H H gaepHbiX H 3ny <reHHli. E o n hmoe pacnpoc T paHeHHe nony<rHnH 

CXeMbl H8 OCHOBe T yHHenhHb!X J:IHOJ:IOB, o 6na):{810liiHX Xopomeli TeMn epaT ypHOH C T 8 -

6>WbHOCTbiO, K aK rrpaBHno, HCIIOnb3YJOTCSI aBa T YHHenbHhiX J:IHOJ:Ia . O aHH cnylKHT 

!lHCKpHMHH8TOpOM TOK8 0 ):{pyroli !jlopMHpyeT Bb!XOJ:IHOit CHrHan ITO 8MIInHTy):{e H !(nH-

TenhHOC TH. Ecnu He y<rHTbiB8Tb pa3f!HUbl B HcnonaeHHH TOK038!l8JOliiHX uerrei!! aacKpH

MHHHpyroruero !lHO!l8, T O !lHCKpHMHfl8TOpbl OTnH'I810TCSI TOnbKO CIIOC068MH B03Bp8T8 

TYHHenbHhiX aHoaoB B Hcxoaaoe cocT OSIHHe rrocne cpa6aT hiBBHHSI. B rrpoc T elimeM 

111 
c ny<rae aenaeTCSI oaHOBH6paTop aa TYHHenbHOM aHoae c HH!lYKTHBHOCThiO • B 6o-

nee CnOlKHblX CXeMaX - O!lflOBH6paTOpbl H8 TyHHenbHblX !lHOJ:18X H T p8H3HCTOpax, 8 . 

unHTenbHOCTb HMIIynbC8 38U8eTCSI peaKTHBHb!MH aneMeHT8MH B UeiiSIX o6p8THOH CBSI-

3 H/2•31 . 3aeCb cnOJKHOCTb OKyrraeTCSI M8nb!M MepTBblM BpeMeHeM , KOTOpOe p8BHO 

rrpaKTH<reCKH anaTenhHOCTH Bbtxoaaoro HMrrynhca. B O!lHOBH6paTope c HHAYKT HBHO-

CTblO OHO p8BHO yTpOeHHOit AnHTenbHOCTH BblXO!lHOrO HMIIynbC8 , 

B peanbHbiX ycnoBHHX aKcrrepHMeHTa anaTenbHOCTb !jlpoaTa HMrrynhCOB OT pa3-

nH<rHbiX aaT'IHKOB Kone6neTCH oT HeCKOnbKHX aceK ao aecKonbKH X MRKpoceKyaa. B 

3THX ycnOBHSIX !lHCKpHMHH8TOpbl H8 O!lflOBH6p8T Op8X C R f!AyKTHBHOCT b!O Heyao6Hbl 0 

T8K K8K nopor HX Cp868Tb!B8HHSI 38BHCHT He T OnbKO OT 8MIInHTy!lbl BXO!lHOrO CHrHa

na , HO H o T cKopocTH HapacTaHHH ero rrepeaHero !jlpoHT a . Eonhmyro HH!lYKT HBHOCTb 

CT8BHTb Henh3SI
0 

T 8K K8K B03p8CT8eT MepT BOe BpeMH !lHCKpHMH H8T Op8 , 

Mbl OC T 8 HOBHnHC b H8 CXeMe , B KOTOpoli BpeMH B03Bp8T 8 T YHH e nbHb!X ' A H O!lOB 

B HCXOUHOe COCTO SIHHe rrocne Cpa68T b ! B8HHH 38A8eT CSI nHHHeli 3aaeplKKH, C T OSI!Ueli 

B UeiiH o6p8TH OH C BSI3 H, 

nonHBSI IIpHHUHIIH8nbH8 SI CXe M B H 3 rOTOBneHHOrO H HT erpanbHOr O !lH C KpHMRH8 TOp 8 

rr p HBeue a a aa pHc, 1. Pa6oT aeT o a a c n eayromH M o 6 p a30M. 

B x oaHoli c araan q e p e3 TpaH3H CTOp bt T 
1 

H T 
2 

B B Rae H M rry nbca TOKa rrocTyrra e T 

a a TyaaenhHbr li aHoa T.U
1

• E;o pa6o<raH TO<rKa a axoaHTCH a a T y a aenbHOM y q acT Ke 
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X8p8K T epHCT HKH H CMemaeTCSI TOKOM Tp8 H3 1!CTOp8 T 6 B 38BHCHMOCTH OT ypOBHH 

A HC KpHMHHBUH H. D p11 rrpeahrmenBI! BXOAHbiM Cl!rna noM rrop o ra cpa6aTbiB8HH H T y nnenb

H bi e A HOAhl TD.1 I! TD.:.! rrepe X OA HT B n p yro e YCTOil'!HBOe COCTOIIHBe. T y nHe Jib Hbiil A HOA 

T n 2 cny:>KH T AJlH <jlo pMH pOB8HHII BhlXOAHOf'O CHf' H8118 no 8MIIJ1HTy n e H AJJHTe JJbH OCTH. 

Yl M rry nbc c ne r o ycHnHaaeTCH TpanaB CTOpAMI! T 
3 

H T 
4

, a anepli<HaaeT CH JJHHH e li aa

n epli<KB Jl3 H 'Iep e3 Tp81I3HCTOp T 
5 

B03BpamaeT o6a T yHHeJJbHhi X AH OA8 B HC XOAHOe 

C OCT OIIHBe . Meli<Ay TYHHellbHhiMII AHOA 8MH BKJliO'!eH 06pameHHhi il UBOA H3 8 p Ce HHA8 

141 
J' 811JIHSI UJJSI H CKJJIO'l9HI!SI o 6paTHOrO BJJHSIHI!SI TyHH9Jlb HbiX UI!OAOB Apy r H8 upyra , 

D.n11 B blp8BHH B8HH SI TOK OB 'Iepe3 T yHH eJibHbi e UH OUhl IIpH B03BpameHI!H HX B HCXOAHOe 

C OCTOHHHe IIOCJJeAOB8Te i1bHO C o6pameHHhlM A I!OAOM IIOCT8BJ19H pe3HCT Op C OnpOTHBne-

HH9 M 1 00 OM, C T p8H3HCTOpa T 
7 

C HHM89T CSI OTpH U 8 T 9JlbHblil CHrHan aMnJJHTYAOil 

2,5 - 3 BOJlbT 8 HB HarpyaKe 150 OM , Dopor U I!CKpHMHH8UI!H yCT8 H8BJIHB89TC SI O'I' 0, 1 5 

n o 6 a . K p!!BBH nHnei!noc T H HHTerpaJJbnoro AI!CKp!!MI!HaTopa unSI paaH&rx T e M n epa 

Typ npaa enena na p ac. 2, Yl n T erp anhaasr aenanel!:HocTb ae n p eBbim ae-r 1 ,5%. 

ViHTe rp8JlbH bl ll T eMrre paTypHblll CJ:lBHf' ypOB HII IIOp ora £lHC KpHMHH 8UHH IIpH T e M rre pa T y p e 

5 2 °C ITO cpasH e HHIO C 27°C He rrpe B bl lll 8 e T 3% . 

Bpe M H neqyBCT B HTenbHOC TH U H C Kp HMI!HaTopa p aano u naT e nbH OCTH Bhrxo.nnoro 

HMnynhca K o T opag aa.na e TC SI nH HHeil aanepli<KH /13. Jlani!H aan e pli<KI! I!Me·eT OT B OAhi , 

C IT OM Om b iO rr e p e KJJIO'l8T 9 JlH D IIO,llKJJIO'l810TCSI p a 3JlH'IHhi9 C9KUHH JlHHI!I! B U 9 I1b 0 6 -

paTHOll CBSI3H, '19 M M9HSI9 TCSI A JII!Te JJbHOCTb B hiXO.llHOf'O I!MnyJJbC8 I! M e pTBOe B p e MH 

AHC K pH M HHaTopa. MHHI!ManbHB H .llJII!Te nbHOCTb a &rxo.n n oro CHrHana n p H yKaaaan&rx a 

cxeMe H OMHHanax .lleTanell H OT'C YTCTBHH JlHHHH 38.ll9pli<KH B nenl! o6p8 THOll CBSI3 H 

6 biJJa n ony 'le Ha a 7 nce K ( M e pTaoe apeMH 14 nceK ). 0Ha onpe.nenHe T cH 6&r c Tpone il-

CT B H 9M Tp8 H3 HC TOpOB. 

B c x e M e I!CnoJJbaoaaiTHCh cne nyrom11e TpaH3 1!CTOphl 11 TyaHe JlbH&re .llHOA&r: T 
1 

11 

T
6 

T H rra 1T308B; T
3 

a T
5 

TRna n418; T
2

, T
4 

H T
7 

npn ananor n418; TpaaaR

c T op T 8 Tllll8 n 201 cny:>KHT .llJlll 38.ll8HI!SI +4 BOJlbT. TyaaenbHbie .lli!OAhl TD.1 

H TD.
2 

THIIB 3];1301 f. 

D.HcKpBMHHaTop MOlKHO BCIIOJJbaoaaTb ne TOJ1hKO no np!IMOMY Ha3Ha'leHRIO. Bo

rre pa &rx, B bi C OK8SI CT86HJlbHOCTb ,llJlHTe JJbHOCTH BbiXO,llHOro HMIIYJlbC8 II03 BOJ1SieT I1pH

M 9H SI Tb e ro a K a'le CTBe reaepaTopa HMnyJlbcoa aopo-r. Bo-aTop&rx, npH nona'le na 

BXOA AHCKpHMI!H8TOp8 HMnyJJbC8 no .llJlHT9JlbHOCTH 6onbme, 'I9M MepTBOe Bp9MSI 
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.QHCKpHMHHaTopa, OH npespamaeTCH B reaepaTOp na'!eK HMnynbCOB, 'ITO HCIIOnb30Ba-

nocb .nm1 nposepKa annapaTyphr. 

lln<\><\>epeHUHanbHbiil: .QHCKpHMHHaTOp H3l'OTOBnea Ha OCHOBe HHTerpanbHOrO. 0H 

COCTOHT 1!3 ABYX .QI!CKpHMHHHpyromax KaCKa.Q OB, BblXO.Qbl KOTOpbiX IIO.QaJOTCH Ha CXeMy 

aHTHCOBIIa.QeHHil:, OT6HPa!OlliYJO H3 BCeX IIOCTynaJOWHX CHl'HanOB lii!Wb Te, aMUlii!Ty.Qa 

KOTOpb!X neJKHT B rpaHI!UaX . OK.Ha. ll!a-aa KOHe'!HOl'O BpeMeHH aapacTaHHH HMIIYllbCOB 

OT .QeTeKTOpOB Cpa6aTb!BaHHe .QHCKpHMHHaTopa Bepxaero ypOBHH IIpOHCXO.QHT C aauaa

.Qb!BaHHeM OTHOCHTenbHO MOMeHTa cpa6aTbiBaHHH AHCKpHMKHaTopa HHJKHero ypOBHH. 

Tiocne cpa6aTbiBaHHH .QHCKpHMHHaTOpbi BOCCTaH8BJIHBa!OT CBOIO pa60TOCIIOC06HOCTb 

B paaaoe BpeMH aa C'!eT pa3HOl'O MepTBOl'O BpeMelil'l. 3TO IIpHBO.QHT K TOMy, 'ITO 

rrpa 6onbwax aarpyaKax cxeMa aaTHCOBna.neHHil: aa'IHHaeT .nasaTh lll!liiHRe RMnynhCbi 

Ha Bb!XO.Qe. 

0co6eHHOCTb!O OIIHCbiBaeMOl'O AH<\><\>epeHuHanbHOl'O AHCKpHMHHaTopa HBJIHeTCSI 

TO, 'ITO TyHHenbHble .QHO.Qbl K8HanOB HRJKHero H Bepxaero ypOBHell B03BpalllaJOTCSI B 

HCXO.QHOe COCTOHHI!e OAHOBpeMeHHO aaAeplKaHHbiM B uenH o6paTHOH CBH3H HMIIynb

/5/ 
COM HHlKHero KaHana • 3a, C'!eT 9TOl'O He3aBHCHMO OT MOMeHTa cpa6aThiBaHR5l 

sepxaero KaHana o6ecue'!HsaeTcH OAHOBpeMeaaoe aaqano BOCCTaHOBneHHH a o.naaa-

KOBOe BpeMH BOCCTaHOBneHRH HHlKHero R BepXH9l'O KaHanOB B HCXO.QHOe COCTOHHI!e. 

TaKHM o6paaoM acKnro'!a!OTCH rrpoc'leTbi cxeMbi aaTacosnaAeHHif npH 6onbWHX aarpya-

KaX 3a C'leT pa3Hb!X MepTBbiX speMeH AHCKpHMHHaTOpOB HRlKHero H Bepxaero ypoB

Hell H o6ecne'IHBaeTCH JKeCTKaH BpeMeHHag 1IpHBH3Ka 3aAHI!X <\>pOHTOB O.QHOB116paTOpOB 

llHJKHero H Bepxnero KaHanOB He3aBHCHMO OT speMeHH HapaCTaHHH HMIIYnbCOB OT Ae

TeKTOpOB. TipHHUHIIRanbH8H CXeMa .na<P¢epeauaanbHOl'O AHCKpRMHHaTopa IIpHBeAeRB 

aa pac. 3. llncKpHMHHHpyromae TyaaenbHble AHO.Qbl Tn
1 

H T~ HH>KRero a sepxaero 

/6/ . 
rroporos coe.naaeHhi rrocne.nosaTenbao • HaJKHHH nopor nncKpHMHrrauaa aaAaeTCH 

TOKOM TpaH3HCTOpa T 
15

, BepXHHH IIOpor .QHCKpHMHHaUHH 3aAaeTCH CyMMOlf TOKOB 

TpaH3HCTOPOB T15 H T16" 

TaKOe aa.naaae IIOpOl'OB AHCKpHMHHaUHH II03BOJIH9T HMeTb WHpRHy OKHa1 He 

3aBHCHWy!O OT HHlKHero ypOBHH .QHCKpHMHHaUHH, yMeHblllaeT paCXOA TOK8 Ha 3aAaHHe 

yposaelf nHcKpHMaaauaH . TyarrenbHbie AHO.Qbi Tn
3 

a Tn
4 

¢opMapyroT BbiXOAHbie HM

rrynhcbr HaJKrrero a sepxnero Kananos no .nnaTenbHOCTH 11 aMIIlii!TyJte. TipH cpa6aThi

saHHH AHCKpHMHHaTopa HHlKHero KaHana HMIIynbC C TyBHenbHOl'O .QHOA8 T n 3 yCKJIH

BaeTCH TpanaacTopaMa T 
3 

a T 4• B KonneKTope TpaaaHcTopa T 4 BKJIJO'!eaa JIHlil'lll 

5 



3anep)I{KH n31. 3anep:>KaHHblll B JlHHHR RMHYllhC 'Iepes TJ)aH3RCTOpbl T 5 H T 6 B03Bpa

IUaeT TYHHeJlh.Rbie lli!Oilbi B RCXOilHOe COCTOSIJme. B KOJlll9KTope TpaH3RCTOpa T 
3 

I!M

IIYllbC Hl!)l{flerO KaHana <!JopMKpyeTCn flO BpeMeHI! KOpOTK03aMKflYTbl M 0Tpe3KOM KafieJIS! 

(t • = 10 nceK). C<!JopMHposaHHhili KMrryllhc oTpnuaTe/Ib.IIoli nonSipHOCTH ycnnnBBeT-
I!Mrr 

CH nn<jJ<pepeHUHallhHbiMll ycnnnTeneM (T 
7 

n T 
8

) . B KonneKTOpe TpaH3HCTopa T R BKJIIO-

'!eH TynnenhHbill JlHOil T.U
5

, sa KOTopoM co6pasa cxeMa anTI!CoBrranesni! . Ha TynHellb

Hbil!: llHOil T,U
5 

IIOCTyllaiOT llBa HMllYllhCa: HMnYJlhC HH)I{HSI""'O KaHana OTpnuaTeJlhHOH 

IIOnHpHOCTH C KOJineKT Opa TpaH3HCTOpa T
8 

H HMllYllhC Bepxnero K8H8R8 C TyHHellh

HOI""'O llHOJla T.U4 ycHneHHbiJ.i TpaH311CTOpOM T 9 H saneplKaRHb!l!: JlliHHeli 3aneplKKII n32 

(t = 20 HCeK) IIOnOlKHTenbHOi! IIOnSipHOCTII. Tipn CpafiaTbiBBRIIH TOllhKO HHlK-
3a)leplKKII 

nero Kasana TYIIHenhHbifi JlHOil T,U
5 

rrepeKJIIO'IaeTC5! B Jlpyroe yCTOH'IIIBOe COCT05!HIIe, 

a Ra /.llltPtPepeHUIIaJlhHOM BblXOile Il05!Bll5!eTC5! Bb!XOJlHOH IIMITyllhC OTpauaTeJlhHOfi !IOngp

HOCTH AnHT9JlhHOCThiO 10 HCeK H aMIIniiTYAOl! 2,5-3 BOJlhTa. ECJIH CpafiaTbiBaiOT ofia 

KaHana, TO HMIIylihC BepXHel""'O KaHana IlOllOlKHTenbHOJ.i llOJIS!pf!OCTH 6nOKHpyeT TyHHeJlh

Hbifi naon T .n
5

, n aa na<P<!JepeunllalihHOM BhiXOAe cnrnan OTCyTcTayeT. BpeMeHHaR 

nnarpaMMa HpOXOlKA8 HH5! IIMrrylihCOB rrpll CpafiaThiBaHII.H HHlKf!81""'0 II BepXHero K8H8JlOB 

noKa3afla na p11c. 4. 

KpoMe lllltP!jlepennHalihnoro Bhixona npenyCMOTpeHhi ne3aBliiCHMhie nnTerp allhHhie 

Bb!XOAbl f!HlKHer o II Bepxnero K8H8JlOB, 

B cxeMe ncnollh30BaJII!Ch cnenyrom11e sneMeHTbi: T 
1

, 'r 
15 

11 T 
16 

Tnna 1 T308f; 

r3' T5' T6' T7' T8' T9' TlO 

ananor TI418; T
17 

Tnna TI201; 

a T
12 

TRTia TI418; T
2

, T
4

, T
11

, T
13

, T
14 

npn 

Tn
1

• T~, Tn
3 

n Tn
4 

Tana 3113otr; Tn
5 

Tllna 

3Vf301B. Benii'!IIHbi pe3HCTopos, noMe'IeHHbiX ssesno'l:Kol!, B se6olihiUIIX upenenax Mo-

r yT 6biTh 113MeneHhi B nponecce nananKH cxeMbi. 

XapaKTepBCTIIKII nncKpiiMBHaTopa CHHMannch c rroMOIUhiO sesr epcKoro r enepa

Topa TO'!f!Oll 8MlllliiTYilbi N Z- 250,o6ecne'!HBaiOIUero TO'IHOCTb BbiXOAHoll 8MUIIRTYAhi 

B 0,1 %. 

Ha pzc. 5 npnseneHhl KPIIBhi e nR<P<Pepeii!lllaJlhsol!: nnnei!f!OCTH. nna pasnoi! nmpa

Hbi oKna • .lln<P<!JepenullallhHaH nennneiiHOCTh n e rrpeBbiiUaeT ±_3%. B ne6ollhmnx npene

nax HennHefiHOCTh ARtP<!JepeHUIIanbHblX xapaKTepHCTHK MO)I{HO perynHpOBaTb p elKHMOM 

Tynnenbnoro nnona T .n
4 

nns pesncTopoM BKniO'!eHH OM nocnenoaaTe1lhi!O c: o6-

paiUeHH'SIM AHOAOM B B8 pXH8M KaHBne . 3aBHCHMOCTb 1lHHel!:E!OCTH llHtP<!JepeSUHal!hSblX 

xapaKTep!!CTHK OT sarrpH)I{eSHSI sa T .n
4 

rrpencTasnena na pnc. 6 , a OT conpOTnsne HH n. 
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pe311CTopa 

H8 piiC. 8, 

H8 p iiC, 7 . 3aBIICIIMOCTb lllllpiiHbl OKH8 OT TeMnepaTypbl npHBe)leH8 

npH T eMnepaType 52°C lllHpHH8 OKH8 yBeHH"! HB8eT CSl npHMepHO H8 ]Q% HO Cp8B

HCIJHJO C TeMnepaTypoli B 2 7 °C , J1HTerp anbHb!e xapaKTepHCTH KH JlllcPcPepeHU118HbHOrO 

)lHCKp HMHH8TOpa HO)lOOHbl X8p8KT epiiCTHK8M IIHTe rpaHbHOrO )liiCKpiiMIIH8TOpa . 

B 38KHJO"!eHI!!e aBTOpbi Bbipa>KaroT 6naronapHOCTb !O.K. AKIIMOBY 11 11.4>. Kon

n8KOBY 38 o6cy>K)leHH51 II COBeTbl, !0 . 11 . l1nbll"!eBy II M.M. n e T pOBCKOMY 38 MOHT8>K . 

I. A. Adler, M. Pal mal and Perer-Mendez 100 -M~s Tunnel -Diorle Discriminator and Pulse -Shaper NIM 

13 N 2, 1961, p.197. 

2. R. Sugarman, W. A. Higinbotham and A. H. Yonda. 100 -Me. Counting System Nuclear Electronics ni p.3 

Belgrade 1961. 

3. F . Bartoccini et al . Tunnel Diode and Common -Base Transister Circuit in Fast Electronics and Fast 

Decade Transistor Scalers. .Comitato Na:rionale Energia Nuclear PT/EL (62) 18. Roma, decembre 1962. 

4. 11 .4> . KonnaKoB. i1HTerpa-1lbHbi·ll aMII'HHTy-.aJH>W, na:cKpHMHHaTop i!MnynbCOB Haaoce

Kyuaaoro Jlii8H830H8 H8 nonynpOBOAHRKOBbiX 3HeMeHT8X, nT3 )\~ 5 1966, CTp. 127. 

5. F.S.GouldingandR. A.McNau ght N!M 8 N 3, 1960, p. 282. 

6. E.H. KoHOHOB, A.C. CHnopoa, 8.4>. JleoaoB. AMnnHTyAHhie AIICKpliMi!HBTOpbl a a 

TYHHe1lbltbiX AIIOABX. flT3 NJ 5, ( 1963 ), CTp. 351. 

PyKoni!Cb nocTyiTHna B i!3AaTenbcKHii OTnen 

30 aes:a:6pg 1966 r . 
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PRe . 5. K p HBhJe llH¢ <jlepeHuHanbHOii nHHeiiHOCTII nn>J f'd3H o li lllBp HHbl OKHB. 
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