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BBEAEHHE 

B AaHHO~ pa6oTe npeACTaeneH~ peaynbTaT~ HccneAOBaHH~ noeeAe
HH~ noneB~X TpaH3HCTOpOB npH HH3KHX TeMnepaTypax* C y4eTOM 
HX nocneAY~~ero npHMeHeHH~ B CXeMaX 6~CTPOAe~CTBY~~HX ycHnHTe
ne~, pa6oTocnoco6H~x npH TeMnepaType mHAKOro renH~. Heo6xOAHMOCTb 
paapa60TKH TaKHX YCHnHTene~ B03HHKna B CB~3H C Tpe6oBaHHeM 
C03AaHH~ CHCTeM~ CbeMa HH$OpMa~HH C nHKan-3neKTPOAOB yCKOpHTe-
n~ Ha ceepxnpoeoA~~Hx MarHHTax. CHrHan~ c nHKan-3neKTPOAOB Heo6-
XOAHMO nepec~naTb no nHHH~M CB~3H K 3neKTpOHHO~ perHCTPHPY~~e~ 
annapaType, pacnonomeHHO~ BHe KaMep~ ycKOPHTen~, TO ecTb Ha 
paCCTO~HHe He MeHee 10 MeTpOB. TaK KaK eMKOCTb nHHHH CB~3H Ha
MHOrO 60nbwe eMKOCTH nHKan-3neKTPOAOB, MemAY HHMH He06XOAHMO 
nOCTaBHTb 6y$epH~~ KaCKaA, o6ecne4HBa~~H~ paaB~3KY H, KpOMe 
Taro, ycHneHHe cHrHana no M~HOCTH. B ce~aH c 3THM B03HHKna 
noTpe6HOCTb e paapa6oTKe ycHnHTen~, npeAHa3Ha4eHHoro An~ pa6oT~ 
B HenocpeACTBeHHO~ 6nH30CTH OT nHKan-3neKTPOAOB. nHKan-3neKTPOA~ 

~en~~Tc~ eMKOCTH~MH I- 10 n$/ AaT4HKaMH, Ha KOTop~x s npo~ecce 
YCKOpeHH~ 4aCTH~ HHAY~Hpy~TCR HMnynbCbl HanpRmeHHR, MeHR~~HeCR 

t:S WVIIJUI\VIJ\ IIIJC.U.CJidJ\. 1\.d!'\ IIU ~CJIVI'"'IVIMt::, ldt\ VI IIU .4JIVIICJIDMU\...It1. VI 

AeCRTKOB MHnnHBOnbT AO eAHHH~ BOnbT H OT HeCKOnbKHX MHKpoceKYHA 
AO HeCKOnbKHX AeCRTKOB HaHOCeKYHA COOTBeTCTBeHHO. CneAOBaTenbHO, 
ycHnHTenb AnR nHKan-3neKTPOAOB AOnmeH YAOBneTeopRTb PRAY oco6~x 
Tpe6oBaHH~, BamHe~WHMH H3 KOTOp~X RBnR~TCR: 6onbWOe BXOAHOe co
npOTMBneHHe /He MeHee 4 MOM/, Manoe B~XOAHOe conpoTMBneHHe, 
C06CTBeHHOe BpeMR HapaCTaHHR OKOnO HeCKOnbKHX HaHOCeKyHA H pa-
60TOCnOC06HOCTb npM TeMnepaType 4,2 K. AononHHTenbHWe Tpe6oea
HMR, npeAbRBnReM~e K YCMnMTen~,- 3TO B~COKaR HaAemHOCTb, He-
6onbWHe 3aTpaT~ MO~HOCTM, npOCTOTa KOHCTpyK~HM H OTnaAKH, AO
CTynHOCTb KOMnOHeHTOB. Paapa60TKe YCHnHTenR, o6naAa~~ero TaKHMM 
CBO~CTBaMH, nOCBR~eHa AaHHaR pa6oTa. 

PE3YllbTATbl H3HEPEHHtl 

CTaTH4eCKHe xapaKTepMCTHKH noneBbiX TpaHaHcTopoe. Y4MT~BaR 
Tpe6oeaHHR, npeAbRBnReM~e K YCHnHTenRM AnR nMKan-3neKTPOAOB, 
a TaKme CBeAeHHR, HMe~HeCR B nMTepaType /1·8/, 6~n0 peweHO 
HCn~TaTb nonee~e TpaHaHcTop~ TMna Kn3016 H Kn350 npH TeMnepaTy-

* TepMHH 11 HH3KHe TeMnepaTypbl11 OTHOCHTCR K TeMnepaTypaM OKpy
maiO~e~ cpeA~, a He K TeMnepaType KpHcTanna TpaH3MCTopa. 
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pax 300, 77 ~ 4,2 K. C noMO~b~ annapaTyp~, 6noK-cxeMa no
Ka3aHa Ha p~C. 1, fi~n~ CHRT~ nepeXOAH~e ~ B~XOAH~e xapaKTep~CT~

K~ 43 TpaH3~cTopoe Kn3015 ~ 21 TpaH3~cTopa T~na Kn350. 
Ha p~c.2a noKa3aH~ B~XOAH~e xapaKTep~cT~K~ TpaH3~CTopoe 

Kn3016, T~n~4H~e AnR ~ccneAyeMo~ napT~~. a Ha p~c.26 - aHano
r~4H~e xapaKTep~cT~K~ TPaH3~CTopoe Kn350. KaK B~AHO ~3 p~cyHKOB, 
~OpMa xapaKTep~CT~K nOABepraeTCR 3Ha4~TenbH~M H3MeHeHHRM,OCOfieH
HO npH TeMnepaType *~AKOrO renHR. npH 3TOM ~3MeHeH~e ~OpM~ 
xapaKTep~cT~K AnR TpaH3~cTopoe Kn3016 npoHCXOA~T HHa4e, 4eM 
AnR TpaH3~CTopoe Kn350. 0AHaKo HeT coMHeHH~, 4TO TpaH3HCTOP~ 
OfiO~X THnOB pafiOTa~T 8 *~AKOM renH~, np~ 3TOM B~XOAH~e XapaKTe
pHCT~K~ CAB~ra~TCR B CTOPOHY 6onee B~COK~X HanpRmeHH~ CTOK-~CTOK. 
,QnR ofiO~X T~nOB TpaH3~CTOPOB Hafin~AanCR 3~eKT 11 B~MOpam~BaHHR 11 

np~ HefiOnbW~X HanpRmeHHRX CMe~eHHR 3aTBOp-~CTOK, 3aKn~4a~~~~CR 
8 TOM, 4TO nepBOHa4anbHOe ~3MeHeH~e eenH4HH~ HanpRmeHHR 3aTBOp
~CTOK conpOBOmAaeTCR OTCYTCTB~eM TOKa CTOKa, H TOnbKO C HeKo
TOPO~ een~4~H~ 3TOrO HanpRmeH~R npO~CXOAHT CKa4K006pa3HOe 803-
paCTaH~e TOKa CTOKa ~ B~XOA Ha onpeAeneHHY~ T04KY BOnbT-aMnepHO~ 
xapaKTep~CTHKH TpaH3~CTOpa. 3TOT 3~~eKT Hnn~CTp~pyeT PHC.3a. 
nocneAY~~He ~3MeHeH~R HanpRmeH~R 3aTeop-~cToK a o6o~x Hanpaene-

4 

~lc [MA] 

:1 I __ J __ ..1 /1 
lc [MA] 

g 

i 

6 

5 

4 

3 

2 

1 

0 

8 
"''~"'"' l'"r • I 

t+. I< 
Uc=10B 
U t•SB 

i 

6 

5 

4 
3 

t 21 J/ VI lR"-k'~ 
1 

_j u ·111 - ~ 
0 0.4 O.B 1.'2. 1.6 [B] 0 2 

a 6 

PHc. 3. Ilo.llcHeHHe 3!l>«PeKTa 11 BhiMOpaJKHBaHH.II 11 TpaH3HCTopoB: 
a/ rHcTepe3HC Ha BOTibT-aMnepHOH xapaKTepHCTHKe TpaH3HC
TOpa KII350; 6/ 30Ha nepBoHaqanbHoro OTKasa B pa6oTe 
TpaH3HCTOpOB KII350 /soHa 1{"2/. 

~ 

.. 

HHRX npHBOART nHWb K nepeMe~eHH~ T04KH no BOnbT-aMnepHO~ xapaK
TepHCT~Ke. AHanorH4H~e 3~~eKT~ Ha6n~AanHcb np~ H3MeHeHH~ HanpR
meHHR CTOK-HCTOK 8 npo~ecce CDeMa B~XOAH~X xapaKTep~CTHK TpaH-
3HCTOpOB. 0TMe4eHH~~ 3~eKT npORBnReTCR 3Ha4HTenbHO CHnbHee 
y TpaH3HcTopoe Kn350, 4eM y TpaH3~cTopoe Kn3016 . .QnR o6oHx 
THnoe TpaH3HCTopoe cy~ecTeyeT TaKme 30Ha eenH4HH [UCK• Ic1, xa
paKTepH3y~aRcR TeM, 4TO AnR B~BeAeHHR TpaH3~CTOpa B pa6o4yn 
T04KY, npHHaAnema~y~ 3TO~ 30He, HeofiXOAHMO npeABap~TenbHO B~3bi
BaTb npoTeKaHHe TaKa 3a C4eT AOCTaT04HO B~COKOrO HanpRmeH~R 
CMe~eHHR, npHnomeHHOrO K 3aTBOpy H CTOKy. Ha PHC.36 npHfinH3~
TenbHO noKa3aH~ rpaHH~~ 3TO~ 30H~ /30Ha ~2/. 

OcHosH~e pa3n~4~R Me*AY xapaKTepHCTHKaMH TPaH3HCTopoe Kn301u 
H Kn350 npoRenR~TCR a eenH4HHe HaKnoHa nepexoAHbiX xapaKTep~CTHK 
H HX ~OpMe. THnH4H~e nepeXOAH~e xapaKTepHCTHKH TpaH3HCTOPOB 
Kn301u HMe~T HaKnoH oKono eAHHH~ MA/B, a AnR Kn350 - Ha nopRAOK 
6onbwe. nepeXOAH~e xapaKTepHCTHKH Kn3016 HMe~T npH6nH3HTenbHO 
nHHe~H~~ xapaKTep, a TO me epeMR Ha aHanorH4H~x xapaKTepHCTHKax 
TpaH3HCTOPOB Kn350 MOmHO B~AenHTb TpH y4aCTKa: y4aCTOK Man~X 
TOKOB, nepeXOAHO~ y4aCTOK H y4aCTOK fionbWHX TOKOB. nepe~~ y4ac
TOK, AnR KOTOpOrO XapaKTepHO 11 B~MOpamHBaHHe11 , OTnH4aeTCR fionb
WHM HaKnOHOM H n04T~ nHHe~H~M XOAOM xapaKTepHCTHKH. Ha BTOpOM -
HaKnOH xapaKTepHCTHKH Man, a TpeTH~ ee y4aCTOK HMeeT napa6onH-
4eC Kyl:> ~OPMY. 

Ha pHc.4a H 6 npeAcTasneHo pacnpeAeneHHe HaKnoHOB AnR nepeo
ro H TpeTbero y4aCTKOB nepeXOAH~X xapaKTePHCTHK TpaH3HCTOpOB 
Kn350. a Ha DHC.4B - oacnoe~eneH~e r~P~H~~ Ren~u~~ Tnwn~ g~a 

BToporo y4aCTKa. PacnpeAeneHHR, Kaca~~HecR TpaH3~cTopoe Kn350, 
OTHOCRTCR K rpynne ~3 21 TpaH3HCTOpa. Ha PHC,4r noKa3aHO pacnpe
AeneHHe HaKnoHoe xapaKTepHCTHK TpaH3~CTopoe Kn3016, H3MepeHH~x 
AnR 43 TpaH3HCTOpOB, a Ha PHC.4A - pacnpeAeneH~e HanpRmeHH~ 
OTCe4KH * AnR HHX. 

YcHnHTen~, npeAHa3Ha4eHH~e AnR pa6oT~ np~ 4,2 K. Ha 6a3e 
npeAcTaeneHHoro e~we ceMe~cTea xapaKTepHCTHK noAo6paHa napa 
TpaH3~CTopoe Kn3015 H peanH30BaHa 11 renHeeaR 11 4aCTb ycHnHTenR, 
KOTOp~~ ~Cn~TaH npH KOMHaTHO~ TeMnepaType H B *HAKOM renH~. 

Ha p~c.5 npeAcTaeneHa npHH~HnHanbHaR cxeMa ycHnHTenR, a KOTopo~ 
MOmHO B~AenHTb ABa y3na. 0AHH- Ha TpaH3HCTopax T1 ,T 2 H T3 - pa-
6oTaeT B cpeAe *HAKOrO ren~R B HenocpeACTBeHHO~ 6nH30CTH OT 
nHKan-3neKTPOAOB, a BTOPO~, co6paHH~~ Ha onepa~HOHHOM ycHnHTene 
OY, - npH KOMHaTHO~ TeMnepaType, OH npeAHa3Ha4eH AnR aeToMaTH-
4ecKoro ycTaHOBneHHR H KOHTpOnR pa604e~ T04KH TpaH3~CTOPOB T1 
H T2. 4To6~ eo epeMR Hcn~TaHH~ npH6nH3HTbCR MaKCHManbHO K peanb
H~M ycnoeHRM pa6oT~ ycHnHTenR, Ha ero exoA~ A H B noAaeanHCb 
HMnynbC~ HanpRmeHHR 4epe3 KOHAeHcaTop~ eMKOCTb~ 10 n~. B~XOA~ 

* rfoA TePMHHOM 11 HanpRllieHHe OTCe4KH11 nOAPa3yMeeaeTCR HanpRme
HHe 3aTeop-HcToK AnR TaKa cToKa 10 ~ 0,13 MA. 
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Pwc. 4. Pe3yJibTaTbl HCnb!TaHmi cTaTHCTH'IecKoro pa36poca na
paMeTpoB .QJI.H L. 1 TpaH3HCTopa KIUU I h 11 4J TpaH3HcTopoB 
KTI350~ a,6/ pacnpe.QeJieHwe no BeJIH'IHHe HaKJIOHOB nepexo.Q
Hb~ xapaKTepHCTHK .QJI.H KTI350; B/ pacnpe.QeJieHHe cpe.QHHX 
BeJIH'IHH TOKOB .QJI.H KTI350; r/ pacnpe.QeJieHHe no BeJIH'IHHe 
HaKJIOHOB nepexo.QHb~ xapaKTepHcTHK )J,Jl'.H KTI30JE; .Q/ pacnpe
.QeJieHHe no BeJIH'IHHe Hanpn~eHH.H OTCe'IKH .QJI.H KTI30JE. 
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Pwc.S. llpHHQHITHaJibHa.H cxeMa nepBoro BapHaHTa ycHJIHTeJI.H, 
npe.QHa3Ha1.!eHHoro .QJI.H pa6oThl npH 4,2 K; Tl ~ T3 - none-
Bhle TpaH3HCTOphl KTI30JB, OY- onepaQHOHHhlR ycHJIHTeJib 140YA7. 
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Ta6JIHQa 1 

T Bxoab, BbiXOObl 

(K] 
UA Ue 't 
~B] ~B] [He] 

BbiX.~ 
u 't 

&lx.3 
u 't: 

TpaH3HCTopo8 T1 H T2 npeAHaa
Ha4eHhl AJIR cbeMa cHrHano8, no 
KOTOPhlM MOmHO onpeAeJIHTb CA8Hr 
ny4Ka OTHOCHTeJibHO ~eHTpa nHKan-
3JieKTPOA08, a TpaH3HCTOP T3 
npeAHa3Ha4eH AnR CbeMa aMnnHTy
A~ 60JibWero H3 8XOAH~X CHrHa
JI08. PeaynbTaThl H3MepeHHH napa
MeTp08 ycHnHTenR npeAcTa8neHhl +800 

-800 

0 

4,2 0 
+60C 

1-600 

~a] I}IC] [MB] [HC] 

0 0,8q -35 4,8 - -

0 0,84 +'+5 3,8 - -
+800 0,8'+ +'tO 16,1 - -

-800 0,8'+ ~28 8,9 - -

+600 0,84 -10 4,8 +15 2.0 

-soo,o,a~+ +11_ s,'+ -'!lz.a 1 

8 Ta6n. 1. npo8eAeHHhle H3Mepe
HHR noKa3aJIH nOJIHy~ npHrOAHOCTb 
YCHJIHTenR AJIR CbeMa HH~OpMa~HH 
C nHKan-3JieKTPOA08 npH TeMne
paType 4,2 K. 

AocTOHHCT8a ycHnHTenR: 8hlco
Koe 6hlCTPOAeHCT8He, 60JibWOe 
8XOAHOe conpOTH8neHHe I- 4 MOM/, 
YCHJieHHe no MOIIIHOC TH - 2 • 1 Q 2• 

HeAOCTaTKH: OTCYTCT8He 803Mom-
HOCTH perynHp08aTb K03~~H~HeHT yCHJieHHR, 3aMeTHOe yMeHbWeHHe 
aMnJIHTYAhl CHrHana. YKa3aHHhle HeAOCTaTKH MOmHO ycTpaHHTb, eCJIH 
npHMeHHTb none8hle TpaH3HCTOP~ C A8YMR 3aT80paMH H C 60flbWHM 
HaKJIOHOM nepeXOAHOH xapaKTepHCTHKH. H3MeHRR HanpRmeHHR Ha 8TO
POM 3aT80pe, MO~HO 8flHRTb Ha 8eJIH4HHy HaKJIOHa nepeXOAHO~ xa
paKTepHCTHKH. TaK KaK 3THM Tpe6o8aHHRM YA08fleT80PR~T TpaH3HCTOpb1 
Knl~O. Ha HHX oeanH30BaH ~ ~rn~TaH finnPP rnn~~~~ A~~u~~T ~rwnu

TenR, 8 KOTOpOM OOMHMO y3na a8TOMaTH4eCKO~ perynHp08KH pa604e~ 
T04KH OPHMeHeHa CXeMa a8TOMaTH4eCKO~ peryflHP08KH K03¢¢H4HeHTa 

,-------------------------, 
r----------
1 4,21< l 

BxB' 
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PHc.6. CTPYKTypHa.H cxeMa BToporo BapHaHTa YCHJIHTeJI.H, npe,Q-
Ha3HaqeHHOro .QJI.H pa6oThl npH 4,2 K: BY - 6NcTpwH ycHJIHTeJib, 
~ - ~HJibTp; yp - YCHJIHTeJib, CJie,QR~ 3a pa6oqe~ TOqKO~j 
CY - ceneKTHBHNH YCHJIHTeJib; A - .QeTeKTop; YY - ynpaBJIRID~~ 
YCHJIHTeJib; r - reHepaTop. 
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PHc.7. llpHHQHllHaiTbHaH CXeMa BTOporo BapHaHTa YCHnHTeiTH

0 
npeAHa3Ha~eHHoro AnH pa6oT~ npH 4,2 K: Tl 7 T3 - noneB~e 

TPaH3HCTOpbl KIT350; ,QI 7 .Q3 - AHOA~ Im513; OYI 7 OY4 -
onepaQHOHHble VCHnHTenH J40YJT7. 

Ta6nHQa 2 

Bxoabl Bbrxoabr 

UA Ua 't BbrX.I BbiX. 2. 
~el MB] [HC] u 't' 

(;.16] [He.] 
u t 

fp.i6J [HC) 

+600 0 0;81+ -ISO 1,6 +1~0 111 

~00 0 0,8~ +130 0,6 -1~5 f,l 

0 ft-600 a,s~ +150 1,1 -150 1,1 

0 -600 0,8Y -150 1.1 +150 1 

1+400 +400 0,8~ 0 - 0 -
400 ~ 0,81, 0 - 0 -

1+600 ~ 0,8' -200 (f +200 (i 

-600 ~ q84 +200 1,2 -200 112 

Bb1X.3 
u t 

fMll!rHtJ 
-45 1,1 

+45 u 
-so 1 

+50 <I 
-65 1,1 

+60 1,6 
-20 <~ 
-30 412 

ycHneHHR. CTpyKTypHaR cxeMa ycH
nHTenR npKa3aHa Ha pHc.6, a ero 
npHH~HnHanbHaR CXeMa- Ha PHC.7. 
KaK H a npeA~AY~eM eapHaHTe, Ha 
TpaH3HCTOpax T1 • T2 H T3 co6pa
Ha 4aCTb YCHnHTenR AnR pa60T~ 
npH TeMnepaType 4,2 K, a cxeM~ 
CTa6HnH3a~HH H perynHpOBKH co6-
paH~ a y3en, pa6oTa~HH npH 
KOMHaTHOH TeMnepaType. AaHH~H 
eapHaHT YCHnHTenR OTnH4aeTCR OT 
npeA~AY~ero eaeAeHHeM cxeM~ 
aBTOMaTH4eCKOrO perynHpOBaHHR 
K03~H~HeHTOM YCHneHHR 3a C4eT 
aBTOMaTH4eCKOrO H3MeHeHHR COOT
BeTCTBy~ero HaKnOHa npOXOAHOH 
xapaKTepHCTHKH TpaH3HCTOpOB 
T1 H T2. npHMeHeHa cxeMa aBTOMa
TH4eCKOro perynRTOpa C o6paTHOH 
CBR3b~, nOAAepmHea~ero Ha e~xo-

~ 

(1 
j .. 

Ae YCHnHTenR aMnnHTYAY 3TanOHHOrO CHrHana nOCTORHHOH.3THM CHrHa
noM RBnReTCR rapMOHH4eCKHH CHrHan HH3KOH 4aCTOT~,e~pa6aT~aaeM~H 
reHepaTOPOM r. B THnH4HOH neTne aBTOMaTH4eCKOH perynHpOBKH ycH
neHHR nOMHMO 6~CTPOAeHCTBy~~ero ycHnHTenR /6Y/ H reHepaTopa 
/r/ HaXOARTCR: ycHnHTenb, OTCnemHBa~~HH pa6o4y~ T04KY /YP/, 
ceneKTHBH~H ycHnHTenb ICY/, cxeMa AeTeKTHpoeaHHR /A/ H ynpae
nR~~HH ycHnHTenb /YY/. B Ta6n.2 npeACTaaneH~ pe3ynbTaT~ HCn~
TaHHH ycHnHTenR Ha TpaH3HCTopax Kn350. 

BbiBOAbl 

nony4eHHble pe3ynbTaT~ HCn~TaHHH n03BOnRIOT CAenaTb cneAyiQ~He 
B~BOA~ OTHOCHTenbHO npHMeHeHHR nonea~X TpaH3HCTOpOB B 6~CTpo
AeHCTBYIO~HX HMnynbcH~x ycHnHTenRx, npeAHa3Ha4eHH~x AnR pa6oTbl 
npH HH3KHX TeMnepaTypax; 

1 . TpaH3HCTopbl THna Kn30 15 H Kn350 npHrOAH~ AnR npHMeHeHHR 
a ycHnHTenRx, pa6oTaiQ~Hx npH TeMnepaTypax 4,2 H 77 K, npH 
3TOM npoeepeHa HX AOCTaT04HO B~COKaR HaAemHOCTb. 8 npo~ecce HC
n~TaHHH KamA~H H3 64 TpaH3HCTOPOB nOABepranCR 5-KpaTHOMY oxnam
AeHHIQ AO 4,2 K H nOAOrpeey AO 300 K H TeM He MeHee HH OAHH H3 
HHX He B~Wen H3 CTpOR, XOTR HHKaKHe OC06~e Mep~ npOTHB TepMH-
4eCKOrO YAapa He npHHHManHcb. 

2. TpaH3HCTop~ Kn350 Tpe6yK>T 6onee T~aTenbHoro noA6opa pa6o-
4eH T04KH, 4T06~ HCKni04HTb nonaAaHHe B 30Hy 11 B~MOpamHBaHHR 11 

H pa6oTy c He6onbWHMH HaKnoHaMH xapaKTepHCTHK. TpaH3HCTOp~ Kn350 
OTnH4a~TCR 6onee B~COKHM HaKnOHOM npOXOAHOH xapaKTepHCTHKH npH 
4,2 K, 4eM Kn3016. 

3. B~coKo4aCTOTH~e napaMeTp~ noneBbiX TpaH3HCTopoe npH 4,2 K 
He yxyAwaK>TCR no cpaeHeHHIO c TeMH, 4TO HMeiOTCR npH 300 K. 

AOnOIJHEHI1E 

1. KpoMe H3MepeHHH, onHcaHH~x e~we, 6~na CAenaHa non~TKa 
CoeMa xapaKTepHCTHK 6HnOnRpH~X TpaH3HCTOPOB rT313A H n4166 
AnR nRTH 3K3eMnnRpOB KamAOrO THna. HH OAHH H3 3THX TpaH3HCTOpOB 
B TeMnepaType mHAKOrO renHR He pa6oTan, XOTR npH 77 K OHH 6~nH 
pa6oTocnoco6H~. 

2. TaK KaK 6HnonRpH~e TpaH3HCTOp~ oKa3anHCb pa6oTocnoco6H~MH 
nHWb npH TeMnepaType 77 K, npH HeH HCn~T~eanocb HecKonbK6 ea
pHaHTOB ycHnHTeneH, CMOHTHpOBaHH~X Ha TpaH3HCTOpax n4165 H 
rT313A. Pe3ynbTaT~ HCn~TaHHH OKa3anHCb YAOBneTBOPHTenbH~MH, XOTR 
cneAyeT OTMeTHTb, 4TO TpaH3HCTOp~ rT313A noKa3anH ce6R 3Ha4H
TenbHO MeHee HaAemH~MH B pa6oTe. 

8 3aKnK>4eHHe aBTOp~ C4HTaiOT CBOHM npHRTH~M AOnroM B~pa3HTb 
6narOAapHOCTb COTPYAHHKaM KPHOreHHOrO OTAena Jl83 011HI1, OKa3aBWHM 
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HaHbRKOB n.K.' Tna4ana B.' T~KaPCKH n. 13-83-70 
YcHnHTenH, npeAHaaHa4eHH~e AnR pa6oT~ npH TeMnePaType 4,2 K 

B pa6oTe npeAcTaaneH~ peaynbTaT~ Hcn~TaHHH nonea~x TpaH3HcTopoa 
Kn3016 H K0350 npH TeMnepaTypax 77 H 4,2 K, HX nepeXOAH~e H B~XOAH~e 
xapaKTepHCTHKH, 0TMe4eHO, 4TO $OpMa xapaKTCPHCTHK 3Ha4HTCnbHO H3MCHRCTCR, 
oco6eHHO npH 4,2 K. OnHc~aaeTCR 3$$eKT "a~MopaJKHBaHHR 11 TPaH3HCTopoa npH 
4,2 K, 3aKn~4a~HHCR B TOM, 4TO BOnbT-aMnepH~e xapaKlCPHCTHKH TpaH3HCTOPOB 
HMC~T rHCTepe3HC Ha Ha4anbHOM y4aCTKe, Hcn~TaHHR 43 o6pa3~0B TpaH3HCTOPOB 
K03016 H 21 o6paa~a K0350 noKaaanH, 4TO TPaH3McTop~ HaAelKHO pa6oTa~T npH 
TeMnepaTypax ·77 H 4,2 K. PaccMoTpeH~ 2 THna ycHnHTeneH, nocTpoeHH~x Ha none
a~x TpaH3HCTOpax C K03~H~HCHTaMH YCHnCHHR no M~HOCTH -2 ·10 2 H -5·10 4,ape
MCHCM YCTaHOBneHHR B~XOAHOrO CHrHana <3 HC, BXOAH~M COnpOTHBneHHCM 4 MOM 
M 10 MOM. YcHnHTenH npeAHaaHa4eH~ AnR CbeMa cMrHanoa c nHKan-3neKTPOAOB 
YCKOPMTenR Ha CBepxnpOBOAR~HX MarHHTax. 

Pa6oTa B~nonHeHa B na6opaTOPHH B~COKHX 3HeprHH OHRH. 

npenpMHT 06oeAMHeHHOro HHCTMTYTa AAePHWX MCCnCAoBaHM~. AY6Ha 1983 

Manyakov P.K., Tlaczala V., Tykarski L. 
Amplifiers for Operation at 4.2 K Temperature 

13-83-70 

Results of testing KP301B and KP350 field-effect transistors at 77 K 
and 4.2K temperatures, their drain and output characteristics are presented. 
It is noted that their shape changes sharply, especially at 4.2K. The 
transistor freezing effect at 4.2K is described when their volt-ampere 
characteristics have a hysteresis on the first part. Testing of 43 samples 
of KP301B transistors and of 21 samples of KP350 ones have shown that the 
transistors work successfully at 77K and 4.2K temperatures. Two types of 
amplifiers constructed on the field-effect transistors wltti -2·10 2 and 
-5·10 4 power gain, set-up time output signal <3 ns, input inpedance 4 MOhm 
and 10 MOhm are considered. Amplifiers are intended for registrating sig
nals from pick-up electrodes of an accelerator on superconducting magnets. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 

Preprint of the Joint Institute for Nuclear Research. Oubna 1983 

RepeaoA O.C.BHHorpaAOBOH. 


