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1 • BBEAEH11E 

PaaBHTHe KpHoreHHOH TeXHHKH a HayKe 11 npoH3BOACTBe Tpe6yeT 
HaAC*H~X, TO~H~X H AeWeB~X MCTOAOB H3MepeHHR TCMnepaTyp B WH
POKOM AHana30He, 

0AHHM 113 COBpeMeHH~X MeTOAOB H3MepeHHR TeMnepaTyp~ RBnReTCR 
HCnonbsoaaHHe nonynpOBOAHHKOB~x AHOAH~x AaT~HKO B. K Hx AOCTo
HHCTBaM OTHOCflTCR: 803MO*HOCTb nepeKp~THR WHPOKOrO HHTepsana 
TeMnepaTyp, B~COKaR 4YBCTBI1TenbHOCTb, Man~e ra6apHT~ H XOpowaR 
MexaHH~ecKaR np04HOCTb. B cny4ae HCnonb30BaHHR cepH~H~x nony
npoBOAHHKOB~x AHOAOB MO*HO 3Ha4HTenbHO noHH3HTb CTOHMOCTb Tep
MOMeTpOB no CpaBHeHH~ CO CTOHMOCTb~ KOMMep4eCKHX nonynpOBOA
HHKOB~X HnH nnaTHHOB~X TepMOMeTpOB, 

2. 11CTOPI14ECKI1~ 0630P 

Ha B03MO*HOCTb HCnOnb30BaHHR TeMnepaTypHO~ 3aBHCHM0CTH TOKa 
nonynpOBOAHHKOBOrO AHOAa B 06paTHOM HanpaaneHHH AnR H3MepeHHR 
TeMnepaTyp~ anepa~e yKasan a 1959 roAY CMonRHCKH~ 1 11 . 

ABTOp~ pa6oT 1
2-

41 npeAnO*HnH HCnOnb30BaTb TeMnepaTypHyO sa
BHCHMOCTb naAeH11R HanpR*eHHR Ha p -n -nepeXOAe, ~epe3 KOTO~~~ 
npOTeKaeT nOCTORHH~~ TOK B npRMOM HanpaaneHHI1, Me Namara I I 

HCCneAOBan Ha6op 0e H Si AHOAOB B 06naCTI1 TeMnepaTyp OT 
-40 AO +100°C 11 onpeAen11n CpeAHOO Beni1411HY ~YBCTBI1TenbHOCTI1 
dU/ dT = 1, 83 MB/K AnR Ge AHOAOB 11 2 , 11 MB/K AnR Si AHOAOB. 

npHMeHeH11eM AH~Y3HOHH~X AHOAOB 113 GaAs a WHpQKOnpeAenb
HOH TepMOMeTPHH saHHManHCb Cohen , Snow , Tretola 161 . ,ll11oA~ 
H3rOTaBni1BanHCb AH~Y3HeH ~11HKa B o6pa3e~ 113 nerHpOBaHHOrO 
TennypoM GaAs. TeMnepaTypH~e 3aBHCI1MOCTH naAeHHR HanpR*eHI1R 
Ha A110Ae npH nOCTORHHOM TOKe 8 npRMOM HanpaaneHHH /BT-xapaK
TePHCTHKI1/ n04TH nHHeHH~ B AHana30He OT KOMHaTHOH TeMnepaTyp~ 
AO TeMnepaTyp~ *11AKOrO a30Ta. C AanbHe~WHM nOHH*eHHeM TeM
nepaTyp~ 4YBCTBHTenbHOCTb nnaBHO yMeHbWanaCb. 

11ccneAOBaHHeM AH~Y3HOHH~X AHOAOB 113 GaAs c pasHo~ KOH
~eHTpa~Hel1 npi1Mecel1 B OCHOBHOM MaTep11ane nOApo6HO 3aHHManHCb 
Durnin 11 Pearson 17 < 

TepMOMeTPH4eCKHe caoHCTBa Ge 11 Si AHOAOB cepi111Horo 
npoH3BO~CT8a 6~nH HCCneAOBaH~ aBTOpaMH pa60T I 8-l8 l , .ilMHTpHeH
KO H AP· 

141 
H3y4anl1 TeMnepaTypHyO SaBHCHMOCTb cnnaaH~X AHOAOB 

H3 GaAs a o6nacTH TeMnepaTyp 4,2-300 K. B saBHCHMOCTH oT T11na 
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Marep11ana 6a3bl In 111111 p I AI10Abl OT11114a lli1Cb ¢oPMOI1 BT- xapaK
repi1CTI1KI1 e o6nacr11 H113KI1X TeMnepar y p. Yyecl B11TellbHOCTb e 
Al1a na3oHe TeMneparyp BbiWe 100 K 6blna AJlR o6o11x Tl1 noe oKOilO 
2 MB/K . Y A110AOB r11na n+ p /MaTepl1an 6a3bl r 11 na P I 4YBCTBI1 Tenb -

+ HOCTb np11 HI13K11X TeMnepaTypax OOBbiWanacb, y A110AOB T11na p 0 
/6a3a r11na n I - ~MeHbwanacb. 6onee nOAP06Hble ceeAeHI1R npl1-
eeAeHbl a pa6ore 11 1

. 

Ha ocHoe e nepe 411 cneHHbiX pa6oT ¢l11 PMOH Lake Shore Cryotronics 
6blnl1 pa3pa6oraHbl AI10AHble TepMoMeTpbl 113 Si 11 GaAs ' 

161
. 

noAp06HbiM aH aJ11130M CBOHCT B KOMMep 4eCKI1X GaAs A110AHbiX rep-
MOMe TpOB 3aHI1Malli1Cb aeropbl 117·181 . Sclar , Pollock119 '113y4a1111 
ceol1crea cepi1HHbiX nnaHapHbiX Si A110AOB a A11ana30He 4,2-300 K. 

npo6neMOH aHalli1TI14eCKOro Oni1CaHI1R BT-xapaKTepi1CT11K11 A110AOB 
113 GaAs e wl1pOKOM A11ana3o~te r e Mneparyp 3 a HI1Mani1C b Praddaude 
11 Pavese121·221. Pe3yilbTaTbl 11ccneAoeaHI1R repMOMeT~I14eCKI1X c e oi1cT e 
A110AOB np0113BOACTBa YCCP npi1BeAeHbl e pa6oTax 12 - 25 ' . npoi13BOA-
cr ea CWA - e pa6orax l tO , t3~6/ , coeer cKoro npOI13BOACTBa -
B pa6orax 127 •28•291 npi1MeHeHI1e c ee TOA110AOB B Ka4e CTBe AaT411KOB 
TeMneparypbt on11ca Ho a pa6ore 13° 1 . 

Bo 3MO* HOCT b 11CnOil b30BaHI1R *11AKOCTHOH 3 ni1TaKC I111 AllR 113ro-
, oeneHI1R re pMOMeTPI14eCKI1X A110AOB Oblna noKa3aHa a pa6orax ' 3 1 • 3~ 1 

Ha OCHOBe pe3yilbTaTOB 11CCI1e AOBaHI1R CBOHCTB GaAs AI10AOB, 113 -
rOTOBileHHbiX *11AKOCTHOH 3ni1TaKcl1ei1133~ Obl/111 onpeAeneHbl rexHono
r i14CCKI1e yCI10 BI1R AJlR 113rOTOBJleHI1R ~110AOB C JlHHeHHbiM y4aCTKOM 
BT-xapaKTe pi1 CTI1K11 e o6nacr11 4-25 K 341. 

Hccn eAoBaHI1eM BilHRHHR MarHI1THbiX nonel1 Ha BT-xapaKTe pi1CTI1KH 
A110A0 8 3aHHManl1 c b aeropbl pa 6oT / 35-38/ . 

3 .• H3HY EC KHE OC HOBW AHOAHOA TE PHOHETPHH 

TepMOMeTpl14eCK11M napaMerpoM A110 AHbiX repMOMerpoe RBnRe TcR 
naAeHI1e Han PR*eHI1R Ha A110Ae U, 3an11raHHOM noc TORHHbiM TOKOM I 
B npRMOM HanpaeneHHH . Y 3a811 CI1MOCTH HanpR*eHHR OT a6C01l~THOH 
TeMnepaTypbl MO*HO Ha6n~AaTb ABe o6naCTI1: 

a/ co6cTBeHHY~ o6naCTb - 4aCTb BT-xapaKTe PI1CTHKH, pac nono
*eHHY~ 8 AHana30He OT BOAOPOAHbiX AO KOMHaTHbiX TeMnepaTyp . 
n11HeHHY~ 3aBI1CHMOCTb 8 3TOH o6naCTI1 onpeAeilR~T reHepaUI10HHO
peKOM011HaU110 HHbiH 11 AI1~Y3110HHbiH Me XaHI13Mbl TpaHcnopTa TOKa 
4epe3 p - n nepexoA 139: sonbTaMnepHy~ xapaKTep 11CTI1KY 8 3TOH 
o 6naCTI1 MO*HO 3anHCaTb B BHAe 

I = I o· exp ( e U I nk T ). /1/ 

r Ae I 0 - TOK carypa~HH, e - 3/leMeHrapHbiH 3aPRA 3neKTpoHa, 
D - ¢laKTOp , BellH4HHa KOTOpOrO HaXOAHTCR 8 npeAeilaX 1-4 11 3a

BI1CHT OT MeXaHI13Ma TpaHCnOpTHOrO TOKa 4epe3 nepeXOA , k - no
CTORHHaR 60Jlb~MaHa. 
2 

Hcnonb3yR Bb1Pa*eHI1R AllR eeni1411Hbl 10: 

3 '2 1
0

= A
0

. T' • exp (-Eg 1 2kT) /2/ 

11 TeMnepaTypHOH 3aBI1CHMOCTI1 WHPI1Hbl 3anpe~eHHOH 30Hbl nonynpOBOA
HHKa Eg: 

Eg = Eg
0
-{3T. /3/ 

nony4aeM lt>OpMyny BT - xapaKrepi1CTHKI1 

E 2k 3 2 
U = .=...&£l-- (In A T - ~ 2 k - ln I) . T . 

e e 0 /4/ 

KOTOpy~ MO*HO 3ani1CaTb B BI1Ae 

U = U0-yT, /5/ 

rAe U0 =Ego e - w11p11Ha 3anpe~eHHOA 30Hbl np11 0 K, y - 8elli14HHa, 
cna6o 3aBI1CR~aR OT TeMnepaTypbl, onpeACilR~~aR 4YBCT811TeilbHOCTb 
A110AH0r0 repMOMe Tpa -S ~ dUidT,.y, Ao - KOHCTaHTa AaHHOro nonynpo
BOAH11Ka, 3aBI1CR~aR OT TeMnepaTypbl . 

AnR Si 11 GaAs A110AHbiX repMOMerpoe eenH411Ha y e reMnepa
TYPHOH o6nacr11 100-300 K n04TI1 nocTORHHaR 11 HaXOA11TCR 8 npe
Aenax 2- 3 MB/K. KaK BHAHO 113 /4/, 4Y8CTBI1TellbHOCTb A110AHOro 
TepMOMeTpa B C06CTBeHHOH 06naCTI1 OOpaTHO nponop~I10HallbHa TOKy. 

6/ npi1MeCHY~ o6naCTb, T I10114HY~ AllR Al1 ana 30Ha renl1e BbiX 11 
BOAOPOAHbiX reMneparyp. B 3aBI1CI1MOCTH or rexHonor1111 113roroene
HI1R A110Aa, 111na 11 KOH~eHTpa~l111 npi1Mecel1 6a3bl A110Aa, BT-xapaKre
PHCTI1Ka 111160 yeeni14H8aer, 111160 yMeHbwaer C80H HaKilOH c nOHI1-
*eHI1eM reMneparypbl. B cny4ae cna6o nerl1p08aHHOI1 6a3bl 111na n 
111111 p, B OOJlaCTI1 HI13KI1X TeMnepaTyp npOI1CXOAI1I10 118biMOpa*I1BaHI1e11 

HOCI1Te/1eH TOKa 6a3bl . 8 C8R311 C 3TI1M COOPOT1181leHI1C 6a3bl 11 na
AeHI1e HanpR*eHI1R Ha A110Ae pe3KO 803pac raer no 3KcnoHeHU11anb
HOMY 3aKOHy. B cny4ae CHilbHO nerHpo8aHHOH 6a3bl 111na n 3•$CKT 
118biMOpa*I1BaHI1R 11 orcyrcr8yer, 11 HaKJlOH BT-xapaKrepi1CTI1KI1 yMeHb
waercR ecneACT811e npeo6naAa~ero TYHHellbHoro MexaHI13Ma 8 p- n 
nepexoAe '40·41 ' . 

AnR Cl11lbHO ner11po8aHHOH 6a3bl 111na n 11 cKa4Koo6pa3HOro KOH
ueHrpa~I10HHoro npo$11/lR p - n nepexoAa BT-xapaKTepi1CTI1Ky a o6-
nacTH nepeXOAHbiX TeMnepaTyp MO*HO HaOHCaTb 8 811Ae133 ' : 

U=Uot-ylT. 171 

rAe 

U = E e + 1 ' a • ln I A 
01 go OS 

/8/ 
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N 
1<1 r 1 = 1 /e(~+3klnT-2kln_.Q_). 191 

B o 
B npHse,qeHHblx s~:o~pall<eH~IflX a - ¢laKTOP, Y4HTb1SaiOU\HH 3¢l<lleKTHSHyiO 

133 I 
Macey HOCHTeneH TOKa 1-1 KOH4eHTPa4H~ npHMeceH 6a3bl N0 , 
A0 x - ¢laKTOp , SKnl04aiOU\HH nnOTHOCTb nOKanH30SaHHbiX COCTOflHHH 
s 3anpe~eHHOH 30He, 80 - KOHCTaHra, onpe,qeneHHaR nonynposo,qHH
KOM IAnfl GaAs Bo= 3,28 ·1014 cM-3 K - 3 ' 2 ,Anfl Si = 3.87.1016 cM-3 tr3 2) 

B o6naCTH HH3KHX TeMneparyp 4YSCTSHTenbHOCTb AHOAHOrO Tep
MOMeTpa, onpe,qeneHHaR ¢lopMynoH 19/, np1-1o6peraer SHA 

y 1 = 1/ e W + k • In ~ ~ k ) , I 1 0 I 

r,qe k "' N A/ N0 - c reneHb KOMneHCa4~-tH MarepHana 6a3bl. 
H3 $OpMyn 191. 1101 BHAHO, 4TO 4yscrs~-trenbHOCTb ,qHo,qos 

C npeo6na,qa~HM TyHHenbHbiM MeXaH~-t3MOM S o6naCTH nepeXOAHbiX 
"' HH3K~-tx reMneparyp, s ornH4He or co6crsehHOH o6nacr~-t, He 
3asHCHT or TOKa. B o6nacrH HH3KHX reMneparyp 4yscrsHrenbHOCTb 
He 3aSHCHT OT TeMneparypbl, KaK SHAHO H3 ¢lOpMyn~:o~ 110/. 3TOT 
¢laKT n03SOnReT H3rOTaBnHSaTb AHOAHble TepMOMeTpbl C nHHeHHbiM 
y4aCTKOM BT-xapaKrep~-tCTHKH s o6nacr1-1 HH3KHX reMneparyp ' 34,42 1

• 

4. CBO~CTBA llHOllHWX TEPMOMETPOB 

B Hacrofl~ee speMR ¢lHpMa Lake Shore Cryotronlcs Inc . s~:.~nycKaer 

AHOAHble repMoMeTpbl H3 GaAs H Si pa3HbiX r1-1nos 1 16/ Ha · 
puc.l noKa3aH~:o~ BT- xapaKrepHCTHKH AHOAHbiX repMOMerpos r1-1na 
TG 100 (GaAs) , DT500 (Si), a raKll<e BT-xapaKrepHCTHKa AHO,qa 
Ga 300 ( GaAs) ¢lHPMbl Scientific Instruments Inc . KpeMHHeBbiH ,q1-1o,q 
THna DT500 npe,qHa3Ha4eH ,qnR H3MepeHHR reMneparypbl s ,qHana-
30He 1-400 K. B o6nacrH 30-400 K BT- xapaKrepHCTHKa HMeer 
nHHeHHbl~ y4acroK c 4YSCTSHTenbHOCTbiO- 2,75 MB/K I I - 10 MKAI. 
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FUc. l. BT-xapaKrepHCTH
KH ,QHO,QHbiX TepMOMeTpOS 
TG 100 , DT 500 , GA 300. 

8 3TOH o6naCTH OTKnOHeHHe OT HenHHeHHOCTI-1 He npes~:o~waeT +0,5~ . 
B o6nacr1-1 HH3KHX reMneparyp 4yscrsHrenbHOCTb nos~:.~waercR-AO 
-50 MBIK. Mo~HOCTb, s~:.~,qenReMaR s ,qaT4HKe np~-1 reMneparype 4,2 K 
"' TOKe 10 MKA, pasHa 25 MKBT. WyM ,qaT4HKa np~-1 rex ll<e ycnosHRX 
"' WHPHHe nonoc~:o~ 0-1 ru He npes~:.~waer 100 MKB. llHOAHbiH repMo
Merp DT 500 4yscrsHreneH K MarH~-tTHOMy non10. HanpHMep, np~-t 
4,2 K 1-1 MarH~-tTHO~ ~-tHAYK4HH 2,5 T reMneparypHaR ow~-t6Ka cocras
nReT 0,77 K, np~-t 5 T OHa pasHa 2,4 K. 

llHOAH~>~H r epMOMerp ~-t3 GaAs rHna TG 100 npe,qHa3Ha4eH ,qnR 
reMneparypHOH o6nacr~-t 1-400 K. B ,q~-tana3oHe 100-400 K BT-xa
paKrepHcTHKa ~-tMeer n~-tHeHHYIO 3as~-tC~-tMOCTb c HaKnOHOM 2,9 MBIK 
I I = 10 MKA/, s o6nacTH HH3KHX reMneparyp OHa 3as~-tCHT or TeM
neparypbl, KaK noKa3aHo Ha puc.2. 3,qecb np~-tse,qeHbl TeMneparyp
H~:o~e 3aSHCHMOCTI-I 4ySCTSHTenbHOCTI-I ASYX AHOAHbiX ,qaT4HKOS T~-tna 

Puc.2. TeMneparypHaR 
3aSHCHMOCTb 4yBCTBHTenb
HOCTH GaAs AHOAHbiX Tep
MOMeTpOS THna TG lOOM 1-1 
TG lOOH. 
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TG lOOM H TG100H,ornH4aiOU\HXCfl He ronbKO senH4HHOH 4yBCTSHTenb
HOCTH, HO H senH4HHOH TeMneparypHOH OWH6KH no,q SnHRHHeM Mar
HHTHOrO nonR, KOTOpaR noKa3aHa Ha puc.J. Bbl,qenfleMaR MO~HOCTb 
npH 4,2 K"' 10 MKA pasHa 15 MKBr. no,qpo6H~:o~e cse,qeHHR o AHo,q
HbiX repMOMerpax THna TG 100 npHse,qeHbl s pa6orax1 18,221• tlHo,q
Hble repMOMeTpbl THna TG100 H DT500 no3sOnRIOT ocy~ecrsm:ITb 
H3MepeHH$l TeMneparypbl, H3MeHfl~eHCfl CO CKOPOCTbiO 100 K/c, 
4yscrsHrenbHOCTb AHOAHoro repMOMerpa THna GA300 nnasHo yMeHb
waercfl c nOHHll<eHHeM reMneparypbl. 

Ha puc.4 npHse,qeHbl BT-xapaKrepHCTHKH ,qHo,qos H3 GaAs, H3ro
rosneHHbiX TeXHOnOrHeH li<HAKOCTHOH 3nHTaKCHH 132;Ha pHCYHKe nO
Ka3aHO snHRHHe ypoSHfl nerHposaHHfl 6a3bl ,qHo,qa Ha ¢lOPMY BT
xapaKrepHCTHKH. 

s 
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FUc.4. BT-xapaKrep~cr~

K~ AHOAOB, H3rOTOBneH
H~X *HAKOCTHOH 3nHTaK
CHeH ~3 OaAs . 

Ha puc.5 noKa3aHa BT-xapaKrepHcT~Ka Si AHOAa T~na KB 105 
/npo~3BOACTea 4CCP/ c n~HeHHOH o6nacTb~ e A11ana30He 4-25 K. 
B o6nacTH TeMneparyp 160 -350 K 4YBCTBHTenbHOCTb pasHa 
2,06 MB/K, B o6naCTI1 4- 25 K- OKono 8,6 MB/K /1= 100 MKA/. 

Ha puc.6 noKa3aHa TeMneparypHa~ 3ae~o~c~o~MOCTb OTHOC~renbHoro 
~3MeHeH~o~~ Hanp~*eHH~ Ha AHOAe KB 105 nOA Ae.:icre~eM MarHI1THOro 
non~ eenH4~Ho.:i 5 T 8 o6nacTH 4,2 - 35 K. 6onbwa~ 4YBCT8HTenb
HOCTb AHOAa K MarHI1THOMY non~ HCKn~4aeT ero npHMeHeHHe 8 npH
CYTCTBHH MarH~TH~X noneH. 3nHTaKCHanbH~e AHOA~ 113 OaAs THna 
DT5 8 o6nacT~ H113KI1X TeMneparyp no4TI1 He4yBCTBHTenbH~ K Mar
HHTHOMY non~ AO 2,5 T13~~08TOp~eMOCTb AHOAH~X AaT4HKOB nocne 
reMneparypH~x ~11KnOB 4,2- 300 K nop~AKa ~0,01 K He AOCTI1raeT 
BenH411H~ n08TOp~eMOCTH repMaHHe8~X TepMOMeTp08 COnpOTI1BneHH~ 
/ +0,0005 K/, HO An~ MHOrHX npHMeHeHHH AOCTaT04Ha. 
- HeAOCTaT KOM AHOAH~x TepMOMeTpoa ~en~erc~ AOnroepeMeHHa~ 

Hecra6HnbHOCTb BT-xapaKrepHCTI1KH, B~38aHHa~ AerpaAa~HeH p-n 
nepexoAa1 151.no3TOMY peKoMeHAYeTc~ npoeep~Tb KanH6po8KY AHOA
H~x AaT4HK08 He MeHee 1 pa3a 8 roA. 
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FUc.5. BT-xapaKrep~cr~- \Sr-------------------------------· 
Ka Si A~OAa r~o~na KB 105. 
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FUc.6. TeMneparypHa~ 3aeHcH
MOCTb OTHOC~TenbHOrO H3MeHeHI1~ 
HanpR*eHI1~ Ha AHOAe KB 105 noA 
8nH~HI1eM MarHHTHoro non~ 5T. 

5. nPHMEHEH~E A~OAH~X AAT4HKOB 
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npocTeHWaR CXeMa An~ H3MepeHH~ TeMnepaTyp~ AHOAH~M AaT411-
KOM COCTOHT 113 HCT04HHKa CTafiHnH311POBaHHOrO nOCTORHHOrO TOKa 
/10-100 MKA/ H 80nbTMerpa /o6~4HO ~H~poaoro/ c 6onbW11M axoA
H~M conpOTHBneHI1eM. nocKOnbKy 0THOCI1TenbHa~ 4YCT8HTenbHOCTb 
AHOAH~X TepMOMeTpOB 8=1/ U. dU / dT nOPRAKa 10-2 - 10-3 K- 1 , 
He06XOA~MO 11CnOnb308aTb ~11~po80H 80nbTMeTp C 4-5 3HaKaMI1, no
B~WeHHe pa3pewa~eH CnoC06HOCTH C AaHH~M ~H~p08~M 80nbTMeT
poM AOCTHraeTC~ KOMneHCa~HeH 4aCTH HanpR*eHH~ Ha AHOAe, HanpH-

Mep, Hanp~*eHHeM HOPManbHoro 3neMeHTa. To4HOCTb cTa6HnH3a~HH 
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TCKa ~ pa3pewa~a~ cnoco6HOCTb eonbrMerpa An~ onpeAeneHHO~ 
T04HOCT~ ~3MepeH~~ reMneparyp~ AaT4~KOM r~na TGlOO np~eeAeHa 

a ma6~u4e. 

Ta6~ut~a 

~T ~I I 

1,1 K 5% 
0,1 K 0,5% 

\U 

1 MB 
100 MKB 

B reMneparypHo~ o6nacr~, 
rAe BT-xapaKrep~cr~Ka n~He~ 
Ha, MO~HO ~CnOnb30BaTb ~3Me 

p~renbHY~ cxeMy c onepau~oH 

H~M YC~n~T eneM ' 43. KOTOpa~ 
no3eon~er npoBOAHTb H3MepeH~e 

TeMneparyp~ 8 U~~POBOM BHAe. 0,01 K 0,05% 10 MKB 
Ha puc. 7 no Ka3aHa npHHu~ 

nHanbHa~ cxeMa npeo6pa3oeare
n~ TeMneparypa - Hanp~~eHHe 

An~ u~~poeoro aonbTMerpa. OnepauHOHHbl~ ycHn~renb ocylllecran~er 
npeo6pa30BaHHe BT-xapaKTep~CT~KH ul =U =lb - y T /5/ Ha 3a-
B~C~MOCTb U2 = 0,01 T. OnopHoe HanpR~eH~e. Koropoe noAaerc~ Ha 
He~Heepr~py~~~ BXOA onepau~OHHoro yc~n~ren~. pasHa een~4~He 
U0 . yc~neH~e onepau~OHHoro yc~nHTen~ AOn~Ho 6~Tb paeH~M 

+ 

1-1nr 

u1 

AT 

Uo 

U1 

1 FUc. 7. np~Hu~n~anbHa~ 
cxeMa npeo6pa3oearen~ 
reMneparypa-HanpR~eH~e. 

A =0,01 /y . 8biXOAHOe HanpR~eH~e npeo6pa3oearenR nponopuHoHanb
HO een~4HHe a6con~THO~ reMneparypbl, c K03~Hu~eHTOM nponopu~o
HanbHOCT~ 0,01 8/K. Ha puc.B np~BeAeHa ~YHKUHOHanbHa~ cxeMa 
npeo6pa3oearenR AnR u~~poeoro ~3MepeH~~ reMneparypbl a o6nacr~ 
-100° C .;. + 1 00°C. BenH4HHa onopHoro HanpR~eHH~ pasHa HanpR~eH~~ 
Ha A~OAHOM AaT4HKe np~ 0°C. 

B HacrOAUiee epeM~ cyU~ecr ey~r pa3Hble r~nbl cep~~Hblx UH~poeblx 
repMOMeTpoe c A~OAHbiMH AaT4HKaMH, HanpHMep, DRC 7 , DRC 70 , 
~HPMbl Lake Shore Cryotronics Inc. 

An~ MOHTa~a AHOAHbiX AaT4~KOB HaAO C06n~AaTb Te ~e npae~na, 
4TO H An~ APYr~x H~3KOTeMneparypHbiX repMOMerpoe. 3neKrpH4eCKHe 
npOBOAa K H3Mep~TenbHO~ CXeMe He06XOA~MO 3KpaHHPOBaTb An~ 
HCKn~4eHHR HaBOAOK OT nepeMeHHOrO TOKa, Bblnp~MneHHe KOTOpbiX 
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r-----~---~ •15 B 

K1YT531 

100k 

FUc.B. ~YHKUHOHanbHaR cxeMa u~~poeoro repMOMerpa 
An~ AHana3oHa reMneparyp - 100 °C .;. 100°C. 

B A~OAe npHBOAHT K norpewHOCTH B H3MepeHHH. H3-3a OTHOCHTenb
HO 60nbWO~ MOUIHOCTH, BbiAenAeMO~ AaT4HKOM, cneAYeT o6ecne4HTb 
XOPOWH~ TennOBO~ MOCT K 06pa3UY· 

6. 3AKIJ04EHHE 

B o63ope npHBeAeHbl ceeAeHHR o npHMeHeHHH a repMOMeTpHH 
AHOAHbiX nonynpoBOAHHKOBbiX AaT4HKOB. 

KpoMe H3BecTHbiX AHOAHbiX repMOMerpoe AnR H3MepeHH~ TeMnepa
TYPbl a AHana30He 1- 400 K, c T04HOCTb~ ~0, 1 K, MOli<HO ycnewHo npH
MeHRTb Aewee~>~e KPeMHHeeble HnH repMaHHeeble cepH~Hble AHOAbl. 

Hcnonb30eaHHe AHOAOB c n~He~HbiM y4aCTKOM BT-xapaKrep~CTHKH 
n03BOn~eT npOBOA~Tb ~3MepeH~e TeMneparypbl 8 UH~poBOM BHAe . 
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