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JATUUK TUAPOCTATUYECKOI'O AABJIEHUA
HA OCHOBE MMNKPOKPHUCTAJIJIOB
AHTUMOHUNAA TAJJINA

Hcenedosano eausmnue zudpocmamuuecxozo dasaenus (0o 5000 6ap) na conpomusienue HumesuoHvLx Kpu-
CMANN08 AHMUMONUOA 2ANUSL N-MUNA, J€2UPOSAHHBLY CENeHOM UAU MeJAYpoM. Onpedesena seaununa Ko-
appuyuenma zudpocmamuueckozo dasienus 0as ymux kpucmairos: Kr= (16,5—20,0)-107 6ap™' npu
20°C. Hccaedosarno sausnue memnepamypvt 6 ouanazone om —60 do +60°C na conpomuenerue u ko3ghgu-
uuenm Kp amux xpucmannos. Paccmompena 603MOKHOCb YMEHbUEHUS MEMNEPATRYPHOU 3A6UCUMOCTIU
CONPOMUGNEHUs. NYMEM 3AKPENIeHUS. UYSGCMBUMENbHO2Z0 dJeMenma 0amyuxa Ha No0J0KKAX U3 PA3UY-
HbLX MAMEPUALO8 C PASIUUHBIM KOIDhuyuenmom aunetinozo mepmuueckozo pacwupenus. Ilpusedena xomn-

CMPYKUU paspaéomaHHozo damuuxa u ezo 0CHO8HbLE xapaxmepucmuru.

Knouesvie caosa: anmumonud zainus, oamuux, zudpocmamuyecxoe odeaeHue.

B nacrosiee BpeMs KpeMHUMI W repMaHuii, ca-
Mble PacHpoCTpaHEHHbIE MAaTepUAJNbl B IPOU3BO/I-
CTBe JMCKPETHBIX TTOJYIPOBOIHUKOBBIX MTPUGOPOB
U UHTETPAJIbHBIX CXEM, HE BCET/A Y/IOBJETBOPSIOT
BceM TpPeOOBAHUSM, TPEIbSBASEMbIM K UyBCTBU-
TEJbHBIM 2JIEMEHTAM /IATYMKOB MEXAHUYECKUX Be-
suuynH. [loatoMy BIOJTHE 3aKOHOMEPHBIM SIBJISIET-
Cs TIOWCK W WCCJIE/JOBAaHUE CBOMCTB JAPYTUX MOJY-
TTPOBO/THUKOBBIX MAaTEPHUAJIOB /IS UCTIOJIb30BAHUS
X B KauecTBe UYBCTBUTEJNLHBIX 2JIEMEHTOB TaKUX
naTyukoB. [l 9TOM 11e/11 epCIeKTUBHBIMU SIBJIM-
I0TCS TIOJIYIPOBOHUKOBBIE coeannenns A3BS [1].

[lys n3MepeHusi BbICOKMX JIABJIEHUN MCIIOJIb3Y-
I0TCSI JATYNKHU, B KOTOPBIX JIaBJEHIE U3MEPSeMOi
Cpellbl BOCTIpUHUMAETCS MeMOPaHOii, Ha KOTOPOIl
PACIOJIOKEHBI TEH30PE3UCTOPDI, BBIITOJHEHHBIE 110
Pa3JINYHON TexHoJIoTHH. B KauecTBe mpuMepa MOX-
HO IPUBECTU OOGIIENPOMBIILIEHHbIE JIATYUKU JIaB-
aenust tunma DMP 304 xommanuu BD Sensors [2],
KOTOpbIE MpeJHA3HAYEHBI /IJISI U3MEPEHUs CBEPX-
BbicOKnX zapsennii (1o 6000 6ap). Tenszomoay.ib
3TUX JATYNKOB BBINIOJTHEH M3 MOHOKDHUCTAJINYE-
CKOTO KPEMHHUSI, B KOTOPOM c(hOPMUPOBAH MOCT W3
i Py3NOHHBIX TEH30PE3UCTOPOB, A CTATbHAS MEM-
6paHa MpUBAPUBAETCS K KOPITYCY TEH30MOJIYJIS.

K nemocratkam MeMOpaHHBIX JaTYUKOB JlaBJIe-
HUS MOYXHO OTHECTH CJIOKHOCTH KOHCTPYKITUH, a
TaK)Ke MaJyioe OBICTPOJIENCTBYE U Y3KUIT JMAra3on
U3MepsIeEMbIX JIaBJIEHWI, 00YCJIOBIEHHBII KOHCTPYK-
TUBHBIMU OCOOGEHHOCTSIMU MeMOPaHbl, a JaTYNKOB
TEH30METPUUYECKOTO THUIIA C PA3JUYHBIMU yIPYTH-
MU 3JIEMEHTAMU — €llle U THUCTEPE3UC U HeJNHEN-
HOCTb BBIXO/IHBIX XapPaKTEPUCTUK, 00YCIOBJIEHHBIE
HECOBEPIIIEHCTBOM MEXAHWYECKUX CBONCTB yIIPYTHUX
3JIEMEHTOB U CBS3YIOIIETO JIJIsT KPETLIEHUST TEH30Pe-
3UCTOPOB Ha YIIPYIUX 3JIEMEHTaX.

[t usmepenust GOJIbIINX 3HAYEHUI JJaBJIEHUS,
JIOCTUTAIONINX TBICSY 6ap, 1es1eco06pa3Ho UCTIOb-
30BaTh JATYMKHU THAPOCTATHYECKOTO JAABJIEHUST, KO-
TOpbIe He TPeOYIOT CO3JaHMS CJIOKHBIX KOHCTPYK-
U ¢ YyIPYrUMU 3JI€EMEHTaMU, TIOCKOJbKY [aBJie-
HI€ Yepe3 JKUAKOCTb Mepe/laeTcsi HermoCpe/ICTBEHHO
Ha YYBCTBUTEJbHBIN 2JIEMEHT [[aTYMKA.

113BecTHBI ATYNKN BCECTOPOHHETO JIABJICHUS HA
OCHOBE TBEP/IBIX PACTBOPOB aAPCEHN/IA TN U AJTIO-
munust Al,Gay_, As [3—5]. B To xxe Bpems, cy/s 1o
JINTEPATYPHBIM JIaHHBIM [6 — 8], MOXHO c/1eaTh Bbl-
BO/I O JIOCTATOYHO BBICOKOIl YyBCTBUTEJIBHOCTU aH-
TUMOHU/IA TaJJIS N-TUTIA TPOBOJAMMOCTH K THPO-
CTATU4eCcKOMy JaBJjenuio. Vcxonas mu3 atoro, HaMu
ObLITM TIPOBE/IEHbBI UCCJIEIOBAHNUS, HAIIPABJIEHHbBIE HA
CO3/IaHVe JIATYNKA THIPOCTATUIECKOTO IABJIEHUS Ha
OCHOBE AaHTHMOHW/IA TAJIIUS.

HccrenoBanye BAMSIHUSI THAPOCTATHYECKOTO
JABJICHHUS] HA TAPAMETPbI HUTEBH/IHBIX
kpucrasioB GaSb

Huresuanpie kpucraaisl (HK) GaSb n-tuma,
BBIPAllleHHbIE METOJAOM XHUMHUUYECKHX Ta30oTpaH-
CIIOPTHBIX PeaKI[Uil, ITOABEPrajuch BO3AEHCTBIIO
THAPOCTATHYECKOTO JIaBJIEHHS B CIIENAIBHO U3TO0-
TOBJIEHHOM COCY/le JlaByeHusi. /laBienue cosaBa-
JIOCh B YCTaHOBKe BbIcOKOTO faBienust Y B/I-15000
(r. Kues, 3aBO/L «JTaJ0H» ).

W3 TpagyupOBOYHBIX XapaKTEPUCTUK, TPUBE-
NeHHbIx Ha puc. 1, a, Bugno, uro aag HK GaSb,
JIETHPOBAHHBIX TEJLTYPOM U CEJIEHOM, MTPU KOMHAT-
Hoii remneparype (T = 20°C) 3aBUCHMOCTH OTHO-
CUTEJIbHOTO U3MEHEHUsI COIIPOTURJIEHHS OT BEJIHMYN-
HbI THIPOCTATHYECKOTO JAABJIEHUS B UCCJIEJOBAHHOM
nuanaszone gasiennii (1o 5000 6ap) Hocut JuHeii-
HBII Xapaxrep.
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Puc. 1. 3aBucuMocT# OTHOCUTETHHOTO W3MEHEHUS CO-
nporussenuss HK GaSb n-tuma, JierupoBaHHBIX TeJLTY-
pom (1) u cenenom (2), OT THAPOCTATUYECKOTO JaBJIe-

nug (@) u or remneparypsl (6)

KoaddunueHT ruipocTaTHyecKoro AaBaeHus
pacCcUuThbIBaJICA C HCIIOJB30BAHUEM ITUX [JAaHHBIX
o gopmy.ie

_ 1 AR(P)

rae P — ruzapocraruueckoe [JaBJIeHUE;

KF ’ (1)

Ry — HavasbHOE CONMPOTHBJIEHUE KPUCTAJLIA;

AR(P) — usMeHeHHe COIPOTHBJIEHHS KPHCTAIA IO
BO3/ICHCTBIEM TMPOCTATHIECKOTO  JIaBJIe-
g, AR(P)=R(P)—R,.

3navenus KoaDUIMEHTA THUAPOCTATHYECKOTO
napyenus npu 20°C, ompeneseHHble U3 3THX Xa-
pakrepucTuk, coctas/stior 16,5-107 6ap~! mas HK
GaSb, snermposannbix Tesnypom, n 20-107 Gap™!
miast HK GaSb, mermpoBaHHBIX celeHOM.

[lanee uccieoBanach 3aBUCUMOCTD KO3 DuIm-
€HTa TUAPOCTATHYECKOro AaBjenust K oT TeMiiepa-
Typbl B amamazone oT —60 mo +60°C. W3 mpuse-
JIEHHBIX Ha pHUC. 2 Pe3yJabTaToB BUIHO, YTO C TIO-
BBIIIEHNEM TEMIIEPATYPbI UyBCTBUTEJIbHOCTD 00Pa3-
IIOB YMEHbBIIIAETCS.

TemnepaTypHbIii KO3 PUITHMEHT TYBCTBUTETHHO-
CTH K TH/[POCTATUYECKOMY /IABJIEHUIO BBIYMCJISJICS
C WMCIOJIb30BaHUEM pHUC. 2 110 (hopMy.ie
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Puc. 2. TemueparypHas 3aBUCUMOCTb OTHOCHTEJbHO-

ro sHavyeHuss Koa(puiueHTa TUAPOCTATHYECKOTO JaB-

aenuss HK GaSb n-tuna, seruposantbix tesaypom (1)
u cenenom (2)

1 AK(T)

T AT K (Ty)
rae AK(T)=K(T)-K(T);
AT=T-T,.

Jlns KpucTaJioB, JETMPOBAHHBIX TEJJIYPOM,
6oL nosrydenbr 3Havenus S = —(0,4...0,5)%-°C1.
Jas HK GaSb, nernpoBanHbIX cejeHOM, HalJIIO-
Jaetcst 6oJiee CUJIbHAS 3aBUCUMOCTD K03 duiireH-
Ta THJ[POCTATUYECKOTO JIABJIEHUST OT TEMIIEPATYPHI,
B 910M caydae S = —(0,70...0,95)%-°C.

W3 mpuBeJeHHbIX Ha puc. 1, 6 JaHHBIX BUJHO,
yTo B auamaszoHe ot —60 go +60°C, xpuctaaini,
JIETUPOBaHHBIE CEJeHOM, UMeoT 6osee ciabyio 3a-
BUCUMOCTb COTIPOTHBJIEHUSI OT TEMIIEPATYPbI, YeM
JIETUPOBAHHBIE TeJIypoM. TeMmieparypHbiil K0ad-
dunent conporusiaenns (TKC) onpenensiics
mo dhopmy.ie

oy L ARD)
AT R,
rae AR(T)=R(T)—R,.

Jlyisi KpucTaJIoB, JETMPOBAHHBIX TEJJIYPOM,
6bliu ToJTydeHbl 3Hauenuss a=0,5...0,7 %-°C1,
aernpoBanubix cesenom — a=0,30...0,41 %-°C™'.

Cremyer OTMETUTD, YTO TeMIIEPATypPHAs 3aBUCH-
MocTb comporuBiennss HK GaSb, a cremoBaresb-
HO, 1 BesuunHa nxX TKC omnpenensiorcss B OCHOB-
HOM KOHIIEHTpAIlMell Jerupyomieil mpuMecn — ce-
JieHa WJIM TeJIIypa, a 3HAYUT, U3MEHSIS ee, MOXKHO
mogo6parh Kpuctawibl GaSb ¢ onTuMaIbHON TeM-
[epaTypHOll 3aBUCUMOCTBIO COTIPOTHBJIEHUS.

CornpoTrusJieHre YyBCTBUTETBHBIX 3JIEMEHTOB —
HK GaSb — B 3HauuTe/bHON CTEIIEHU 3aBUCUT OT
3Ha4YeHUs TOKA [, POTEKAIOIEro Yepe3 KPHUCTAJLT,
T. €. OT paccemBaeMoii Ha YYBCTBUTEJIHLHOM 3JIEMEH-
te MormgHocTu (puc. 3). TloBbilieHe CONPOTUBIIE-
HUST, 00YCJIOBJIEHHOE CAMOPA30TPEBOM YYBCTBUTEJIb-
HBIX 9JIEMEHTOB, HAXO/ISATIIXCS B BO3/IYIIIHOU Ccpee,
HAYNHAETCs TIPU MOITHOCTH PACCEUBAHUS IIPUMEP-
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Puc. 3. 3aBucumMocTb OTHOCUTEJIBHOTO COTPOTUBJIEHUS
HK GaSb n-tuma or paccemBaeMoil MOITHOCTH B pPas-

JIMYHBIX Cpe/lax:
! — B BO3ayXe; 2 — B TEXHHYECKOM MacJe

no 1-1073 Br, B kuakoii cpege — mpu 1-1072 Br.
ITO OrpaHMYMBAET 3HaUYeHUe Pabouero TOKa BeJlu-
ynHOll 3 MA B 11epBoM ciyudae u 10 MA Bo BropoM
IIPU YCJIOBUH, YTO COIPOTHUBJICHHE KPHCTAJJIOB He
npesbiaer 100 OMm.

Pa3paGoTka JaT4uKa THAPOCTATHYECKOTO
nasjaenusa Ha ocioBe HK GaSb

Boio pazpaboTaHO HECKOJBKO BApUAHTOB KOH-
CTPYKIIUU AaTYNKA TUAPOCTATHYECKOTO JIABJIEHUS C
uyBCTBUTE/IbHBIM ajieMerToM (UJ) Ha ocHOBe aH-
TUMOHUJ/IA TaJIus, O/IHA W3 KOTOPBIX TPHUBE/IEHA
Ha puc. 4. Jlatuuk mipejictaBJisier cOO0i MeTaJIIH-
YecKuil Kopiyc /, depe3 TeJI0 KOTOPOTO MPOXOAUT
M30JIUPOBAHHBIN TePMETUYHBIN TOKOBBIBOA 2. [l
3aIUThl YyBCTBUTEIHHOTO 3JIEMEHTA 3 OT MEXaHu-
YeCKHUX MOBPEXK/EHUN MCII0Ib30BAH 3aIUTHBIN KOJI-
MavoK 4, W3TOTOBJIEHHBIN U3 TedIoHA.

PesysbraThl rpajyupoBKU JATYMKa, KOTOPas
npoBojimiach npu =1 MA, IpUBe/IeHbI HA PHUC. .
W3 rpacdukoB cienyer, 4To B 3aBUCUMOCTH OT yCJIO-
BHIi 9KCILJIyaTallud CXEeMbI TTPeo6pa3oBaHus U3Me-
HEHUS COMPOTUBJEHNS B BBIXOAHOW CUTHAJ AATYN-
Ka TpeOyIoT o6ecrieueHnst TEPMOKOMITEHCAIIUU BbI-
XOJTHBIX XapaKTEePUCTHK.

YMeHbIUTh TEMIEPATYPHYIO 3aBUCUMOCTH CO-
MPOTUBJIEHUS JATYNKA TUAPOCTATHYECKOTO JIaBJIe-

a)

Puc. 4. Koucrpykuusa (@) n saemnnii sug (6) natumnka
TUAPOCTATUYECKOTO JIaBJIEHUS:

1 — Kopmyc; 2 — TOKOBBIBOJ; 3 — YYBCTBUTEJbHBIN 3Jie-
MEHT; 4 — 3allUTHBIN KOJIAauy0K
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Puc. 5. 3aBucumocTb comnporuBienHuss U gaTumka ot

JIaBJICHUSI TP PAa3HBIX 3HaueHusX Temmeparypot (B °C):
1 —0;,2—20;3 — 40; 4 — 60

HUS MOKHO TIyTEM 3aKPETIEHUsT TyYBCTBUTENbHOTO
3JIeMEHTa Ha TIOJIJIOXKKe M3 MaTepHuaja ¢ COOTBET-
CTBYIOIUM KO3 DUITMEHTOM TEPMUYECKOTO JIMHEH-
HOTO pacliupeHus oy, oraundaonmmcs ot o HK
GaSb, pasnoro 6,2-1076 °C1,

Ha puc. 6 npuBe/ieHbI TeMITepaTypHbIe 3aBUCUMO-
CTU OTHOCUTENLHOTO U3MEHEHUST COIPOTHBJIEHUS Ty B-
CTBUTEJTBHBIX 3JIEMEHTOB IATYMKOB JIABIEHNS — CBO-
GO/IHBIX U 3aKPEIJIEHHBIX HA PA3JUYHBIX TMOJTIOMK-
Kax, a umenno: u3 cramm (a;=12-1076°C™!), nuxena
(0;=13-1076°C™1), meau (0;=16,7-1076°C™1) u gio-
pamomunnus (o;=23-1076 °C™1). 3gecp BuaHO, 4TO
Npu 3aKkperieHnn YO Ha MOAJI0KKe MOKET H3Me-
HSITHCS HE TOJIBKO 3HAYeHUe TeMIIEPATyPHOTO KO3(-
(duIenTa COMpOTUBIEHKs, HO U €ro 3HaK (Ha 110/1-
JIO’KKE U3 IIopasioMiHust, KprBas ). Haumenbiumii
TKC — npumepto 0,05 %-°C! MOJTyYeH PN
UCTIOJTb30BAHUY METHOW TIOJJIOMKKH.

[lnst 6oJiee MOJIHOM KOMIIEHCAIUU TEMIIEPaTyp-
HOM TIOTPEITHOCTH TOTIOJTHUTETHHO MOKHO MCTTOJTb-
30BaTh JIATUYMK TeMIepaTypbl Ha ocHoBe HK kpem-
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Puc. 6. TemmepaTypHas 3aBUCHMOCTb OTHOCHTEJIBLHOTO

n3MeHeHns conpotusiaeHns YD gatumka Ha ocHoBe HK

GaSb n-tuna B cBo6oaHOM coctosiauu (1) u npH ero 3a-

KpEILIeHNH Ha T0/I0kKKax u3 craam (2), nukens (3),
mean (4) u mopamomunus (5)
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Puc. 7. 3aBUCMMOCTb BBIXOJHOTO CHTHAJA JATYMKA OT
nasienuss (a) U ero TeMileparypHble XapaKTepUCTH-
ku (6) nns acummerpuunoi (1) u cummerpuunoit (2)
MOCTOBOH CXEMBI

HUSI p-TUTIA TIPOBOIMMOCTH, KOTOPBIH He YyBCTBHUTE-
JIeH K TUIPOCTATHUECKOMY JlaBJjieHnio. Ero Heo6Xo-
JIUMO 3aKPEILIATh B HETIOCPEJCTBEHHON GJIU30CTU OT
YYBCTBUTEJIHHOTO 3JI€EMEHTA JJaTUrKa faBjenns. [1pn
3TOM HEOOXO/MMO YYUTBIBATh TO, YTO COIPOTHUBJIE-
nue YD npu makcumasbHoM gasienun (5000 6ap)
uaMeHsercs 6oJiee YeM B /IBa pa3a MPH BKIIOUEHUN
€r0 B MOCTOBYIO CXEMY, a 3aBUCHMOCTDb BBIXOJHOTO
CUTHAJIa OT JIaBJEHWSI MMeeT HeJUHEHHbIM Xapak-
Tep. DTOT HEJOCTATOK MOYKHO YCTPAHUTH, UCIOJIb-
3y JIJISE MUTaHUS MOCTOBO CXeMbI NICTOYHUK TTOCTO-
STHHOTO TOKA UJIM aCHMMETPHYHYIO MOCTOBYIO CXEMY.

B paccmarpuBaemoM jgartunke o6a YyBCTBU-
TEJTHbHBIX 3JIEMEHTA BKJIIOUYEHBI B MOCTOBYIO CXEMY
¢ xKoaddurmentom acummerpun n=9. /s MOBBI-
NIeHNUs] 9yBCTBUTEJHBHOCTH aCUMMETPUYHOTO MOCTA
Hanpspkenune nutanus U Heo6XOAUMO YBEJUYHUTD
B (1+n) /2 pasa OTHOCUTEIbHO HANIPSIKEHUS TIHTA-
HUSI CUMMETPUYHOTO MocTa (9TO cjie/lyer us ycJio-
BHSI PAaBEHCTBA JOMYCTUMOI MOIHOCTU PAaCCESTHUS
Ha YD B cxeMaxX CHUMMETPUYHOTO M ACUMMETPUY-
HOTO MOCTOB). BBIXO/HBIE XaPaKTePUCTUKH JaTYH-
Ka TUPOCTATHYECKOTO /IABJIE€HNs, TPUBEJCHHbBIE HA
pHC. 7, CBUJIETEJLCTBYIOT O 11€71€CO06PA3ZHOCTH MTPH-
MEHEHMS] AaCHMMETPUYHOTO MOCTa: TeMIIeparypHas

3aBUCUMOCTD YyBCTBUTEJIbHOCTU BBIXO/IHOIO CUTHA-
Jla JaTYMKa YMEHBIIAETCS M0 CPAaBHEHUIO C CUMMe-
TPUYHOW CXEMOW MOYTH Ha MOPS/IOK.

3akouenue

[IpoBesennbie uccae0BaHUS yKa3bIBAIOT Ha
MePCIEKTUBHOCTh JATUYUKOB THAPOCTATUYECKOTO
JlaBJIEHUsI HA OCHOBE HUTEBUIHBIX KPUCTAJIJIOB aH-
TUMOHK/A Tajaus n-tuna. llpm mamepeHun BbI-
COKMX JIaBJEHUN TaKWe JaTYUKU UMEIOT OIpee-
JIEHHDBIE MIPEUMYIIECTBA 110 CPABHEHUIO C JaTUYMKa-
MU JIaBJIEHUS C TIOJYITPOBOJHUKOBBIMY TEH30PE3U-
CTOPaMH, 3aKPEIJIEHHBIMA Ha YIPYTUX 3JeMEHTAX
[2, 4, 9], a umeHHO:

— CyIIECTBEHHOE YITPOIeHNe KOHCTPYKITUH JaT-
YUKa 32 CYET OTCYTCTBUS YIIPYTUX 3JIEMEHTOB U He-
06XOIMMOCTH KPETLJIEHNST HA HUX TEH30PE3UCTOPOB;

— BBICOKAs 9yBCTBUTEIBHOCTD K JAaBaennio (n3-
MeHEHHeE COIPOTUBJIEHUS IpuMepHo Ha 18 —20% Ha
1000 6ap), MOCTOSIHHAS B NINPOKOM JMAIIA30HE BbI-
COKUX [IaBJIECHUI;

— yJIydllleHue MEeTPOJIOTMYECKUX XapaKTepH-
CTHK JIATUYMKA 32 CUET OTCYTCTBUSI TUCTEPE3UCA.

Cremyer OTMETHUTD, YTO Pa3pabOTAHHDBIH JJATYUK
JIaBJIEHUsT 10 CBOMM TapamerpaM (4yBCTBUTEJIb-
HOCTb, JMAIIa30H U3MEPSAEMBIX JaBJICHUN) HE yCTy-
MaeT JJaTYMKaM BCECTOPOHHETO JIaBJIEHHST Ha OCHO-
Be TBEPBIX PACTBOPOB apCEHU/IA TAJJIUS U AJIO-
muHus [3], a TeXHOJOTHS €ro M3roTOBJICHUS 3Ha-
YUTEJBHO MPOIIE, YeM JJaTYMKA, OIMUCAHHOTO B [4].
JlaTyuk MOKeT HaiiTH TpUMeHeHHe I U3MePEHUs]
BBICOKHUX M 3KCTPEMAJIbHO BBICOKHMX JIABJIEHUI pa-
604YNX KUJIKOCTEH TUAPABIMYECKUX CHUCTEM, IJISI
MCCJIeTOBAHUS MIPOIIECCOB C BBICOKUM JIaBJIEHUEM B
XUMUYECKON 1 HePTEeXMMUYECKOH MPOMBIIIJICHHO-
CTH, U3MePEHUS JIaBJIeHusT 6yPOBOTO PacTBOPA M JIp.
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JATUUK TTAPOCTATUUYHOI'O TUCKRY HA OCHOBI MIKPOKPUCTAJIIB
AHTUMOHIZIA TAJITIO

Aocnidxeno enaus ziopocmamuunozo mucky (0o 5000 6ap) na onip Humxonodib Hux KPUCMAIié AHIMUMOHIOA
2ani10 N-MUnY, 1€208AHUX CEAeHOM A60 meaypom. Busnaueno seaununy xoediuienma ziopocmamuunozo
mucky O0as yux xpucmanie: Kr= (16,5—20,0)-107° 6ap™! npu 20°C. [Jocridxeno eéniug memnepamypu
6 dianasoni 6id —60 do +60°C na onip ma na xoeghiyicum Kp uyux xpucmanis. Po3zisnymo MOXAUSICMo
3MEHWENHA MEeMNePAMYPHOT 3ATeHKHOCIT ONOPY ULLAXOM 3d7€plnﬂ€HHﬂ 4YmauGozo eneMenma damuuxa Ha
nioKAadKax 3 pisHux mamepianie 3 pianum Koepiuicnmom Ainiinozo mepmiunozo poswupenns. Hasedeno
KOHCIMPYKUTI0 PO3PO6ILEH020 OAMUUKA i 1020 OCHOGHT XADAKMEPUCTIUKIL.

Knouoei croea: anmumonio zanito, damuux, 2i0pocmamuunuti muck.

DOI: 10.15222 /TKEA2015.4.19

A. A. DRUZHININ, I. I. MARYAMOVA,
UDC 621.315.592 A. P

. KUTRAKOV, N. §. LIAKH-KAGUY

Ukraine, Ukraine, Lviv National University «Lviv Polytechnic»
E-mail: druzh@polynet.lviv.ua

SENSOR OF HYDROSTATIC PRESSURE BASED ON GALLIUM ANTIMONIDE
MICROCRYSTALS

Currently, silicon and germanium, the most common materials in the production of discrete semiconductor
devices and integrated circuits, do not always meet all the requirements to the sensing elements of mechanical
quantities sensors. Therefore, it is logical to research the properties of other semiconductor materials that could
be used as sensing elements in such sensors. A>B’> semiconductor compounds seem promising for such purpose.

Effect of hydrostatic pressure up to 5000 bar on the resistance of n-type antimonide gallium whiskers doped
by Se or Te was studied. Coefficient of hydrostatic pressure for this crystals was determined, it equals K;, =
(16,5—20,0)-107> bar™! at 20°C. Temperature dependence of resistance and coefficient K, for this crystals
in the temperature range +60°C was studied. Design of the developed hydrostatic pressure sensor based on
GaSb whiskers and its characteristics are presented. The possibility to decrease the temperature dependence
of sensitive element resistance by mounting GaSb whiskers on the substrates fabricated from materials with
different temperature coefficient of expansion was examined. It was shown that mounting of GaSb crystals
on Cu substrate gives the optimal result, in this case the temperature coefficient decrease to 0,05%-°C™!, that
leads to decrease of output temperature dependence. The main advantages of developed pressure sensor are:
the simplified design in comparison with pressure sensors with strain gauges mounted on spring elements;
the high sensitivity to pressure that is constant in the wide pressure range; the improvement of sensors
metrological characteristics owing to hysteresis absence. The possible application fields of developed sensors
are measuring of high and extrvemely high pressurve, chemical and oil industries, measuring of pressure in oil
bore-holes, investigation of explosive processes.

Keywords: gallium antimonide, sensor, hydrostatic pressure.
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