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TIOJIEBOA IATUMK XOJLIA )
HA OCHOBE CTPYKTYP KPEMHMIA
HA M30JISITOPE

B.H. Mopoxosuu, I1.C. Ilpuxodoko,
M.JI. Bapanounuxos, A.B. 3asvasoe, A.JO. Kysun

1998,

" Hatunky Xojuia (KaK JUCKPETHBIC, TaK U B COCTaBe
MmaruuroynpasisieMbix MC) ABIS10TCS OXHUM U3 Han-
GoNee pACNpOCTPAHEHHBIX DJIEMEHTOB CEHCOPHOI
TeXHUKH. YCTPOIICTBA Ha UX OCHOBE LUIMPOKO NpUMeE-
HAIOTCSI B aBTOMATHKE, ABTOMOGHJIECTPOEHHH, pOGO-
TOTEXHUMKE, METPOJIOTHU U T.11. O6bEM BBINTYCKA NUC-
KpeTHbIX aarynkos Xosia ([IX) na ocHose Si, GaAs,
InSb M KpeMHMEBBIX MArHUTOYNPABIAEMBIX HUC
(MYHUC) cocrapisieT JeCATKM MWUIMOHOB HITYK B
TOI M HENpepbIBHO BO3pacTacT.

Onnako, n3sectanie JIX 1 MYHC umeior onpene-
JICHHbIC OTPAHMYEHMSI MX XapaKTEPUCTUK W, TIPEXNE
BCEro, Mo MArHUTHOW 4yBCTBHUTEJIBHOCTU U 3HEPTO-
noTpebIeHHUIO.

D1n nepocratku Tpaguumonueix X u MYMC Bo
MHOTOM TPEOIOJIEHbI B IPEANIaracMOM TMOJIEBOM JaT-
yuke XoJjia HA OCHOBE CTPYKTYP KPpEeMHHUN HA M30J1s1-
tope (KHU TIIAX). B srom npuGope (puc. D ax
usrotasiusaercs B TonkoMm cioe Si KHH-crpykType!
M PACTIONAraeTCsl MEXIY CIOAMU IUINIEKTPUKA, ONHUH
13 KOTOPBIX NPEACTABIsIeT cOO0# CKPBITHIN U30MpY-
ot cioit KHU-cTpyKTyphl, a Apyroi meHky SiO,
c(hOPMHPOBAHHYIO HA BHELIHEW TTOBEPXHOCTH Si. Ha
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Puc. 1. TTonesoii aaTuk XoJuia co CTPYKTYpOil KpeM-
HHI Ha H30JATOpE:

A, C — pvdneKkTpruyeckue cion; B — Si-cnoii; D —
Si-niooxka; 1 — 3MeKTPOR MUTAHUS; 2 — XOJJIOB-
CKMi1 aneKTpon; 3, 4 — 3aTBOPEI

S LES

Ne 5,

c 9 - 11.

MOBEPXHOCTH 3TOM TUIEHKH PACIOJIAraeTcst dIEKTPON
3aTBOpa. B xadecTse Ipyroro 3aTBOpa BBLICTYMACT
nognoxka KHU-cTpyKTypsL.

Takum o6pazom, KHHY TTAX npencrasiser coboi
KPEMHUEBBII MEPEMEHHBII PE3UCTOP C ABYMs yNpaB-
asnomumu 3aTBopamu. Couetanne KHM-cTpykTyphl
C BO3MOXHOCTBIO TOJIEBOTO YIPABIEHU IIPOBOTUMO-
cTbIO SioBecneunBaeT Ceayoe YHUKAIbHbIE CBOi-
crea KHU TIJIX.

Pe3koe NOBHILIEHHE MATHHTOYYBCTBUTEJbHOCTH,
06GYCI/IOBIEHHOE MAJIO TOMHIMHOM cnos Si cocTaBs-
er 1o nopsaky BenuuuHbel 107! MKM, TOrga Kak B
TpPaANLIMOHHBIX KpeMHHeBbIX JIX oHa JISXHUT B NIpefie-
gax 5-10 mMxM. Otcioja cieayer, 4To NpH IMPOYUX
pasnbix ycinoBusix KHU TIJIX mo3BossieT MoBbICUTh
MATrHMTOYYBCTBUTENBHOCTL JIX 10 [BYX NOPSIKOB
BEJINYMHBI.

Cka3aHHOE WITIOCTPUPYETCSl HA PUC.2, Toe Mpel-
CTaBJEHbl XapaKTepHble 001aCTH YYBCTBUTEIBHOCTH
TpaguiMoHHEIX JX, MarHUTOPEe3MCTOPOB M KHU
TMIX. Buano, uro KHU ITIX obnagator He TOIBKO
caMoii IUMPOKOil 0GIACTBIO YyBCTBUTEIBHOCTH, HO H
ropaszio Gojiee BHICOKOI NTOPOTrOBOi YYBCTBUTE/ILHO-
CTBIO, 3aMETHO NPEBOCXOAANIEH BEINYUHY MarHuT-
HOro Tnonst 3eMJIH.

Pe3koe ymenblienue sHuepromorpednenns. Manast
ronumHa cnost Si KHM-cTpyKTypsl 00yClaBauBaeT
Bpicokoe comporusneHue ITJIX, cocrapisiollee ne-
catku KOM mpotuB eAHUL, KOM y TPaTuIIMOHHBIX
JIX. B cBsi3u ¢ atum KHU TTIX yBepeHHo GyHKUH-
oHMpyIoT npu paGounx Tokax 0,1-0,3 MA, Torna kak
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Puc. 2. O6aacTs MATHHTOUYYBCTBHTEJBHOCTH Tpasu-
HVOHHLIX JATYMKOB XOJUIa, MATHHTOPE3HCTOPOB H
MOJEBLIX JATYHKOB X0JUIA CO CTPYKTYPOI KPEMHHIA HA
usonsrope (KHU IIIX)
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Tab6nuua 1

OCHOBHBIE XapaKTCpUCTUKHU

IIpoussosurein

Marepuan

PasMephl akTMBHOI 30HBI, MM
YyscrButensHocts, B/Tn

VienbHast 4yBCTBUTEABHOCTE, B/A Tn
HoMHUHATBHELI pabGounii ToK, MA
MakcuMasibHBIH paBounit TOK, MA
PaGouas temneparypa, ‘°C

Munamuueckuit nuanason, Tn

aox KSY-10
MUKPOH (Poccus) T'epmanust
Si 000GaAs
0,08x%0,08 0,2x0,2
0,7...1,1 0,8...1,1
1000...5000 170...230
0,2 5
1 7
-40...150%; -40...150
-40...220**
107...10? 104...10%

* TepMeTH3aLMs NIACTMACCOM;
** MeramnyeckKuil Kopnyc.

Ta6nuua 2

Tun MYHUC Hupykuusa ornupanust, MTn HMnpykuus 3anupanus, MTa Tox norpeGrenust, MA
TL170C 25 25 4-6
KHH 10 10 1-3

paGouuii TOK TpagMUMOHHBIX IX coCTaBiseT, Kak
NpPaBWIO, SAMHULBL MA.

TloBbimenne paGoueii Temneparyphl. TpagULIMOH-
Hble KpeMHeBble JIX M3roTaBIvBaloT Ha 3MMTAKCH-
ANIBHBIX TJIEHKAX, U30JIMPOBAHHBIX OT IMOMJIOXKH p —
n-riepexoaoM. I1py MOBBIILEHUN TEMIEPaTyphl yTe-
KM TOKA yepe3 TAKUEe p — H-TIEPEXOMbl GOJbILOH
IIOILAAM HAYMHAIOT NMpEensTCTBOBATE HOPMAJIBHOMY
dynkuuonnposannio JX. ITostomy paGouast Temre-
parypa Si X He npesbiuaer obsraHo 80-100 °C. B
KHWU 10X Teno JaTyUKa paciioioXKeHO Ha U30JIATO-
pe, MPENsATCTBYIOMIEM YTEUKaM TOKa B TMOMIOXKKY.
[TosToMy paGouas Temmeparypa KHHU TIAX moxer
nocrurath 250-300 °C. :

CHipKeHHe YpPOBHS IIyMa. YMEHBUICHWE YPOBHA
wyma B KHU TIIX 06ycnoB/ieHO ABYMsI IPUINHAMH.
Bo-nepBLIX, CyLIECTBEHHO ITOHHUXEHHON BEJIMYMHON
pabouero ToKa (U3BECTHO, YTO aMIUTUTYAA HU3KOYa-
CTOTHBIX 1IYMOB NPOTMOPLMOHAIbHA KBAJpaTy TOKa
NIPOXOAALIETO Yepe3 Mpubop, a B 60JIBLIMHCTBE MPaK-
tnueckux npuMeHenuit X u MYNC dynkunonupy-
JOT MpH yacToTax rnepexona nopsaaka Klu). Bo-sro-
PhIX, C TIOMOILBIO HATIPSXEHUS CMEILEHUS, IOAAHHO-
ro Ha 3arsopnl [T1JIX, MOXHO NONABUTH paccesHue
HOCHTENE 3apsa Ha rpaHvLax pasgena Si ¢ BHe-
LUIHUM M BHYTPEHHHUM JIUINEKTPUKOM U HMCKIIIOUUTDL
BKJIaJi FPAaHUYHbBIX COCTOSIHUIA B LIIyMbl IATYMKA, CTOJID
XapaKTepHblit [UIsl MAaTHUTHBIX JATYMKOB Ha OCHOBE
OOBIYHEBIX MOJIEBBIX TPAH3UCTOPOB.

IMonesoe ynpasienue napamerpamu. Bribop Besin-
YHMHBI M 3HAKA HaINpsiXKeHHUs HA 3aTBOpax IO3BOJISIET
YNpaBIATh TONLIMHON KaHaa HEpeHOCca HOCHTENeH B
TTIX u KoHUeHTpauueil HocuTtesnel B kaHane. MHbi-
MM CJIOBaMHM, H3MEHssl HAMpsDKEHWE Ha 3aTBOpax
MOXHO W3MEHATh MACHHTHYIO YYBCTBUTEJILHOCTH
TIOX, senuuuHy paGoyero ToKa, ypoBEHb LIYMOB U
JIMHAMMYECKUN JAMATIa30H.

Hossie B03MOKHOCTH cxeMuoro pemienus. OAMH U3
Haubosee pPaCMpOCTPAHEHHBIX METONOB CXEMHOIO
pxomoueHus JIX cOCTOUT B HCMONL3OBAHWU MIEPEMEH-
noro marautHoro mnosmst. Oco6ennocts KHU TTAX
COCTOUT B TOM, UTO OH JIOIOJHUTEIBHO IO3BOJISET
MOJY/IMPOBATH XOJUIOBCKUI CUIHAJI C ITOMOLUBIO U3-
MEHEHUS CMELICHUs Ha 3aTBOPAX.

B Ta61. 1 comocTaBeHb! XapakTepHsie NapaMmeTpsl
I1OX v KSY-10, onHOro U3 jiy4iunx apCeHUA-ralin-
ebix X upmbl Siemens. 3 Tabn. | BUAHO, 4YTO
KHWU TIIX cywectsenno npegocxomur KSY-10 no
LIEJIOMY PSY BaXHEMLINX XapaKTePUCTHK, TAKMX KaK
yenabHas YyBCTBUTENBHOCTD (B 5-25 pas), BOIbTOBas
YYBCTBUTEIBHOCTD (PUMEPHO HA MOPSILOK C YyUETOM
pasHMUBI B pa3Mepax KpucTaia), paGouero ToKa
(MIpUMEPHO HA TOPSIOK), M HE YCTYMaer €My no
paboueii Temneparype.

IMpeumywecTsa ucronbzoeanns KHU IT11X B mar-
HutoynpasnsgeMbix C wumoctpupyiotcs Tabi. 2, rie
TIpeCTAB/IeHbl JAaHHBIE 00 MHAYKUMHU CpabaThIBaHMst
u pabounx tokax KHU MYUC u MYHC Tnma
TL170C ¢upmbt Texas Instr, CLIA.

VKazaHHbE JTOCTOMHCTBA OMNpPENe/sIoT IMPOKUE
Bo3MoxHoctd ucnionbsopanus KHU ITIX B cen-
copHoit anmapatype. Kpome yiyqlIeHusi XapakTepy-
CTHMK YCTPOICTB, rlie TPAAULIMCHHO UCMOJIL30BAIUCE
MAaTYUKU XONIa, OTKPBIBAETCSI BO3MOXHOCTL CO313-
HKS HOBBIX CHCTEM, pa3paboTKa Y TIPOM3BOACTBO
KOTOpbIX Ha Ga3e TpanuiMoHHBIX JIX Obitu onpasia-
HBl TEXHHYECKH WM SKOHOMHYeCKH. K momoGHbIM
YCTPOICTBAM OTHOCATCSI, HAIPUMED, GECKOHTAKTHBIC
HalexHble KiaBuatypbl DBM u coToBbIX TeneoHoB
C HU3KHMM 3JIEKTpooOeceueHyeM, JIMHEITHbIE U MaT-
PMYHBIE CUCTEMbl MATHUTOBUACHMS, 6ECKOHTAKTHBIC
CHCTEMBI TTOMCKa JIeEKTOB B 3JIeKTPOKabesx, Hed-
Te- M ra30MpOBOAAX, CUCTEMbl HAaBUTALIMM M MHOTHE
JIpyrue.



	p9.pdf
	p10



