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OIITUYECKUI JIATUMK TEMIIEPATYPbI
HA OCHOBE HAHOKPUCTAJIUIMYECKOMU IJIEHKH SiC

Ha ocnose nanokpucmaniuueckux nieHok
KyOuuecko2o noiumuna kapouoa KpemHus,
NONYUEHHBIX NPAMBIM UOHHBIM OCANCOEHU-
eM Ha nooodcKe u3 jelukocangupa, pas-
paboman unmepgepeHyuorHHblll 0AMYUK
memnepamypbi.

B cBs13u ¢ OypHBIM pa3BUTHEM aBTOMATU3UPOBAHHBIX
CUCTEM KOHTPOJIS M YIPABJICHUS U TIEPEX00M K THOKUM
ABTOMAaTHU3MPOBAHHBIM IPOHU3BOJICTBAM CTPEMHTEIHHO
pacTeT HoTpeGHOCTh B Ha/IEXKHBIX JaTUYMKaX Pa3InIHbIX
(U3NIECKUX BEITMYNH, B YaCTHOCTH, JIATYUKOB TEMIIEpa-
Typsl C HIMPOKUM Auana3oHoM usMepeHui. [lomnmo
BBICOKHX METPOJIOTHYECKHUX XapPaKTEPUCTHK, TATUUKU
JIOJDKHBI 00J1a/1aTh BBICOKOH CTaOMIIBHOCTBIO M HAJIEK-
HOCTBIO. DTHM TPeOOBaHUSIM MaKCUMAJIHHO YIOBICTBO-
PSIIOT BOJIOKOHHO-ONTHYECKHE AATYMKH TeMneparypsl [1],
OCHOBHBIM Y3JIOM KOTOPBIX SIBJISIETCS TEPMOUYBCTBUTEIb-
HBIN 3JIEMEHT, OINPEACIIAIONINI dKCILTyaTallMOHHbIE Xa-
PAKTEpUCTUKH JATUUKA.

B pabore [2] moka3aHo, 9To HanO0JIee YyBCTBUTEITb-
HBIM 1 TOMEXO03aIIUIIEHHBIM ABJISETCS METOJI JIa3ePHOH
UHTEePPEPCHIMOHHON TEPMOMETPUN NPO3PAYHBIX WIIH
MOJTyPO3payHbIX INIACTHUH, UCIIOTHSIOLIUX POJIb 3TAI0-
Ha ®abpu—Ilepo mist 30HIUpYIOMEro M3TydeHus. Tax
KaK IIPYU HarpeBaHUH N3MEHSIOTCS MTOKa3aTelb PEeIoM-
JIEHV ¥ TOJIILIMHA [UTACTUHKH, TEKYII[asi TEeMIIepaTypa orpe-
JeTsieTCs 0 M3MEHEHHUIO (ha3bl BOJIHBI ONITHYECKHX pe-
30HAHCOB JIN0O M0 U3MEHEHHIO KOHTpAcTa HHTepdepeH-
IIMOHHBIX T0JI0¢. B padote [3] mpoBeaeHO n3yueHune pe-
3oHaHCcOB dTasoHOB dabpu—Ilepo, cocTosmux U3 cTek-
JISTHHBIX ¥ KPEMHHEBBIX IJIACTHHOK. bBITo TOKa3zaHo, 9To
10 YYBCTBUTEILHOCTH 3TOT METO/] Ha 3—4 mopsiika npe-
BOCXOJIUT JIpyTHE METObI TEPMOMETPHUU U UMEET 10BOJIb-
HO LIMPOKUH Tuana3zoH usMepseMbix TeMieparyp. [pu
HCIOIb30BaHUH MOITYTPOBOAHUKOBBIX TUOAHBIX Ja3€pOB
Y BOJIOKOHHO-ONITHYECKOM JIMHUHU CBSA3U METOJI JOCTUTa-
€T BBICOKOM HaJEKHOCTH IPU MaJIod Macce u oobeMe
Jarurka. Kpome Toro, Takue CUCTEMbl yCTOMYUBBI K 2J1€K-
TPOMArHUTHBIM HABOAKAM, YTO 00ECTICUNBACT PAdOTy J1aT-
YHKa B YCJIOBHUAX BO3JEHCTBHS MOIIHOTO JIEKTpOMAr-
HUTHOTO M3ITy4EeHHUS U DJIEKTPOMArHUTHBIX TOMEX.

st paciimpenyst BHICOKOTEMITEPaTypPHOM TPAHMIIBI
JMara3oHa u3MepeHnH HeoOX0IMMO ITpUMEHeHHe Ooee
HIMPOKO30HHBIX M TEPMOCTOMKUX MOJYNPOBOIHUKOB U
JIUAIIEKTPUKOB. B KauecTBe BRICOKOTEMIIEPATYPHBIX HH-
tepdepomerpoB Dadpu—Ilepo MoryT OBITH UCIIONB30BA-

HBI IJIEHKH KapOuaa kpemuans SiC, ocaxxIeHHbIE Ha I1a-
ctuHbl u3 nedkocandupa (AlL)0,).

U3zBectHO, uTo SiC MMeeT 1o CpaBHEHUIO ¢ KPEMHH-
eM OoJIBIITY IO IIMPUHY 3alpeIieHHON 30HbI U 00JIee BBI-
cokyto Temrieparypy [ebas. DTo obecrieunBaeT yBenu-
YeHue 00J1acTH pabouuX TEMITEPATYP U BEICOKYIO TEPMH-
YEeCKYI0 CTa0MIILHOCTE MaTepuana. Kapoun kpemuus 00-
JaJaeT Takke OOJBIION paanalliOHHON U XUMUYIECKON
CTOMKOCTEIO0. B TO k€ BpeMsi BRICOKHE TeMIIEPaTyphl Tpa-
TUITMOHHBIX TEXHOJIOTUN BBIPAIIMBAHUS KPUCTAILITIYC-
CKHUX IUICHOK KapOu/1a KPEMHUSI CYIIECTBEHHO OIPaHUYH-
BaIOT BO3MOXKHOCTH €TO NMPUMEHEHHI B CEHCOPHBIX
yCTpoicTBaX. BRIXOIOM M3 ATOTO TTOTIOKEHUS MOXKET OBITH
HCIOJIb30BaHNE HAHOKPUCTAIUTMYECKUX TIEHOK KapOu-
Jla KpeMHUsI, TeMIIepaTypa MOJIyYeHUsT KOTOPBIX 3HAYH-
TenbHO HIKe. OMH U3 METOI0B MOJTydeHHsI HAHOKPHC-
taumnieckuXx mieHok SiC (ne-SiC) Obu1 paszpaboTaH aB-
TOpaMu U onucad B [4].

enpio HaCcTOSIIICH paOOTHI SBISETCS H3YUCHHUE BO3-
MOKHOCTH TIOCTpOEHUs Ha 0a3e cTpykrypbl "nc-SiC-
IUIeHKa/edkocangup" BOJIOKOHHO-ONTHYECKOTO JaTYH-
Ka JUIsl N3MEepPEHHS TEMIIEPaTyphl B IIMPOKOM THAITa30He.

IJKCIepUMEHT U 00Cy:K/IeHHEe Pe3ybTaToB

J1s mpUrOTOBNEHUS HAHOKPUCTAJUTMIECKUX TIEHOK
13 KapOua KpeMHUS Ha TUDIICKTPHUECKHX MOJTOKKAX
WCTIOJIh30BaH pa3paboTaHHbINA B IHCTUTYTE MOHOKpPHC-
ta;mioB HAHY MeTon npsiMOro HOHHOTO OCaXKJI€HUS C
IJTa3MEHHBIM HCTOYHUKOM HOHOB, B KOTOPOM HCIIOJIB30-
BaH KaroJ W3 KapOuaa KpemHHs. MeTosa mo3BojseT
YIPaBJIATh SHEPTUEH HOHOB M TEMIIEPATY PO MOI0KKH U
OCaX/IaTh KPUCTAJUTMIECKIE TUIEHKN KapOu1a KpeMHUS
C pa3JIMYHBIM MOJIUTUITHBIM COCTaBOM [5]. MBI ucmions-
30Bau nc-SiC-tureHkn Kyondaeckoit Monudukammm 3C—
SiC, ocayxaeHHBIE HA MTOUIOKKY U3 TIOJIMPOBAHHOTO JIeH-
Kocandupa (BbIpallleHHOTO Takxke B VHCTUTYyTE MOHO-
KPHMCTAIUIOB) py Temneparype noioxku 1. =930°C n
sHepruu noHos 90 5B [6].

Ha pwue. 1 npencraBieHbl COEKTPbl PEHTIE€HOBCKOM
g pakiyu ne-SiC-TIIeHOK TOMIHHON IPUMEPHO 3 MKM.
ToHKHE HAHOKPUCTAIUTUYECKUE IIEHKH, OCaXICHHBIE ITPU
temrieparypax noanoxku 850, 890 u 930°C, nemoHCcTpH-
POBaJIM MUKK PEHTICHOBCKOM IH(PaKIHU, COOTBETCTBY-
FOIIIUE OCHOBHBIM OTPaXKEHHUAM OT TtockocTei (111) Mo-
mudukarmm 3C—-SiC (muk mpu yrre 35,5°) ¢ momymmpu-
Hamu uaui 0,72°, 0,6° u 0,5°, coorBeTcTBeHHO. Hanbo-
Jiee HHTEHCHUBHBIHN pediekc 1, COOTBETCTBEHHO, HANMEHb-
1ast nosymmpuna Oeum nostyuenst st 77 =930...950°C.
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Puc. 1. PentrenoBckas qudpaxnus ot mieHok SiC, momydeH-
HBIX TP Pa3IMYHBIX TEMIIEPATYPAX MOIOKKH:

] — mudpakIHOHHAs KPUBAS JUTA TUICHKH, OCaXIEHHOI TIPH TeMTIe-

parype nomnosxkku 850°C; 2 — 1o ske anst 890°C; 3 — 1o ke am1s1 930°C

Kpome 0CHOBHBIX MaKCUMYMOB, UMEIOTCS JIOBOJILHO ClIa-
OBbIe MUKK OTpakeHUH oT miockocTei (220) 3C-SiC, uto
CBHJICTEIIHCTBYET O BO3MOXKHOU TeKCType cioeB SiC,
T. €. mockoctH (111) mapamienbHbI MI0CKOCTH TOATIOXK-
ku. B maHHBIX ycnoBusax ObuTH ocaxieHbl nc-SiC-11eH-
KU Pa3IUYHON TONIIMHBI Ha JeHKocandupoBbIe MOI-
JIOXKKH.
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Puc. 2. Cnextp orpaxeHus oT TieHOK nc-SiC pazmuaHOn
TOJIIUHBI L, OCaXJAEHHBIX MPHU TeMIepaType MOMI0XKKU
T =930°C:

1 — L=0,6 mxm; 2 — L=1,4 mxm; 3 — L=2 mxMm; 4 — 3,34 MKM

Onruyeckye cBOMCTBA OCaXIeHHBIX SiC-IUIEHOK 13-
y4YaJHCh ITyTeM U3MEPEHUH 1 aHAITN3a CIIEKTPOB OTpaXKe-
HUS ¥ TIpOIycKaHus Ha criekTpodoromerpe Lambda 35
¢upmet Perkin Elmer ¢ npucTaBkoii oTpaxeHust Ipx HOP-
MaJbHOM TaJICHUH CBETa B CIIEKTPAILHOM JIHAIa30HE
190—1100 um. Ha puc. 2 mpeacTaBiieHbl CIIEKTPBI OTpa-
skeHnst nc-SiC-TICHOK Pa3TUIHOM TOMIIUHBI HA TTOIOXK-
Kax U3 Jielikocarupa B CeKTpaaIbHOM auamna3one 500—
1100 uM. [Tpu TONIIIMHAX TUIEHKU TOPSAJIKA TTMHBI BOJIHbI
U3Ty4deHus Oblia MOJy4YeHa yCToHInBas uHTepdepeHim-
OHHAasl KapTUHKA. JTO CBUAETENBCTBYET, UTO BEPXHHUE U
HWKHHE TOBEPXHOCTH Ne-SiC-TUIEHKH ABISAIOTCS 3epKa-
namu uHTeppepomerpa Gadpu—Ilepo, KoTOpkIl cxema-

TUYHO U300pakeH Ha puc. 3. 31ech | — CIEKTPOMETp
Lambda 35; 2 — kBapueBbie CBETOBOBI; 3 — coracy-
OIIINE JIMH3HI; 4 — 3epKajia IIoCKue; 5 — (QuiIsTp, oT-
pesaronmii UK-n3ny4enue; 6 — oronpuemHoe ycTpoii-
CTBO; 7/ — KoMIbloTep; 8§ — uHTepdepomerp Dadbpu—
[Tepo; 9 — narpesarens; /() — Tepmomnapa st KOHTPO-
7151 TeMIeparypsl; 0 1 6' ) — yIiibl nageHus U OTpaKEHHUSL;
0, — yros npenomienus; n — I0Ka3aTelb IpeIoMIIe-
HUYSL.

a) 2 8

10

nSapzl,76
Nng=2,6...2,9
n,,~1,0

Puc. 3. Cxema crieKTpabHOW ONTUYECKON CUCTEMBI IS U3-

MEpPEHHUs TEMIIEpaTypbl C MOMOIIBIO TNIEHOYHOTO MHTEp-

depomerpa @abpu—Ilepo, usrorosiennoro u3 ne-SiC (a), u

¢dopmupoBanue unrepdepenun B uHTephepomerpe dad-
pu—Ilepo (6)

Jlis IByX COCeOHMX Jy4el, pacipocTpaHsIOMUXCs
MeX Ty 3epKasiaMi HHTep(hepoMeTpa 1Mo yriiom 0, onTH-
YecKast pa3HOCTh XO/1a BOJIH, 3aBUCSAIIAst OT TEMIIEpaTy-
PBI, OIIPEAEIISIETCSI COOTHOIIECHHEM [ 7]

A=2n(\,T)-L(T)-cos0,, (1)

e n=f(A,T) — noka3zaress npeaomiieHus mwieHku SiC, sBIsOIMics
(byHKIHEH ITHHBI BOTHBI CBETA A, 1 TemIieparypbi 7,
L — paccrosiHEe MeXIy 3epKalaMH HHTephepomerpa
(tonuHa nc-SiC-1IeHKH), 3aBUCHIIEe OT TEMIIepa-
TyphI;
0, — yrou npenoMIeHHns CBETOBOTO Jiy4a B nc-SiC-TieHKe.
OnTHueckoll pa3HOCTH XO/1a COOTBETCTBYET U3MEHE-
HUE Pa3HOCTH (a3 BOJH:
AD=21n(A,T)-L(T)/\,
rae 6i=0, cos@l.=1 .
Onrtryeckas BOJIHA, OTPaKEHHAast OT TOHKOILIEHOYHO-
ro nc-SiC-unrepdepomerpa @adpu—Ilepo, Becbma uyB-
CTBUTENIbHA K BO3MYIIEHHUSM BHEIIHETO (PU3MYECKOTO
rnapameTpa — U3MEHEHUIO TEMIIEPaTypbl CPeJibl, KOTO-
past BAMSIET Ha ONTUYECKYI0 PA3HOCTb XO/1a OTPAKEHHBIX
CBETOBBIX ITy4KOB. PeriB 0OpaTHyto 3a1a4dy 1o onpese-
JICHUIO U3MEHEHUH ONTHYECKOM pa3HOCTH X014 KOT€PEHT-
HBIX CBETOBBIX IIyYKOB, MOKHO OIPEICIUTh U3MEHEHUS
temneparypsl uaTepdepomerpa Gadpu—Ilepo. B pabote
[7] TemIiepaTypHas 4yBCTBUTENLHOCTD N3MEHEHNS (ha3bl
ObL1a oTpezesieHa KaKk

2
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AD/IAT = 2mnLic, /). 3)

3nech K=K, K} K, — TEPMOOTITHIECKHIA ko dunu-
et SiC-untepdepomerpa, Kotopsiii paseH (1/n)-(An/AT),
v k,=(1/L)"(AL/AT) — temmepaTypHblii ko>pdHIHEHT
pacumpenns (TKP) minenkn.

U3 dhopmynst (3) BUAHO, YTO H3MEHEHHE (a3bl BOJI-
HBI OT TEMIIEpaTypbl IPSIMO MPOIOPLUOHATBEHO TOJIINHE
1 TI0Ka3aTero npeaomiieHus SiC-IUICHKH, a TAKKE CyM-
Me TepMoonTrieckoro ko3dduiuenra SiC-TuIeHKH 1 ee
TemIieparypHoro kodddurmenra pactmpenus. Takum 00-
pa3oM, yBeIMUYEHUE TEMIIEPATYPHON 1yBCTBUTEIbHOCTH
M3MeHeHHA (Pa3bl MOYKHO MTOTYYUTh IPH OCAXKIEHUH 00-
Jiee TOJICTBIX TUICHOK, HAlpUMep MUKPOMETPOBBIX TOJI-
e, OTHaKO MBI 0OHAPYKHIIH, YTO TIPH TOJIIIHHAX NC-
SiC-mieHOK, 00JIBIINUX YeM 2 MKM, BO3HUKAIOT HCKaXe-
HUS THTEP(EpEeHIIMOHHOM KPUBOW. ABTOPBI [IOJIArako0T, YTO
HIPUYNHOHN 3TOT0 3P eKTa MOryT OBITH OCTATOUHBIC Ha-
NpsOKEHHS B TuIeHKe ne-SiC, CBsI3aHHBIE ¢ Pa3TUYieM B
TeMIlepaTypHbIX Ko3hduiuenTax pacmmpenus SiC-1ieH-
KH 1 OUI0KKH 13 Al,O5, 1, KaK CIIEJICTBHE, TIOABIEHUE
OTNITHYECKOM HEOTHOPOTHOCTH B CTPYKTYpPE, IPUBOJIAIIEE
K Pa3MBITHIO HJIH MOIYJSILUH HHTepdepeHunu. Pe3ynb-
TaThl HCCIIEIOBAHUM TUICHOK Pa3HON TOJIIMHBI (pUC. 2)
MOKa3bIBAIOT, YTO HanOOJIee ONTUMAIBHBIMHU SIBIISIOTCS
TOJIIIUHEI OT 1,5 10 2 MKM.

Jist kapOuzia KpeMHUS HIMEIOTCS I0CTaTOYHO Ha/IeK-
HBIE JIAHHBIE, KACAIOIIUECS BEJIUYMH K, U K, , BXOISAIIHMX
B Gopmyny (3). B pabore [7] ObuTO MTOKa3aHO, YTO IS
wieHOK SiC XOpOIIO BBIOHSETCA yenoBue K, >>k, . [1pn
3toM ¢opmyia (3) MokeT ObITh peodpa3oBaHa B Gop-
myny [7, 8]

AD/AT=2m-L/A, (T))-{(1/A, (T))- (AL, /AT)}.  (4)

3nech km(T 0) — ITMHA BOJHBI MaKCHMyMa WHTEp-
epennuu ipu ucxonuoit remneparype T, AA, — u3-
MEHEHHE AJIMHBI BOJIHBI P HarpeBe HHTephepoMeTpa.

Takxum 00pa3oM, M3MEHEHHE ITOKa3aTels peToMIIe-
HUSI U TOJIIIMHBI TUICHKH ¢ U3MEHEHUEM TeMIepaTyphl
00ycliaBIMBaeT U3MEHEHUE AJIMHBI BOJIHBI HHTEP(EpeH-
IIUOHHBIX 3KcTpeMyMoB. U3 (opmynsl (4) BUIHO, YTO
nu3MeHeHue (hazbl OTPaKEHHOM BOJIIHBI IPOTIOPLIHOHATb-
HO CIBUT'Y MAKCUMYMOB WJIH MUHHMYMOB HHTep(EepeH-
IIUH TIPY I3MEHEHHUH TeMIIepaTypsl IIeHKH. To ecTh mpu
HarpeBe IIICHKU HHTEeP()EPEHIIMOHHBIE CIIEKTPBI OTPaske-
HUSL JOJDKHBI IEMOHCTPUPOBATH CIIBUT CBOUX IKCTPEMY-
MOB BJIOJIb OCH JIJTUH BOJIH.

Cxema yCTaHOBKH ISl U3YYCHHSI PE30HAHCOB 3Ta-
nona ®abpu—Ilepo, cocrosiero u3 nc-SiC-mIeHKH,
OCaXXJIEHHOH Ha canupOBYIO IMOAJIOKKY, TOKa3aHa Ha
puc. 3, a. 3ouanpoBaHNEe 00PA3L0B NPOBOANIN MOHO-
XpoMaru4eckuM u3inydenreM B auarnazone S00—1100 um
C MOMOIIBIO ONTHKO-BOJIOKOHHOHU mpucTaBku. s do-
KYCHPOBKH ITyYKa Ha IOBEPXHOCTH IJIACTUH ITPUMEHSIIN
JUH3BI ¢ POKYCHBIM paccTostHueM 10—16 MM, 1uameTp
Myd4Ka Ha IIOBEPXHOCTH HHTEP(PEpOMETpa COOTBETCTBO-
BaJ CBETOBOMY JMAMETpPy ONTHYECKOro BOJOKHA. J[is
3TOTO TOPIIBI CBETOBOIOB M 00pa3ell yCTaHABIMUBAIN HA
nBOItHOM (pokycHOM pacctosHnu nuH3. [Ipumenenne
JIMH3 TMO3BOJISATIO HE TOJBKO COTIIACOBATH OMTHYECKHUN
TPAKT CO CBETOBOJAMH, HO U HAIIPABJIITh MOHOXPOMATH-
YecKOe M3JIy4deHHE Ha HcCIedyeMblii oOpasew mox yr-
J10M, MeHbITUM 8—10°, 4TO JaeT BO3MOKHOCTH MPEHE-

Operars MOSAPU3AIMOHHBIMU COCTABIISIOIINMHI OTPaKEH-
Horo cBeTa. OTpaKeHHBIH OT MHTEPPEPOMETPHUUECKOH
CHCTEMBI CBETOBOH MTOTOK C TIOMOIIBI0 OIITHYECKOTO BO-
JIOKHA ¥ aHAJIOTUYHOM JIMH30BOH CHUCTEMBI (POKYCHPO-
Bajicsl Ha (POTOIPUEMHHUK CIEKTPOPOTOMETPaA, PO
IIpeIBApUTEIILHO Yepe3 GUIBTP 5, KOTOPBIH 0Tpe3aeT na-
pasuTHoe HH(]paKpacHOe U3Iy4eHHe, UIylIee OT Harpe-
TOro HHTEp(hepomMeTpa.

TemnepaTypy oOpasiia MOBBIIIAIN C TOMOIIBIO Ha-
rpesatena oT 25 no 600°C gepes kaxasie 25—50°C.
3T0 NO3BOJIUIIO PETUCTPUPOBATH U3MEHEHUS U1l HECKOIb-
KHX MEPUOJI0B HHTEP(PEPOrpaMMBl, IT0 KOTOPHIM MOXKHO
OTIPENIeIUTh CABHT IKCTpeMyMoB. Kpome Toro, 11t u3y-
YEHUS CTATHCTHKH (Pa30BBIX N3MEHEHUH Ha KaXKJ0M 00-
pasue 3oHaupoBany 10 Touek, pacrnoloKEHHBIX BAOJIb
IIPOM3BOJILHO BHIOPAHHON TWHUM Ha paccTosHuu 0,5—
1,0 mm npyr ot npyra. MicxonHas naTepdeporpamma nu3-
MepsiIach PU KOMHATHOM Temmneparype 7)), a mocieny-
fonre nHTepdeporpaMMbl — IMPU HarpeBe JaTduKa Jio
temneparyp 7, >T,. Temneparypa unrepdepomeTpa KoH-
TPOJINPOBAIIACH C TOMOIIBIO XPOMETb-ATIOMEIIEBOH Tep-
Mornapel. CHrHan GpoTonprueMHHUKa CIIEKTPOPOTOMETpa
[I0CJIEe YCUIICHHS PETHCTPUPOBAJICS U 00pabaThIBaJICS C
ITOMOIIBIO KOMITBIOTEDPA.
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Puc. 4. CnBur uHTep(PEepeHINOHHOTO MaKCUMyMa TpH Ha-
rpeBaHud nc-SiC-TUIEHOYHOTO HMHTEpPEepoMeTpa OT KOMHAT-
HoM Temmepatypsl (25°C) no Temmeparypsr 320°C.
TonmuHa nc-SiC-TIeHKH 2 MKM

Ha puc. 4 mokasansl 18e HHTEp(EPEHINOHHBIE KPH-
BbIC OTPaKCHUS TIPH Pa3HBIX TEMIIEPaTypax TOHKOILIE-
HOYHOTO MHTEepdepomeTpa. bbuto ycraHOBIIEHO, YTO
C/IBUT MHTEP(EPEHIIMOHHBIX MAKCHMYMOB yBEITUUHBAII-
cs1 ¢ yMeHbIIIeHHeM ropsiaka narepdepernnu. [lopsmox
nHTepdepeHIH ObUT pacCUUTAaH IJIsl BCEX MAKCUMYMOB
10 METOJMKE, OMMCAHHOH B pabote [5]. Pacuer Temrre-
patypHOro m3MeHeHus ¢dasbl 1o Gopmyre (4) mokasan,
yro A@/AT nnst uHTEpPEPESHINOHHBIX MAaKCHMYMOB C
JUTHHAMHU BOJH A<700 HM CyHIECTBEHHO OTJIMYAETCS
(mpumepHO Ha 60%) OT BBIUMCIEHUI N3MEHEHNUS (Has3bl
Ha IPYTUX A,. DTO CBA3aHO C HOABIEHUEM B 9TOH CIIeK-
TpaJbHOW 00JaCTH 3aMETHOTO IMOTIIONIEHHS IPU POCTE
TopsIiKa m MakcuMyMa Kod¢dGuimeHTa oTpaxxeHus (Ha
9THX JJIMHAX BOJH YXKe IOSBIISICTCS XBOCT QyHIaMeH-
TaJILHOM TOJI0CHI MTODIOIIeHHS TUIeHOK SiC), 4TO U IIpH-
BOJIUT K ONIMOKE B OMPEACICHUN MECTOIOIOXKEHUS WH-
TepPepeHIIOHHOTO MaKCUMyMa 1 ero caBura. [loaromy
JUTSL OTIPEJICIICHUS CIIEKTPaJIbHOTO CIBUTA HHTEp(epeH-

TexHOIOTHs U KOHCTPYHPOBAHKE B AJIEKTPOHHOH arnmaparype, 2007, Ne 4

21




CEHCOJJIEKTPOHUKA

IIMOHHOTO MaKCUMyMa ObLTa BEIOpaHa CIIeKTpaTbHas 00-
nacte, rne A@/AT onunakoBa. J{ns 0TOOpaHHBIX HAMU
IJICHOK JTH YCJIOBUS BBIOTHSIIOTCS B CIIEKTPATLHOM
nuanazone 690—1000 HM, TAC ¥ TPOBOIWIN H3MEpe-
HUA.
Ha puc. 4 ciektpbl oTpaxkeHus 3alIMCaHbl C THTEPBa-
JIOM JUTHH BOJIH 1HM. MakcumMyM oTpaxenus it 7=25°C
HAXOIWUTCS HA JUITUHE BOJIHBI k1=884 M. [Ipu Harpese 10
320°C 3TOT MakCUMyM CIBHTAETCS B CTOPOHY Oojee
JUIMHHBIX BOJIH U UMEET kz=907 oM. CIBUT MaKCUMyMa
OJIHOTO U TOTO K€ MOPSAIKA PU HATPEBAHUU COCTABIISICT
AA=23 HM.
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Puc. 5. Ciur naTepepeHIIMOHHOT0 MaKCUMyMa Kak (DyHK-
U U3MEPSIEMON TEMIIePaTypPhl
(- — OKCIIEPUMEHTAJIbHBIC TOYKHW, CIUIOMIHAA JIUHUA — JIMHEHHAs
aHHpOKCI/IMaHI/Iﬂ)

OrieHKa yriia HakjaoHa XapakrepucTHKu AA=fAT)
JlaeT 3HaYCHHE Akmax/AT hax—0,0779 aM/°C m cootser-
CTBYET BBIYMCIIEHHAM NIl MAKCUMYMOB A,=771 HM u
Ay=794 nm.

Jist BBIOpaHHOTO 00pa3na TonmuHou 2,0 MKM ObL1a
NOCTPOEHA 3aBUCHMOCTh AA /AT OT TemepaTyphl
HarpeBa uHTep(depoMeTpa, MpuBeIeHHas Ha puc. 5. 13
rpaduka BUIHO, YTO CIIEKTPAILHBIN CABUT MAKCHMYMOB
[P HATPEBE MOXKET OBITH JIOCTATOYHO XOPOIIIO AMPOK-
CHMHPOBAaH JINHEHHON (DYHKITHEH, YTO SBISETCS BAYKHBIM
JUTSI KaTHOPOBKY TATIHKA.

ABTOpBI OTMEUAIOT, YTO MPUBEJCHHAS cCXeMa BOJIO-
KOHHO-OTITHYECKOTO JJaTYMKa TEMIIepaTypsl Ha OCHOBE
SiC/canup-unrephepomerpa SBISIETCS ICMOHCTPAIMOH-

HOM, KOHCTPYKIIHS pabodero BapuaHTa JaTdrKa JoHKHA
uMeTh OoJtee MPOCTYIO M HAIGKHYIO CXeMy U3MEPEHUSI.

BriBoabI

[lomy4eHHbIE METO/IOM IPSIMOTO HOHHOT'O OCAXKICHUS
ruteHku ne-SiC kyoudgeckoro momutumna 3C—-SiC obmama-
JI XOpOUIEH ONTUYECKONW OJHOPOAHOCTBIO U TeMIepa-
TypHO# crabunbHOCTRIO 10 600°C. ITokazaHo, 4To nc-
SiC-1uteHKH Ha TIOITOXKKE U3 JIeHKocariupa MOTYT OBITh
HCTIONTB30BaHEI B KadecTBe nHTepdepomerpa Gabpr—Ilepo
IUIS1 AMCTAaHMOHHOT'O U3MEPEHHS TeMIIepaTypbl. MakeT
JIaTYHKa ITPOIEMOHCTPHUPOBAI XOPOIITYIO KPYTH3HY TEM-
nepaTypHOH TyBCTBUTEILHOCTH CIBUTOB HHTEP(EPEHIIN-
OHHBIX MAKCHIMYMOB U MUHUMYMOB OTPa)KEHHOH BOJTHBI
— AA /AT =0,0779 um/°C.

BricokoTemmieparypHas cTabHIbHOCTS IeHOK SiC u
nelikocangupa Mo3BOJISIOT HCIOIB30BATh MIPeIaracMblii
JATYMK JUI JUCTAaHLIMOHHOI'O U3MEPEHNUS TEMIIEpaTy bl
pasmmuHbX cpex 1o 1000°C B ycnoBHAX paguanyoH-
HBIX U 3JIEKTPOMAarHUTHBIX BO3ICHCTBHH.
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CrpeMuTeNbHbIA POCT UKcaa pa3dpabOTOK M MPUMEHEHHI 1aTUMKOB Ha OCHOBE paHee
He MCMOJb30BaBIIUXCS (DU3UUECKHUX MPUHIUIOB U BHEIPEHHUS HOBBIX T€XHOJOTHH /15
peanu3alnu U3BECTHLIX 9 (MEKTOB CTUMYJIHPYET MOsIBACHHE COBPEMEHHBIX PYKOBO/ICTB.
B yueOHuKe-MOHOTpaduu M3M0KEHBI MHOTHE HeJaBHO cC(OPMHUPOBABIIMECS WU 00-
HOBUBILIHKECS HAaMpaBJ/eHUS CEHCOPHUKH, BKJIOUYAS M3MEPUTEJAbHYI0 MUKPOMEXaHHUKY,
natunku Ha [TAB, onTHueckne, HOHM3ALMOHHbIE ¥ MATHUTHbIE, XUMHUUYECKHE MUKPO-
CEHCOPbI, ONTHKO-BOJOKOHHbIE M HHTEJNNEKTYaJJbHble U3MEPUTEeJNbHbIC CHCTEMbI, pac-
_ XOJOMETPHIO /51 HEeCTALlMOHAPHBIX MOTOKOB M PsA APYrHX. )
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