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Abstract

AMRTE. FARRD KO —ETH2ESRERNARFRING K (RAS)Z AW TILEW X EAEK
HOBICMERANDZALORAZBE L, RBEEOCIAETORRY S, LEVHEHATH
SEALH) TAGaAS)R U MEA VD TAINPHCHE VT, KPREEKPTRERBILEFHNIRELE
BRENBBRHUICDN DTV, CORIBRIBEPEBICI>TELZRANEILEZYTILE
ALTHETS "ZOF/AE, ZBAEL T, IRASZEAVTFHF / X—KNILOZ[AT—ITEIS
RICDDOERBEZERKE, RREBETHONIZFEOBIULICIYBAL, IRASRAITEMREL 12K
Bk, SN BETHBOSNEoMBERZAVTEEYEEZRHEL. VI ¥EHEKO
BICMEREZHATDRRHET /)L THBDeal-

GroveETFI)INEXR—AE L TILEMH EHROBRILYMBRRERTTL 2,

REICERL 2GaXAsODRILIDESERERIMBETH S 1-H, #KRDIRASKETIXEENZHF
MHAELA Sz, ZARTE., REZEZRSNBEOSREREFZAVTREAN SOESERKEL
VEEREATAET L ZTAREICLE, IR REICKD FARBETDEFPRILNET
THBEEZEHICKINL ., ER, FALTVEIRASEBNMETEZHBEDRTTILEH > A
. FREBRBOIRASEEEZFATH LT, AIREMGTITDENHRKLE,
ZTOHBAETHEOSNDARINILTF—EZEEATHY) ., F—RABICEFFIDHD, CORE
BETANBITANIOZEEL., RN IIXESYEEEZHETERIRICIXZRL 2,
THABRTAXA 2 R—T Y NELIZGaASRINPREAX—A—HNFREBBA ¥+ TZERH >TWS,
SR AMRTHESNEHERCOVT, FREREPESICEABMAROAEMEZR > TV,

In this study, we aimed to elucidate the growth mechanism of oxides formed on compound
semiconductors surfaces by using high-sensitivity infrared reflection absorption spectroscopy
(IRAS). So far, it has been empirically known that the compound semiconductors, such as gallium-
arsenide (GaAs) and indium-phosphide (InP), have significantly different oxidation behaviors
depending on background environments, for examples in water and in air. In-situ measurement
can elucidate surface changes caused by such environments in real time. IRAS is used to analyze
the growth process of oxides that occur on a nanometer spatial scale in real time and in the real
environment. The oxide growth mechanism of compound semiconductors was considered based
on the Deal-Grove model, which is a typical model that explains the oxide growth of silicon
semiconductors. Various physical quantities were extracted by using results obtained by IRAS and
other techniques such as photoelectron spectroscopy and Raman spectroscopy.

Generally, the signal intensities of Ga and As oxides are weak due to those small amounts on the
surface. Thus, it is difficult to gain quantitative information with a conventional IRAS experiments.
In this study, we introduced a new liquid nitrogen-cooled high-sensitivity detector, which enable to
measure signals from the surface in a shorter time than before. As a result, we succeeded in
tracking how water molecules adsorb and how the oxidation progresses on the surfaces.

The spectral data obtained by in-situ measurement is enormous, and data processing also takes
time. In order to solve this point, we built analysis macro to efficiently extract the required physical
quantity.

Domestic manufacturers have a large world share of GaAs and InP, which were the main targets in
this research. We will provide information on the results obtained in this research and explore the
possibility of joint research.
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1. FIRERREEOBE

AMETIE, FARIRDIEDO—FETHIERERNRFRINDFIRAS)ZRANTILEYFE ERREDBRIEYMREAN=XLDE
BAZB{EL:-. BEEDNETOERREIS, LEYVFERTHAEILH I L(GaAS) L) MEA DI LAInP)ZH T, K EER
P TIEXEIEBEFHARECELDIEDNBREMIZH DN >TUV =, COIOIHBRIBEOHEIZE>TELIREDELE )T ILEALTHIE
FTHFDGRTEIZBELT. IRASFAWTH/A—FLOEBAS— L TRIBILYMO B RBEZEER. EBETHNTSIF
EOMELICRYEAT IRAS LI ITERLEABF AN, SYUAREETEONE-ATEREAVTEEESFHMEL. 2
UHEROBIEMEEEHBET ARERMETILTHSD Deal-Grove EFILEA—RELTILE WML EADEBILYMREERET LT,

REIZERLT- Ga 1 As DERIEYIDIEEBEXMIITH A=, itED IRAS EE TIIEEMNLHBITHAELMN>T-, KL T,
BAZRANEOERERBBFAVTCRANIODESEZHELVLEBB CRE T HIEFTREICLI, ChIZKYRTAIZKSF
MIRET DT OIS ETT HRIBEECHIILz, &d., FALTULV- IRAS EEAKET HEEDMTILEH =AY, R
HERIBD IRAS HEBEEFIATAET, IREMEET DTN ET-,

FOIHBTETBONDIARIMNT—RIEIERTHY . T—2NIBIZELERAIID, COEERETIETA~YIOZB/EL.
MEMICVHEGYEEFHE CTESHRICT REREL:,

AP ETAA =5 ybELT= GaAs P InP [FEINA—H—HNKELHR v T7EE->TIND, 5% AAETELNEHERICDON
T ERIR OS5 ICIF AR E DA EEEFIE-> T,

2. HREBEREROBE (FER)

In this study, we aimed to elucidate the growth mechanism of oxides formed on compound semiconductors surfaces by using high—
sensitivity infrared reflection absorption spectroscopy (IRAS). So far, it has been empirically known that the compound
semiconductors, such as gallium—arsenide (GaAs) and indium—phosphide (InP), have significantly different oxidation behaviors
depending on background environments, for examples in water and in air. In—situ measurement can elucidate surface changes caused
by such environments in real time. IRAS is used to analyze the growth process of oxides that occur on a nanometer spatial scale in
real time and in the real environment. The oxide growth mechanism of compound semiconductors was considered based on the Deal—
Grove model, which is a typical model that explains the oxide growth of silicon semiconductors. Various physical quantities were
extracted by using results obtained by IRAS and other techniques such as photoelectron spectroscopy and Raman spectroscopy.
Generally, the signal intensities of Ga and As oxides are weak due to those small amounts on the surface. Thus, it is difficult to gain
quantitative information with a conventional IRAS experiments. In this study, we introduced a new liquid nitrogen—cooled high—
sensitivity detector, which enable to measure signals from the surface in a shorter time than before. As a result, we succeeded in
tracking how water molecules adsorb and how the oxidation progresses on the surfaces.

The spectral data obtained by in—situ measurement is enormous, and data processing also takes time. In order to solve this point, we
built analysis macro to efficiently extract the required physical quantity.

Domestic manufacturers have a large world share of GaAs and InP, which were the main targets in this research. We will provide
information on the results obtained in this research and explore the possibility of joint research.
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