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{EEMHBHIFERET /NA AZRICEABMEINRRZELTWS. T/\A XEENDFENKE VX EFREH D WVIFFRE DK
REBSRETHNT 1. RARTIRIBEFHRIMNTDO—ETH D XIRABFHNE (XPS) ZEFA LI, FTEIRBEADGaNR
BEFBEENSVIRITIE. O,7 vy vEBOFEICDVTHANC, ZOBNDIZHXPSEHETR/LF—%Z600 eV & T T F,
DITRESZH2 nm(CBRE. T 7 MLIREV AT HHA L. TEURLERHAH TREREN, SONIKRIT EBIEYDEN. KU,
GaN#BREPORMEKBEDLSTIEZRHB UL, Flo. BEDZHRFICHVONS INPRT 7+ bIAF— RTIF. #HERERIC
WEINIZINP DEREBAIZ T b7Z27940 eV IEDE XIRAEFONXTIHE L. RARESLZDICSTHREAY —JBRZERT
EDRIBEFHEOTRRICHINUTce BEIXDTDY A LU —10EAE. ReRFEREOEMRICHERICHEMES A 5.

Compound semiconductors have beneficial features, enabling high performance devices. In this study, we utilized
synchrotron radiation x-ray photoelectron spectroscopy (XPS) techniques to precisely analyze semiconductor surface and
interface states, which significantly affect the device performance. Regarding gallium nitride high electron mobility
transistor (GaN-HEMT) devices for wireless communication, the x-ray energy was lowered to 600 eV to study the effect of
the O, ashing process, achieving a probing depth of approximately 2 nm. Combined with photoluminescence analysis, it
was confirmed that inappropriate process conditions increased the escape of nitrogen atoms, surface oxidation, and
defects in GaN crystals. For the InP-based photodiodes used as detectors in fiber optics, the surface potential of InP
covered with dielectric films were evaluated, using hard x-ray photoemission spectroscopy with an excitation energy of
7940 eV. Based on the analysis, the film deposition condition was optimized and the leakage current at the interface was
successfully reduced to obtain sufficiently high optical sensitivity. The timely utilization of synchrotron radiation analysis
proved to be extremely effective in shortening the product development period of Sumitomo Electric Industries, Ltd.
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