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Abstract Self-alignment gate Schottky contact structure on Si-implanted GaAs was formed by plasma
enhanced chemical vapor deposition. Tungsten nitride thin films (about 1600 A ) were deposited on GaAs
at 350°C in order o fabricate GaAs ICs and then rapidly annealed at 750°C to 900°C. Thermal charac-
teristics of PECVD-W,;N,;/GaAs structure were investigated by X-ray diffraction, photoluminescence,
and optical deep level transient spectroscopy. Results revealed that W, Ny, gate was more thermally sta-
ble with GaAs substrate than W gate and Si atoms implanted in W,.N,,/GaAs structure became more
active than those in W/GaAs after annealing.

[-V characteristics of W;;N;,/GaAs diode exhibited a nearly ideal diode behavior. The termal stability
of Wi:N.w/GaAs diode was better than that of W/GaAs diode with the post-annealing at temperatures
from 800 to 900°C for 20s without As overpressure.
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Fig. 1. X-ray diffraction patterns of as-deposited
PECVD-W/GaAs film at substrate temperature of
3_50°C, and after rapid thermal annealing at 700°C,
800°C, and 900TC.
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Fig. 2. X-ray diffraction patterns of as—deposited
PECVD-W,;:Ny,/GaAs film at
temperture of 350°C, and after rapid thermal an-
nealing at 700°C, 800°C, and 900C
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Fig. 4. ODLTS spectra for Si-implanted GaAs
after thermal annealed at 800°C for 20sec with
(a) PECVD-W;Ny, and (b) PECVD-W metalliza-

tion.
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Fig. 5. PL(photoluminescence) spectra of the Si-
implanted GaAs with PECVD-W metallization be-
fore and after rapid thermal annealing at 700C
and 800C.
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before and after rapid thermal annealing at 700°C
and 800C.
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Fig. 7. PL(photoluminescence) spectra of the Si-
implanted GaAs with PECVD-W metallization
after rapid thermal annealing at 800°C. (power of
the Ar-ion laser . 0.2, 0.5, 1.0 W)
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