AHBITHERFEFR F3%E (1982 169

FENLZ7 7 X Si: HBEEREE L 2 0BRIFHE

fBE 1B - Al

FK - BHF LE - A

ABR*

HBEEBE
(19824 8 A31AZHE)

Apparatus Depositing Amorphous Si : H Films and Properties of Its Thin Films

Masayoshi UMENO, Chun-Lin SHA0*, Shiro SAKAI and Taro ISHIKAWA*

Engineering Science
(Received August 31, 1982)

Plasma chemical vapor deposition apparatus has been made for the deposition of various

amorphous silicon films.

In this study, we shall first consider the plasma chemical deposition apparatus, and then a general

principle about film deposition.

The apparatus consists of a vertical quartz tube, and RF coil powered from a 13.56 MHz
generator, a substrate holder with an electrical heater, a gas flow control system, and a gas-pumping

system etc.

Amorphous Si : H films were deposited on Corning 7059 glass or crystal silicon substrate at a
rate of a few A /sec at various temperatures ranging from room temperature to 400°C.

The absorption coefficient of the a-Si :

H films increases with a decrease in the deposition

temperature. The optical band gap of the films is in a range of 1. 74-2. 01 eV.

The photoconductivity of the films increases with deposition temperature T's from 25°C to 300°C
and saturates at near 300°C. The ury product of the films was calculated to be 107 cm?/V (T, =
300°C )from the photocurrent measured at room temperature.
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Fig. 1 a-Si: H deposition apparatus.
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Fig. 2 Fundamental components of the GD-CVD apparatus.
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Fig. 3 Schematic diagram of the glow-discharge apparatus for the preparation of a-Si : H films from
silane.
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Fig. 4 Quartz reaction tube,
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Fig. 5 Pumping property of the glow discharge depo-
sition apparatus.
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