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Plasma chemical vapor deposition (CVD) method has been applied to
deposition of thin films, such as silicon oxide (SiO.), silicon nitride (SisNa)
and hydrogenated amorphous silicon (a-Si : H). And these process is used for
semiconductor devices and other electronics devices, such as vary large scale
integrated circuit (VLSI), liquid crystalline display (LCD) or image sensor.
Especially, the a-Si : H films deposited by RF plasma CVD method have been
widely applied to many kind of devices. In this method, however, substrate
must be heated up temperature above 200°C for the formation of high-quality
a-Si:H films. This tends limit the application field of this method and a-Si:H
films. In this paper, we studied about the fabrication of amorphous thin films
mainly a-Si : H and about application to devices.

The section 1 is introduction. In this section, the situation of this study was
shown in the field of plasma CVD for application to the fabrication of a-Si:-H
film.

In the section 2, the difference of between the plasma CVD and other
fabrication methods of thin films was shown. The fundamental properties and
theory of low temperature plasma and plasma CVD were also shown.

In the section 3, properties of the a-Si : H films deposited by conventional
RF plasma CVD method and Penning discharge (PIG) plasma CVD method
using SiH, gas were studied using electrical, optical and structural
measurements. Mechanism of deposition was discussed from these results. It
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was shown that one of most important parameter for decide of film properties
is substrate temperature, and this conventional process may be not able to realize
low temperature deposition in the pressure region between0.1 and 1 Torr.

In The section 4, it was reported on a-Si : H films prepared by ECR plasma
CVD using SiHs gas at low substrate temperature below 50°C. The a-Si : H
prepared below 4 x10™* Torr showed high conductivity of 6 x107® (Q ¢ m)™
and wider optical gap above 2.0 eV. From observation of optical emission in
the SiH; plasma, it was shown that the configuration of ECR plasma may be
different from that of the conventional RF plasma, because of difference of
process pressure.

In the section 5, the a-Si : H films prepared by RF plasma CVD and PIG
plasma CVD was applied to solar cells and photosensors.

In the section 6, the a-Si : H prepared by ECR plasma CVD was applied
to low temperature fabrication of devices, such as p-i-n junction diode and a-
Si : H/c-Si hetero junction diode.

The section 7 is summary of results and conclusion of this study.
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