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Abstract

The purpose of this work is to investigate the interface characteristics of hydrogenated
amorphous silicon thin films prepared by PECVD and photo-induced CVD and to examine the
annealing effects of ultraviolet irradiation on hydrogenated amorphous silicon thin films which were
degraded by visible light illumination. The interface layer thickness of films deposited hy
photo-induced CVD was about 600~900A while that by PECVD was about 1000~1300A. These
results can show that the quality of interface layer in photo-induced CVD film is better than that in
PECVD sample. The electrical properties are improved by ultraviolet irradiation on visible light
soaked a-SitH films using photo-CVD light sources, probably due to the fact that UV generates
phonons in a-Si'H films and anneal the meta-stable defects.
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Table 1. Preparation condition of a-Si:H depo-

sited by PECVD and photo-CVD.

PECVD photo-CVD
base pressure 70 x 107 | 70 x 107
[torr]
operating pressure
[torr] 0.5 0.5
reactant gas SiH4 SizHs
gas flow rate 16 5
[sc-cml]
substrate
temperature [T] 250 250
rf power intensity 20 B
[mW/cm?]
light intensity B -
[mW/cm®] 2
deposition rate
[A/ sec] 3 0.3
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Fig. 2 Thickness dependence of conductivity on
a-Si'H films deposited by photo-induced
CVD. The film thickness were 0.065~
0.38um
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Table 2. Conductivity of bulk layer and thick-

ness of interface layer in a-Si:H films

deposited by PECVD and photo-CVD.

bulk cond- | thickness
uctivity (2 of interface
cm)”! layer(A)
-10
PECVD dark 7.88 %10 1050
samples | b | 446%10° 1130
photo- dark | 882x107° 660
induced
CVD photo | 6.02x 107 850
samples
T T T T
0k 3
; o) 1
=N O ph
ot b
s f E
=4 - ]
= + .
2 10° k .
g 3 o 3
~ o / ]
v L o 4
3 | ) ] 3
30 60m UV Ta
Time
38 5 Ae7bA FPAA F4€ vy des
uhdbel 9 dET o33 HEEe W

NZEe FHAEA AL AIZFS e,
UVe Aol 2ALTAR 4xeg 7zt
thebd T

Fig. 5 Changes in dark conductivity and phot-
o-conductivity of a-Si'H films under
various conditions. Time, UV, and TA
represent the visible light illumination
time, ultraviolet irradiation, and thermal
annealing, respectively.
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