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Abstract - We have prepared hydrogenated amorphous silicon (a-Si:H) films with superlattice structure
by hydrogen radical annealing(HRA) technique. We have studied the preparation of a-Si:H films by
HRA and the optical & electronic characteristics. Optical band gap and the hydrogen contents in the a-
Si:H film is decreased as HRA time increased. We first report a-Si:H film prepared by periodic de-
position of a-Si:H layer and HRA have the superlattice structure using TEM. After 1 hour light soaking
on the a-Si:H film prepared by HRA, there are no difference in the temperature dependence of dark con-
ductivity and the conductivity activation energy. An excellent stability for light in a-Si:H films by HRA
can be explained using the long-range structural relaxation of the amorphous network and the properties
of light-induced defects(LID) proposed by Fritzsche.
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18| 1. Hydrogen contents, CH plotted against substrate
temperature for continuously deposited a-Si:H films.
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8| 2. Changes in hydrogen content plotted as a func-
tion of HRA time for HRA a-Si:H films deposited at
200°C and 250°C.
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18] 3. Changes of optical band gap plotted against
HRA time for a-Si:H films deposited at 250°C.
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18| 4. Effects of light soaking on the dark conductivity
for undoped a-Si:H film deposited at 100-C.
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18| 5. Temperature dependence of the dark con-
ductivity for a-Si:H film. The data of light soaked state(1
hour light soaking) are the same as the data of annealed
state for 3 min. HRA a-Si:H film.

18| 6. TEM photograph for a-Si:H film with the same
deposition conditions of 3 min. HRA in Fig. 5.
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