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Film Growth of High Deposition-Rate, High Quality a-Si:H
by Short Pulse VHF Plasma CVD Method
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Intensive development of thin film solar cells, as well as
the bulk crystalline Si solar cells, is proceeding to meet the
rapidly growing demand of solar photovoltaic cells. While
amorphous Si type solar cells are considered to be the most
promising among thin film solar cells, the market requires
even higher performance and more cost-competitiveness.
The most important issue is to establish a film growth
technology for a-Si:H of high deposition rate and high
quality. This article describes a novel a-Si:H growth
technology called Short-pulse VHF plasma CVD method
(S-VHF p-CVD) which we have developed.
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Table 1 Rate constants values [7] and estimated life times

of silane-rerated radicals.
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O cm’/SO O secd
AD SiH+SiH, - Si,Hs 1x 10 SiH2:7
BO SiH+SiH — Si,Hs 25x 1012 SiH2:18#
CO SiH,+SiH - Si,Hs+H, 1.7x 1012
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Fig.1 Dependence of bonded hydrogen content in films on
the deposition parameter of the plasma-on time with

constant plasma-off time (f6ec).
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Fig.2 Dependence of photo conductivitpl) and dark
conductivity ¢d) ratio on the plasma-on time with
constant plasma-off time (f6ec).
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Fig.3 (a) Dependence of photo conductiviplf) to dark
conductivity @d) ratio on the plasma-on time
with constant plasma-off time (50msec).
(b) Dependence of bonded hydrogen (dihydride

modeSi-H2) on the plasma-on time with constant

plasma-off time (50msec).

The inset values in the brackets in Fig.3(b) indicate
deposition rates(A/sec) of the corresponding films.
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Fig.4 Bonded hydrogen content in films plotted against

a-Si:H film deposition rates.
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Fig.5 Optical emission intensity of SiH radicals
as a function of deposition rate. The deposition
condition is the same in Fig.4.
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Fig.6 Schematic illustration of the effect of short pulsed
discharge on SifHplasmas.
(a) plasma modeel in the case of plasma-on time
of 5usec.
(b) plasma model in the case of plasma-on time
of 100pusec.
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