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Amorphous Si:H films prepared by plasma deposition have been extensively
studied for the purpose of practical applications to low cost solar cells 1).
Especially, a conversion efficiency more than 5% has recently come to be most
commonly attained in a-Si:H solar cellsz). However, for a further improvement of
the efficiency, following film properties are essentially desired; (i) narrow
optical gap and high photoconductivity for undoped films and (ii) wide optical
gap and large dark conductivity as the window side junction electrode. We have
found much improvement of the film properties by the cross field plasma deposition
method which is applied dec bias voltage superimposed perpendicularly to the rf
electric field during plasma deposition3‘4).
Figure 1 shows the normalized photoconductivity nut under 1.9 eV illumination
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photons/sec/cmz) and activation energy AEc as a function of the bias
voltage and substrate temperature. As can be seen in this figure, for each
substrate temperature, there exists a distinct optimum bias voltage for the photo-
conductive property of undoped films, and at this bias voltage the activation

energy exhibits the maximum value. Moreover, the optimum bias voltage shifts from

+50 to -100 V as the substrate temperature rises from 250 to 350 °C. Corresponding

to this shift, the peak photoconductivity 10-4
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of undoped a-8Si:H as a parameter of the
substrate temperature. At the wave length
of 5000 A (the peak of the solar radia-
tion spectra), the absorption coefficient
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sult, the optical gap also decreases Bias Voltage (V)
from 1.82 to 1.75 eV. Fig.1 Normalized photoconductivity (nut) and activation
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Figure 3 shows dark conductivity o. and Wave Length (A)
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are less than Spear's. The boron doping 10*
generally causes defects into films and re- B"dUpEd
duces photoconductivity, nevertheless, in our
case the photoconductivity was kept not so
largely reduced by boron doping under the
positive bias condition as can be seen in

this figure.

It might be possible to produce an effi-
cient solar cell by employing the films pos-
sessing suitable film properties as solar
cell elements, that is, wide-gap low-resistive
p-type for the window side material and

narrow-gap high-photoconductive undoped films 5E5W 11cm
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