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B—2 — 90O Window Effects of Amorphous Silicon Carbide on p-i-n a-Si Solar Cell

48 Tawada*, M. Kondo, H. Okamoto and Y. Hamakawa
Faculty of Engineering Science, Osaka University
Toyonaka, Osaka, Japan

Glow discharge produced amorphous silicon 1s actively investigated as one of
the most promising low cost photoveltaic materialsl). In a recent few years, a
remarkable improvement of the conversion efficiency has been achieved by a great
deal of R&D efforts, that is, 6.1% with the inverted p-i-n a—Si:HE), 6.3% with
a-Si:F:H MIS cell3) and T7.14% with a-SiC:H/a-Si:H heterojunction cellu) are worthy
of notice.

The p-i-n heteroface solar cell is one of the best cell constructions and
might provide better producibility, as well as being amenable to future mass pro-
duction and deslgn control when put into practical applicationS). However, this
structure has a big defficiency that an optical absorption in the window side p-
layer is largeé). We have paid our attention on this point for suppression of
loss components and improving the conversion efficiency. Recently, we found that
substitutional impurity doping is possible and can provide control of electrical
and electronic properties over a wide range in amorphous silicon carbide produced
by the plasma decomposition of [SiHH(l-X)+CHM(X)] gas mixtureu’T). Utilizing this

doped a-8iC:H as a wide band gap window material, we have developed a new type of

a-81C:H/a-8i:H heterojunction solar cell having more than 7.5% conversion efficien-
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solar cell has been improved to be more than Fig. 2 Photovoltaic properties of a-SiC:H/
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7.5% as shown in Fig.3. To confirm the wide gap function of optical band gap of p-type
window effects, we compared this a-SiC:H/a-5i:H #Ieel
heterojunction solar cell with the ordinary p-i-n a-3i:H homojunction cell having
a sensitive area of 3.3mm2 under AM-l(lUOmW/cmE) illumination. As is seen in
Fig.3, a clear improvement has been seen in the cell performance, that is, about
22% in Jse’ 13.5% in V., and 32% in n. As for a large area(l.Ocm2) solar cell,
the conversion efficiency of 6.78% has been obtained with Jsc=12.95mA/cm2,
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Fig.3 J-V characteristics of a-SiC:H/a-Si:l heterojunction
solar cell and and ordinary p-i-n a-5i:H homojunction solar celi.
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