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(57) Abstract: Provided is a thin-film solar cell using a semiconductor thin film having a columnar structure, the thin-film solar
cell capable of suppressing a leak current. This thin-film solar cell (10) has a structure in which an n-type a-Si region (131) and a
p-type a-Si region (151) are disposed with a predetermined distance spaced therebetween on a plane parallel to respective layers
so as not to overlap each other with a pc-Si layer (14) sandwiched therebetween. Consequently, a layer (a first insulating layer
(132) and a second insulating layer (152)) produced from SiOx that is an insulating member is disposed at one or both ends of a
crystal grain boundary (30) formed between columnar crystallites in the pc-Si layer (14), thereby making it possible to prevent an
electric current from being short-circuited via the crystal grain boundary (30) between the n-type a-Si layer (131) and the p-type a-
Si layer (151).
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The inventions in claims 1-2, 4-5 and the inventions in claims 3,6
do not have the same or corresponding special technical features. The
following two inventions (groups) are contained in the claims.

(Invention 1) The inventions in claims 1-2, 4-5

The special technical feature is a semiconductor device having a
structure in which a first electrode layer, a first semiconductor layer,
an intermediate semiconductor layer, a second semiconductor layer, and
a second electrode layer are stacked in sequence, wherein

the first semiconductor layer comprises a plurality of n-type
semiconductor regions formed apart from each other in an in-plane
direction, and first insulator regions formed between the n-type
semiconductor regions,

the intermediate semiconductor layer has a columnar structure in which
columnar crystallites extending in a stack direction are arranged,

the second semiconductor layer comprises a plurality of p-type
semiconductor regions formed apart from each other in the in-plane
direction, and second insulator regions formed between the p-type
semiconductor regions, and

when the p-type semiconductor regions and the n-type semiconductor
regions are projected onto a plane parallel to the respective layers,
the distance between one p-type semiconductor region and an n-type
semiconductor regionclosest tothep-type semiconductor regionisgreater
than or equal to the average value of the diameters on the plane of the
columnar crystallites of the intermediate semiconductor layer.

(Invention 2) The inventions in claims 3, 6

The special technical feature is a semiconductor device having a
structure inwhicha first electrode layer, a p-type semiconductor layer,
an n-type semiconductor layer, and a second electrode layer are stacked
in sequence, wherein

the first electrode layer comprises a plurality of first electrode
regions formed apart from each other in an in-plane direction, and first
insulator regions formed between the first electrode regions,

the p-type semiconductor layer and the n-type semiconductor layer
each have a columnar structure in which columnar crystallites extending
in a stack direction are arranged,

the second electrode layer comprises a plurality of second electrode
regions formed apart fromeach other in the in-plane direction, and second
insulator regions formed between the second electrode regions, and

when the first electrode regions and the second electrode regions
are projectedonto aplane parallel to the respective layers, the distance
between one first electrode region and a second electrode region closest
to the first electrode region is greater than or equal to the average
value of the diameters on the plane of the columnar crystallites of the
first semiconductor layer.
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