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Study of property optimization of nanocrystalline cubic

SiC:H/c¢-Si heterojunction diodes by inserting buffer layers

Akimori Tabata
(Nagoya University)

Abstract :

Hydrogenated nanocrystalline cubic silicon carbide (nc-3C-SiC:H) has a wide band gap and is the
most promising candidate material as an emitter layer for achieving high conversion efficiency of
heterojunction crystalline Si (c-Si) solar cells. In this study, we investigated the effect of inserting
buffer layers into nc-3C-SiC:H(n)/c-Si(p) interface on the electrical properties of the
heterojunction diodes. The ideality factor and the saturation current density was 1.8 and 6 X 107A/
cm’, respectively, for the diodes without buffer layer and improved to be 1.7 and 1 X107A/cm® by
inserting an intrinsic nc-3C-SiC:H buffer layer of 5nm thickness. They improved further to be 1.5
and 6 X107A/cm® with an increase in the buffer-layer thickness to 10 nm. When amorphous Si:H
(a-Si:H) was employed as a buffer layer, the ideality factor was 1.2. This indicates that the a-Si:H

forms a more favorable interface than nc-3C-SiC:H.
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