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ABSTRACT 1 6 9 7 3 7

This thesis would introduce about the study of fabrication and development of Tandem solar
cells by very high frequency plasma enhanced chemical vapor deposition (VHF-PECVD). In
prior, we improve electrode for operating on VHF frequency that due to raise plasma dispersion
and good film uniformity. After that we study appropriate conditions for the growth of
hydrogenated amorphous silicon (a-Si:H) thin film and hydrogenated microcrystalline silicon (pc-
Si:H) thin film such as gas pressure in chamber, substrate temperature, hydrogen dilution ratio
(H,/SiH,), silane concentration ratio (SiH,/(SiH, + H,)) and electrical power density. They also
effect to film characteristics. We found that the highest uniformity is obtained from using gas
pressure at 0.8 torr for a-Si:H film and 1.5 torr for pc-Si:H film. The high photoconductivity and
conductivity ratio of a-Si:H and pc-Si:H film were achieved from using substrate temperature at
250 °C and 200 °C respectively. In addition, good film deposition rate and good electrical
conductivity was found while we improved ratio of H,/SiH, flow and ratio of SiH,/(SiH, + H,)
flow at suitable condition. Furthermore, increased electrical power density will increase
deposition rate. The suitable power density for a-Si:H film and pc-Si:H film were 63 mW/cm’
and 82 mW/em’ respectively. Low dangling bond density was found in a-Si:H film and 58 %
Volume fraction was found in pc-Si:H film. When these films were applied to the active layer in
the a-Si:H/pc-Si:H tandem solar cells and n-i-p/n-i-p cell structure. For fundamental efficiency
measurement, the efficiency was 8.33 %. When CO, plasma process was added and adjusting

condition of n-layer deposition, the efficiency was increased to 12.66 %.
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