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Abstract

In this research, silicon (Si) ink in organic solution and silicon ink in zinc acetate
solution were synthesized for production of various Si dots films. The various of matrix
solution and Si powder concentrations has a huge amount of influence over the electrical
and optical properties of Si dots film. In case of high Si dots concentration with organic
solution, the Si dots films were formed by coating through a screen-printing technique. The
opaque Si dots film is composed of nanocrystalline Si phase dispersed over silicon dioxide.

The amounts of dopant as phosphorus in films are adjustable to exploit in thermal diffusion

above 500°C. In case of low Si dots concentration with zinc acetate solution, the Si dots in
ZnQO:Bi matrix were performed by spin-coating technique. The high transparent Si dots films
were obtained above 70% depending on an amount of Si powder in films. The Si dots in
Zn0O:Bi films showed good photo-responsibility as a photocatalyst film and high photo-
current gain around 10*times comparing with dark current.

Solar cell prototype structure composed of Si dots film was investigated in this
research for application in additional emitter layer on p/n junction. Photovoltiac behavior
was occurred in Si dots solar cell without passivation layer. Power conversion efficiency is
of 7.95% for such sample with low Si dot concentration. Electrical parameters of J., Vi
and FF are of 34.6 mA/cm?, 528 mV and 0.435, respectively.

Based on the cost and value analysis this novel cell will be able to provide
approximately of 1.46% which is the higher power conversion efficiency (PCE) by 1.46%
than a cell standard. The PCE predicted is about 19.86% or 4.879 watt/cell. The total
production cost is 80.405 cent/cell or 16.48 cent/watt. When Si dot solar cell is produced
in the industrial process, it will be worthwhile due to the lower production cost compared
to the power yield (watt) obtained from the cell. It is noted that the mass production of Si

dot solar cells can lead to reduce the production cost by approximately 1.18 cent/watt.





