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Abstract

This work is focused on the fabrication of nano-silicon dot (nc-Si dots) thin films
embedded in the silicon dioxide (SiO,) with using sol-gel spin coating technique. The aim
of the synthesize of nc-Si dot thin film is to study the use of nc-Si dot thin film for the
window layer of silicon solar cell responding to the wider light wavelength. Meanwhile,
sol-gel spin coating is an alternative technique to be able to prepare SiO, and nc-Si dots
films at room temperature in ambient air. This technique is not necessary to use a high
vacuum system that is a higher-cost effective process. The sol-gel spin coating process for
producing Si nanostructure is possible to run in the further industrial production line. Nc-
Si dot films were prepared from the sol-suspension consisting of Tetraethylorthosilicate
(TEOS) solution and nc-Si powders. In this study, nc-Si powders were fabricated in house
from grinding p-type Si wafers. The prepared nc-Si powders obtained the average cluster
size about 250 nm. The crystallinity quality of the prepared nc-Si powders is able to be
verified by Micro-Raman spectroscopy measurement. It was found that the main
frequency (1TO) peak for nc-Si powders at 511 cm  shifted downwardly from 521 cm’ (c-
Si wafer). The downward shift of the Raman peak indicates to their quality of nano-crystal
and is able to calculate the approximate diameter size of the crystalline core that is
around 3 nm. The average nc-Si size about a few nanometers is in the scale for applying
in tandem silicon solar cell.

The results from Fourier transform infrared spectroscopy measurement are able to
indicate Si-O-Si bonding in the prepared SiO, structure. It was noticed that SiO, film
fabricated from sol-gel of TEOS solution provides the same oxide quality as one from
other fabrication. The objectives to use nc-Si dots from grinding preparation are the
existence of B-Si bonding and adjustability of dopant quantity in the Si nanostructure.
Therefore, photoemission spectroscopy (PES) was used to identify Bi-Si bonding
corresponding with the spin energy level at 187 eV. The experimental results showed the
energy peak relating to B-Si bonding. This study results are able to develop various sizes

of nc-Si dot film into novel window layers of all tandem silicon solar cell.





