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Abstract

This research based on the hydrogen-assisted large-area post-selenization process
platform with 8% conversion efficiency. Hydrogen application in solar cell has already
been researched by lots of groups. Research show that defect decreasing in a-Si solar
cell results from hydrogen atom passivating Si dangling bonds. In CI(G)Se case,
hydrogen ion implantation can improve p-n junction ,and non-vacuum CIGSe
synthesis also use hydrogen approach to enhance quality. For the sake of manufacture
convenience and more promising result, this thesis focus on CIGSe reacting with
hydrogen directly and achieving high efficiency CIGS solar cell. Selenium particles
would be carried by hydrogen and nitrogen which are mixed with specific ratio
(0%~30%), and react with CIG precursor in the chamber. After selenization process,
standard operation process completes the whole cell fabrication. With hydrogen ratio
increase, there are the best performance of efficiency, FF and Voc of the 15%
hydrogen ratio. However, the degradation occurs when the ratio above 15%. Material
analysis part, CIGS thin film SEM observes the CIGS/Mo interface problem without
hydrogen treatment. SIMS results figure out the Cu-poor and Na-accumulation surface
is existed, which is helpful to form buried homo-junction and local depletion region
for carrier separation. Thus, open circuit voltage and efficiency is improved.

Our group’s develop non-toxic sulfurization and related defect analysis

techniques. By controlling sulfur tank temperature and dwell time, the surface
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sulfurization is achieved. It enhanced V. and n for 35% and 25%, respectively,
which meets the target of 20% improvement of conversion efficiency. In the XRD
and EQE analysis, surface CIGSSe phase is observed and it is helpful to enhance V..
Other analysis, such as TRPL, PL Mapping as well as DLCP, prove the defect
passivation effects by surface sulfurization. The optimized CIGSS solar cell shows

the conversion efficiency of 9.7%.
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