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Using Metal Catalyst to Form Si Antireflection Layer and Its

Applications on Heterojunction Solar Cells

Student : Wan-Yu Huang Advisor : Dr. Kien Wen Sun

M. S. Program, Department of Applied Chemistry
National Chiao Tung University

ABSTRACT

This thesis aims to apply surface structure chemical transfer (SSCT) Method
on organic/inorganic hybrid Si solar cells to reduce surface reflectivity and to
improve power conversion efficiency. This new technology was pioneered by
Kobayashi and co-workers who used Pt mesh as a catalyst to form a layer of
nano-crystalline silicon with a graded refractive index and as a result to ultra
low reflectivity.

In our study, reduction in surface reflection was successfully demonstrated
by using- meshes made of zigzag-shaped Ag, Pt, and Ag/Pt metal wires as
catalysts to etch the Si surface in HF/H,O, etching solution. Although
morphology of the etched silicon surface texture remained rather even, the
surface reflectivity was dropped uniformly to ~ 5% from 300 nm to 1100 nm.
The reduction in reflectivity is attributed to the formation of a nano-crystalline
layer with a graded refractive index after etching. However, the power
conversion efficiency of hybrid solar cells was compromised by the higher
defect densities in the nano-crystalline layer and was not improved even with

low surface reflectivity.
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