
Accepted Manuscript

Title: Improved power conversion efficiency for
dye-sensitized solar cells using a subwavelength-structured
antireflective coating

Author: Chun-Chi Chou Kuan-Yi Tsao Chih-Chung Wu
Hongta Yang Chih-Ming Chen

PII: S0169-4332(14)02709-3
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2014.12.021
Reference: APSUSC 29256

To appear in: APSUSC

Received date: 1-10-2014
Revised date: 23-11-2014
Accepted date: 3-12-2014

Please cite this article as: C.-C. Chou, K.-Y. Tsao, C.-C. Wu, H. Yang, C.-M.
Chen, Improved power conversion efficiency for dye-sensitized solar cells using
a subwavelength-structured antireflective coating, Applied Surface Science (2014),
http://dx.doi.org/10.1016/j.apsusc.2014.12.021

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.apsusc.2014.12.021
http://dx.doi.org/10.1016/j.apsusc.2014.12.021


Page 1 of 29

Acc
ep

te
d 

M
an

us
cr

ip
t

1

Improved power conversion efficiency for dye-sensitized solar cells using a subwavelength-

structured antireflective coating

Chun-Chi Chou, Kuan-Yi Tsao, Chih-Chung Wu, Hongta Yang*, and Chih-Ming Chen*

Department of Chemical Engineering, National Chung Hsing University, 250, Kuo Kuang Road, 

Taichung 402, Taiwan

Highlights

► Subwavelength-structured nanodome arrays were fabricated on illuminated side of DSSC using 
colloidal lithography.

► Antireflection was improved through a graded refractive index constructed on illuminated surface.

► Light harvesting of DSSC was enhanced as well as power conversion efficiency.

Abstract

Large-scale, subwavelength-structured nanodome arrays were successfully fabricated using 

simple, scalable bottom-up colloidal (nanosphere) lithography on a glass substrate as an efficient 

antireflective photoanode for dye-sensitized solar cells (DSSCs). A self-assembled monolayer of 

close-packed colloidal crystals (silica) was used as a structural template to pattern the two-

dimensional subwavelength-structured nanodome arrays, which function as an efficient 

antireflective coating due to the graded refractive index across the interface between the air and 
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