
 

Accepted Manuscript

Synthesis of ITO nanoparticles at room temperature using plasma
treatment process and use it as back reflector in a-Si flexible solar cell

Gourab Das , Sourav Mandal , Sukanta Dhar , P Balaji Bhargav ,
Chandan Banerjee , Sumita Mukhopadhyay , A.K. Barua

PII: S2468-0230(17)30027-5
DOI: 10.1016/j.surfin.2017.03.002
Reference: SURFIN 75

To appear in: Surfaces and Interfaces

Received date: 17 September 2016
Revised date: 21 February 2017
Accepted date: 1 March 2017

Please cite this article as: Gourab Das , Sourav Mandal , Sukanta Dhar , P Balaji Bhargav ,
Chandan Banerjee , Sumita Mukhopadhyay , A.K. Barua , Synthesis of ITO nanoparticles at room
temperature using plasma treatment process and use it as back reflector in a-Si flexible solar cell,
Surfaces and Interfaces (2017), doi: 10.1016/j.surfin.2017.03.002

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/10.1016/j.surfin.2017.03.002
http://dx.doi.org/10.1016/j.surfin.2017.03.002


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Synthesis of ITO nanoparticles at room temperature using plasma treatment 

process and use it as back reflector in a-Si flexible solar cell 

Gourab Das 
a*

, Sourav Mandal
 a

, Sukanta Dhar
 a

, P Balaji Bhargav
 b

, Chandan Banerjee 
c
, Sumita 

Mukhopadhyay
 a
, A.K.Barua

 a
 

a 
Centre of Excellence for Green Energy and Sensor Systems, Indian Institute of Engineering Science & 

Technology, Shibpur, Howrah 711103, India, 

b 
SSN Research Centre, Kalavakkam – 603 110 Tamil Nadu, India 

c 
National Institute of Solar Energy, Gwalpahari, Gurgaon 122003, Haryana 

 

Abstract 

At present main challenges of flexible thin film solar cell is its low initial efficiency. Use of 

suitable back reflector is one of the major ways of improving its performance. We synthesized 

ITO (Indium tin-oxide) nanoparticles by plasma treatment in a vacuum chamber using low 

pressure, high power technique at room temperature. We investigated the variation of size and 

shape of the nanoparticles with the process pressure, power density and process time and 

optimized it for solar cell application. Structural and optical characterization of the nanoparticles 

were carried out by FESEM and UV-VIS-NIR spectrophotometer. In this paper we introduce 

ITO nanoparticles as back reflector in silicon based thin film flexible solar cell. It has been found 

that by using suitable ITO nanoparticles it is possible to increase the solar cell short circuit 

current (Isc) by 8.9%. This may be due to the better light reflection from the back after 

application of nanoparticles. The maximum efficiency obtained with ITO nanoparticles back 

reflector is 8.27% which is 4.68% higher than that obtained without ITO nanoparticles at back.   
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