
�������� ��	
�����

Ultra-thin Cu(In,Ga)Se2 solar cells prepared by an alternative hybrid co-
sputtering/evaporation process

Jorge Posada, Marie Jubault, Negar Naghavi

PII: S0040-6090(16)30437-0
DOI: doi: 10.1016/j.tsf.2016.08.015
Reference: TSF 35388

To appear in: Thin Solid Films

Received date: 9 May 2016
Revised date: 4 August 2016
Accepted date: 5 August 2016

Please cite this article as: Jorge Posada, Marie Jubault, Negar Naghavi, Ultra-thin
Cu(In,Ga)Se2 solar cells prepared by an alternative hybrid co-sputtering/evaporation
process, Thin Solid Films (2016), doi: 10.1016/j.tsf.2016.08.015

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.tsf.2016.08.015
http://dx.doi.org/10.1016/j.tsf.2016.08.015


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
1 

 

Ultra-thin Cu(In,Ga)Se2 solar cells prepared by an alternative  

hybrid co-sputtering/evaporation process 

 

JorgePosada
1,3

, Marie Jubault
2,3

, Negar Naghavi
1,3

 

1
CNRS, Institut de Recherche et Développement sur l’Energie Photovoltaïque (IRDEP), 

UMR 7174, 6 Quai Watier, 78401 Chatou, France   
2
EDF – R&D, Institut de Recherche et 

Développement sur l’Energie Photovoltaïque (IRDEP), UMR 7174, 6 Quai Watier, 78401 

Chatou, France  

3
Institut Photovoltaïque Ile de France (IPVF), 8 rue de la Renaissance, 92160 Antony, France      

 

ABSTRACT:  

 

In this work, we have synthetized ultra-thin Cu(In,Ga)Se2 (CIGS) absorbers with  an 

alternative hybrid co-sputtering/evaporation process. Copper, indium and gallium are 

sputtered simultaneously with the thermal evaporation of selenium, thus avoiding the 

use of H2Se. Different CIGS absorbers with a thicknesses lower than 550 nm were 

deposited by a one-step stabilized process on Mo/soda lime glass substrates. Hence, 

the growth mechanisms of ultra-thin CIGS films when varying the power values 

during hybrid process has been studied. The temperature of the selenium effusion cell 

and the deposition temperature have been fixed to 190 °C and 550 °C respectively. 

Deposition time has also been fixed to 20 minutes. Ultra-thin CIGS solar cells with 

conversion efficiencies up to 6.5 % have been fabricated with an absorber layer 

thickness of 470 nm. 
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