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Manufacturing technology of high-efficiency lightweight flexible compound 
thin-film solar cells can be easily applied to not only conventional PV products 
but also next-generation PV applications such as building-integrated PV 
modules and portable power supplies. The primary goal of this research is to 
develop comprehensive thin-film PV technologies ensuring high productivity 
by applying the roll-to-roll (R2R) process and aesthetic aspect of PV modules by 
implementing colors and/or using cuttable-flexural substrates.
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    Development of low-temperature processing for CIGS-based absorber layers on polymer-based flexible 
substrates 

    Development of high-efficiency CIGS-based thin-film solar cells with extrinsic alkali addition 
    High-yield continuous-manufacturing system based on R2R process 
    Manufacturing of high-voltage flexible inorganic thin-film  PV modules with monolithic interconnection 

Description and Characteristics of Technology

Application Fields Products

PV power generation in Residential/
Commercial/Industrial, and Utility 

portable power supplies 

Building-integrated PV modules / 
Vehicle-integrated PV modules / 

Portable power supplies /  
PV module products for general 

purposes Building-integrated PV

Scope of Application

No. Title of Invention Application  
Number

Application  
Date

Registration  
Number 

Registration  
Date 

1
Forming method for ACIGS film at low temperature 
and manufacturing method for solar cell by using the 
forming method

10-2015-
0152424  

2015.10.30
10-1734362-

00-00 
2017.05.02

2 Solar cell and manufacturing method thereof 
10-2017-
0053967

2017.04.26 10-1880640 2018.07.16

3
Method for alleviating stress of flexible substrate for 
thin film solar cell

10-2017-
0024089 

2017.02.23
10-1924216-

00-00
2018.07.06

4 Method and apparatus for fixing flexible substrate 
10-2017-
0024088

2017.02.23
10-1924216-

00-00 
2018.11.26

Basic Research PrototypeExperiment Turning into practice Commercialization

[TRL 4: Key performance evaluation of lab-scale materials/components/systems] 

1 53 72 64 8 9

Conventional Technology Present Technology

    With conventional rigid substrates, it is relatively 
easy to achieve high-efficiency cells and modules; 
however, the resulting products are typically 
heavy in weight and provide only narrow margin 
of aesthetic design, consequently limiting an 
area of application. Therefore, the conventional 
PV products should be redesigned so as to meet 
the requirements of urban or distributed power 
generation applications.

      The technology now under development is 
capable of manufacturing PV modules that can 
be tailored and designed in various shapes while 
maintaining high performances.

    This technology is capable of developing 
various kinds of flexible high-performance 
PV applications aiming at distributed power 
generation. The weight of the PV module 
developed by this technology is lighter than one-
tenth of that of conventional PV module.

Implementation of R2R process technology for 
manufacturing lightweight flexible CIGS thin-film solar 

cells (width: 400 mm)

Lightweight flexible CIGS thin-film solar cells:  
Efficiency of 18.1% (@0.5 cm2)
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