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Bifacial and Semitransparent Inogranic
Thin-Film Solar Cell Technology

Technology for manufacturing semitransparent thin-film solar cells with
CIGS- and silicon-based inorganic absorber layers with excellent conversion
efficiency and long-term stability, thereby providing both power generation
and visible-light transmission.

© Structural Diagram/Conceptual Diagram

TCO electrode
(ITO, BZO, AZO)

absorber
(CIGS, a-Si)

TCO electrode &
(FTO, ITO)

Glass

@x

Cross-sectional microstructures

Schematic diagram of the semitransparent solar cell .
of the semitransparent solar cells

Picture of the semitransparent solar cell

© Description and Characteristics of Technology

° Semitransparent thin-film solar cells using CIGS- and silicon-based inorganic absorber layers with nano-
scale thickness are prepared with front and rear transparent conducting electrodes, thereby providing high
efficiency, visible-light transmission, and long-term stability.

o Opaque metal electrodes are replaced by transparent conducting electrodes, thus allowing visible-light
transmission and bifacial power generation of the solar cells.

° Performance characteristics of the solar cells have been optimized based on the variations of device
design, including ultra-thin absorbing layers, p- and n-doped layers, buffer layers, transparent conducting
electrodes, and their interfaces.

© scope of Application

Application Fields Products

Building materials including
windows, facades and skylights/
Soundproof walls and sunshades/
Automotive sunroof

Building-Integrated PV (BIPV)/
Urban living structure/
Mobilities

© Comparative

advantages of
technology /
Differentiation
from existing
technologies

Experimental
and empirical
data

© Maturity level

of technology

© Current status

of intellectual
property rights

Conventional Technology

o Opaque metal electrodes are used on one side ° Transparent electrodes are used on both sides
of solar cells, and thus their light transmission of the solar cells, thereby providing improved
is allowed by mechanical and/or laser scribing light transmission compared with conventional
processes. methods, and minimizing unnecessary scribing
> Process costs are high, and only single-sided processes.

power generation is allowed o Ultra-thin light absorbing layers are used, thereby

minimizing the process time and cost.

o Bifacial and semitransparent solar cells allow
both single-sided and double-sided power
generation, and thus can be used in various

applications.
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» High-efficiency bifacial and semitransparent inorganic thin-film solar cells with transparent
conducting electrodes on their both sides

- High-efficiency bifacial and semitransparent CIGS thin-film solar cells fabricated by a one-step
co-evaporation method

- High-efficiency bifacial and semitransparent single- and multi-junction silicon thin-film solar
cells fabricated by a plasma-enhanced chemical vapor deposition method

- Process and equipment technologies for manufacturing high-efficiency bifacial and
semitransparent inorganic thin-film solar cells

- Semitransparent solar cells with 9% power conversion efficiency and 10% visible light
transmission are fabricated.
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Basic Research | Experiment Prototype I Turning into practice | Commercialization!

[TRL 3: Lab-scale basic performance verification]

. Application = Application | Registration = Registration
No. E=einanton Number Date Number Date
. ; 10-2017-
1| Solar cells with half-mirror layers 0056398 2017.05.02
5 CIGS-based thln-ﬁ\m solar cells with light transmission 10-2017- 20170029
and the manufacturing method thereof 0127439
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