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Ultra-low-cost Inorganic Thin-film

. =
. o Comparative Conventional Technology Present Technology g
Solar Cells Using earth-abundant LG :
technology / ° Cu(in,Ga)Se, solar cells can yield a high power o Earth-abundant element-based Cu,ZnSn(S,Se), %
conversion efficiency more than 20% but compound thin films, which serve as the light o
Differentiation cost competitiveness is low due to the use of absorbers of solar cells, can be deposited at a low o
emen 2
from existing scarce elements such as In and Ga and its multi- process temperature through an evaporation o
X stage deposition process is able to add to the method with one-step process. o
technologies complexity. £}
[}
& Principal researcher Thin-film technology to produce high-quality photovoltaic absorbers using g
ISl low-cost and earth-abundant chalcogenide compounds through processes
Laboratory of the New
and Renewable Energy suitable for mass production.
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Achievement of 7.72% power conversion efficiency with earth- Implementation of flexible
abundant element-based solar cells thin-film solar cells
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© Description and Characteristics of Technology O Maturity level 0 ' : B 5 g - g 3
Basic Research | Experiment Prototype I Turning into practice | Commercialization!
> Capable of depositing an earth-abundant element-based Cu,ZnSn(S,Se), compound thin film with a of teChnOIOQV
uniform thickness of 1-2 um and large area of 10x10 cm’ [TRL 3: Lab-scale basic performance verification]
> Capable of depositing a thin film of Cu2ZnSn(S,5e)4 compound with high quality at the temperature of
500°C or below
> Applicable to the top or bottom cells of single-junction or multi-junction solar cells because the energy
bandgap can be adjusted by controlling the S/Se atomic ratio
> Applicable to rigid glass substrates as well as flexible substrates to realize flexible thin-film solar cells
Q Inquiries o Current status No. Title of Invention Application Application | Registration | Registration
. Number Date Number Date
Business Development Of Inte"eCtuaI (Republic of Korea)
Team of the Korea : 2012.06.20 10-1339874 2013.12.04
Institute of Eneray property rights ] Aﬁ?th: , fﬁ , Wa”jfait;"”g lebase 4 | 1020120066111
thin film having dual band gap slope
e : 4/(53;79 20140612 9,780,246 2017.1003
© scope of Application -
(Republic of Korea)
& Tel Method for manufacturing CZTSe light 10-2013-0042782 20130418 10-1406704 20140602
042-860-3384 . X 2 | absorbing layer on basis of simultaneous
Application Fields Products - vacuum evaporation process (China) 2015.1015 712014 20171208
2014800213433 o 800213433 o
4 E-mail HAina
. . . Building-integrated PV modules / '
g g PV power generation in Residential/ o (Republic of Korea) i
kier-tlo@kier.re.kr Cc?mmergia\/lndustrial, and Uty \/erglcle-mtegrated“P\/ modulesd/ | Method for manufa;turmg chalcogen 10-2015-0159160 20151112 10:17230% 2017.03.29 38
US 15/209,837 - ' s 39




