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Low temperature grown high efficiency Cu(In,Ga)Se2 and
CdTe flexible solar cells — ∙Ayodhya Tiwari, Adrian Chir-
ila, Patrick Bloesch, Julian Perrenoud, Krenz Lukas, Sighrad
Seyrling, Fabian Pianezzi, Rajneesh Verma, Shioro Nishiwaki,
Stephan Buecheler, and Yaroslav Romanyuk — , Empa, Swiss
Federal Laboratories for Materials Science and Technology, Dübendorf,
Switzerland
CdTe solar cells of 15.6% efficiency have been developed on glass sub-
strates using evaporated CdS/CdTe layers and keeping the overall pro-
cessing temperature to below 450 ∘C. This process has been applied to
develop up to 12.4% efficiency flexible solar cells and a laser pattern-

ing technology has been used for the development of monolithically
interconnected flexible modules. Effects of various layers, processes
and parametric optimization for achieving high efficiency will be pre-
sented. Properties of layers and interfaces will be correlated with the
photovoltaic properties of solar cells.

CIGS solar cells are developed with co-evaporation of elements Cu,
In, Ga, Se, in a specific manner that gives compositionally graded layer
where Ga grading changes along the layer thickness. The composition
gradient and structural characteristics of the CIGS absorber depend on
the substrate temperature, NaF, and evaporation flux profiles. Prop-
erties of CIGS layers and NaF incorporation are optimised for flexible
CIGS solar cells on polymer and stainless steel foils with efficiencies
exceeding 18%.


