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➢ Cu(In,Ga)Se2 (CIGS) concentrator solar cells have reached a record efficiency of 23.3%1.

➢ The micro-concentrator concept combines thin-film photovoltaic technology with concentrator
photovoltaic (CPV) technology, downscaling the solar cell to the micrometer range2.

➢ The miniaturization of the CIGS absorber layer allows to reduce the use of critical raw materials In and
Ga and enhances the efficiency3.

➢ In this work, we demonstrate the fabrication process for pre-structured substrates with arrays of
holes with 200 to 250 μm diameter inside a SiOx insulating matrix. Followed by Cu-In-Ga (CIG)
precursor deposition, thermal annealing of the precursor, and selenization to create CIGS absorber
micro-dots.

Introduction

➢ 1-stage selenization and/or rapid
heating/cooling of the CVD system
resulted in blisters, cracks and/or
delamination.

➢ Less CIGS damage during selenization
by heating up with a ramp of 10 ºC/min
and a 2-stage selenization at 100/480
ºC.

➢ 1 µm SiOx matrix presented significant
damage after selenization.

Selenization

➢ Thermal annealing is crucial to improve CIG
precursor before selenization.

➢ Selenization parameters strongly influence the
CIGS absorber layer, such as heating/cooling
ramp, temperature and amount of Se.

➢ Further optimization of the selenization process
required to improve the CIGS micro-dots.
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Pre-structured substrate 
microfabrication

➢ 1 µm CIG deposition by sputtering.
➢ As-deposited CIG precursor with In-rich islands

with height ~600 nm.
➢ Thermal annealing was performed to remove 

resist incorporated during sputtering, improve 
CIG quality and assess substrate stability.

➢ Thermal annealing at 500 ºC leads to less
defined islands.

➢ SiOx matrix stable during thermal annealing.

Cu-In-Ga precursor 
deposition
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SEM images of annealed CIGS films

Some processes
needed to be
adapted to the
substrate used
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