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Non-vacuum Inkjet printing of CIGS thin film solar cell using molecular precursors

Overview

The existing high temperature and vacuum processing and selenization treatment used in CIGS thin film solar cell fabrication are neither
cost effective nor easily scalable to high volume production. Non-vacuum processes have great interest for low cost chalcopyrite based
photovoltaic technologies. A key feature in these processes is the selenization treatment has significant impact on the microstructure of the
absorbers and, in turn, are determining for the performance of the device. In this context, a two-step non-vacuum process (inkjet printing
and selenization) for the preparation of CIGS absorber layer is being developed at ARCI. The process is novel and expected to have large
impact in CIGS PV industry in terms of cost reduction and easy processing. Moreover, the non-vacuum route will reduce the number of
processing steps in complete cell fabrication.

Key Features

Scalable Inkjet printing process for quality CIGS thin film absorber preparation , '
High material utilization technique because of drop on demand feature CIG precursor ink Inkjet

® printing
Mask-less and non-contact approach {
Fast and cost effective atmospheric pressure RTP selenization process \ W

Processable on Light weight and flexible glass substrat.

Schematic of inkjet printing of CIG precursor film
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Potential Applications

30 Efficiency = 4.7%
Vo = 345.5mvV

J.= 31.8 mA/lcm®
FF=425%

e  Building integrated photovoltaics (BIPV)
e  Application for DC power appliance
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Present status
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o  Achieved 4.7% photo conversion efficiency on lab scale device, —
o  Proved technical feasibility of process and proof of concept Votage (V)
e  Performance improvement and evaluation underway
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AM?1.5 and Dark I-V of ink jet processed CIGS
thin film solar cell (inset: Device x-section)
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