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Faiz Ahmad
CIGS solar cells deliver higher efficiency than CZTSSe solar cells whether the bandgap energy in Graduate Student
the absorber layer is homogeneous or graded. However, CIGS contains indium, which is not
plentiful on our planet, and requires a costly and time-consuming manufacturing process to .
implement. On the other hand, no constituent element of CZTSSe suffers from that constraint. Originating College
The research team incorporated absorber layers of both CIGS and CZTSSe into a single solar College of Engineering
cell, boosting the efficiency to approximately 34%, with a fill factor of 0.83. Provided the
bandgap energy is optimally graded, the CIGS layer can be only 300-nm thick and the CZTSSe Office of Technology Management Contact
layer 870-nm thick, lowering the requirement for the scarce and expensive materials, but Rokita, Joseph
providing high efficiency. This solar cell design is promising for ubiquitous in-device microwatt- jirl52@psu.edu
scale generation of electricity. 814-863-6336

Application & Market Utility

Power-conversion efficiency is a critical factor for the wider adoption of solar-cell modules. Thin-
film solar cells are cheap and easy to manufacture, but their efficiencies are low compared to
crystalline-silicon solar cells and need to be improved. A thin-film solar cell with two absorber
layers (instead of only one), with bandgap energy graded in both, can capture solar photons in
a wider spectral range. The resulting higher efficiency can enable in-device energy generation
as well as lower costs associated with manufacture and installation of solar cell arrays.

Next Steps

The research team seeks collaboration and licensing opportunities.
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Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
incubation, funding for commercialization, and university-community identity, national origin, disability or protected veteran status.
collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.
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