-

View metadata, citation and similar papers at core.ac.uk brought to you byﬁ CORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
oo

Use 200x less material! Solar cells based on the Cu2ZnSnS4 compound

Crovetto, Andrea; Engberg, Sara Lena Josefin; Ettlinger, Rebecca Bolt; Cazzaniga, Andrea Carlo; Schou,
Jargen; Hansen, Ole

Published in:
Book of Abstracts. DTU's Sustain Conference 2015

Publication date:
2015

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Crovetto, A., Engberg, S., Ettlinger, R., Cazzaniga, A., Schou, J., & Hansen, O. (2015). Use 200x less material!
Solar cells based on the Cu2ZnSnS4 compound. In Book of Abstracts. DTU's Sustain Conference 2015 [M-15]
Lyngby: Technical University of Denmark (DTU).

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/43255671?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/use-200x-less-material-solar-cells-based-on-the-cu2znsns4-compound(d3811178-a309-4f09-88a3-712526f13c75).html

=
—
—

Sustain DTU Conference

i

Use 200x less material! Solar cells based on the Cu2ZnSnS4+ compound
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For solar energy to really compete with fossil fuels for production of bulk grid power, its cost needs to be
further decreased. Conventional silicon-based solar cells have almost reached their theoretical efficiency
limit and their cost is dominated by the cost of the high-quality silicon crystal needed for high-efficiency
solar cells. The new photovoltaic material Cu,ZnSnS, (nicknamed ‘CZTS’) is a promising alternative since it
absorbs light about 200 times more strongly than silicon and therefore can be made 200 times thinner,
greatly reducing material costs (Figure 1). Further, CZTS only contains earth-abundant, environmentally-
friendly elements and requires a lower processing temperature than conventional solar cells, so it is a
viable candidate for Terawatt-sized solar energy production. Its potential theoretical efficiency is as high as
conventional solar cells (more than 30%), but current record efficiencies are still below 10% [1].

Our strategy is to produce CZTS films by 1) a research-oriented vacuum method (pulsed laser deposition)
for studying the material’s properties, and 2) an industry-friendly wet chemical method (spin/spray coating
of nanocrystals in a liquid solution) for large-scale production. Preliminary conversion efficiencies of 2.1%
have been measured on solar cell devices fabricated by our group using a glass/Mo/CZTS/CdS/Zn0O/Zn0O:Al
stack (Figure 1,2) and further optimization is underway.
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Figure 1. Cross-sectional view of a CZTS solar cell Figure 2. Current-voltage curve of our best
produced by our group. solar cell under standard illumination

[1] S. Tajima, T. Itoh, H. Hazama, K. Ohishi, R. Asahi, Appl. Phys. Express 2015, 8, 082302.
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