(ATOMS/cm3) / (ATOMS/cm2)

(ATOMS/cm3) / (ATOMS/cm?2)

Radiation Tests of Slot-Die Coated Perovskite Solar Cells for Space Power Applications

Amirhossein Rahimi, Manoj Rajakaruna, Zachary W. Zawisza, Sheng Fu, Jaechoon Chung, Scot M. Lambright, Aesha P.
Patel, Molly K. Smith, Richard E. Irving, Randy J. Ellingson, Zhaoning Song, Yanfa Yan

‘Qn|ll,, |
= W = PHOTOVOLTAICS INNOVATION
7, AND COMMERC
s""‘w-....n‘\
Background
» Metal halide perovskite solar cells have been
gaining substantial Interest In space power

applications because of their high specific power,
low manufacturing costs, and remarkable resilience
against radiation [1].

» The prediction of the end-of-life (EOL) cell
performance of perovskite solar cells for a particular
space mission Is still unknown due to the lack of
sufficient data on the characteristic curve of the
displacement damage dose (DDD) of perovskite PV
technology [2].

» The aim of this study Is to assess the stability of
perovskite solar cells fabricated by scalable slot-die
coating under high-energy proton iIrradiation to
understand the radiation tolerance of these PV
technology.

Proton Transport Simulations for
Radiation Hardness Testing
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Figure 2. Proton straggling simulation for different
energies of 150 keV and 200 keV
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Figure 4. Cell performance under the AM1.5 and AMO
spectra.
5

"1 Vo (V)  Jo (mAfcm?) FF (%) PCE (%)
5.431 4.710 74.4  19.1
0 . . . . . .
0 1 2 3 4 ) §)
V(V)

Figure 5. J-V curve of a minimodule with an active
area of 11.53 cm?.
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Figure 6. J-V curves of perovskite solar cells and proton
test conditions and plans.

Conclusion

» Based on simulation, approximately 200keV is the
minimum energy for fully penetrating protons in this
perovskKite structure

» Radiation test with different proton energy and flux
will be done and structural change and defect
density will be studied to understand the radiation
tolerance and how to improve it.
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