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Impacts of electron and proton irradiation properties for solar cells using flexible substrate
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Abstract

The solar cells properties of electron- and proton-irradiated CIGS solar cells are investigated. In this work, we applied
Electrochemical Impedance Spectroscopy (EIS) to examine irradiated CIGS solar cells. The interface and bulk status both
can be reflected by EIS, therefore, we are able to identify how the radiation affects CIGS solar cells. The shape of Nyquist
plot measured by EIS was dramatically changed before/after electron- or proton-irradiation. These results reflect that the
carrier concentration and the number of contained interfacial damages were changed by irradiation for entire of CIGS solar
cells. This study partially clarifies the degradation mechanism of CIGS-related solar cells and constitutes the first step
towards not only commercial use on IoT devices but also for space applications. A further in-depth investigation is needed

to reveal the degradation region and mechanisms in CIGS-related solar cells.
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Figure 1. Normalized (a) open circuit voltage (Voc), (b) short circuit current density (Jsc), (c) fill
factor (FF), and (d) conversion efficiency (n) values of electron-irradiated CIGS-related solar cells

as a function of irradiation fluence.

722 &, KEBEMEEONC SR8 > 7= & HEH
ENb, £BEEN 1X105 ecm? LI E 3X10" cm?
PLUFORRIZIX, CsF-PDT % i L7 H DY as-depo. &
Dt CIGS KIGEMODF v U 78 E O MR S
N, ZOHERE LT, ETHREHOZRLX—|C
XHBUT XY CIGS KEGEMDOE — Y —F 2 7%

®  before
- ® after

L]

‘&

Figure 2. Nyquist plot of CIGS thin
film solar cell before and after electron
irradiation by 1X10'cm™.
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Figure 3. (a) J-V characteristics and (b) C-V
measurement of CIGS thin film solar cell
before and after proton irradiation.
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Figure 4 (a) Nyquist plot of CIGS thin film
solar cell before and after proton irradiation,
(b) SRIM simulation of CIGS solar cells under 380
keV proton fluence, and proposed equivalent circuit
ofirradiated CIGS solar cell, and (c¢) Nyquist plot of
fitting result of the CIGS solar cell after irradiation.
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