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Abstract: We studied the change of photovoltaic properties of a flexible Culn,Ga(;.x)Se, (CIGS) solar cell fabricated on
polyimide by mechanical bending with curvature radii of 75 mm (75R) and 20 mm (20R). The flexible CIGS cells were

flattened on a PET film, then placed and forced against the surface of a curved block fabricated with pre-designed

curvatures. Both up (compressive) and down (tensile) bending were applied to a specimen of CIGS on PET with

curvatures of 75R and 20R for 10,000 times and 2,000 times, respectively. From J-V measurements, we found that the

conversion efficiency (Eff.) was reduced by 3% and 4% for up-and down-bending, respectively, at curvature 75R; it was

greatly reduced by 15% for curvature 20R in the up-bending. However, the open circuit voltage (V,) and short-circuit

current density (Ji) seemed to change little, within 3%, for the applied mechanical stresses. The degradation in Eff.

resulted from the deterioration of the series (R) and shunt (Rg,) resistances of the solar cell.
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Fig. 1. (a) CIGS sample used for bending test, (b) changing
form of solar cell during bending, and (c) stresses applied at
each bending test.

Al

2.2 =gl A

ok
ok

o =

~

1o = 0]8] A" Fgvgos AAE
R=75 mm, 20 mm, & 50 mm)2 A
ot o] ZEE50 HIRAAE 291,
solar cell on PET) Ho] Z&
THA |3 He ZIAA] WY
Al opol22 Z 2 MM F o] &5t
(N)7t =2 wi7hA] §hs Zledstel o,
1 ¥ 7 29t ZFo] 0.311 cm/s9] &

d
2y

ol
-

S oo e iz
31'4
)

u

20}

>
2 o

I

—

o
v

iU}
O_II‘

d

3

£

ol o iz rio of X

-

ol o
=
> % ze o o 9§

b 2

f buorr o o2 82
|:T oo
r_tuij%"b'

o o= M
riﬁ%rlr—b

w s
i ox L

o
S~
==
ofo
ol
—-

>
=
To
U
e
o2
i

5 gepsnel 5
TCARZo]A solar simulator
g oAl 54 F9e
Fal

71%, bending test &

oX Ty
7]
c
5

Q2 Lo
A

olr
-

_”-_] 4%

75R (R=75 mm

I



AR R Stel =2 Al A33E A3 pp. 163-168, 202018 5E: FdE 5 165

Table 1. Experimental condition of bending test at R=75 mm. (a) CIGS up bendlng Up Light Power : 1000Wim"
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Fig. 3. Results of Ry and Ry, for (a) up-bending test and (b) down-
bending test.
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Fig. 4. Results of down-bending at 75R vs. N, (a) Vi (b) Js, (¢) FF, and (d) Eff.
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