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Abstract: CIGS is one of thin film solar cell and has been studied so much, because of the possibility of
low price and high efficiency. Until now, co-evaporation and sputtering were typical method to prepare
CIGS
non-vacuum process which has been studied for long time has not been progressed, though the merit of

absorption layer, and a few company commercialized solar cell by these method. However,
low price. Especially, aerosol deposition method has not been reported, because it is difficult to prepare a
large quantity of various CIGS powder. In this study, CIGS powder was synthesized by mechanochemical
method and CIGS absorption layer was deposited by aerosol deposition method. The thickness of the
CIGS layer was controlled by the number of deposition and the surface roughness of it was affected by
the amount of flow gas. And, also, I-V curve of it appeared metallic property in the case of ‘as
deposition’. After heat treatment in Se-rich atmosphere, the electrical property of it changed to a
semiconductor. CdS and transparent conduction layer were formed by a typical method on it for solar
cell. The efficiency of cell was appeared 0.19%. Though the efficiency was low because of the
disharmony in the after-process, it was conformed that CIGS solar cell could be prepared by aerosol

deposition.
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Fig. 1. SEM image and X-ray diffraction pattern of
synthesized CIGS powder by mechanochemical method.
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Fig. 2. Surface image of CIGS layer with the amounts
of flow gas; (a) 1,000 SCCM, (b) 3,000 SCCM, (c) 5,000
SCCM (5 times, 1.2 amplitude).

[}
[oZ
o o

Rl ol
ol\
D
&=
Je
o
&
—
o
to
fru
N,
%O‘:”l
ol
ich

fgooh 2 T opt ol gt H oo

B
fr
Jo
N
p#
8
]

vibration unit 3§

oA flow gas®] ol whet EHel Y
A= AL AT 5 AUJA} oA
Aol A flow gas’t aerosols A3}

T JAES FWEZ ol AZ F A oA
457 HEd Aotk Ao A aerosol=
= FA4L vibration unit® AEFo| wiz} FH$-
A
7t

AES =E2 Fdste AL flow gas?
&
A

ox T
o

Obrizﬂx‘
O N oo
N

o —

L2
2>

i ot
Tl o N oox

o E X do b odo O

o

b}

o3t
ofy
fo
fo
[N
N
it
&
d
%)
(d
fu
5
<

lije]

7

Ho

aerosole] 2 AW 2 474
g 2 dAE= A fFdHo] &
& A Aot [14]. 18y Fo] 22

= aerosol vibration®] <3l A
T aerosol @A W] o] ol FF A

Shel 8 A7k o8 FolEw o|ze] F A

i on

&7b ghopa] upo] FiE3
o 2" sk (] B ALE o] JA
(A F&Fs oA SeiFd 2 dA=
aerosold] o] ©olA
gl 2 dAsol ¥4+

ofl
oX
)

N

£ o = O o

o
[o
o o
o |
ol
ol
X,
-
N
.o
ox N K
L 22 o ¥ T
&2 o o g2

c
=
=
X,
el
ftlo
E
o
ot
N
o
rr o
B
2
Lo
ol
0%
)
of\
Y
—n
)

ry
i
]
Jo >
%
32
j
oy

wor ol

w
o

i il

N

Lo,

=

Y

=
o
o) e

)
<
D
=
)
o)
l
29
By
(o
=)

o o

) (o

‘1)‘ ry

1o ™

)

2
M=

A

of

B

lo,

B

5
¥0
BN
N
oo

o o

%)
24
of\
N
_O|L
rle
=
o
ol
ro
]
o T oy
25 B =

oy

®
QLL
e
=l
e
oX,

2o

f
2
N
rr
5
rir
i)

e
i
o,
2
N
i)
=
o
>
>
R
[o
q
o
I



912 J. KIEEME, Vol. 26, No. 12, pp. 909-914, December 2013: I. A. Kim et al.

(a)

CIGS layer

Fig. 3. Fractured images of CIGS layer with the
deposition number at 3,000 SCCM and 1.2 amplitude; (a)
3 times, (b) 5 times, and (c) 20 times.

Fig. 4. SEM image of CIGS layer with heat treatment;
(a) fractured image before heating, (b) surface image
before heating, (c) fractured image after heating, and (d)

surface image after heating at 500C.
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Fig. 5. Dark I-V curve of CIGS layer with the variation
of heat treatment temperature for 1 hour in 5%Hs/95%N,
and Se volatilized atmosphere.

Fig. 6. Fractured SEM image of CIGS layer with heat
treatment; (a) 450°C and (b) 550C.
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Fig. 7. The efficiency of CIGS solar cell made by
aerosol deposition.
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