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Abstract: In this studv, Cullny ,,Ga)Se; (CIGS) thin films were prepared on the Mo coated soda-lime
glass by the DC magnetron sputtering and a subsequent selenization process. For the selenization process,
selenization rapid thermal process(RTP) with cracker cell, which was helpful to smaller an atomic of Se,
was adopted. To make CIGS laver, they were then annealed with the cracked Se. Based on this
selenization method, we made several CIGS thin film and investigated the effects of In deposition time,
Through x-ray diffraction (XRD), energy
dispersive spectroscopy (EDS), and atomic force microscopy (AFM), it is found that the Mo/In/CuGa
structure and the high sputtering power shows the dominant chalcopyrite structure and have a uniform

and selenization time. scanning electron microscope (SEM),

distribution of the grain size.
due to the smooth surface.
growth without any voids.
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The CIGS films with the In deposition time of 5 min has the best structure
And CIGS films with the selenization time of 50

min show good crystalline
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Fig. 1. Selenization RTP.
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Fig. 2. Surface SEM

deposition time. (a) 4 min, (b) 5 min,

min, (e) 8 min.

Fig. 3. Cross-sectional SEM image of CIGS at different

In deposition time. (a) 4 min, (b) 5 min, (¢) 6 min, (d) 7

min, (e) 8 min.

AT A= v FxE Bdov, In FF At
& ?]o];ﬂ.)l:f’;_ EIR-REY AAs AARYo 7 ¢l 5}of
EHe Faert e o 4 stk

In z4ol we AL 54e 4vnsl 9
CIGS 4Y9te] XRD S| duele =A% 2A94E 19 4

of veRiltl. ®E wtulel M (112)
Holi glov, In 5% AlZte] 5 mind} 6 minfﬂlfﬂ‘t'
(112) W3 ZE7} o 79 v)dA s Go
29 32 Hge R (112) ¥
%o

(220/204)

T4 wgd s

',um.

At ol

A n 2% 44 } 2 5
WEEHES u, FE s Ay 1]';101 7k
33 Aol FAB4E A4 U8E @

it} o]l CIGS #uel A In-rich o ‘-H—'J"—{'.—_"

[

031".

7
El
=
_}.

267 ATE pp. 503-509, 20133 TH:

WY 506

um
e- -l
Ma(ity 3 g
l =

ﬁ

Fig. 4. XRD patterns of CIGS at different In deposition

time. (a) 4 min, (b) 5 min, (¢) 6 min, (d) 7 min, (e) 8
min.
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Fig. 5. FHWM of CIGS (112) and (220/204) peaks at

different In deposition time.
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Fig. 6. AFM of CIGS at different In deposition time. (a)

4 min, (b) 5 min, (¢) 6 min, (d) 7 min, (e) & min.
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Fig. 7. Roughness of CIGS at different In deposition time.
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Fig. 9. Cross-sectional SEM image of CIGS at different
selenization time. (a) 30 min,
60 min.
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Fig. 10. XRD patterns of CIGS at different selenization

time. (a) 30 min, (b) 40 min, (¢) 50 min, (d) 60 min.
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Fig. 11. FHWM of CIGS (112) and (220/204) peaks at

different selenization time.

Fig. 12. AFM of CIGS at different selenization time, (a)
30 min, (b) 40 min, (c) 50 min, (d) 60 min.
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Fig. 13. Roughness of CIGS at different selenization
time.
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