Regular Paper

J. KIEEME
Vol. 26, No. 12, pp. BBB-803, December 2013
DO hetp:/fdx.doi.org/10.4313/JKEM.2013.26.12.888

715 25 30 M2 Cu(in,Ga)Se, Hiato 2tet oi

urEE", ey’
Vbw e A Ak e
2 sbadieta 17 ek

A Study on Cu(In,Ga)Se: Thin Film
with Substrate Temperature Change

Jung-Cheul Park'® and Soon-Nam Chu®
! Department of Electrical Engineering, Gachon University, Seongnam 471-701, Korea
? Department of Electronics Engineering Gachon University, Seongnam 471-701, Korea

(Received October 14, 2013 Revised October 22, 2013 Accepted November 4, 2013)

Abstract: In this paper, we prepared Culln,Ga)Ses thin films by using co-evaporation method, and analyzed the
properties of the thin films. During the thin film preparation process, we confirmed InGaSe: phase was formed at
0T in first stage, and also confirmed the thin films showed the vacancy decrease. In second and third stage,
we confirmed the density increase of crystalline structure at over 480°C and the formation of CullngsGags)Se:
phase. As the result of SEM and XRD analysis of the films which were before and after heat-treated, we
confirmed the disappearance of CipSe; and the formation of CullngGags)Se: single phase after the heat-treatment,
We, therefore, confirmed the heat-treatment did not affect the absorbency spectra of the thin films,
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Fig. 1. Flow chart.
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Table 1. EDS of 400T sample.

In(%) Gal%) Sel%)
First point 35.04 5.14 59.82
Second point 36.23 5.06 58.71
Third point 30.16 5.80 50.76
Average 36.81 533 HE.10
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Fig. 2. SEM images of thin film at different substrate
temperatures in first stage. (a) 2507, (b) 300T, (e} 30T,
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Fig. 3. XRD patterns of thin films with different
substrate temperatures. (a) 4007, (b} 3507C, (c) 3007,
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Fig. 4. SEM photographs of CIGS deposited at different
substrate  temperatures in second and  third  stages
(=10,000). (a) 4007T, (b) 4307T, () 4607, (d) 4807, (e
5007,
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Fig. 5. XRD patterns of CIGS deposited at different

substrate temperatures in second and third stages.
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Fig. 6. SEM
different substrate temperatures. (a
A80°C. d: 5007, before

annealing ).
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430T. b 4607T.
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Fig. 7. XRD pattern of before-after annealing. (a)  after

annealing, (b) before annealing.
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Fig. 8. EDX at temperature change.
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