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Abstract

Polycrystalline Cu(In,Ga)Se2(CIGS) thin-films were grown by co-evaporation on a soda lime glass
substrate. In this paper the effects of the Se evaporation temperature on the properties of
Culn0.75Ga0.255¢2 (CIGS) thin films. Structure, surface morphology and optical properties of CIGS
thin films deposited at various Se evaporation temperatures have been investigated using a number of
analysis techniques. X-ray diffraction (XRD) analysis shows that CIGS films exhibit a strong <112>
preferred orientation. As expected, at higher Se evaporation temperatures the films displayed a lower
degree of crystallinity. The <112> peak was also enhanced and other CIGS peaks appeared
simultaneously. These results were supported by experimental work using scanning electron microscopy
. When the Se evaporation temperature was increased, the average grain size also decresed together
with a reduction Cu content. The Se evaporatopn temperature also had a significant influence on the
transmission spectra. Increasing the Se evaporation temperature, the cell efficiency was improved
dramatically to 11.75% with Voc = 556 mV, Jsc = 32.17 mA/cm2 and FF = 0.66. The Se evaporation
temperature is an important parameter in thin film deposition regardless of the deposition technique
being used to deposit thin films
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Fig. 1. Surface and cross-section morphology

with Se source temperatures
(a) 260T, (b)300TC, (c) 340TC
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Fig. 2. XRD patterns of CIGS films with Se
source temperature (a) 260C, (b) 300C
(c) 340C
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Fig. 3. Non-molecularity and non-stoichiometry
of CIGS films with Se source temperatures
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Fig. 4. Transmittance spectra of CIGS films with
Se source temperatures

a8 5 Se FH2xe uE CIGS #9 €H%A
Ao FHAEHZE VeI Aot} Se U2k F
7vell wtet 7% H(Open-circuit Voltage, Voc), &
g A F(Short-circuit Current, Jsc), S4AX=(Fil
Factor, FF)5-9 3712 3R &(7)°] F7HES
£ 4 gl 280 Tolstey Se TH2xd ulE FA
W Zae 39 3444 dygute) 2] 4m F
4sA dme] &9 949 &AZ A Cu-rich
utabo]l Yo 2 QA PYHHAHY <432 A Ao
o EF 340Te] A$+= Se #§Fwlo Frlz A%
In-rich ¥ehe] PPoz2 FHFFE ZAuldA "o
gdoz O3 AAHY A7t A7) WECI
[21. =% u3ekEn] 4s>0 9 32 metallic
vacacncy(acceptor)’} A Z p-type2 ¥ A1, Se
vacancy’} £A3tHv n-typed] AEAEL BY7] o

- 385 -



Sl
fo
hu
<
adt
s3]
£

700
;6(1?_— -
s S0OF — T
?5’400- /
> 30f ©
2m o d a1 N | | 1 | I |
A40
£ 35t s
) [A—1 a—
%30' /
‘JZSt .
Ll
(LY} ENUE HUPR WU S SO PR IO S R
80
°r .
E:wF /\'
= s50r IM./.
404I 1 S P N 1 L 1 L IR
16
312- /.\
OEISL /l/. *
= o4l .
0 1 P | A 1 i
260 280 300 320 340
Se source temp. ('C)

a3 5. Se T2z BE HIFHA FASHA
Fig. 5. Cell parameters of CIGS solar cell with
Se source temperature
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