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Photovoltaic Properties of Cu(ln,Ga)Sez Thin Film Solar Cells
Depending on Growth Temperature

UMT ol HE 2, 8

(=L =]

o

SFS, wol &, Bt

(=]

ol
M
el

) »

(Seok-Ki Kim', Jeong-Chul Lee’, Ki-Hwan Kang', Kyung-Hoon Yoon',
Jin-Soo Song’, I-Jun Park’, and Sang-Ok Han™)

Abstract

This study puts focus on the optimization of growth temperature of CIGS absorber layer which
affects severely the performance of solar cells. The CIGS absorber layers were preparcd by three-stage
co-evaporation of metal elements in the order of In-Ga-Se, Cu-Se, and In-Ga-Se. The cffcct of the
growth temperature of 1st stage was found not to be so important, and 350C to be the lowest
optimum temperature. In the case of growth temperature at 2nd/3rd stage, the optimum temperature
was revealed to be 550°C. The XRD results of CIGS films showed a strong (112) preferred orientation
and the Raman spectra of CIGS films showed only the Al mode peak at 173cm '. Scanning clectron
microscopy results revealed very small grains at 2nd/3rd stage growth temperature of 480°C. At higher
temperatures, the grain size increased together with a reduction in the number of the voids. The
optimization of experimental parameters above mentioned, through the repeated fabrication and
characterization of unit layers and devices, led to the highest conversion efficiency of 13.4% from
CIGS-based thin film solar cell with a structure of Al/ZnO/CdS/CIGS/Mo/glass.
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Growth Composition{atomic%) Ratios

Temp{T) Cu In Ga Se |Cu/(In+Ga)

480 2311 2052 6.22 50.15 0.87
500 2501 1928 6.17 49.54 0.98

=

580 2621 1849 655 48.74 1.05
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