5 34 B4 6
2015 4E 12 A

EAND/ RS I S/ N/ 2

J. Infrared Millim. Waves

Vol. 34, No.6
December,2015

NEHS 1001 -9014(2015)06 - 0726 — 05

DOI:10. 11972/j. issn. 1001 —9014.2015. 06. 017

ffi{LimEXf Cu(In, Al)Se, HiR
03¢ 14 B Y % i

gHL, Mak’, E4F, ZER, ¥ &', B A&, #I4ET, #HEE
(1. BRI R i+ TR R WA RS 8B T A S0 0, LI 200241
2. RIEREE AL ES, B 20044453, Abep R BT R, BRI 424k 152061)

FE. R T B H 4 Cu-In-Al & 8 BT 904K 9 FE , 5 70 b be i 38 0k 715 2 48 40 4% A9 (Cu(In, Al)Se, ,CIAS) 3 fi.
BT AR AL E 3t CIAS S 5 (R 46 M Aok 52 M R B % . B 8 K N CLAS K oY o 1Rk 26 M 4R T8 Ak iR 8, L 4E
WREMMNEE B At ARERKN,CIAS BN R EMMIEE N 540 C, LR AEEM AL ERYT 4
My, 254 A 1.34 eV, 3t B oA P b B R R R B ROK B AT R A T .

X 8 3A:Cu(In, Al)Se,; ¥ JE; #16IRE

FE 25 . TM914.4 XERPRIRAD : A

The influence of selenization temperatures on the structural

and optical properties of Cu (In, Al) Se, thin films
DENG Hong-Mei*, CUI Jin-Yu'’, MENG Xian-Kuan', ZHNAG Jun',
SUN Lin', YANG Ping-Xiong'“*, CHU Jun-Hao'
(1. Key Laboratory of Polar Materials and Devices, Ministry of Education, Department of Electronic Engineering,
East China Normal University, Shanghai 200241, China;
2. Laboratory for Microstructures, Shanghai University, Shanghai 200444 | China;

CAO Hui-Yi',

3. Department of Electrical Engineering, Suihua University, Suihua 152061, China)

Abstract; Cu(In, Al)Se, (CIAS) thin films have been obtained by rapid thermal processing selenization
of magnetron sputtering Cu-In-Al precursor thin films. The influence of selenization temperatures on
the structural and optical properties of CIAS thin films has been investigated. The result reveals that the
crystal structure of CIAS thin films depends on selenization temperature and the band gap energy has a
red shift with the increase of selenization temperature. It is noted that the optimum selenization temper-
ature of the CIAS thin films is 540°C, and it has a pure chalcopyrite structure with a band gap energy
of 1.34 eV, which corresponding to the band gap energy of the theoretical maximum efficiency of solar
cell absorber layer materials.
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Fig.1 Temperature profile of CIAS thin films during sele-
nization
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Fig.2 XRD patterns of CIAS thin films with various sele-
nization temperatures
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Fig.3 Raman scattering spectra of CIAS thin films with
various selenization temperatures
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Fig.4 SEM micrographs of CIAS thin films grown on SLG
substrates at various selenization temperatures
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Table 1 Element composition of CIAS films estimated from EDAX spectra, the values of full width at half maximum (FWHM) of
(112) peaks and R, f CIAS thin films. Here the M is the total metal atomic percentage of Cu, In and Al

Compositions/ %

Crystallite size (NM)

Samples Cu/(In+Al)  Al/(In+Al) Se/M
Cu In Al Se D (XRD) D (SEM)
precursors 50.49 14.36 35.15 - 1.02 0.71 - - -
S500 271.21 10.56 20.72 41.45 0.87 0.66 0.71 34 200
S520 28.83 12.77 18.36 40.04 0.92 0.59 0.66 36 320
S540 22.11 13.92 14.86 49.01 0.76 0.52 0.96 45 600
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Fig.5 Plot of (ahv)® vs. (hv) of CIAS thin films with vari-
ous selenization temperatures. Inset: the band gap for CIAS
thin films selenized at various selenization temperature
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