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Abstract

Rapid Quantitative Analysis of Element Content Ratios in Cu(In, Ga)Se, Thin

doi: 10.3788/CJL201946.0911001
Films Using Laser-Induced Breakdown Spectroscopy

Liu Shiming, Xiu Junshan”, Liu Yunyan

School of Physics and Optoelectronic Engineering , Shandong University of Technology, Zibo, Shandong 255049, China

Cu(In, Ga)Se,

Herein, the single-target magnetron sputtering method is used to prepare Cu(lIn, Ga) Se, thin films at
parameters initially decrease and subsequently increase. This shows the potential of LIBS in the field of metal thin
OCIS codes

various sputtering times, and rapid quantitative analysis of elemental content ratios of the Cu(In, Ga)Se, thin films

magnetron sputtering
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is performed using laser-induced breakdown spectroscopy. Results show that the ratio of the Ga/(In+Ga) spectral
line intensities and the forbidden bandwidth of the film vary synchronously. As the sputtering time increases, both

optimization of preparation parameters.
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film analysis; it can play an auxiliary role in the performance analysis of Cu (In, Ga) Se, thin films and the
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spectroscopy; laser-induced breakdown spectroscopy; thin film analysis; optical forbidden bandwidth;
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Fig. 4 Relationship among spectral line intensity ratio, atomic ratio, and sputtering time. (a) Relationship between
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Table 1 EDS values of CIGS thin films deposited at different sputtering time
Atomic fraction /%
Sputtering time /min A A,
Cu In Ga Se
5 16.50 17.110 7.48 58.910 0.304 0.67
10 18.42 16.005 6.80 58.770 0.298 0.81
20 21.33 18.290 7.24 53.135 0.284 0.84
30 20.53 18.275 6.94 54.255 0.275 0.81
40 21.76 19.415 6.26 52.570 0.244 0.85
50 22.39 18.745 6.78 52.080 0.266 0.88
55 22.59 17.788 7.24 52.390 0.289 0.90
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