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Abstract The content ratios of four elements in Cu(In, Ga)Se, (CIGS) thin film have great impact on performance
of the thin film. CIGS thin films are deposited by magnetron sputtering at different work pressures, and the laser
induced breakdown spectroscopy is used to quantitatively analyze the ratio of Ga content to In and Ga contents, as
well as the ratio of Cu content and In and Ga contents. The spectral intensities of elements in CIGS deposited at
different working pressures are analyzed, the results show that the intensity ratio of Ga spectral line to In and Ga
spectral lines is corresponding to optical band gap, and they increase initially and then reduce with the increase of the
work pressure, and the maximum optical band gaps are achieved at the pressure of 2.0 Pa, the intensity ratio of Cu
spectral line to In and Ga spectral lines is nearly invariable corresponding to the value obtained from energy
spectroscopy. The rapid detection of element content proportion in thin film can be realized by LIBS technology, the
relative ratios of different intensities of spectral lines can indirectly reflect the element content ratios in thin film,
which indicates the potential of LIBS technology in thin film analysis, providing method and technical support for
optimizing working parameters in CIGS preparation by magnetron sputtering.
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Fig. 1 Diagram of LIBS experimental set-up for detecting CIGS thin film
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Fig. 2 XRD spectrum of CIGS thin film
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Table 1 EDS analysis results of CIGS thin film deposited at various working pressures
Pressure /Pa xew /% T /% Zoa /% s /N ZGa /T (G Zu/ Tt Goo
0.5 21.660 18.4125 6.9575 52.855 0.2730 0.855
1.0 21.900 15.9000 7.3600 54.800 0.3200 0.935
2.0 20.035 13.1625 6.9950 59.805 0.3465 0.990
2.5 21.030 14.9000 6.0800 57.990 0.2900 1.000
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Table 2 LIBS spectral lines of target elements in CIGS thin film

Element Number of lines

Wavelength /nm

324.75,327.39,329.05,330.79,465.11,510.55,515.32,
521.82,529.25,570.02,578.21,793.31,809.26

Cu 13

In 6
Ga 3

275.38,283.69,303.93,325.61,410.17,451.13

287.42,403.29,417.20
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