e MECPIE=IE P 7

HEZ 3 Uz HojAE o83 S FHA Y HolA Szt 23 £4
o|43]’, 3|, JJ. Gonzalez , H. Hou , V. Zorba , RE. Russo ', A3 ™

*%$ﬂ517]%% 7| AZEE **Lawrence Berkely National Laboratory, TApplied Spectra Inc.

Application of a LIBS technique using femtosecond and nanosecond pulses for
the CIGS films analysis
S.H. Lee*, J.H. Choi*, JJ. Gonzalez**, H. Hou**, V. Zorba**, R.E. Russo**’T, S.H. Jeong*'
"School of Mechatronics, Gwangju Institute of Science and Technology
“Lawrence Berkeley National Laboratory

TApplied Spectra Inc.

Abstract

In this work, the application of laser induced breakdown spectroscopy (LIBS) for the composition analysis of
thin Cu(In,Ga)Se, (CIGS) solar cell films (1-2um thickness) is reported. For the ablation of CIGS films,
femtosecond (fs) laser (wavelength = 343nm, pulse width = 500fs) and nanosecond (ns) laser (wavelength =
266nm, pulse width = 5ns) were used under atmospheric environment. The emission spectra were detected with an
intensified charge coupled device (ICCD) spectrometer and multichannel CCD spectrometer for fs-LIBS and
ns-LIBS, respectively. The calibration curves for fs-LIBS and ns-LIBS intensity ratios of Ga/Cu, In/Cu, and Ga/In
were generated with respect to the concentration ratios measured by inductively coupled plasma optical emission
spectrometry (ICP-OES).
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Table 1 Concentration and thickness of CIGS thin films
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Fig. 1 Schematic diagram of typical LIBS setup.
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Fig. 2 Crater morphology produced by (a) ns-laser (F
= 82.06J/cm’) and surface profile produced by
fs laser; (b) F = 12.7J/cm’ and (c) 19.7)/cm’.
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Fig. 3 fs- and ns-LIBS spectra normalized by Ga(l)
417.204nm atomic emission peak (sample 3).
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