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Abstract

The laser-induced breakdown spectroscopy (LIBS) has been used for rapid detection of elemental compositions of
various materials in multi-media (solid, liquid, gas, and aerosols). In this study, the aerosol-LIBS has been developed
for real-time monitoring of process-induced particles produced during the semiconductor manufacturing. The developed
aerosol-LIBS mainly consists of laser, optics, spectrometer, and aerosol chamber. A new aerosol chamber was
constructed for the aerosol-LIBS to be applied for various semiconductor manufacturing process, including exhaust
tubes, and low pressure and high temperature chamber. The aerosol-LIBS was evaluated by using laboratory generated
aerosols for detection of various elements. As a result, P, Fe, Mg, Cu, Co, Ni, Ca, Na, and K emission lines were
successfully detected by the aerosol-LIBS. Further evaluation of the aerosol-LIBS is being conducted.
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Table 1. Experimental parameter for aerosol

generation.
Solution  Concentration 0.1% (w/v)
Volume 100 ml
Solute Na,HPO,4, FeCl,, MgCl,,

CuClz, COClz, N1C12,
CaCl,, NaCl, and KCI

Atomizer Operating 20 psi
pressure

Atomizing gas Filtered air
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Fig. 1. A schematic diagram of the aerosol—LIBS
system.
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Table 2. Experimental parameter for LIBS analysis.
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Equipment Parameter

Laser Wavelength 1064 nm
Energy 200 mJ/pulse
Pulse duration 8 ns
Repetition rate 1 Hz

Spectrometer Spectral coverage 190 to 884 nm
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Detector type

Delay time

< 0.1 nm for UV to VIS
< 0.12 nm for VIS to NIR
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