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Abstract

In-situ particle monitors(ISPMs) are widely used for monitoring contaminant particles in
vacuum-based semiconductor manufacturing equipment. In the present research, the performance of a
Particle Measuring Systems(PMS) Vaculaz-2 ISPM at subatmospheric pressures has been studied. We
created uniform upstream conditions of particle concentration and measured the detection efficiency, the
lower detection limit, and the size response of the ISPM using uniform sized methylene blue aerosol
particles. The effect of particle size, particle velocity, particle concentration, and system pressure on the
detection efficiency was examined. Results show that the detection efficiency of the ISPM decreases
with decreasing chamber pressure, and with increasing mass flow rate. The lower detection limit of the
ISPM, determined at 50 % of the measured maximum detection efficiency, was found to be about 0.1
5~02 pm, which is similar to the minimum detectable size of 0.17 pm given by the manufacturer.
The particle size response of the detector was varied with the mass flow rate at a given system
pressure, which may affect the detection efficiency of the ISPM.
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Fig. 1 Schematic diagram of the experimental
system.
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Table 1 Experimental conditions.

Mass flow | Chamber | Gas flow
. Reynolds
rate pressure | velocity
(sccm) (torr) {cm/s) number
30 11.1
100 50 6.7 6.4
100 3.3
25 87.2
30 726
40 545
50 436
64 70 31.1 4
100 21.8
150 14.5
200 109
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Fig. 3 Effect of particle concentration on the
response of two ISPMs.
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Fig. 4 Effect of particle concentration on the
detection efficiency.
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Fig. 5 Dependence of detection efficiencies on
particle diameter at 100 sccm.
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Fig. 6 Dependence of detection efficiencies on
particle diameter at 654 sccm.
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