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Experimental Analysis on Particle Growth
in TEOS/O. Plasma Reactor
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Abstract

A study on the particle growth in TEOS/O: plasma was performed, and particle size
and its distribution was measured by the electrical aerosol analyzer (EAA), light
scattering particle size analyzer and the particle size was also determined by SEM. The
effects of process variables such as total gas flow rate, reactor pressure, supplied power
and initial reactant concentration on the particle growth were investigated. From the
EAA results, the particle size distribution is divided into three groups of the cluster size
and the small and large size particles. The particle size distribution measured by the
light scattering particle size analyzer becomes bimodal, because the cluster size particles
smaller than 20 nm in diameter cannot be detected by the light scattering particle size
analyzer. The size of particles measured by the light scattering particle size analyzer is
in good agreements with those by the SEM. Also we could understand that the particle
formation is very sensitive to the changes of reactor pressure and reactant concentration.
As the total gas flow rate increases, the particle size decreases because of the shorter
residence time. As the reactor pressure, or the reactant concentration increases, the
particle concentration increases and the particles grow more quickly by the faster

coagulation between particles.
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Fig. 1. Schematic of experimental apparatus to
analyze the particle growth in plasma
reactor.
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Fig. 2. The maximum total gas flow rate and
the minimum discharge power for
stable plasma generation-vs-reactor

pressure in the plasma reactor.
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Fig. 3. Particle formation as a function of reactor
pressure and initial TEOS concentration.
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Fig. 4. Particle size distribution measured by EAA

for various total gas flow rates (P=8 Torr,
P.=85 W, [TEOSl=0.63%).
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Fig. 5. Particle size distribution measured by light
scattering particle size analyzer for various
plasma discharge times (Q= 500 sccm, P=8

Torr, Pw=85 W, [TEOSlp= 0.63%).
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Fig. 6. Comparison of light scattering particle size
analyzer results with SEM results for various
plasma discharge times (Q= 500 sccm, P=8
Torr, Py=85 W, [TEOS]y=0.63 %).
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Fig. 7. Particle size distribution measured by light
scattering particle size analyzer for various
reactor pressures (Q=500 sccm, Py=85 W,

[TEOSL=0.63%).
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