Formation of Silicon Particles Using SiH,4 pyrolysis at atmospheric pressure
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Abstract

The particle formation using pyrolysis has many advantages over other particle manufacturing techniques.
The particles by pyrolysis have relatively uniform size and chemical composition. Also, we can easily
produce high purity particles. Thus, we studied the formation of silicon particles by pyrolysis of 50% SiH, gas
diluted in Ar gas. A pyrolysis furnace was used for the thermal decomposition of SiH, gas at 800°C and
atmospheric pressure. The aerosol flow from furnace is separated into two ways. The one is to the Scanning
Mobility Particle Sizer (SMPS) for particle size distribution measurement and the other is to the particle
deposition system. The produced silicon particles are deposited on the wafer in the deposition chamber. SEM
measurement was used to compare the particle size distribution results from the SMPS. Depending on the
experimental conditions, particles of high concentration in the 30~80 nm size range were generated.
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Fig. 1 Schematic of the experimental Set-up.
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Table 1 Experimental conditions.
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Fig. 2 The change of size distribution & concentration
according to time (x axis).
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Table 2 Statistical data from each case.
Result of experiment
Mean Diameter GSD Total Concentration
(nm) (#cc)
A 63.5 1.98 2.00e6
B 78.3 1.34 1.72e6
C 64.0 1.36 1.54e6
D 42.9 1.44 1.91e6
E 61.7 1.42 2.05e6
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Fig. 3 The comparison of size distributions.
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Fig. 4 The SEM image of Si nanoparticles (case E).
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