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As the minimum feature size decrease, control of contamination by nanoparticles is getting
more attention in semiconductor process. Cleaning technology which removes nanoparticles is
essential to increase yield. A reference wafer on which particles with known size and number
are deposited is needed to evaluate the cleaning process. We simulated particle trajectories
in the chamber by using FLUENT. Charged monodisperse particles are generated using
scanning mobility particle sizer (SMPS) and deposited on the wafer by electrostatic force.
The experimental results agreed with the simulation results well. We calculate the particles
loss in pipe flow theoretically and compare with the experimental results.
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Table 1. DRAM half pitch and critical particle size (ITRS, 2006 Update).
: 2006 2007 2008 2009 2010 2011
DRAM 1/2 pitch (nm) 70 65 57 50 45 40
Critical particle size (nm) 35 32.5 28.5 25 22.5 20
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Fig. 1. Schematic of Particle Deposition System.
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Fig. 3. Particle trajectories.
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Fig. 4. Deposition results — varying applied voltage(a) and deposition time(b).
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