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Numerical Analysis on Silicon Nitride Deposition onto a Semiconductor
Wafer in Atomic Layer Deposition
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Abstract

Numerical analysis was conducted to investigate the atomic layer deposition(ALD) of silicon nitride using
silane and ammonia as precursors. The present study simulated the surface reactions for as-deposited SisN4 as
well as the kinetics for the reactions of SiHs and NH; on the semiconductor wafer. The present numerical
results showed that the ALD process is dependent on the activation constant. It was also shown that the low
activation constant leads to the self-limiting reaction required for the ALD process. The inlet and wafer
temperatures were 473 K and 823 K, respectively. The system pressure is 2 Torr.
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Fig. 1 Calculation domain for silicon deposition on a
free standing wafer
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