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A Study on the Structure Properties of Plasma Silicon Oxynitride Film

RO OEr-ZF @ ET-® |’ OE
(Yung-Kwon Sung - Cheol-Jin Lee - Bok-Gil Choi)

Abstract - Plasma silicon oxynitride film has been applied as a final passivation layer
for semiconductor devices, because it has high resistance to humidity and prevents
from alkali ion’s penetration, and has low film stress. Structure properties of plasma
silicon oxynitride film have been studied experimentally by the use of FT-IR, AES,
stress gauge and ellipsometry.

In this experiment, Si-N bonds decrease but Si-O bonds increase as
N20/(N20+NH3) gas ratio increases. Peaks of Si-N bond, Si-H bond and N-H bond
were shifted to high wavenumber according to N2O/(N20O+NH3) gas ratio increase.
Absorption peaks of Si-H bond were decreased by furnace anneal at 900°C. The
atomic compesition of film represents that oxygen atoms increase as N2O/(N2O+ NH3)
gas ratio increases, to the contrary, nitrogen atoms decrease.
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Table 1 Reactant gas flow condition according
to N,O/(N,O+NH;) gas ratio.

N;0/(N:O+NH,) SiH, | NH; | NO | N,
0 150 | 1400 0 1450
0.2 150 | 1120 | 280 | 1450
0.4 150 840 | 560 | 1450
0.6 150 560 | 840 | 1450
0.8 150 280 [ 1120 | 1450
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Fig. 1 Characteristics for deposmon rate of sili-
con oxynitride film on N,O/(N,O+NHj)
gas flow ratio
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gas flow ratio
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