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Fabrication and Characteristics of a-SiNx:H Thin Films

Wug-Dong Park, Young-Jin Kim, and Ki-Wan Kim
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Abstract

The effects of substrate temperature, RF power, and NHy/SiHs gas flow ratio on the dielectric
constant and optical bandgap of amorphous silicon nitride (a-SiNg'H) thin films prepared by PECVD
method using RF glow discharge decomposition of SiH; and NH; gas mixtures have been studied. The
dielectric constant and optical bandgap of a-SiNgH thin films were greatly exchanged as by
increasing substrate temperature, RF power, and NHs/SiH; gas flow ratio. The dielectric constant of
a-SiNgH films was increased and optical bandgap of a-SiN«H films was decreased as the substrate
temperature was increased. When the substrate temperature, RF power, gas pressure, NHy/SiH; gas
flow ratio, and thickness were 250 C, 20 W, 500 mTorr, 10 and 1500 A, respectively, the dielectric
constant, breakdown field and optical bandgap of a-SiNyH film were 43, 1 MV/cm, and 2.9 eV,
respectively.
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Table 1. Deposition conditions of a-SiNx'H films.
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Deposition parameters Range
Substrate temperature 25~300 C

RF power 10~40 W

Gas pressure 300 mTorr

SiHy flow rate 40 scem
NHz/SiH; gas flow ratio 2~10
Thickness 1500 A
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Fig. 1. Structure of MNS capacitor.
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Fig. 3. Dependence of dielectric constant and
optical bandgap on substrate temperature.
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