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Physical properties and electrical characteristic analysis of silicon nitride deposited by
PECVD using N2 and SiHs gases
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Abstract

Plasma enhanced chemical vapor deposited (PECVD) silicon nitride (SiNx) is widely used as a gate
dielectric material for the hydrogenated amorphous silicon(a-Si:H) thin film transistors (TFT's). We
investigated SiNx films were deposited PECVD at low temperature (300C). The reaction gases were
used pure nitrogen and a helium diluted of silane gas(20% SiH,, 80% He). Experimental investigations
were carried out with the variation of Ny/SiH, flow ratios from 3 to 50 and the rf power of 200 W.
This article presents the SINX gate dielectric studies in terms of deposition rate, hydrogen content,
etch rate and C-V, leakage current density characteristics for the gate dielectric layer of thin film
transistor applications. Electrical properties were analyzed through high frequency (1IMHz) C-V and
current-voltage (I-V) measurements. The thickness and the refractive index on the films were

measured by ellipsometry and chemical bonds were determined by using an FT-IR equipment.
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Fig. 2. Refractive index and deposition as a
function of gas ratio
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Table 1. Hydrogen concentration in Si-H, N-H
bonds for the SiNx film prepared by
different No/SiHs gas ratio

Ne/SiH4 Si-H bond | N-H bond Total H
7t 2| (cm®) (cm®) content (cm?)

3 8.55x10% 1.32x10% 2.18x10%

5 7.77x10% 1.53x10% 231x10%

10 3.20x10% 1.68x10% 2.00x10%

20 1.47x10% 1.76x10% 1.91x10%

2 1.56x10% 1.74x10% 1.90x10%

50 1.20x10% 1.44x10% 1.56x10%
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