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Silicon Nitride Films by RF Reactive Sputtering

Katsumasa KURATA, Naoyuki MIYATA and Kiyoshi MIYAKE

Abstract

Silicon nitride films (from 400A to 3700A in thickness) have been prepared on glass substrates by

RF reactive sputtering of a silicon cathode in N; gas or Ar-N; gas mixtures.

Gas pressure was

in the range of 1~8X107% Torr. Physical properties of silicon nitride films were examined in refer
ence .to the sputtering parameters. Dielectric constant of silicon nitride films, which was in the range
from 2.6 to 7.4, increased with the rate of deposition. Dielectric strength of films was in the
range of 4.2 ~6.3X105V/cm. Optical band gap of films was about 4, 7eV. Film resistivities achieved

was in the range of 10*~10"Q-cm.
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Fig. 1 Schematic diagram of RF sputtering appa-
ratus; (a): substrate, (b): target, (c): shutter,
(d): magnet (e),(): variable leak valve, (g),
(h): valve, (i): viewing port.
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Table 1 Sputtering conditions
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Fig. 2 Deposition rate of silicon nitride films as
a function of RF voltage.
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Fig. 3 Deposition rate of silicon nitride films as a
function of nitrogen gas pressure.
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Fig. 4 Dielectric constant of silicon nitride films
vs. nitrogen gas pressure.
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Fig. 5 Deposition rate of silicon nitride films as a
function of nitrogen concentration.
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Fig. 6 Dielectric constant of silicon mnitride films
vs. nitrogen concentration.

AT S L MEINTWADOT, T THbLR
BRI 30A/min ¥ TOHBHEBEIC D\ TOHZRZY &
Ezbhnb.

¥ 1, REEOBERIBEORE L BBk, D
D, BEOBEIIMREEIC Y > TRKEEEIh T
LEEZLRD., €0, AERFMEOTTIE, EH
HADHEREL L, HFEELKESTIHL, &
WEEROBEABAILDIILETHH Z Erbh
5.

B OREIC O\ T ORI — B2 JE L
TefER%Y Fig.8ic, FofREHFEL T/RrL 2. Fig. 8
ORI ERMOX A & b, HENIERBE DOV
BT7e o FLEOBEGEYIO L. —f#C, KE
Rzt — 3 o 2 eBREY AT, BRIE LD E
HAHEHT, logI & VE L OBIRIIZITERE %
Rt logI & VE » EBBIRA RTEEI, SHERT

Vol. 29 No. 1 (1978

o 10% N,
o 8l v 20 =~
= ° 30 _a-
2 = 50 -~
8 6 [ A]OO * — -
o . o /Q/ ':
.0_:. 4 'y . _ O/O 4
O 2cas0
E ’A”AAA R
w 2t a
o)
% 10 20 30
DEPOSITION RATE  (A/min.)

Fig. 7 Dielectric constant of silicon nitride films
vs. deposition rate.
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Fig. 8 Current-voltage characteristics of silicon
nitride films.
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Fig. 9 Spectral transmission of reactively sputtered
silicon nitride films.
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