36 L 6 M
2007 £ 6 H

PL A R
ACTA PHOTONICA SINICA

Vol. 36 No. 6
June 2007

S ISl 2 T R s AL S SO DR SIN R A AIE 5

&K &

(422 Tk K% e TREE B, 14 4 710032)

O OE.RAANPFETFRERALFAAABRER AN, #2 SIH, AR BE AR, EPRELS £
AT SIN, B RAR . EAMBINAEREEAALF TR TN E, AE 2t TR it
BT SIN, B F4ES S MBTT oM. AR T AR BRE HHHEVUAN, 2 SiH, 8 &K

AEBUWEF IR IZAZTHERAREERLF T E O

CERRN AT B TR RN F

SAARE ARG SIN, BERIKAS AT SIN, FRE.IAHFEELE 1.656~2. 15 X0, F2 %L
A 0.2~0.007 Z 0,4 SIN, B AHF A £<<0.01, R HAAREFE HL 6.0 nm/min, N, # SiH,
SRAZTHEET 0L F AT A SIN, BEGHRE.

KGR RACAE B IR MM F B TR B F AL, LFETE
=

FESES.0484.4+1 XHEtFRiIRES . A

0 315

A R G H AR RO R RE L s R 1 A
R o PERIAL 27 i Pk DA B B 11 4 5 1 R 652 o 1 Al
SRR R, AR B T RO L R AU AR BT
FHEY . R A0 ek ) A b L 4 25 2 LA R Bl Ak
JAE TS TR R . 782 d ik K AE Lt
o, T U B B A 1D 06 2 R R R AL 2 P R A I
KA SR R BH o it 1) ik B SR 5 OF HL Hl T O R R
THI A Ak R Ak P B A FH O R DA 3 — 25 2 v DK BH FaL it
(1) i 6 IR . DRI G L 0 A R SR R A e A O K
P FEL b, 14D 9 S5 S S 8 8 1 A AR ST S 1) AR T

RACHE R 0 % iR 2 AR H A
SN 75 ik RN B & CVD F PECVD 4% .
5 B B 52 36 v 4 2 (A0 FH 45 8 1 AR A0 2% SR D
FLUPECVD) ¥ J7 3K il 46 Z A0k 8, = 20 h T
7 V2 B AT DR FE AR DB R A KA R
AL 5 SR FH M 5 AR 0 R G A B A A A
R R I NH, 150 N R & B S44 L BLSiH, 758
Si Y R N SR NH, 8BRS T 5 SiH, RNV AR R
SiN, B, H B T NH, 76 8 A% 08 BN A4 s
SIN, 7 I 1) 2 B B v 3R Af S 11 2 P o 5
E N

AR SC SR SRS A0S S A 3 SR K A A DO R B
ARLFIH N, AT SiH, AE R SRR K i #6A% 5 &+
(1) SIN, L. BFF ST T BRI A ) & DL KN,
AUSTH, 1A & B R A5 S0 T2 2 8O0 BT

CARKF B ARAMF KA A USSS 38 F 8
Tel:029-83208209 Email:pyq -867@163. com
W A% B H1.2006- 04— 02

=2

Ry

XERS.1004-4213(2007)06-1097-5

FR NG 20 J 5 ) . R e AR 3 21 A 1
X SIN, 7 B 4k 22 B g it AT T o hr
1 L EERGE

SERGREE B W 1. BT SE I R AE @420 X
480 mm M E S E R IATH), F A B 1 2 —RE
90 mm, N N 60 mm A0 B AR A 28 2 — A4
BN 160 mm &2 WP ImAZE, 3 BB 1

M 2.5 mm. S 7 U5 T AR A Y O
13.56 MHz.

RF power
| p
Electrode 1
Substrate
T . Temperature
7 1 display
Heater
1!

Vacuum pump

Hl #SASETHREBARAAERERE
Fig. 1 Schematic diagram of the lab-made RF-PECVD
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Fig. 2 Refractive index and deposition rate of SiN, thin

films vs substrate temperature
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Fig. 7 FTIR transmission spectra of SiN, films deposited
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Properties of Silicon Nitride Films Deposited by Radio Frequency Plasma
Enhanced Chemical Vapour Deposition

PAN Yong-giang
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Abstract ; Silicon nitride (SiN,) thin films were deposited on P type silicon wafer by Radio Frequency
Plasma Enhanced Chemical Vapour Deposition (RF-PECVD) by using silane (SiH,) and nitrogen (N,) as
reactive gas. The thickness, optical constants and the chemical bond structure of silicon nitride thin films
were measured by using ellipsometer and Fourier transform infrared (FTIR) spectroscopy respectively.
The influence of experimental parameters such as substrate temperature, flow ratio of nitrogen to silicon
and RF power on optical constants and deposition rate of SiN, thin films were investigated. Results show
that SiN, films deposited by RF PECVD are characterized with low hydrogen content, refractive index
between 1. 65 and 2. 15, extinction coefficient between 0. 2 and 0. 007 and it is less than 0. Olwhen SiN, thin
films is rich nitrogen. Deposition rate high up to 60 nm/min, when the ratio of N, to SiH, is 10, the
composition of the deposition SiN, films changes from silicon rich to nitrogen rich.

Key words: Silicon nitride (SiN,) thin films;Radio frequency Plasma Enhanced Chemical Vapour Deposition
(RF-PECVD) ; Optical constants
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