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Etching characteristics of silicon nitride by ECCP

BAI Jin-chao™ , WANG Jing, ZHAO Lei, ZHANG Yi-cun, GUO Hui-bin,
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(Beijing BOE Display Technology Co., Ltd., Beijing 100176, China )

Abstract: In order to optimize etching process of silicon nitride (SiN, ), the enhanced capacitive cou-
pled plasma etching (ECCP)of silicon nitride was researched. With SF; + O, as etch gas, the effects of
main parameters such as power, pressure, gas rate and He gas on etch rate and uniformity has been
studied, and the mechanism of test result was analysed. The results show that power increases, etch
rate increases, and compared with the source RF power, the effect of the bias RF power on the etch
rate is more significant; pressure increases, the etch rate increases, but the pressure increases to a
certain extent, the etch rate is basically the same, the etch uniformity becomes worse with the in-
crease of pressure; under the condition that the total flow rate of SF; /0, is kept constant, the propor-
tion of O, increases, the etch rate increases and then decreases, and the etch uniformity is gradually
getting better; the addition of He can improve the etch uniformity, but when the amount of He is too
much, it will cause the reduction of the etch rate.

Key words: silicon nitride; enhanced capacitive coupled plasma etching; etch rate

Yr#s B #3:2016-05-04 ;1817 H #3: 2016-08-10.
x 18 fE B & A , E-mail : baijinchao@ boe.com.cn



Y

534 W5 B

o532 %

1 7]

nu\‘

TE W R A7, A AL i F B AE 48 2 2 R 3R
a2 . B A A RE R Tz N . A AL R
() ZI il 120 R 3 AR SR ST RS Hrh AR 2
SCHREE X &AL ik 79 R B - 20 0 T2 gAY T
ﬁ?{:?’l]

Ry TR R AT b ) e AR R K R i ke
T3 20 T E N B 220 el ) B R A R S
B T {& (Enhanced Capacitive Coupled Plasma,
ECCP)ZI 45 . {H &, Xt &4k i ECCP Z it T
2R AR B

A SCEE X E AR RE ECCP %4k T 25, %0 il < A
e AL B + S (SFs +0,) SR H 5T 5%
SO0 20 Pl R R 9 52 L S AU A RE ECCP % ik
TR AR FE Al

2 EaiE

2.1 ECCPEHENZE

ECCP #a %0 i 3 & i BRI an &l 1, 1
LN U VA 2 2 P N N G o = il
13.56 MHz =43 H g 0 I B 5 331 (Source RF) Fll
3.2 MHz & 45 i 7 19 f B 5 A5 (Bias RE), 5 %
VARl S W N P < ol N R e[|
— AR Pl SR, R T A i e, DT R T AR
B S B AR BE B, 9D TR R B AR R O
M4,

SR H ml
2V GND
|
® . @ .Plasma. @ . ®
substratcl—.—.—l

GND

’ Matching Box

4 .
N Source RF Bias RF
(13.56 MHz) (3~2 MHz)
GND

Bl 1 ECCP ZI ik & J 37w &
Fig.1 Image of ECCP dry etch system

HERY

fE ECCP 2|t 455 = vl 375 4 35 A1 A B 7 2 &
PR, FAERRE G MENT & H &G
M 647 40 B0 2] ol 0 PR S A B S R w4l oy K
Az Ak 2 BN HEAT 20 0. SR SEs + O, 1R Z1
AR, B AL RE B9 ECCP %) foh 6 =8 3 38 2 1 3
R

SE,—~F + +SF, + +=1.2.3.4.5

SiNy +4F + —SiF4 A +N2 4

F - (SF, « Rl vt m s vk, |

23 RGN N AR L) SIF, (N, S35 R PR AR B
S A 3 AT S8 R A e 18 20 il
2.2 fn & A0

FHBET AR A 2.5 mX 2.2 m, JEHEF
0.5 mm I Eagle-XG 10K 3 ¥ i o 52 56 B bz .
TE I B e b3 ek 5 8 - 3 i B4R A SO TR A
AR )2 8K 5 38 20 O 20 T 2008 BUAH I (BT %6, Al
FH ECCP #:i=f§ ADE-2500DC DRY ETCH i% %%
HEAT R ARE T 15 200k,

ARSI Ay BB T Py E R R L SF /O, i
B He XFZI D 52, ARSI T,
HAd 1 mT=0.133 Pa,1 scem=6X10"°"m’/h,

(1) Ty ] 2] by 3 38 1) 5 ) . () ) 5
SEF/O, SR EE T XF VR M /I & = 45 Sy
2331k 7 000 W/7 000 W.7 000 W/9 000 W,
9 000 W/7 000 W 4% I #E4THIF5E .

(2) JR 58 % Z) ol 398 232 0 52 0], A () 149 Ty 32 0
SFs /O, AR &6 B0 T, X 5 4 32 100
mT.120 mT.140 mT W15 SEATHFSE .

(3) M L A8 XoF Z0 ok 3k 6 4 52 ), AH [ 19 g
RHESR T AR SF, + O, R G & s A2,
MAE SF, /O, B L, XF SF, /O, Ffil 53504 5 -
11,121 3 AL IEFTaSE.

(4) He X 2]l 3 28 g 52 e, A W) 1) ) 38 R
SR SF /O, ST GO T X He 38 A & 5351
A 0.1 000 scem.2 000 scem AYIE L HEAT 5T,

FE L Z0 il S 25 B O 20 . AR A B B A
A4 HOIN R B B FE AR b 18 AN A A Ak R R
Y Bt 258, oK P S48, 2 0T 5E H 220 ok 3 R R
Wy spbe . 5 v dE B A D ok N TR R B 22 1 Y
e KA D 25 B /B SR R B DL A% B9 B A7 )
ERINIS EE ORI @ I NN i N s
AT



M4, % Z4krk i) ECCP ZI i vk 5 535

3 ARL5i#

3.1 WEXFZMIERERNF N

P 2 SRy AS [) 5 AR /s S AR 0 3R ) 22 ok R
LRSS S N IS/ I< 1 W d S 7 1t 3 7 N A S
Ty 0, AR 11 220 ok 9 % R, G o i A
EH 7 000 W B K F] 9 000 W FE JEAR 5 4% 2h %
7 000 W 3 K F] 9 000 W X 2 fult 39 < i 5% g B
R T) st AR S5 AT Ty R A, 2 el 38y ) R AR 2

500 16%
o450 - - 12%
g
: &
g 400 8% vy
& I3
¥ | gop X
3% 4%
&
R 09

300 7000/7000 7000/9000 9000 /7000 0%
— 53 %€ 410 470 444
-5 9.3% 9.2% 13.9%

B2 AR IS AR /A T S 50 s 25 1 220 ok 3 o4 0 3 45
Fig.2 Etch rate of different Source/Bias RF power
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Fig.3 Etch rate of different pressure
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Fig.4 Etch rate of different SF; /O, gas rate
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