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Preventing method of film residue in

PR ashing process based on ICP etcher

ZHA Fu-de” . XU Chun-jie, LI Gen-fan, ZHANG Mu, CUI Li-jia, FENG Yao-yao,
ZHU Mei-hua, YAN Zeng-qian, LIU Zeng-li, CHEN Zheng-wei, ZHENG Zai-run

(HeFei XinSheng Optoelectronics Technology Co., Ltd., Hefei 230011, China)

Abstract: In order to improve the characteristics of TFT, 4-mask PR ashing process was carried out
by indu cti vely coupled plasma etcher. After PR strip, linear a-Si film residue appeared on the edge of
source/drain data line, TFT channel and other pixel area. The effect of PR ashing conditions on a-Si
film residue was studied. The results show that the pressure and Bias RF power are the main factors
to produce the film residue, and the amount of O, is the secondary factor. By adjusting the PR ashing
recipe, the optimal condition for preventing film residue is obtained: Pressure = 2.66 Pa, Source
power * Bias power == 3 : 1, q,(SF;) : ¢,(0,) = 1: 60. The research of inductive coupling plasma
etcher in PR ashing process has very important significance for the further application.

Key words: inductively coupled plasma; ashing; film residue; physical etch; oxidation
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Tab.1 FIB analysis of the edge of SD line

Weight Atomic
Element o e
(Bt 7» 80/ 70 LT % %/ 70
Ca 0.01 0.01
N 2.17 4.13
O 3.71 6.17
Al 11.08 10.94
Si 83.03 78.75
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Fig.3 SEM analysis of related process
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Tab.2 Test conditions

Source power/

Py Press/ Bias power qV(SFg)/qV:((i)lz )/ ﬂﬁf’iﬁf?ﬁ
Pa JkW (mL * min™ ") HY
Main 1.33 22/18 50/6 000 Lv5
1 2.66 22/18 50/6 000 Lv4
2 3.99 22/18 50/6 000 Lv3
3 1.33 22/18 50/4 000 Lv5
4 1.33 22/18 50/3 000 Lv4
5 1.33 27/13 50/3 000 Lv3
6 1.33 30/10 50/3 000 Lv2




512

o, 45 ICP B4 6 2 IR IRAL T2 v s )2 5% BE nY i s 1267

K4 JBEZEREER
Fig.4 Film residue level

MK 2 PRI ZE SR LA I FEAHS
1.3.4 &4 vh il e FE A 2 4k 3 G 2 5 B ™
At 2.5.6 TR R AR )2 2R 2 R 2 iR B R
B 5 M as Bardr: (IO FZEEMAS 1.2
A BEAE TR D) T 2 R B A G R B
B C(IDX e EEZMS 3.4 KIFBE O,
R AIG L B2 5k B A G R Sl % 5 CHID X HE 4,506 5%
1, Bt A5 A1 P S 430 ) 23 AT B 22 ke B 4 R s 2% 4K
B . DL R 2 R T AAR L R T A R
W Ty 2R %oF L I % B R A R, Ol RS e R &R
O, A1 6T B2 53 B 53 1) A 6T 388 70N, S YR 5% 1) [
. RS TR A S T ZEBEAR A O, L ] AR
o B2 5% B P B RO

2
6l o (€19) (1)
— 5 I
é»\\\ h
2F
1
ONom‘ll T Nem3 4 4 5 %
IR SR/ Test

5 PI R4

Fig.5 PI test result

S fig o ICP & 4 #E AT 6 20 i KAk T2 77 2E
{14 JEE J2 3k B T AL, SR s g 8 s S 5 000 ) %% e
TRAN O, Lo A5 BEARZH A 2% 10 #E A7 03, 3 31 an 5% 3
JoR 7.8.9 =L AUAR SRS T I L 45 R 1 e
JERRE kAL AR 2 IS A 0T DU ek
2% B 25 - 1 1 =266 Pa,/}?wlﬁﬁ i
JEMH =3+ 1,q,(SF;) ¢ ¢,(0,)=>1:

®3 WikEH

Tab.3 Test conditions
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9 2.66 30/10 100/4 000 LvO
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