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Improvement of flicker TEFT-LCD by dry etching process
LI Xin" , BIAN Li-li, CHEN Xi, WU Cheng-long, YUN Xiang-nan
(Fuzhou BOE Optoelectronics Technology Co. s Ltd, Fuzhou 350300, China)

Abstract: To improve the flicker in TFT-LCD,by studying the influence of Dry Etch(Nplus Etch) on
TFT characteristics, the etching conditions (power and gas) were optimized, and the Photo-1,; was
reduced, then the flicker was improved. Experimental results show that when the main process condi-
tions of Nplus Etch were: Source/Bias=4 k/5 k, Press=90 mT, SF;/0O,=1.1 k/3 kmL/min and the
conditions of AT Step were:Source/Bias=2 k/2 k, Press=100 mT, SF;/0, =3 k/3 kmL/min, the
Photo-I.; fell from 58. 15 to 20. 52 and the flicker fell from 15%-30% to 10% or less. The optimization
of Dry Etching process has obvious improvement to TFT characteristics and flicker.

Key words: dry etch; TFT characteristics;{licker improvement

Z 7R, B TET-LCD 76 A4 7 i 72
M) T2 AT e  TFT Rtk 3 A [ 2, B

\ S DR 8 T 5 K 2 R 3 T U 00 7
N2 TET-LCD i AR BRI g g o s B 60 2 8 23 i 0% VG
E,:JHLIE@:}E VGL {EE \Vcom‘{‘gji\‘@\PhOtO*IoHﬁj(% V %iﬁﬁ?i&%o Z':E a*Si TFT*LCD fﬁ” %% EF' , :I:

1 7]

Uu\l

s B #3:2015-05-29 3 1817 H #7: 2015-06-23.
* M {F Bt & N\, E-mail: lixin_b6@ boe. com. cn



56 1 Z

FE,5 L T A T 4% TFT-LCD Flicker 238 i 5% 905

12 20 b 3 B X N+ a-Si FI#B43 a-Si gk 47 %) o
AT Bk iE TFT Fepkpg 384370 Wik, 13
ZIph T 2% TFT Bt E EENEM . A
5538 3k 43 B Tk 2 ik T2 i AR b T R AR
b AR MR B AR Ak, X TFT 3838 8 36
HEAT A AT AN TET H 2% 5 3047 03, 25 31 B I
Photo-I# H 89 5 [A] B AT DL %G 1 3% 20 ik T. 2 19
JAFEXT TET-LCD M8 A 2038 3801, IR 18 8] 7 1
2 20 1l T B e A A B T S B

2 ERaAE

ARSI A i 38 ok A R A A 4 Mask B
T HEAT R 7= S RE AT 0t 20 plik A o B AR
AR FAF ECCP A 74 ZI ioh 15 4 % 55 54
R T /A F] Eagle- XG 3% 8 347 (2 500 mm X
2 200 mm) ; HL 2% 45 P 3K % 4 8 YAF6565M
Sagittarius Test System; Wil % £ K I BEE T
R 4% (Focused Ton Beam) Fl 8 % 43 #7 {X
(CA310),

T2 o T A0 2 £ E 4 3 At kAT
b BT (BT /EZ b T2/ b8 T2
(AT, BT B7E—& UM AL E,mA O, f
i SF AR HE AT 20 bl i 5 B 7 2% o ki GE
FE I HE AT AL B F2 20 ph 2 i A CL A i
SFs X V8 JE N N+ 48 2% 4k &b iE 2 3817 2010k ; AT
WA O, F b SF S AR G 32 20 bl A B8
A R RN BR B CLBEAT 3 B, DLy 1k CL 4k
gt Si kAT Ak .

B TR L 5 I TR K IE H R AR Y
W 1E HRE B HEAT 200l T2 S B0 R R R R
LioRULE = ST

e, 4 B B 32ADS Fl 21, 5TN 7 2
it 7 H A A PR AR — B 2 T L Tk 2l T
2P RF DSk A7 A2 0, DLOF 58 X TFT
H A R B 5 ), O G R e R S T2
AT RIEFE . FEHLIERE bk Al MR 25 .
X T2 i SR AT R, EZI R AT
Step Z [ N A SF; S A 4b 225 B8, M3k SF, X
TFT L2 RE MR 52

TE LA g Rl L X AT Step F1 3 % ith

TEHRR AT S EAC K, it TFT 4%
PR 3R A B oI B UL 5% DLW E G IS Y
AT Step 1 EZI bl T2 5 A%

5 S5 43 0 X I R 3 S Fe R 2R R AT Y
KRR S 24T TFT e 2% 45 P A0 D3R 03K, 56 3
Z ik T2 WA R TRT o, 2 5 1k 1A 4 1) 5%
Wi, b, PRI CF 42 52 35 % 18 5 19 17 e
MR A A& 1 FR .

BT IAER I s A
Fig. 1 Flicker test point

3 #RLit#%

3.1 DIERSMEEEX TFT FFHERA S0
3.1.1 h F At Photo-I 40 % h

& 2 & Dy AR Ak X Z il 2R A Photo- 1y 52
me 2 SR . DA S5 R AT LA Y, Bl D) %
3G I, Photo- Lo W4 Bl 2 3 K. AR D 4% K
FIE AT R0 M 12 2 220 ol 8R4 4 i 220 ot o ] 5 (L% ] B
1T I ARG, B 7 T ORI L 3 A
FHRAE G, TFT A ikt 25, Wik,
MCTET Rtk A BE A, 3 TR 9 B 3300 ) 25
FeEhf .
3.1.2 SFs*F Photo-I ;% % @

I 3 g SEs % Photo-T B2 M X L5 5 . A
KeFr LI EH, 7 AT Step 5 F %) ph Z 181 Jm A

P-Iw/pA 32ADS
90 3000
85 2500
80 4[4 2000
75 1500
70 .,/ 1000
65 500
60 0

4/5k 7.5/7.5k 10/14k  Power/W



906 W5 BoR

9530 &

P-La/pA 21.5TN

80 3000
70 2500
60 2000

50 / 1500
40 / 1000
30 500

20 0
3/3.5k 4/5k 10/14k  Power/W

2 IyEAL N Etch Rate& Photo-1y; 1 5 1
Fig. 2 Effect of Power on Etch Rate and Photo-I

SF, b B 25 3% (Source/Bias= 2K /3K, SF; =3 000
scem,s Press=50 mT) Z J5 , Photo-I.c B 1 T
K. SFo /™A F B % S ) 3% o /E FH AR X T
CLFD O B/, FF HAE U S W SIF, . 25 5 4
o P FEZ i B 85 7E AT Step hidi &
A SF 5% TET M2z f vk S o .

80 68.2
60
40

P-Ioff/pA

20

0

32ADS

= Normal mTest

[ 3 SFs Z24bXF Photo- I 152 W
Fig. 3 Effect of SF; on Photo-I

3.2 AT Step EXiXI

1R AT Step WHENIESCIATAH . K 2 K
IEAI 25 R, IR B SO R D RN A
LEHERF W EL R 2 T E AT Step Al
£ . Source/Bias =2 kW/2 kW, Pressure =
100 mT, O,/SF; = 3 000 mL/min/3 000 mL/
min, FEMAAF T . Photo-I«Hi 58. 15 F& & 25.5,

% 1 AT Step Parameter IE 37 iR I8

Tab.1 AT step parameter orthogonal experiment

AT Step Parameter

e Source/Bias(kW) Pressure(mT) O, /SF; (ml./min)
1 2/2 70 1500/4500
2 3/3 100 3000/3000
3 4/4 130 4500/1500

& 2 AT Step Parameter IE 3 iR 16 45
Tab. 2 Result of AT Step parameter orthogonal

experiment

Split Power/kW  Pressure/mT ,/SF;/ml/min Photo- Iy

1 2/2 70 1 500/4 500 26. 6
2 2/2 100 3000/3 000 25.5
3 2/2 130 4 500/1 500 44.3
4 3/3 70 1500/4 500 28. 4
5 3/3 100 3 000/3 000 40. 2
6 3/3 130 4 500/1 500 39.3
7 4/4 70 1500/4 500 34.5
8 4/4 100 3 000/3 000 89

9 4/4 130 4500/1 500 28. 6
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Tab.3 Test of SF6 proportional change

Split  Power/kW Pressure/mT (O,/SF;)/ (ml/min)

1 2/2 100 1 500/4 500
2 2/2 100 3 000/3 000
3 2/2 100 4 500/1 500

B4 K5 SEM 25 R
Fig.4 SEM result of SF; proportional change
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Tab.4 Result of main etch step

Pressure Power SFs /CL,
Spllt Photo- Io[[
(mT) (kW) (mL/min)

1 50 4/5 600/4 500 58.15
2 50 4/5 800/3 000 23. 83
3 90 5/3  1100/3 000  21.21
4 70 5/3  1100/4 000  26.94
5 90 4/5 1100/4 000  24.15
6 90 4/4 1.100/4 000 23.78
7 90 4/5  1100/3 000  20.52
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Fig. 5 TFT characteristics before and after the

process optimization

355
30
25
20 /\\/\/
15
10

5
0

licker

1 2 3 4 s 6 1 8 9
TR A

——Normall —— Normal2 —— Test

Bl 6 T ZMALE TN HR IS SR
Fig. 6  Flicker test results after the optimization of

the process

Bl . INHR B S DA S5 AR 1 1596 ~ 30 %
RT3 10% LR,
4 %

ASCARYE TFT LCD H B TN R B % % A=
% Photo- Ly Wi f9 AL EE, X i 2 %F TFT 454
A F BRI A B4 (Dry Etch) o 8 1 BF 58 T3
Z1ih T2 th & S50 Photo- T 1 5% ), 5 400 5
SF AR e il 25 %) TFT 850 LL &2 TFT 4%
(Photo-I ) Bt A B2 AE M. JF B 76 fe fh & 1
T, Photo-Iy 5 7= 25 44 F 19 58.15 F [ &
20.52, [FIRF, INPRALAT B S 203t s |l 2 77 25 0
B 15%~30% FREZRE 10% LT . X AUAT b
0 TR I R IR R SE AR AT S TEFT 4%
P G 1 7= it it A R DK 1R A ity R P AR 4
T K,



W5 BoR 530 %

908
5 £ X Wk
(1] Zm&,Bezwe, 2 R4&,§. TFT-LCD H L, S5 NR RO &S5 2 +,2013,28(2):215-219.

[2]

(3]

(4]

[5]

[6]

[7]

[8]

[9]

Wang M C, Yao Z X, LiuJ R, et al. Relationship between flicker and I, in TET-LCD []J]. Chinese Journal of
Liquid Crystals and Displays, 2013, 28(2): 215-219. (in Chinese)

HBYKRT T EveA. BoR AR BN IR A B RS o O kLT ). 8 F B4R, 2008,31(5) :1417-1420.

Xu Y Q, Zhang Y N, Li X H. Physiology analysis and reduction method for large area flicker of displays [J]. Chi-
nese Journal of Electron Devices, 2008, 31(5): 1417-1420. (in Chinese)

e we, EOAA A A, F . TFT it A Flicker 3200 K i 7 ik i 52 [0 ], ILAR 277 ,2012,23(10) : 32-36.

Yao Z X, Wang M C, Lin H T, et al. Experiments of TFT Photo-leakage current impact on Flicker [ J]. Advanced
Display, 2012, 23(10): 32-36. (in Chinese)

o %, E A B2 0, . TET-LCD i i (N AR A HLER A FE [ ). & dh 5 27,2013, 28(4) :567-571.

Lin H T, Wang M C. Yao Z X, et al. Mechanism research about flicker in TFT-LCD [J]. Chinese Journal of Lig-
uid Crystals and Displays, 2013, 28(4): 567-571. (in Chinese)

B & K a-Si TFT LCD R 5% BBk A2 R D7 i B JE [T ], AR 2 7, 2009(4) :19-22,27.

Ma Z]. The investigation to improve kickback voltage of pixel electrode of a-Si TFT LCD [J]. Adwvanced Display »
2009(4): 19-22, 27. (in Chinese)

Isensee S H. Bennett C A. The perception of flicker and glare on computer CRT displays [J]. Human Factors ,
1983, 25(2): 177-184.

Li C, Yan T, Wang L L. Investigation of flicker visibility in impulse type displays [J]. Proceedings of Asia Dis-
play, 2007(1); 264-267.

Son M'S, Yoo K H, Jang J. Electrical simulation of the flicker in poly-Si TET-LCD pixels for the large-area and
high-quality TFT-LCD development and manufacturing [J]. Solid-State Electronics, 2004, 48(12): 2307-2313.
Huang C -C, Constable ] H, Yost B, et al. AMLCD flicker model considering the Vr shift in a-Si: H TFT[]J].
IEEE Transactions on Device and Materials Reliability , 2003, 3(4): 184-190.

EE-N . FZZA986—) . B Il K AP HWF5T 0B E N F TFT-LCD 8 R X5 AH & T./E. E-mail: lixin_b6

@hoe. com. cn

TFHTAE (1989 —) , 2, P52y Ak N, TR, 3 £ M TFT-LCD Dry Etch # AR M3 TAE. E-mail: bianlili
@bhoe. com. cn

Wb (1984 —) , 53 ULIR IR M AL P58 A, s B9 51, R E N F TFT-LCD AR KB 58 AH 5 TAE,

E-mail: chenxi@ boe. com. cn



