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Study on Uniformity of Cell Gap

WANG Xingming, YANG Jun, HUANG Zhonghao, CAI Peng, WANG Chunjie, ZHANG Can,
WANG Xin, LI Guanzheng
(BOE Technology Group Co., LTD, Chongqing 400700, CHN)

Abstract: Theoretical simulation was conducted by a model for calculating amounts of liquid crys-
tal,and experiments were carried out for each factor. The measurements for improving uniformity of cell
gap were tested on some products. The experiments results showed that PS, altitude difference on array
substrate and altitude difference on color film substrate were critical factors affecting uniformity of cell
gap, the three factors that could affect the Cpk value of cell gap were 0.9, 0.5 and 0.8, respectively. The
Cpk of cell gap could increase 0.6 by using organic on array substrate, while that couldincrease 0.9 by us-
ing XPS. The best way to reduce altitude difference among pixels was using OC, which showed that
normal OC and highly flat OC could increase the Cpk of cell gap by 0.2 and 0.5, respectively.
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Tab.1 The calculation of each parameter for theoretical simulation
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Tab.2 The range of each factor for theoretical simulation
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Fig.2 Theoretical simulation on factors affecting uniformity

of cell gap for different products
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Tab.3 The difference of uniformity of cell gap between

normal PS and XPS

B2 /pm AETREAE S8 8L

FEf PR R e, e, +0.1 ym +
’ 0.05 pm

1 LXIEHIE 0.05 025 3.16 1.58

2 TXHIE 025 0.1 3.17 1.58

3 30 o A 0 0.25 2 1.57

4 -3 e 2 0 0.25 2.06 1.03

P R 2 B 2 M a4 SR P 3 B %
2w R S 2k A L L 2 AR N AR L
FERE AR RN T 1.33 A1 00 , 58 SURR )2 1 45 T 4
i T B AR AR A AR T, JEHR il B e R R
Yo — Pk, B R TR RE R B i R A= A 3
DAL A3 4.5, BEWT R W & )8 38 — PR S 1 2
— R RRARR LY . M R R
— PR R BB B IR A A A T T, — o
2 S #2230 AR T AR PN, HG g R DA 3 e B
HOZ A — 2 BRI I ) BB R 2 TS R AR
4 1O 25 S /D DA I O AR BRI R, 2 — PR
U5 IR MR O I A B O LU A O YRR E PR 4, T
A S 2 A [ 5 S A A 7 3 4 R T A i Ol
WG, 1% o B 2 oy, T T AR T
By B £ = 4 B R T F B O WO, FUAR O PR B
Z5o PBASEH T S2PR T 20 W5 B B 5 B 22 F 52
MR R % KR 2 OG22 W B0 R IR

50 -
45r —m— XX FRHE
40k . —Oo— HiEfREE
&® 3.5
% 3.0
w25 m O [ ]
El—ﬁ] 20F \. \./
15} O
1.0} O\o \0/ )
0.5
TR R TR TR MR R
BEE REE TWEHKEE RHRE THARE KTLRE

REESH
PR3 T i o 488 2 Ao K X 7 S T 25 Bk — P X L
Fig. 3 The uniformity of parameters of PS between normal
PS and XPS



322 ot H

%

R A2

F L AR5 R JH SNUMap 37 b B 5 45 31 (14 12 480
Ko i BT LUA 38 5 F 52 00 5 I8 A 2k v
F14 22 (L 22 378 R T 58 S 8 2= TOU AR 5 i 5 1Y 25 1L, 3%
1 B 2 BT A5 R SR T 52 SRR Y B IR A4
TR I 0T LLA X T 28 R =, B 51 5
0 ) Bl 8 2 w8 B e i/ TR AR o g —
P52 B AE A 5C B9 52 ), R B 2 G 52 DN B AR e
T LR

(b) X BHEZ BRI 7

i ANl P '

T — .
() B XK 22 1 R ) FEAR M5 43

P4 5 e B 2, 58 SUI B2 23 50 16 % J5E 00 /11 B4 1) 56 A )
43 S N g R AR AR
Fig.4 Measurement results of typical surface on normal PS,

PSF and PSA

23 FEIERMBERENZEY— N
1 BEAERBAEL_L n] LAt A AL sl /) [ 571

FRE L B HS TA BILIRE ™ P 51 Al A B 22 R A
ﬂ‘u%m%o

24 BEBREXNZEH—EH I

iz HEBE 22 25 K R BORT LI 7= 4 S U 2 5 —
FORAE A WL IS B BB 227554, AR A SRR R
B TE B R A [ A P S, G E OB NTSC45% 5
NTSC72% I 7= a5 55 Z 282 46 A DL 5 B AR
B g5 hy A S WA , — R R R B 2 1
01l pm AT, ZREITMEERBEZ KT 0.1 pm,(H
LR ES =0 I PO R SRR R Tt Pt
A AL H TC ARG B 22 25 0 5 5% U 2K 2 A AL IR A vy B
ZEuE R BN R F T B 22 K F 0.1 pm, I HAR R
SER R AEXT AR AL

OGN T DURN B 2 S5 R Y &R TR RE
T BB |k 2 7 R A B R BT B O S B AR
2T UE O T AR AU S R R B 22
AR B 22 R R a5k v it b, L& 1 T RE RE ) 46 4K
2R Ko TR BN o B 22 S5 AR BE 22 1 7= f Al L
HE M TR I H8 50N 2.14 F B 2 1.29, B ff )2
W4 20 B Al R FH AT MILSE , TR B ) 48 Bt o vk ik
I A Y2 o W S8 e B 0 N 0 = = T
B — AR B 22 S5 40 1 &R — kR AR W R
o A R B 2 A5 A &R — PR R i, KRR

x5 FRBREFREEH—MHER

Tab.5 Effect of altitude difference of pixels on uniformity
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Tab.6 Effect of normal OC and highly flat OC on unifor-
mity of cell gap
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Tab.7 Effect of two kinds of OC on uniformity of cell gap
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