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Analysis and improvement of liquid crystal
diffusion inhomogeneity

LI Qi-yang™ , WANG Yue, ZHANG Meng, GAO Zhang-fei, HAN Hai-bin
(Hefei BOE Display Technology Co., Ltd., Hefei 230000, China)

Abstract; Liquid crystal diffusion is a common defect in TFT-LCD products. The defect is that there
are small irregular bubbles in the LCD screen. The main reason for this kind of small bubble is the in-
complete diffusion of liquid crystal. In this paper, Washburn model is used to simulate the liquid crys-
tal diffusion process to solve this problem. It is verified that the liquid crystal flow time and the initial
position of liquid crystal have a great influence. The experiment is designed with the above two key
factors. The results show that the liquid crystal droplet shape is changed from 2 X 5 type to ‘T.’-
shape, which effectively solves the non-uniform diffusion. It is found that the increase of vacuum time
by 50 s is helpful to solve this problem. In addition, the heating time is extended to 100 min, which is
also conducive to solve the problem. Therefore, changing the initial position of the liquid crystal drop,
increasing the vacuum time and heating curing time can effectively improve the liquid crystal diffusion
unevenness.

Key words: liquid crystal;cell; diffusion inhomogeneity

Y #% B #7:2020-02-18 31817 H #7: 2020-05-04.
x B {E B & N » E-mail : ligiyang@ boe.com.cn



922

35 %

nu\a

1 7]

TFT-LCD ( Thin film transistor liquid
crystal display) [} & i #2815 T 18 K 9 WF 5% B
B MTEC & NSRRI B s B
SR T . BB B IR &
T RS AR SO A . HET TFT-LCD 1E 7E 7]
6 18] T JoT S M0V AR L R B R TR
NHET A 7 & e . 7€ TET-LCD 7= it i %5 &
T R T RO X 0 ) R R i e, B R IE
T PR 2 vl TR AR T O 78 4 S By T R
B (6] — i Ry 6~15 h'"*) R ik A B[] 78 52 R AR
PPHARG R, AN BAEARIH KRG
29 15 %6 MR & Bf 23 77 A 5 Bt B4 ™ EE S W 7
Iig= o

WY BN B G 7= 4k IR A AR 22, A 4
AR T B D A S R R o A
R R SCHE R Washburn B89 (14 2 38 56 7
e BSOS WA T BRI S g JE]
PRI A B[] 55 PR R AT A RO A R, SR g R
FW L P A T T R AR BE TE DR AIE AR 77 AR K
AT A R TR I AT AR 7 R RS 2 B
G IEXP R YOS B G0 R 5 7 AR 1 T e
FrA R . [R) s K B A 2 2 g ) RN B4 e A
() A 185 Tt m T DAAT RO DR A R

2 R b2

21 WRYEAHIAFHE

TAB B Y B4 (4 T i ML B A B 51 3 Al
(TET) M (50 B 3 (CF) 1 X & s . 2 78 3
aCH A DX 38l B 68, 5, RO — REFE 0.3~0.5
mm Z[H ., Pk ADS 7= 5 A i 1E 5 Xk 7E A 7
A G 2 B E BRI S X S A A2
P b mCAE R L #5658 2 iEad  Br LA R R 3%
iR A EIE 1 R PR B
ZAH G2 15 Y WA Bk 23 77 AR 1S T4 1]
14 FR .
22 WEY EH Washburn & EY

T IR AR R 4y Sy PR AR L T AT R T
PR R . BB AR YT O T8 W A TR
IEEAREE [ 5 & ) A7 8/ P AT AR A )

K1 &S B Ig
Fig.1 Liquid crystal unfilled phenomena

s TE [ 471 5 M R RS TS 6 I 66 M X & 5 i 9 ok
. WA EOR 2 3 5 A i S A
POHOR B/ . T DL AR B S 3 22 S AT
ZME AT SE PR A 7 AR v 2 AT BT L
AR

WA TS RS Z S . W
A 7 —50 “C AR T B 52 B0 o IR 1 i AR
A5 Bl R Y BTt AR R, 20 IR IR Y
B AR 5 8 U B G AR AR TN S PR AKCOIR
Ao U RE B IR A VR A A 23 Rl Ak OV 5 G SR 4k
S B Tb AR AR T A B A . A R B
R Y R @ R N e N o2 e e M U A EF s L
FRIRAR S BT LA T e I T 1 0 . BKS Y o 7
SPAT R ] B84 53 A I R s TR AT AR
B B IR O W A B A T B AR
e RS AR TE S RS R, T
TLAR Ry S HE AT X &, AR EAT SR AR AL, R TE A
R IR A T AT
2.2.1 R dhAEFIR T FATRE TR

W b E IR B P AT AR 32 W T
X GV A P L AR L L BV A T R ST AT R Y
TET FEF AR CF % B 55 A 9 v (8] 647 97 8L
WA TE W R T T A M U R U 3 Washburn
R

Spx’t

! obcose

Fob s ¢ WA P AT M 8] A B IE] . o Sk T
KRB e 2R AL B, @ Al £
p IR B R 0 P PAT AR M A B RS

B 2 )5 r A E)

. [tob cosg ’ 2)
3p

1 Washburn #E8 AT, 3 &k 23 5 09 97 8RR BE i
MG R S NP R A A S P PN 7]




ol

B A WO 1 ) R Y i B O3 4 e 923

W0 V- A AR T ) B I O | B R
FRAE TS R A B DR R AT VAR T AT AR )
3L 217 BRF 8] L 2 THT 5K 77 28 B0, 32 Ay AR £ RS i
ZRC A B A R SR 5K ) L filk R ARG
it 28 K R W R AR B DR R AR M o AR T T
ARG, CEAT IR EE £ 6 R T
55206 30 R A (1 ) O [ 60 o R A 2 A R R
AT BT, AN SO AR5 S A Al ]
AN ¢ D AT

PR i D% R AU R R SR VAR
FLHEE A B YRR BE . 28 BT IR AR SO
AR AT AR ] 643 Sl ) ¢ F0IRR T T 0990 4R o7
Bs P HEAT L IBT RR W  BOAR B
CE e N

CO PR T B0 467

TRV S TR EE AL 3 A S
g T I ARt R T ) B B VR ot TR ) VA B
(RS & N A iR 2980 B R B BRS¢ (181 2)
WO BIUR A2 A7 A 8] S0 B 18 Y R T
3). R WA TE A AL YRR JE 2N RO B
BL,

L=y +b" (3)
BUE ¢ B 2RO E o 438 3 FfE Bl ihie . OX <<
L AWRY HAYRL QX =L . T &Y BA
WG, BB ; QX > . LR &P 8A Y
G AN W A SIS I, 5 7R

W AR AE AT AR (B FCRT BT 52 3 7 2 AR X
SR 85 ) , 2 1 2 A [BDE B9 P 5O
PRCE 3. — MR 00T B A 1Y A R B B i &4
FATE—EBE B, O W A H R v S X Bk, aE R
BB LN & F e, (WA TR AY HEE5 X S 4
W NP BCE w0, B2 b.c MAFHESIH
B I MR B R S vp BRI R X R AR
FIARE 4, FrDARSCHE T — W E S 7
I 7 W S R R A 2 ok e I T R

(2) P47 B 18] 19 9 31 Bt 1]

F Washburn 5 8 7] A1, 38 i X} & B Y 5125
PREFRTE] ¢ X F W AR 80T DUR B1A ARG . [
SESEBRAE R T I B VA B P Y ) HE S AE X
GRS, ESNEE K. &S8R &Y
BEIEHER N5 RFR AR, BTUAF —1NaE
SRR X B 2S W ] R AT S B O

b i3
i o
D O
® &—

K2 WARRIIR AR a b L,

Fig.2 a, b, ¢, L of initial position of LC.

B3 WY BUE M ALE
Fig.3 Position of LC diffusion

4 FFRIAR
Fig.4 Seal leak defect

2.2.2 iR &hAEFZHIET TR K

VR i A = TR T TR O H T A A A
By N R P B B R T IR A N R
120 °C, MW S 5 100 “C A, B E A
BURE TS AF AR TR, P H&d
TN AR 1 J5HHE JiE L 48 A8 i AR BT DAAS 3 7 A
VT B AT RS PN I L U SRS 23 7 A 2
N



924 W5 B

35 %

3 ARL5i#

31 BRETERER

Ph139.7 mm(5.5 in) 7= & R ), G &L 2 B L U
Anit R 10 . b e BRI AT 5
JR B e T R T L L A R T S i A i
B CRITE ¢ B 20N T 20 WO E 8D . bRk
PR 2X5 (WA T HEAT (B 2) B 6 e \L
BB AN Ly Al E a3/ b o SRl s, {H
S TCRE A 2 1 2 o 0 KU . B R T
AT TR (R 5) , EEART ST .

(DTS 8N B8 kAR
AA S, B LASERGE S /N o F el LN
TCRE AT LRGN A 0 B O B X, (AT B A
ORI O 205V o

(2) 89k b B, BE5E 4 Ff A0 TR T R 2 A
RSN A N S L LI o (B e
c WIRIBF YN, SRR e B0n, BT e 80, %
fira i 114 A 1 91 B T B 4 L (R AR R A [
ARV T AR 1) A% Bl o A 280 B R 30 v TR A7
NGRS e

S
© ’N
AN
E\
=\

S

T

4

o

e

4 c
e

&5 B R A TR T IR AR
Fig.5 New LC pattern

Jilh 2 X5 % F KA, e =11.8 mm, b =
36.5 mm,c=28.5 mm. I BAHM LR
H09.2% , ARTHGE LI/ b o B HE B AT Bk
T a BB OCHE R T ARSI i Sy

a AR TR EL A b WIS BT AR A A R R A, S
B b /N KT R 3 mm.e BUNE K
B 0.5 mm, JEFEFT 10 450560, 3 45 5 a0
1,24 b=18.5 mm.c=25.5 mm I}, & &89
VRO R N BEAR B b LN, SR

FHRIR K . MR4E Washburn £ A A 80, 248
(T T FE AR AT A R AR ot ¢ I 220 ) A A
(A IO 8y

1 BRETEREFAREEER

Tab.1 LC pattern and defect ratio

No. a/mm b/mm c¢/mm PHAY/ % ZFEH/%

1 11.8 36.5 28.5 9.2 0.0
2 7.6 33.5 28.0 6.9 0.0
3 8.5 30.5 27.5 7.1 0.0
4 9.3 27.5 27.0 4.5 0.0
5 10.2 24.5 26.5 3.8 0.0
6 11.0 21.5 26.0 1.7 0.0
7 11.9 18.5 25.5 0.3 0.0
8 12.7 15.5 25.0 0.2 4.1
9 13.6 12.5 24.5 0.1 5.5
10 14.5 9.5 24.0 0.2 5.8
32 HIMEZXEIE &R
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60 sZJF . A T HFRAR, B DR AE S
PRAFIN ]2 50 s,
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Tab.2 Vacuum time and defect ratio

No.  HZA{RFFE]/s A/ % FH/ %
1 0 8.6 0.0
2 10 8.8 0.0
3 20 6.2 0.0
4 30 4.2 0.0
5 40 3.2 0.0
6 50 0.3 0.0
7 60 0.4 3.6

8 70 0.2 5.9
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