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Research and Improvement of Black Uniformity in
Automotive TFT-LCD Module

BAO Junping', YU Xinbo®, XU Bing', WANG Chao’, XIANG Xi*, YANG Xiaofei’, LI Yang’,
LUO Ning'
(L.BOECD Automotive Electronics Co.,L. TD, Chengdu 611743, CHN; 2. Chengdu BOE Optoelec-
tronics Technology Co., LTD, Chengdu 611743, CHN)

Abstract: Based on reducing module stress, the effects of process, materials and design on black
uniformity were studied systematically, and the method was determined that could meet the specifica-

tion of area-scan 70% . The experimental results showed that by 1) design adopted thinned panel (0.4

mm) and cover glass (1.3 mm) ; 2) the materials used polarizers that top and bottom materials were
the same, liquid optical clear resin, and low temperature ACF; 3) VAS process reduced the running

speed of the lift bar, in this way, the black uniformity on automotive TFT-LLCD module area-scan

could be increased to 70%.
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Fig.1 Mechanism of dark stress
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Fig.4 Diagram of lift bar movement

3 3 X KR B A Rt e s, e B
LB 422 M 04 W o Rt ™ 0 4 s A o [
5. MUK 75328 47 2 B2 o 4 5k At n 1 g, 5 3
HE 52 61 Ak I VR B A A N ;) Rl SO 58 FL AR
R IE AT L

W 6, BB 55 — P Bod B, 5 42 i
B U 5 B Rl e 0.20 mm FEK R T 0.15 mm;

— BRI W B e, S K
0.15 mm FFEAEF] T 0.10 mm, Bh 3% 840087 .2 .

PS5 BRSO [0 5 0 e o i
Fig.5 Warping of panel at different positions on the glass
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Fig.6 Warping of panel at different running speeds of lift bar
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Tab.1 The black uniformity of lift bar at different run-

ning speeds

RS - WL S A1 /5 0
LI B BB P BB/ (%)
1 5 50 70 52.2
2 1 50 70 59.8
3 1 20 40 60.6
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Fig.7 Variation of POL shrinkage with temperature
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Tab.3 Physical parameters of different glass materials

LR I A P B
¥ KA /GPa 73 83
bt REE 33.7 28

warpage
bt A TOER  Eil/mm WS/ (%)
HL SP13 0.3 57.2
HL HL 0.17 63.1
SP13 SP13 0.16 63.4
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Tab.4 Black uniformity results of different glasses

—— 58U MR FE/ 55U MR R/ AW/
(%) (%) (%)
PEES A 86.91 92.25 66
BB 96.25 97.86 71.5

T 4 TRl A ARG B R P B B RS
A1 R AR (58040 KLl ) B 3l B B R R T 9.34 0%
ORI SR T 5.5% A W B A B E R .
323 RFWASK

HH 42 3 e 0 A A B2 0, S5 HE I A
Fb , H 7R % SR o b B 4 K 2 R K e /b B
Yo, BLWL B 0T e O i L AR S
(OCA) A (OCR)PI R AL L, OB RHEE B ORG JiE 25
FEMEASTRD 88 B 7= A i B 1 KNS TR

SCHRERR T R E LA AT AN A X
UE, S2ER 45 A4 8 OCR vs OCA BIF &K s

ML 8 1T 15t BE FH M A F I G RS

(o]
(=
T
*

AL | (%)
5 3
L2

*

20, A A L . )
5.3 0CA 5.3 OCR 8.4 OCA 8.4 OCR 6.4 OCA 6.4 OCR
SRR A

K8 Sl a JBowd BRI Sk B R R

Fig.8 The influence of optical adhesive on black uniformity
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Fig.9 Mechanism of light leakage at IC bonding
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Tab.5 The parameters of IC bonding
ACF 25 T/(°C) J£ 41 /Mpa /s
A 160 50 7
BB 130 50 7
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Fig.10 The influence of ACF model on black uniformity
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Tab.6 Experimental design of thickness matching
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Fig.11 Main effect diagram of thickness on black uniformity
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