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Research and improvement of black screen light leakage

in narrow-length automotive display

MAO Lei” , ZHANG Zheng-yuan, FAN Rong-hua, LOU Yan-li, ZI Pei , YANG Yi,
ZHANG Shi-de, REN-gan, LI Chun-li, WANG Xun-nan

(Hefei Xinsheng Optoelectronics Technology Ltd. Co., Hefei 230012, China)

Abstract: Black light leakage is a common in advanced-super dimensional switching(ADS) mode TFT-LCD
product. It is easy to cause light leakage when the panel has deformation or internal stress, especially for nar-
row-length products. This article discussed the reason of light leakage and improve it. It is found that the pan-
el deformation, internal stress, and liquid crystal deflection are abnormal, which can lead to light leakage. For
example, this paper discusses 312.4 mm(12.3 in) ADS automotive product. At first, for flatness: we analyzed
the panel flatness, backlight flatness and the location of backlight tape. Second, for internal stress: we ana-
lyzed COG (Chip on Glass) technology, assembly accuracy of panel and backlight. Light leakage experiments
show that improvement of panel flatness, backlight flatness and assembly accuracy can reduce the level of
leakage. Other factors, such as cutting the length of backlight tape and changing its position from long side to

short side, controlling COG bonding temperature and pressure with DOE (Design of Experiment) are also
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effective. All the above measures, light leakage can be reduced from 15% to less than 0.1%.

Key words: automotive LCD display; light leakage; flatness; backlight; backlight tape
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Fig.1 L0 light leakage phenomenon
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Fig.2 Glass photo elasticity effect
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Fig.3 Glass birefringence effect

0K

Hm¥ehl
CF Glass
. REBE
= TrRAH

B

4 LOREKE
4.1 MEHREMETFEENK

H A 2 M DD R A R AR A SF- 48 R Gl i )
R TEDAR P B a0 5 2 R B A A - JE D
W i e R e - 3HRE VAL OIS I
4.1.1 @R E

S0 M ) AT AR 1R AL L 7R CF M TET
XF 5 I O IR [ AR R R AR ol T
B S A P A OB AR A 4 BTR

B, e

B4 U0 ET ST A i R A
Fig.4 Glass matching flow chat

% B A [ A SOE A8 b 7 A R g [ 4k 3 10
Je AR R, 32 B A1 g Bk U T AR R R g Ak
Alwot. e 5 s .

Sealant

Kl 5

DI AR AL R

Fig.5 Glass deformation diagram

SR T 58 E X A T S R e SR R ) 5 i)
o 3t g [ AL i B 23 77 AR N ) S IR TSR Sy CF
ATET g xF G araE4T TFT B4, A HK
Jy CF # TFT BB X5 J5 B%E 2= TFT M5 I,
SLE A TET AR Se#lfe #E % & CF F1 TFT 3
. DL 2 sk BRI AR e S 2 kbR il
FH 3D A4S 00 ek 50 v AR S B L O 1
Minitab 2 il 55 {8 £& &, 8 U151 )5 /0N 1 A 0 58 i
JEE 3 5 ) R B Al v, 1) iR R ) 5 il ) K
N EE 6 s,



A A A A R 7 S5 DR I TR O G B S B ok

985

5510 ] E
L] ¢ -0.03 N
W-0.03 - 002
W02 - <001 —
W-001 - 000
How- o0
Moo - oc02| (L. .}
o2 - 0w =x
u 0.03

..........
—
e

| 2500

L
(2) WNAREMELZ
(a) Overturn process after assembly

&l 6

) NAFEFAMELE

(b) Non-overturn process after assembly

D31 T A A SF 3H R [

Fig.6 Flatness diagram of the panel after cutting
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Fig.7 Flatness diagram of the panel state after POL is attached
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Fig.8 Flatness map of module state
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Tab.2 1.0 light leakage analysis in COG bonding process
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Fig.9 Panel and backlight assembly process
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Fig.11 The Picture of light leakage
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