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Design of wide viewing angle liquid crystal display
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Abstract: In order to realize wide viewing angle of liquid crystal display,this paper presents the design
principle and method of one 54. 6 cm (21.5 in) liquid crystal display with wide contrast viewing angle
of liquid crystal panel and wide brightness viewing angle of backlight unit. First, through the intro-
duction of structure and design of fringe field switching mode, the principle of wide contrast viewing
angle of this liquid crystal panel is explained. Then the design method of brightness viewing angle of
backlight unit is introduced,a variety of combinations of optical films were tested and optimal combi-
nation with biggest brightness viewing angle was chosen. Test data of practically-fabricated liquid
crystal modules show the contrast viewing angle can achieve 90°/90°/90°/90°,and one half brightness
viewing angle in horizontal direction can achieve 60°, corresponding to the data of luminance
uniformity-angular dependence 1. 20. This liquid crystal display has obvious advantages on contrast
and brightness viewing angle compared with similar products.

Key words: wide viewing angle; fringe field switching; optical film; backlight unit

Y75 B #3:2013-07-02; 1&1T H #3:2013-10-15.
* WA EBE R A, E-mail: wh19820710@126. com



560 W

5% 29 &

1 7]

Uu\«

VAR R S BT U S A AR BN T AR AR
A 73 5 O B A5 3 22 00 i B O T AR e
CRT Brds. (HEML T CRT B/R4F, Wi
IR AT LA T R B A g i G A8 AT R A RE
7. BT EEICAS P H ik R T B AR A 4 5 A )
TR A BE B SRS g A o HE Al F O S O 8 A
BORBABT LA B

AT AR B 2 48 FH P T LA [] 9 7 [ 3 A
WL B b FiT A N 25 00 A B L 5 0 L R A AR A
SERELA o X Ll BE R AR 1T R s TE S T T
MRk 42 07 n] WL 1) o Y i T AJORT L B2 T B T - 3
ToTRE B WA FARN s e LA T B R e
FEU i T AR v 2k Oy 1) WL B 5 B T B O
1117 Xof TE 8 WL P53 S e o % B B A A P R
TAAR T e, 4 X X6 Ll B AR A ok ) 3
A6 H oAb e i = Sk R s i 5
T AN 22 6 30 L HE A A A 5 5 o W A i
FEEEIHEOCE 2T A K,

ARV T —F 0 54,6 em (215 in) |
HEZRJ7 1 920X 1 080 Pixels MR M B~ ts, T
i AT AR >R BT X LG EE R A Y 3 2 5 0F G
(Fringe Field Switching, FFS) # = & K,
HXF OGO 2 A R M EAT R 9T e
R b, (R b R g B R S
A .

2 EHFE

FFS $20W & TH AR 09 45 4502 W& o+ 76 -F
AT T B 38 FE M - T T[] AR e L X Fh 4 A B
AETHON AL s OB M AOE LA
2k — 29 HBE A — 2 ST R e ' B 5T
(Dual Brightness Enhancement Film, DBEF)
XUBE JZ2 B A 3k T B HAT 3 Y 52 BE AL A o
2.1 ERERIET

W1 s FES AR AR 1 BE A S5 4, A
[& T4 il 17 %1 & ( Twisted Nematic, TN) £ =,
FFS #8830 19 i o 1 5 B0 e Al 17, B B
A AE TS EAR LA B E B RMECTFa, B
P 2Z (BB AT A AL ik Bl 2 8 30 B 268 PR 47 VE

TR R AR TR 3 e, B R EE 45y
] AV EL A (] 19 I £ o 1250 78°, Ffi f oy 2°, &
[ d 24 4 pm,

| | TFT-Glass
v g v 1
—_—
Liquid Crystal
Molecules
L] L

X Pixel Electrode
Passivation Layer
z Commom Electrode
TFT-Gl:
/ y ass

1 FESFE g IEA 451y
Fig. 1 Structure of FFS mode
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Fig.2 Principle of wide contrast ration viewing

angle of FFS mode
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Tab.1 Material of FFS cell
Material Model Usage/1000 Panels
Color Filter Inhouse 1000 EA
Liquid Crystal Merck: MAT-09-1284 4756 G
Polyimide Nissan:SE-6414 20 KG
Rubbing Cloth Agehara:891C 0.27 ROL
APR Plate KOMURA 0.059 SH
Sealant Seksui: S-WB21 578 G
Glass Fiber NEG.PF-51S 5.78 G
Cleaning Agent SAWASH.LLH-540 13.1 L
Pol LGC:LR 10000 SET
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Fig. 3 Real test data of contrast ratio viewing angle

of FFS mode
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Tab. 2 Parameters of optical film

Film Model Film Type Haze/% Thickness/pm Vender

CH27NH  Diffuser 95 125 SKC
ND155 Diffuser 89 205 LGE
CH403P  Diffuser 95 220 SKC
CH152DNH Diffuser 99 125 SKC
UTE23  Microlens 86 220 MN-Tech
UTE27G Prism 7 220 MN-Tech
BVF-230 BVF 96 230 3M
DBEF-260  DBEF 82 260 3M
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Fig. 4 Test data of viewing angle of different film structure
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Test data of viewing angle of different diffuser film
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Tab.3 Test Result of Module

Parameters =5 A FEhih B 54,6 cm LA
Resolution 1 920X1080 1 920X1 080 1 920X1 080
Response Time/ms 5.16 5. 44 13. 36
Module Brightness / (cd * m?) 253 293 248
Color Gamut: NTSC/ % 72.2 72.4 72.1
Module Power Consumption /W 15. 89 16. 66 15.52
Contrast Ratio 578 + 1 1053 + 1 972 ¢+ 1
Contrast Ratio Viewing Angle /(°) 54/54/27/54 85/85/85/85 90/90/90/90
1/2Brightness Viewing Angle/ (%) 42 42 60
TCO: Luminance uniformity-angular dependence 1.77 1.69 1. 20
TCO: Luminance contrast-angular dependence 0.97 0.99 0.99
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