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Abstract: Non-emissive LCDs need a backlight, and have difficulty implementing wide viewing angles due to differences

in phase retardation depending on the behavior of the

liquid crystals. Although wide viewing angles are good

characteristics for devices such as TVs, they are not good for mobile devices. In this paper, we propose ways to design
diffusers with ELC lenses to achieve wide and narrow viewing angles depending on the circumstances. A study was
conducted on optimizing the design of a liquid lens diffuser with the same light as that for an OLED, by extracting
design factors that affect the performance of the diffuser and applying the Taguchi method to them.
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Fig. 1. Schematic diagram for narrow viewing angle and wide
viewing angle.
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Fig. 2. The structure of ELC lens.
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Table 1. Factor and factor level.

Factor level
Factor
Level 1 Level 2 Level 3
1st electrode voltage 11 12

A

B 2nd electrode voltage
C 1st electrode length
D
E
F

2nd electrode length

N|N|© |0

2nd electrode position
A distance between electrodes 132 138 144
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Table 3. Condition of experiment and measurement data.

Table 2. Orthogonal array table of Z(2'x3%).

Standard .
o SIN ratio
deviation

F

Condition of experiment

No.

F
132
138
144
138
144
132
144
132
138
138
144
132
132
138
144
144
132
138

-7.362
-6.662
-6.024
-7.426
-6.403
-5.959
-7.506
-7.082
-5.829
-7.849
-5.174
-6.173
-7.935
-5.514
-6.163
-8.016
-5.778
-7.016

2.334
2.153
2.000
2.351

11

1
2
1
2
0
2
0
1
1
2
0
0
1
2
2

11

11

11

2.090
1.986
2.373
2.259
1.956
2.468
1.814
2.035
2.493
1.886
2.033
2.516
1.945

2.243

11

11

11

11

12
12
12
12
12
12
12
12
12

10
11

10
11
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Fig. 3. Main effects plot of S/N ratio.
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Table 4. Optimum conditions of experiments.

Normalized luminance
Q

Experiment 1st 2nd 3rd Optimum oal
A 10 115 12 12 ool
B 7 6 6 0.1 £
C 8 8 8 %0  e0 <o =20 0 20 40 &0 80

Viewing angle [degree]

b 10 5 Fig. 5. Normalized luminance for viewing angle (&) OLED, (b)
E 0 0 0 0 wide viewing angle mode, (c) conventiona LCD, and (d) narrow
F 125 138 144 144 viewing angle mode.
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