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An Optical Analysis of Viewing-angle Switchable Display Using ELC Lens
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Abstract: This paper proposes a private display that can adjust viewing angles by using an electric-field-driven

(EFD) LC Lens.

The EFD LC Lens design and simulation were analyzed by using the Extended Jones Matrix

Method. The conventional method for attaching a private film to the display was difficult. In order to solve this
problem, in this study, by using the EFD LC Lens, we devised a method that can view images more conveniently.
We analyzed the luminance and illumination of the optical viewing distance by using the Extended Jones Matrix
Method. We also measured the intensity of the viewing angles. The simulation attached the EFD LC Lens to the

14" Full HD RGB stripe wide panel.

We calculated the relative luminance distribution and the luminance

distribution on the viewing angle of the image at the optimum viewing distance of 60 cm, using the EFD LC Lens
and the lenticular lens. The proposed method could be used to design private displays that can adjust the viewing

angle of the EFD LC Lens.
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Table 1. Specifications of the LCD panel and design parameters
of the ELC lens.

Panel size 14(309.9%174.3) mm
Resolution FHD (1920x1080)
Pixel structure RGB stripe
Number of view 3
Optimum viewing distance 60 cm
Focal length 0.55 mm
Image distance 10 cm
Pixel pitch 53.8 um
Lens pitch 162 pm
Incident angle -15° to 15°
3 Electrode

— ] =

\ 2% Electrode

| ]
R
8 8 o o 8 8 1% Electrode
i B 8 o o 8 @ ]
Common
Electrode

Fig. 1. Structure of ELC lens.
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Fig. 2. Optical path difference of ELC and parabolic lens.
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Fig. 3. Ray tracing of Extend Jones Matrix.
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Fig. 5. Intensity of ELC lens at focal length (60 cm).
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Fig. 6. Degree of lenticular lens at focal length (60 cm).

Intensity [a.u.]
o o o o o o o
w = m (=2 ~ o o
T T T T T T

o
o
T

o

o

L L L L L L I
-30 -20 -10 i} 10 20 il
Degree [7]

Fig. 7. Degree of ELC lens at focal length (60 cm).
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Fig. 8. 1-view Intensity of each lens at focal length (60 cm).
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