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Pretilt Angle Generation of NLC and EO Performance of Photo-aligned
TN-LCD Using Oblique Non-polarized UV Light Irradiation on
Polymer Surface
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(Dae-Shik Seo, Jeong-Min Han, Doo-Seok Park)

Abstract

In this paper, we have investigated the generation of pretilt angle for nematic liquid crystal (NLC) in
a cell with oblique non-polarized ultraviolet(UV) light irradiation on polyimide (PI) surfaces. It was
found that the monodomain alignment of the NLC is obtained with an angle of incidence of 70~85° on
PI surface. It is considered that the monodomain alignment of NLC is attributed to anisotropic
dispersion force due to photo-depolymerization of polymer on Pl surfaces. Also, generated pretilt angle
of NLC is about 3" with an angle of incidence of 70~75 . Finally, we observed that the
voltage-transmittance, response time, and voltage-holding-ratio(VHR) characteristics of photo-aligned
twisted nematic(TN)-LCD with an angle of incidence of 85° on PI surface were almost same compared
to rubbing-treated TN-LCD.
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Fig. 1. The used molecular structure of the polymer.
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Fig. 2.A schematic diagram of UV light irra-
diation system.
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Fig. 3. The microphotographs of aligned NLC in a cell
with oblique non—polarized UV light irradiation of
80" on PI surface (in crossnicols).
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Fig. 4. The transmission versus incident angle on pretilt
angle measurement.
(a) incident angle of 75° (lhr.) ;
(b) incident angle of 80" (2hr.).
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Fig. 5. The generation of pretilt angle in NLC with non-
polarized UV light irradiation on Pl surface as a
function of incident angle.
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Fig. 6. Theliquid crystal alignment with an obli-
que non-polarized UV light irradiation on
PI surface.
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Fig. 7. The microphotograph of photo-aligned TN~
LCD with oblique non-polarized UV light
irradiation of 80° on PI surface for 2 hr
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Fig. 8. The voltage-transmission characteristics of
photo-aligned TN-LCD with oblique non-
polarized UV light irradiation of 80" on PI
surface and rubbing-treated TN-LCD.
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Table 1. The applied transmission versus voltage for
photo-aligned TN-LCD and rubbing-treated
TN-LCD on PI surface.

rubbing-treated photo-aligned
TN-LCD TIN-LCD
V) : {V} .
Vio 3.16 270
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Table 2. The response time characteristics for photo-
aligned TN-LCD and rubbing-treated TN-
LCD on PI surface.

Rising Decay Respmse
Time Time Time
7, (msce)| 74 (msec)] r (msec)
rubbing-treated
81 127 209
TN-LCD !
photo-aligned
96 222 318
TN-LCD
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Theresponse time characteristic for photo-

aligned TN-LCD with oblique non-polarized
UV light irradiation of 80° on PI surface and

rubbing-treated TN-LCD.
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