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Electro-Optical Characteristics of Plastic STN Cell using
Low Temperature Process
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Abstract

We investigated the electro-optical(EO) performances of the super twisted nematic liquid crystal
display (STN-LCD) on the polyimide(PI) surface using polymer film. The NLC(Nematic Liquid Crystal)
pretilt angles generated are about 18°hy the rubbing alignment method on thin plastic substrates.
However, the pretilt angle are at about 13°lower on the glass substrate than on thin plastic substrate.
Monodomain alignment of the plastic STN-LCD can be observed. A stable voltage-transmittance(V-T)
curve of the plastic STN-LCD was observed on the polyimide(PI) surfaces using polymer film. Also, a
faster response time for the plastic STN-LCD on the polyimide(PI) surfaces using polymer film can be

achieved.
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Fig. 1. Microphotographs of rubbing-aligned LC

cell on the two kinds of substrate(in crossed
Nicols).
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Fig. 2. NLC tilt angles on homeotropic
polyimide surface with two kinds of
substrates as function of rubbing
strength.
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Fig. 3. Microphotographs of the ion beam aligned
STN-LCDs without a retardation film
using .two kinds of substrates (in
crossed Nicols).
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Fig. 4. V-T curves of the rubbing aligned
STN-LCDs without a retardation film

using two kinds of substrates.
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Table 1. Threshold voltage of the rubbing aligned
STN-LCD using two kinds of

substrates.
Type Voltage Voo Vio
5.0(um) 3.61 117
Glass | 4.0(um) 3.07 0.90
3.0(um) 3.52 0.90
5.0(um) 2.50 0.63
Plastic | 4.0(um) 2.59 0.78
3.0(um) 2.73 0.84
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Fig. 5. Response time characteristics of the

rubbing aligned STN-LCDs without a
retardation film using two kinds of
substrates.
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Table 2. Response time for the rubbing aligned
STN-LCD  using two kinds of
substrates.

Time R{sing Dfecay Response
. time time i
Aﬁfyn;?en T (ms) | Ta (ms) Itl(rrnnes)
5.0(um) 16.6 19.95 36.55
Glass | 4.0(pm) 6.7 23.56 30.26
3.0(um) 5.3 18.87 24.17
5.0(um) 57 25.01 30.71
Plastic | 4.0(um) 7.0 1641 2341
3.0(um) 9.9 10.26 20.16
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