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The relationship between the azimuthal anchoring energy and the
response characteristics in in-plane-switching LCD
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(Dae-Shik Seo*, Jae-Hak Choi*)

Abstract

The relationship between the azimuthal anchoring energy and the response characteristics in in-plane switch-
ing (IPS) liquid crystal display (LCD) were investigated. The response time of photo-aligned IPS-LCD is
fast compared with rubbing-aligned IPS-LCD on polyimide (PI) surface, The decay time 7, is decreased
with increasing the azimuthal anchoring energy A, due to the steric interaction between the LC molecules and
side chain of polymer. The viewing angle of IPS-LCD is increased by using photo-depolymerizatin method :
about +70° at all direction.
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Fig. 1. The molecular structure of the used
alignment layer.
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Fig. 2. Electrode pattern and initial LC
alignment in IPS-LCD.
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Table 1. Four kinds of IPS-LCDs used in
this experiment

Sample IPS 71 w9 7)1
IPS-LCD~1 M=0.5(mm) M=0.5(mm)
IPS-LCD-2 M=0.7(mm) M=0.7(mm)

A UV 24}
IPS-LCD-3 M=0.7(mm) (PHAHE,
8,=75)
AL UV 24} A UV 24}
IPS-LCD-4 (PHHALE, (PALE,
6,=175") 6,=175")
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Fig. 3. The voltage-transmittance charac-
teristics in four kinds of IPS-
LCDs.
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Table 2. The transmittance versus the
applied voltagein used four kinds

of IPS-LCDs

Voltage Vi Veo v,
Sample
IPS-LCD-1 3.56 5.63 6.4
IPS-LCD-2 3.55 5.57 6.2
IPS-LCD-3 3.46 5.40 6.0
IPS-LCD-4 4.24 6.88 7.8

(* Vi = Voltage at the transmittance of 10%
* Vo = Voltage at the transmittance of 90%
* V,, = Voltage at the transmittance of 100%)
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4. The response time characteristics
in four kinds of IPS-LCDs when
6(V) is applied.
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Table 3. The response time of four kinds of
IPS-LCDs and rubbing-aligned

TN-LCD
Responsetime T, T, T

Sample (ms) (ms) (ms)
IPS-LCD-1 132.3 102.0 234.0
IPS-LCD-2 132.5 89.9 2224
IPS-LCD-3 121.6 96.1 217.7
IPS-LCD-4 154.2 52.3 206.5

Rubbing-aligned
TN-LCD 8.4 26 344
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Table 4. The cell parameter used in fabri-
cation of IPS-LCD

this |\ Ohestal"® | XT Lietal”
experiment
Electrode 2m 15
distance
Blectrode | 0y 10m Vi
width
4n 0.0880 0.0437 0.0744
4e 14 48 -33
Cell gap 5m 47.5,6Tm 37m
Response | _ynpes | 70,80, 120w | ~T00s
time
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Fig. 5. The viewing angle characteristics
for two kinds of IPS-LCDs.
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Table 5. The viewing angle characteristics
of two kinds of the IPS-LCDs and

rubbing-aligned TN-LCD

Direction | Up |Down | Left |Right
Sample e ey e
IPS-LCD-1 70 70 70 70
IPS-LCD-4 70 70 70 70
Rubbing-aligned
TN-LCD 35 18 40 40

(* Contrast ratio = 10)
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