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\Voltage-Holding-Ratio and Residual-DC-Voltage
Characteristics of Twisted-Nematic and Planar-

Alignment Liquid-Crystal Cells

Student: Hao-Wen Cheng Advisor: Prof. Dr. Wei Lee

Institute of Photonic System
National Chiao Tung University

Abstract

According to the requirement on the detection of display performance in thin film
transistor liquid crystal display (TFTLCD), a multi-functional instrument for the
measurement of voltage holding ratio (VHR), residual direct current (RDC), and
electro-optical characteristics of liquid crystal cells have been developed by our
research group. In order to expand the application field and measurement range
for the abovementioned parameters, in this study, a simple temperature-control
system consisting of heating chips and cooling systems is designed and combined
into our proposed instrument. We also integrate various types of circuits and
whole framework for the instrument to obtain highly automatic measurement and
numerical analysis through the data acquisition and interface of virtual instrument
control. Furthermore, electrical properties such as the VHR and RDC, of twisted
nematic and planar-aligned liquid crystal cells under specific measuring

conditions are presented.
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Wihdk— R de CYLC-01 2. J 3B 4% |4

Physical property Notation Value Units
Clearing point Te 80.1 °C
Optical anisotropy An 0.0863
(589 nm, 20 °C) Ne 1.5719
No 1.4856
Dielectric anisotropy As 4.6
(1 kHz, 20 °C) g 7.5
EL 2.9
Rotational viscosity " 82 mPa-s
(20 °C)
Elastic constants K1 11 PN
(20 °C) Ks 59 PN
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= R de ZL1-2293 2 3R 4F S

Physical property Notation Value Units
Clearing point Te 85 °C
Optical anisotropy An 0.1322
(589 nm, 20 °C) Ne 1.6312
No 1.4990
Dielectric anisotropy As 10
(1 kHz, 20 °C) gl 14
EL 4.1
Rotational viscosity " 162 mPa-s
(20 °C)
Elastic constants K1 125 PN
(20 °C) Ks 17.9 PN
Ka/K1 1.43
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W g E7 2 TR

Physical property Notation Value Units
Clearing point Tc 59 °C
Optical anisotropy An 0.2255
(589 nm, 20 °C) Ne 1.7472
No 1.5217
Dielectric anisotropy As 14.3
(1 kHz, 20 °C) g 19.5
&l 52
Rotational viscosity " 232.6 mPa-s
(20 °C)
Elastic constants K1 11.01 PN
(20 °C) Ks 17.01 PN
Ka/K1 1.54
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ST R g E44 2

Physical property Notation Value Units
Clearing point Te 92.9 °C
Optical anisotropy An 0.2627
(589 nm, 20 °C) Ne 1.7904
No 1.5277
Dielectric anisotropy As 14.38
(1 kHz, 20 °C) g 19.42
EL 5.04
Rotational viscosity " 303.24 mPa-s
(20 °C)
Elastic constants K1 15.5 PN
(20 °C) Ks 28 PN
Ka/K1 1.81
TAL KRR L 2R A
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eI R HHHER S RE

Property CYLC-01 ZLI-2293 E7 E44
T (°C) 80.1 85 59 92.9
£ (Q-cm) 4.6x10*  >1.0x10% 1.8x10% 2.9x101
AN
(589.3 nm, 20 °C) 0.0863 0.1322 0.2255 0.242
Ag
(1 kHz, 20 °C) 4.6 10 14.3 17.2
" 82 162 232.6 303.24

(mPas, 20 °C)
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ek few A SE-2170

Appearance Clear pale brown
Solid content 8.0 04 %
Viscosity 220 + 30 cps
Density 1.02
Solvent NMP / Butylcellosolve = 7.2/ 2
Impurity Na Below 1.0 ppm
Decomposition temp 350
Film pencil hardness H~2H
Visible transmission 91
Water absorption 1.3y
Reflective index 1.69
Dielectric constant 3.0
Pretilt angle 2 deg

7ok kR © NISSAN CHEMICAL INDUSTERIES, ITD
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