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Electro—optical Properties of Polymer Dispersed Liquid Crystal Displays
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Abstract

The electro-optical properties of polymer dispersed liquid crystals ( PDLCs ) depend on dispersion
structures and nematic alignment which can be controlled by taking proper liquid crystal/polymer
mixtures and process conditions. To achieve excellent electro-optical properties such as low driving
voltage, good contrast ratio and negligible hysteresis, we have developed optimization procedure,
Under the optimized conditions, PDLC of low threshold voltage less than 3.1 V, high contrast ratio
more than 150 and negligible hysteresis were obtained.
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Table 1. Material parameters of TL series liquid
crystals

TL202 TL203 TL205 TL213

be 61 411 450  +57
+

(1kHz, 20T) ' ‘ '
E ¥
(122, 20C) 96 152 91 100
An 0185 0201 0217 0239
(589nm, 20C) ' ' '
No

1 . . .
(somm, 20c) 152 1529 187 157
K [10% N]
oot 1910 1580 17.30 168
B 2. TE% PN 303 B4 54

Table 2. Material parameters of polymer PN 393

Properties of the prepolymer

viscosity of prepolymer 3 ¢St (207T)
yiscosity of 80 wi/wt% 36 ¢St (20T)

maximum solubility of TN 205 81% (20C)

Properties of the polymer

refractive index of polymer 1.473
(20°C,589nm)

Tg of polymer o1
Tg of polymer in PDLC film 32T
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Q ________ _| Detector

=J-___t___
He-Ne Laser
PDLC cell Lens

AD
Converter

A71Ree B4 A

diagram of measurement

1
ad 2. PDLC 49

Fig. 2. Schemetic
system



100+ ‘Tmo
£ 8ol 1 Teo
]
= 60+ 1 T
= L ] 'so
g 40
2
] 20+ 1
= T1o

Or 17T,
Vth Hs50 Vsa!

Applied voltage (volt,rms)

Ty 3. PDLCY #71#38 549 A
Fig. 3. Definition of electro-optical parameters
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