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Abstract: We established the emulsion method using membrane filter with precise control of LC droplet distribution
in PDLC. PDLC cells with various LC droplet size distributions such as single droplet sizes of 1.0 um, 1.9 um
and 3.5 pm, the mixture of two different LC droplet sizes and the mixture of three different LC droplet sizes were
fabricated and the electro-optical properties of the emulsion type PDLC cells with various droplet size distribution
were investigated. In the appropriate droplet size range, the PDLCs with the single droplet sizes distributions have
good electro optical properties than those with the mixture of three different LC droplet sizes. In addition, the
PDLC cells with the mixture of two different LC droplet sizes have the better electro optical properties than those
with single droplet sizes distribution. The PDLC cell with dual droplet size distribution of 1.0+1.9 um shown the
best electro optical properties than the PDLC cells with other size distributions. This method enabled us to find the
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Droplet Size Distribution Effect on the Electro-Optical Properties
of Emulsion Type Polymer Dispersed Liquid Crystal
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proper LC droplet size distribution for achieving both high transmittance and contrast ratio.
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Fig. 1. A schematic diagram of emulsification equipment using

membrane filter.

Table. 1. Liquid crystal dispersing conditions.

Filter Pore Size Air Pressure Stirring Speed
(um) (kN/m?) (revolution/min)
0.2 340 700
0.6 120 650
I:1 80 600
AFA BHEHA Mg PVAZL 714 Wol AMRE
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= 1.517, An = 0.251. Slichem.)?] @& Z& &1} A
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Fig. 2. A schematic diagram of one substrate PDLC cell fabrication process.

Sampl
es BM7
(Luminance colorimeter)
Light
source,|
Amplifier Funtion generator

Fig. 3. Electro-optical property measurement system for PDLC cell.
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Fig. 5. Liquid crystal droplet size distribution of emulsion

made by using membrane filter with pore size of (a) 0.2 pm,
(b) 0.6 uym, and (c) 1.1 pm.
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Table 2. LC layer thickness measured after drying water from
the emersion coated by knife coater with coating height. (a)
80 pm, (b) 90 ym, and (c) 100 pm.

Coating height=80 pm

(a) X- y- Average Whole Standard
axis axis height average deviation
1 7.5 7.4 7.4
2 7.1 7.0 7.1
73 0.2
3 7.5 7.4 7.4
4 75 7.4 74
Coating height=90 pm
(b) Xx- y- Average Whole Standard
axis axis height average deviation
1 7.5 7.8 7.6
2 7.8 8.1 8.0
8.0 0.3
3 83 8.4 83
A 8.2 83 83
Coating height=100 pm
() X- y- Average Whole Standard
axis axis height average deviation
1 8.5 8.1 83
2 8.5 8.4 8.4
8.7 0.3
3 9.0 9.1 9.1
4 9.3 8.8 9.0
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Fig. 6. Electro-optical properties of PDLC cells with single LC
droplet sizes of 1.0, 1.9, and 3.5 pm.
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Fig. 7. Electro-optical properties of PDLC cells with dual size
droplets: (a) 1.0 ym+1.9 pm, (b) 1.9 pm+3.5 um, and (c) 1.0

um+3.5 pm.
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Fig. 8. Electro-optical properties of PDLC cells with triple size
droplets and different mixing ratio of 1.0, 1.9 and 3.5 pm LC

droplets: (a) 1 : 2 : 3, (b) 1 : 1 : 1, and (c) 3 : 2 : 1.
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Fig. 9. Comparison of AT values of PDLC cells with single,

dual and triple droplet compositions: (a) 1.0 ym, (b) 1.9 pm,
and (c) 3.5 pm.
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Fig. 10. Transmittance and contrast ratio properties of PDLC
cells with single, dual and triple droplet compositions: (S1) 1.0
pm, (S2) 1.9 pm, (S3) 3.5 pym, (D1) 1.0 ym + 1.9 pum, (D2)
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