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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 pm

and 3.5 um, 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

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) (kKN/m?) (revolution/min)
0.2 340 700
0.6 120 650
1.1 80 600
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Fig. 2. A schematic diagram of one substrate PDLC cell fabrication process.
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Fig. 3. Electro-optical property measurement system for PDLC cell.
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Fig. 6.
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 um+1.9 pm, (b) 1.9 pm+3.5 pm, and (c) 1.0
um+3.5 um.

SHAIRE Sat=o] F7hd AbFEC Hdas A F7]
of M¥sog wsta] Qrh. 13 6ol BEo]

WA 3717} 1.0 pmoflA 1.9 pm2 AR O £}l
zobgo] uls) AHZEe] ZARol A, 1.9 umolA
35 ymz A% gt =3tzo] Zstuct xEEo] 7
A7t @As] 3A Yepdrt. o] Zmteve =ibzol
AYES A0l 1Y T FPHow Exo| g
©28 MR 37)(o]7]4E 1.9 pm)7t EXES
olct. Entzol AlYES FAl0] mefste Wt Aee
=atg WsHAT=H0) Satgat 54 £3489] Afol-
‘=vtzol AlREC] @12 =Yt 1.9 pmo] A9
(AT=58.5%)7t 1.0 pm(AT=57.1%)4% 3.5
T=31.3%) o w5} %% =4g R

oF A
=2 T

pm(A

a4 & 443
100
=== Droplet size:
< 60 | [1.0+1.9+3.5]um
5 s = =>1:2:3 ratio
z i
& - ¥ . —&—Droplet size:
E [1.0+1.9+3.5]um
£ 40 —/ - =31:1:1 ratio
% ’./‘
F 20 T === Droplet size:
B [1.0+1.9+35]um
=>3:2:1 ratio
0

0 20 40 60 80 100
Driving Yoltage(¥)

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
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Fig. 9. Comparison of AT values of PDLC cells with single,
dual and triple droplet compositions: (a) 1.0 pm, (b) 1.9 pm,

and (c) 3.5 pm.
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