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A} 4 47 (Polymer Dispersed Liquid Crystals; PDLCs)
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Electro-optic Properties of Polymer Dispersed Liquid Crystal Displays:
Effect of BDVE(Butanediol Vinyl Ether) & Temprature Stability
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Abstract — The electro-optic properties of polymer-dispersed liquid crystal cells containing BDVE(Butanediol vinyl
ether) in PN393 base pre-polymer were examined. The higher the contents of BDVE, the smaller becomes the droplet
size. However, the droplet size was saturated around 3 pum even at 40 wt% of BDVE. Both of contrast ratio and response
time of PDLC cell fabricated with a new formula were found to be superior to the reference cell with PN393 by the fac-
tor of 4.9 and 0.15, respectively. However, the new formula made the operating voltage go higher compared to the ref-
erence cell of PN393 formula. Except for contrast ratio, response time as well as operating voltage were found to be
highly stabilized by adding BDVE in PN393 base pre-polymer over the temperature range of 0~60 °C studied.
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Fig. 1. Operation principle of PDLC film.
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Table 1. Standard composition of PN393(Merck)

Merck composition ~ Ebercryl 1810 EHA  TMPTA  Daro4265

Polymer Wt% 10 87 2 1

Al 22HPDLC)2] #12F 2 =7 BDVE(Butanediol Vinyl Ether) 3710l e &aje} L0)EA] 7} 939

A B w3l AAStaLA} St A el AlA1E diethyleneglycol
divinyl ether (DEGDVE)- vl olEl 2 AlF ] 7} A 24 pre-
polymer®] 10 wt% g0l 3lgdh= 22 oFo] ARE-H H} glow
[14], & A5 PN3939] 7] 7hwAlel chre] nideog 2 Ald2)
12l butanediol vinyl ether (BDVE)E 5~40 wi% Helolq &
3t 9ol diste] A7) Bt B 7IEsIE gt
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A 2Re- tRe3 ATk (Table 2). WA PN393343 94 resin(ebercryl1810)
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Table 2. Compositions of pre-polymers studied in this work

monomer crosslinker  photo-initiator
EHA(Wt%) BDVE(wt%) TMPTA(Wt%) Daro4265(wt%)

Reference 97 0
Sample A 92 5
Sample B 87 10 5 i
Sample C 77 20
Sample D 67 30
Sample E 57 40

L

Input
Fig. 2. (a) Cross sectional view and (b) plan view of the test cell used.
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Fig. 3. Schemetic diagram of measurement system.
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Fig. 4. Polarized optical micrographs of PDLCs having various BDVE
contents, which are identified in the upper-left corner of images.

Table 3. The measured domain diameters of PDLC cells made of dif-
ferent BDVE compositions and electric optical properties
about domain diameters.

BDVE Domain Contrast ~ Operating Responsetime
Composition (%)diameter (um) Ratio (CR) Voltage (V) (msec)
0 26.5 4.0 49 104
5 31.9 35 5.8 20.9
10 13.1 7.0 7.5 16.2
20 7.7 13.6 8.2 22.1
30 3.6 19.6 7.8 39.8
40 33 6.8 7.1 39.8
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Fig. 5. Polarized optical micrographs of PDLCs (a) include resin
(PN393) (b) except for resin.

Table 4. The measured domain diameters of PDLC cells made of

include resin and except for resin about domain diameters

Domain diameter (pm)
Include resin (PN393) 2~3
Except for resin 26 ~27
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Fig. 6. Variation of domain size with respect to BDVE composition.
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