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Electro-optical properties of light shutter based on
azo-dichroic dye-doped cholesteric liquid crystals
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Abstract: To achieve a light shutter with both high transmittance and perfect black, a kind of electrically
controllable active liquid crystal light shutter was successfully fabricated where the reflection and
transparent states can be readily switched on demand. The light shutter was based on three commercially
available azobenzene-dichroic dye-doped cholesteric liquid crystals (DDCLC) with the pitch designed in
the range of infrared region, and the effect of cholesteric pitch on their electro-optical characteristics
was investigated in detail. Experimental results showed that the V,, V. and t,, were decreased with

the increase of pitch, and among the samples the maximum V,, V., and ¢,, were only about 6 V, 20 V
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and 0. 878 ms, respectively . Moreover, the transmittance of DDCLC films can reach more than 80 %.

Therefore, the proposed DDCLC films meet the requirements of the transparent display panel with

high transmittance and visibility.
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Tab.1 Compositions and physical parameters of the
samples studied (dyel : dye2 : dye3=3: 1: 1)

Samples Dyes R5011 SLC-1717 A/nm P/nm

/% /% /%

P, 1.0 0.91 98.09 1 600 1000
P, 1.0 0.61 98. 39 2400 1500
P. 1.0 0.45 98. 55 3200 2000
P, 1.0 0. 23 98. 77 6 400 4 000
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Fig. 1 Chemical structures (a) and absorption spec-
trum (b) of azo-dichroic dyes (dye / SLC-
1717 = 0.6 / 99.4%)
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Tab.2 Compositions and physical parameters of

the samples studied

Sample  t,/ms  to/ms CR Vao/V V. /V
P, 0. 878 1.196 2.23 6.509 21.212
P, 0.615 1. 630 2.18 6.259 14.486

P. 0. 435 1. 966 1.77 5.551  8.254

P, 0. 384 2.132 1. 87 3.272 4.764
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Fig. 3 Transmittance dependence of DDCLC films
with different pitch on voltage (electric field
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M 3 AT AT, B ChLCs M2 0 Y 88, B 5
75 1o K B A g 040 R L R S TR IR L X 5
WO R — B, i Ah, AR, Bt
DDCLC # i 1) 325 2o 28 55 A%, 32 IR R e ok i
WAE R s S i 5 B Sl Vo B 38 R A A BT
X R R 2E HL 3 B9 AR R . ChLCs A B2 i M SF
17 T 3l 388 LA () IR A2 W s 1m) Oy T T B 0 AR
MRS B 3B 3 R T Y R R
R BB il ) T L A T IR T 22 BRE AL A A RS L R
FTVE I R ARSI, i T O AR B R S R KB
% T LA ax 3 B e 380 e A% ikt 6 1 1 R 2 v
HL ' 2 A AR /N s (PR X2 e 3 500 B AR KB, JE DU
i £53 ChLCs 188 e il ik e 1k 3 8 101 51 AR S
B 3 5 3R 3k B % 5, DDCLC 3 i 5 58 4 i W
A, b, HEGE A R A B V8t R] DLl
Vo T S A R B S 2 ) AT D) e L R R
7 W R PR RE AR H

B B T DDCLC 3 I8 76 A [ e 3 o JiE

DR C 2R AE Ak . INIED 4 TR, AR I, R Al T
AT T W & BOHS FE A ChILCs 2 - 47 U] 244
S HLR O Vo i SR ik 2 T T TR & B A
B U e A2 Sy f HE UK 5 25 L TR Oy Vo, I, R
ol e e R A BOIRAS L B i R FROK

2

[ iy

Pl 4 BREEOR A 9 DDCLC A5 76 AN [7] i 37 588 B2 (1
(LBl

Fig.4 POM texture of the DDCLC films with dif-

ferent pitch under different electric field in-

tensity Celectric field frequency: 1 kHz)
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