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Abstract 
We fabricated a stressed liquid crystal cell by mixing 
liquid crystal with a photo-polymer. By carefully 
choosing the mixing ratio between liquid crystal and the 
polymer, and by suitable mechanical shearing of the 
substrates, we demonstrated feasible electro optical 
properties for displays. 

 
1. Introduction 

 
Liquid crystal polymer composites are extensively 

studied during past decades. Due to their fascinating 
features of superior electro-optical properties, various 
methods such as PDLC(polymer dispersed liquid 
crystal), PSLC(polymer stabilized liquid crystal), and 
PSCT(polymer stabilized cholesteric texture) have 
been explored [1,2]. 

Recently a stressed liquid crystal(SLC) is 
introduced as one of methods to lower the operating 
voltage and to increase the transmittance 
simultaneoulsy. By applying physical shearing on the 
SLC cells, the liquid crystal molecules would arrange 
in the direction of shearing, thereby producing better 
optical properties and.. Furthermore the additinonal 
rubbing procedures is not needed.[3, 4] 

In this paper we fabricated the stressed ChLC 
(cholesteric liquid crystal) cell and investigaed the 
shearing effect on the cholesteric liquid crystal cell. 
 

2. Experimental  
 
The stressed ChLC were prepared by mixing a 

cholesteric liquid crystal (nematic LC; MLC-6000-
100 and chiral dopant; MLC-811 66.6:33.4 wt%) and 
the photo-polymer NOA65 in a weight ratio of 97 to 3. 
The cell was made by sandwiching the mixture 
between two indium-tin-oxide (ITO) coated glass 
substrates. Substrates were separated by a 4.5 ㎛ fiber 
spacers. The ChLC-polymer mixture was injected into 
the cell via capillary force. The cell was then exposed 
under an unpolarized UV light for about 20 min at 

~30 mW/cm2. 
After UV exposure, the polymer network was 

dispersed with randomly aligned cholesteric liquid 
crystal domains. Top glass substrate was gently 
sheared while the bottom substrate was fixed, 
inducing the alignment of ChLC domains. Shearing 
distance was controlled by adjusting the micro-screw 
of a home-made shearing device installed on the stage 
of polarizing microscope.  

 

 
Fig. 1. Optical polarizing microscopic images of the 
stressed ChLC at different shearing distance: (a) 
pure ChLC (b) 0µm (c) 120µm (d) 240µm 
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Fig. 2. Transmittance of a stressed nematic cell. 
 

3. Results and discussion 
 

Figure 1 shows microscopic textures ChLC cells 
with different shearing distances. Pure cholesteric 
liquid crystal cell (Fig. 1(a)) that has no polymer 
exhibits a typical planar texture, while ChLC cells 
with polymer shows focal conic textures due to 
random mixing of choleseric LC domain and polymer 
chains (Fig. 1(b)). As we apply mechanical shearing 
upon the mixture cell, the focal conic textures switch 
into planar texture because the stressed polymer chain 
force liquid crystal molecules to align along the 
shearing direction. Fig. 1(c) shows a partial planar 
state texture, while Fig. 1(d) shows almost complete 
planar state texture. 
  In the case of 20-µm-thick SLC cells that using a 
mixture of a nematic LC 5CB and the photo-polymer 
NOA65 in a weight ratio of 9 to 1, the transmittance 
increased as the shearing distance gets larger as shown 
in Fig 2. But as the shearing distance reaches 210 µm, 
the transmittance becomes saturated. In the case of 
ChLC cell, we observed the similar improvement of 
reflectance in the stressed cells (Fig. 3). 

 
Fig. 3. Reflectance of stressed ChLC cell. 

 
 
Reflectance of the ChLC cells was measured 10~15 

seconds after applying the voltage on cells. Before 
each measurement, the high reset voltage(>80V) was 
applied. As revealed in Fig 4, the polymer dispersed 
ChLC cell showed lower threshold voltage from 
planar to focal conic compared to pure ChLC cell. 
However, the threshold voltage from focal conic to 
homeotropic showed higher voltage in the case of 
shearing distance 100 µm. 

As the shearing distance increases, the threshold 

voltage from focal conic to homeotropic becomes 
higher. The increase is ascribed to the higher elastic 
energy of cholesteric liquid crystal due to its helical 
structure. 
 

 
Fig. 4. The wavelength-dependent reflectance of a 
shearing distance. 
 

4. Summary 
 

In summary, we have introduced mechanical 
shearing on the cholesteric liquid crystal cells, and 
observed different electro-optical behavior to 
nematic liquid crystal cell. The threshold voltage to 
focal conic state is reduced, but the threshold voltage 
to homeotropic state is increased at higher shearing 
distance. We are currently carrying out more electro-
optical experiments to reveal the complicated 
behavior of ChLC cells under shearing. 
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