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Abstract 
We challenge to use reactive mesogen optical elements 
which can be coated inside LC cell. The reactive 
mesogens as retarder barrier requirements can be 
achieved between a high performance 2D mode and a 
low cross talk stereoscopic 3D mode. The fabrication of 
a 10.1” diagonal LCD which co-operates with a 
polarizer to from a parallax barrier, is described. In 
addition, the parallax barrier of reactive mesogens can 
easily control in mass production and can thus be coated 
as extremely LC cell, significantly reducing the thickness 
of LCD.  Finally, we have successed to design a 
switchable 2D/3D displays using reactive mesogen 
optical elements which can be achieved 3D displays 
within glasses. 

 
 

1. Introduction 
 

The three-dimensional depth information can be 
reconstructed from two images using a computer by 
corresponding the pixels in the left and right images. 
Many 3D displays use this method to convey images. 
The stereoscopy is useful in viewing images rendered 
from large multi-dimensional data sets such as are 
produced by experimental data. From reasons 
mentioned above, we develop a switchable 2D/3D 
displays which can be achieved three-dimensional 
based on stereoscopy (glasses). In addition, the 3D 
displays of most types of liquid crystal displays can be 
improved using reactive mesogens [1] [2]. In this paper, 
we chose to coat inside LC cell and then the 
fabrication of a 10.1” diagonal LCD which co-
operates with a polarizer to from a parallax barrier, is 
described. Besides, we also design retarder barrier 
inside LC cell which is quarter wave retarder or half 
wave retarder. At the same time, the internal petterned 
retarder designed two pattern that is retarder array 
(checker pattern) or barrier retarder (beeline pattern). 
Meanwhile, the parallax barrier of reactive mesogens 
can easily control in mass production and can thus be 
coated as extremely LC cell, significantly reducing the 
thickness of LCD. Finally, we have developed a 
switchable 2D/3D displays using reactive mesogen 

optical elements which can be achieved 3D displays 
within glasses. 

 
 

2. Reactive mesogen 
 

Reactive Mesogen (RM) materials have high 
birefringence (Δn about 1.6) and alignment properties 
to low-molar-mass liquid crystals but additionally may 
have their orientation substantially fixed UV initiated 
polymerisation. the temperature stability of the 
polymerised films and LC-like surface aligning 
properties of RM enable fabrication of polarisers, 
colour filters, retardation plates and more specifically 
patterned retardation plates. It is suitable for forming 
the high resolution patterned barrier for use in a novel 
2D/3D switching stereoscopic display. For netbook-pc 
or desktop monitors (TN mode), the patterned 
retardation elements external or internal to the LCD 
are discussed [3]-[5]. 

 
 

3. Design of concepts 
 

In the tradition design, a stereoscopic display using 
a retarder array patterned in the form of a parallax 
barrier by the polarizer glasses is illustrated in Fig. 1. 
The optic axis of the λ/2 retarder in the slit section is 
aligned at 45 degrees to the output polarization of the 
LCD so that light from the LCD passing through it is 
rotated by 90 degrees and is maximally transmitted by 
the polarizer glasses. When the LCD output 
polarization is itself inclined at 45 degrees as typical 
of TFT panels, then the optic axis of the slit section is 
aligned at or close to the (vertical) slit direction which 
further improves the ease of fabrication by the multi-
rubbing process [6]-[8]. 

As the mentioned above, a 3D display using a 
retarder array patterned in the form of a parallax 
barrier which needs to use polarizer glasses. Therefore, 
we decided to development a 3D display using a 
retarder array patternedin the form of a parallax 
barrier doesn’t needs to use polarizer glasses. In nect 
section, we will introduce our results.   
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Fig. 1. The diagram of the 3D with polarizer glasses. 

 
 

4. Results and discussion 
 

The optical film of reactive mesogens for such a 
display are therefore extremely complicated, thick and 
expensive. Hence an in-cell, single-layer, pixelated 
alternative to these films is an attractive solution. We 
have developed a switchable 2D/3D displays using 
reactive mesogen optical elements which can be 
achieved 3D displays within glasses. The figure 2 
shows the diagram of the 2D/3D switching 
stereoscopic. In Fig. 1, the left of the diagram is 2D 
mode and the right is 3D mode. According electronic 
method, we change upper polarizer layer which can 
achieve switchable 2D/3D displays.  
 
 

 
Fig. 2. The diagram of the 2D/3D switching 

stereoscopic. 
 
 

5. Summary 
 

We succeed to develop a novel 3D display using 
reactive mesogen optical elements which be achieve 
2D/3D switching stereoscopic displays. In addition, 
the parallax barrier of reactive mesogens can easily 
control in mass production and can thus be coated as 
extremely LC cell, significantly reducing the thickness 

of LCD. Finally, we succeed to develop a novel 3D 
display using reactive mesogen optical elements 
which be achieve 2D/3D switching stereoscopic 
displays. 
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