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Abstract 
In this paper, we propose a system which is a     

2D/3D switchable module. The display mode can be s
witched by user or content.  

  
 

1. Introduction 
As the display industry is growing fast, three-

dimensional vision experience is a new researching 
point. In this system we choose the spatial-
multiplexed type monitor. The spatial-multiplexed 
barrier is used to form the 3D vision in the system. 
The barrier is called slit cell that can be seen three-
dimensional vision in 4 different positions. 

Generally speaking three-dimensional image will 
cause dizzy, if watching for along time. The system 
can be switched over t w o -dimensional or three-
dimensional mode. It will be a flexible scheme. The 
slit cell is a simple TFT LC structure. We input 5V to 
twist the liquid crystal. The liquid crystal will form 
barrier. 

When switching two-dimensional vision to three-
dimensional vision, the brightness will decrease 
obviously. In order to keep brightness the same in 
both two modes, we compensate the brightness by 
PWM backlight control. 

 
 

2. Background  
 

In the proposed system, three-dimensional vision is 
formed by slit cell. When low level voltage input to 
slit cell, the whole cells can be seen by two eyes as 
top diagram of Fig.1. When high level voltage input 
to slit cell, The liquid crystal will form barrier. Only 
the cells for right eye can be seen by right eye and the 
cells for left eye can be seen by left eye as bottom 
diagram of Fig1. Our left eye and right eye see 
different images Therefore, we have a parallax of the 
eyes. The human eye will have a three-dimensional 

sense 

In three-dimensional mode, the barrier will cover 
some i m a g e  from TFT LCD, therefore whole 
brightness drop to 1/4. In order to avoid the reducing 
by a large margin of the brightness, the system needs 
double numbers of LED.  

In 2D mode, the backlight will be reduced by pwm 
control signal. The brightness will be 125nits in two-
dimensional and three-dimensional mode. 

 

 
 

Fig. 1. The principle of 3D vision 
 

The mode switching is controlled by PC via Inter-
Integrated Circuit (I²C).In order to keeping the same 
brightness between the two-dimensional and three-
dimensional mode. It is necessary to modulate the 
control waveform with these two modes. 

Provide a high voltage and a low voltage to drive 
the LC of slit cell. For avoidance of LC burn in, we 
supply square wave in stead of fixed voltage. 
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Fig. 2. 2D\3D Switchable display System 
 
 

3. Results and discussion 
 

When view points the more reduced the more 
brightness. Brightness will be reduced to 1/4 in 4 view 
panel. The PWM signal of two-dimensional mode will 
be 25% and the PWM signal of three-dimensional 
mode will be 100%.The experimental results are as 
following:  

 

 
 

Fig. 3. The 2D\3D control waveform 
 

TABLE 1. Brightness of different mode  
 2D Mode 3D Mode 

PWM 25% 100% 
brightness 127nits 125nits 

 
The brightness of three-dimensional mode will be 

125nits. And the brightness of two-dimensional mode 
will be 600nits with no pwm control. This system will 
make the brightness of two modes the same. 

4. Summary 
 

In this paper, we proposed the 2D\3D switchable 
system. In this system, we can switch the t wo-
dimensional or three-dimensional mode in one panel. 
And we keep the brightness the same between these 
two modes. 
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