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Abstract 
The cross-talk, which occurs due to the phosphor decay 
time, is a critical problem in the 3D PDP TV. First, we 
investigated the factors that affected the cross-talk in 
waveforms. After the investigation, we designed the 
driving waveforms for the 3D PDP TV. We also obtained 
a better result by controlling the driving timing of 3D 
active glasses. 

 
 

1. Introduction 
 

The flat-panel display technology is developing 
faster in the twenty-first century. The technologies are 
attaining maturity, and the flat-panel display market is 
approaching saturation. Many researchers were 
thinking about a new technology for display. As a 
result, they started to develop the realization of the 3D 
display by using the flat-panel display. The 
technology for 3D display is not a new technology, 
and it has been developed since the nineteenth century. 
In the past, 3D display had many problems, which are 
now being resolved through developing new 
technologies. 

3D displays can provide a more realistic and 
exiting sensation, and an extra depth information 
compared to 2D displays. Therefore, it attracts more 
and more industrial attention, especially in the 
applications for medicine, gaming and digital signage.  

There are many technologies to realize the 3D 
display. Among them, we adopted the active-glasses 
technology in 3D PDP TV. The characteristics of the 
active-glasses technology are the none-reduction of 
resolutions and the ability to easily switch from the 
2D and 3D mode. However, the stereoscopic 
technology for using the binocular disparity has the 
cross-talk problem. The cross-talk, which occurs due 
to the phosphor decay time, especially is a major 
problem in the 3D PDP TV. There are many methods 
to solve this problem such as the phosphor having a 

short decay time, the apt design of the waveform, the 
suitable driving-timing of 3D glasses, and good 
content sources.  

In this paper, we focused on the driving waveform 
and the driving-timing of the 3D glasses. We first 
investigated the factors of cross-talk, and then we 
designed the driving waveforms and the driving-
timing of the 3D glasses using these results.  

 
 

2. Measuring Method for Cross-talk  
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Fig. 1.  Measurement method for cross-talk 
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`We defined cross-talk as the luminance quantity of 
the right-eye or left-eye that is affected by the light of 
the other eye. Cross-talk is measured by applying 
luminance through the 3D glasses to the right-eye side 
with the data pulse not applied to left-eye side and 
taking the measurement of luminance emitted into the 
left-eye side as shown in Fig.1. In other words, the 
right-eye side would show a full white pattern and the 
left-eye side would only have a full black pattern 
where a measurement of how much luminance is 
emitted into the left-eye side would be taken. The 
reverse is also possible. The measurement formula (1) 
of cross-talk is shown here. 
 

 
 

 
3. Factor of Cross-talk 

 
The factors which affected the cross-talk in 3D PDP 

TV are the decay time of phosphors, driving 
waveforms and 3D active-glasses. Among them, the 
largest factor is phosphor. Many materials for 3D PDP 
phosphor having a short decay time, such as 
Y3Al5O12:Ce3+, [1] have been developed. We also 
adopted the new phosphor having a short decay time. 
However, we focused only on the driving waveforms 
and the timing of 3D active-glasses in this paper.  

 

3.1. Experimental Conditions 
 
A commercial 60 inch PDP module, the dual scan 

mode, is used in our experiment. The 3D active-
glasses using the TN (twisted nematic) – LC that are 
made by our collaborating company is used. Both of 
them are exhibited in CES’09.  

 

 
  
Fig. 2.  3D PDP and 3D Active glasses (CES’09) 
 
 

3.2. Driving Waveforms 
 

In active-glasses 3D PDP TV, 120Hz driving is 
needed because two pictures (right and left) have to be 

expressed in 1TV-Field. And the waveform of right 
eye must be the same as that of left eye. Unless the 
waveforms are different, the cross-talk is occurred 
because of the difference of input light quantities into 
eyes.   

 

 

 
 

Fig. 3.  The relation between cross-talk and  
the place of emitting light 

 
 

First, we investigated the relation between cross-
talk and the place of emitting light. Fig.3 shows the 
cross-talk while the subfield for emitting light changes 
from first to sixth subfield by using the measurement 
method shown on Fig.1. Moving the place of the 
emitting light makes the cross-talk bad. Based on this 
figure, we obtained the result that MSB, the subfield 
which has the largest number of sustain pulses, must 
be in the first subfield. 

 
Second, we investigated the relation between cross-

talk and the luminance from reset discharge. PDP 
needs reset discharge to reset the discharge cell 
conditions. The light from reset discharge, therefore, 
is emitted, although the black pattern is expressed. 

 

 
 

Fig. 4.  The relation between cross-talk and  
the black luminance 

 
 
Fig.4 shows the relation between cross-talk and the 

black luminance. The black luminance has to be lower 
for high quality of 3D PDP. However, the reduction of 
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black luminance is difficult because it is related to the 
driving margin. The development of a further 
lowering of the black luminance is needed in the 
condition in which the driving margin is obtained.   

 

 
 
Fig. 5.  The relation between cross-talk and  

the number of sustain pulses 
 
 
Third, we did an experiment on the relation 

between cross-talk and the number of sustain pulses. 
Fig. 5 shows that result. From this result, a high 
quality picture is obtained by applying a bigger 
number of sustain pulses.     

 
 

3.3. 3D Active Glasses 
 
The 3D active glasses consist of IR emitter, IR 

receiver and LC driving circuit. After receiving the IR 
signal from IR emitter, 3D active glasses are driven by 
using internal driving signal within LC driving circuit.  

We experiment with three types of driving timing of 
3D active glasses as shown below. 

  

  
 

Fig. 6.  The type of driving timing  
of 3D active glasses 

 
   

The reference type is the type that the 3D active 
glasses start to drive when PDP driving waveforms 
start to be applied. The type A is the type that the 3D 
active glasses start to drive after applying the reset 
pulse. The type B is the type that the glasses start to 
drive before emitting light of the first sustain 

discharge considering the LC response time. The type 
B is the type that had the maximum delay time of 
glasses driving time, because the glasses have to drive 
before emitting the light of sustain discharge. 

     

 
 

Fig. 7.  The relation between cross-talk and  
the driving timing of 3D active glasses 

 
 
Fig. 7 shows the relation between cross-talk and the 

driving timing of 3D active glasses. Based on this 
result, we think that the type B is the best optimization 
for the driving timing of 3D active glasses. 

 
We considered the LC response time. The response 

time of 3D active glasses exhibited in CES’09  is 
about eight milliseconds. It is a slow response time to 
cope with 120Hz driving. Therefore, we made the new 
3D active glasses using the new LC material. The 
mode is the same as TN mode. It has five point four 
milliseconds for LC response time. We obtained the 
thirty percentage improvement for cross-talk by using 
new 3D active glasses compared to the first glasses. 

      
 

4. Expression of 3D Display 
 

 
 

Fig. 8.  The new 3D PDP and 3D Active glasses 
 
 
We optimized the driving waveforms and the 

driving timing of 3D active glasses as described above. 
Fig. 8 shows the new 3D PDP and 3D active glasses. 
The new model reduced the cross-talk twice as much 
compared to the CES’09 model. 

 



42-4 / D.H. Kim 

• IMID 2009 DIGEST 

5. Summary 
 

We exhibited the first 60-inch-diagonal 3D PDP in 
the Consumer Electronics Show ’09. Many people 
praised this 3D PDP, but the cross-talk problem is 
remaining. In this paper, the cross-talk is improved by 
optimizing the driving waveforms of PDP and the 
driving timing of 3D active glasses.      
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