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Abstract 
We have successfully developed the 22 inch WSXGA+ 

DLS(Data Line Sharing) Panel driving in 75 Hz. In the 
large size and high resolution panels, it is very difficult 
to design the DLS Panels without failure because of the 
very short charging time and the large signal delay. So, 
we first investigated the charging order to find the most 
adequate charging type to the large size and high 
resolution panels. And then, we optimized the design of 
DLS in terms of improving the charging properties using 
the technologies of the Delta-doping TFTs, Cu metal 
electrodes and optimization of panel design value and 
the circuit signal timing.  

 
 

1. Introduction 
 

Recently, the TFT-LCD industries are getting pressed 
on the price-down without degrading their 
performance. These demands make the development 
of LCD technology driven to decrease the panel costs. 
Among the many cost-down activities, the ICs 
reduction technologies, such as putting gate driver ICs 
in the panel [7] and reduction of data driver ICs[5, 6], 
are getting become the main trends in the low-cost 
LCD fabrication. And these studies were successfully 
achieved in the NBPC panel [6] and Monitor panel [5] 
having the relative low resolution and small size. 
However, it is very difficult that these technologies 
apply to the higher resolution and the lager panel 
fabrication [2] because the charging time is getting 
shorter as increasing the panel resolution and the 
signal delay time is getting longer as increasing the 
panel size. Especially, the DLS Panel [5] has the half 
charging time compared to the conventional panel in 
the same resolution. It could be easily deduced the 
difficulty of design is very big in the high resolution 
and the large size DLS panel. 

 
 

2. Results and discussion  
 

For the successful design of the 22 inch WSXGA+ 
DLS panel driving in 75 Hz, First, we investigated the 
charging order type. There are many methods of 
driving the DLS panel with aspect to the charging 
order [5, 6]. To investigate the adaptability of charging 
type in large size and high resolution panel, Z-type 
and MS (mirror-S) type panels were designed as 
shown in figure 1. Generally, in the DLS panel, there 
are two types of dots. One is characterized that the 
previous data signal has the different polarity to that 
of charged dot. The other has the same polarity as 
shown in figure 2 (a). To successfully design the DLS 
panel without failures, in case of the Z-type, it 
depends on charging properties, on the other hand 
MS-type, decreasing the transmittance difference 
between positive and negative brightness related to 
the voltage level of the common electrode. Finally, as 
considering with the controllability of faulty, we chose 
the Z-type among the two types for design of the 
22inch WSXGA+ panel driving in 75 Hz. We tried to 
enhance the quality of DLS panel with increasing the 
properties of devices and optimizing the design value. 
In terms of device, we used the delta-doping TFTs 
which on-current were increased by 25% to improve 
the charging properties [3, 4] and adopted the Cu 
metal with low-resistivity as gate and data electrodes 
to reduce the signal delay. Also, in the light of design, 
we adopted the HDAC circuit [6, 7] as the integrated 
gate driver and optimized the design value 
corresponding to that of LC capacitance to enhance 
the charging properties owing to process variation. 
And then, we optimized the signal timing. The 
charging properties strongly depend on the signal 
timing. For example, a dot to be charged into the 
positive signal undergoes the negative polarity signal, 
on the other hand the other dot experience the positive 
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polarity signal during pre-charging period, 
respectively [see the figure 2]. Therefore, it is very 
important to adjust the gate signal timing having the 
short pre-charging time and the long effective 
charging time as shown figure 2 (b). Finally we have 
successfully developed the 22 inch WSXGA+ DLS 
panel which has no line dim and no faulty. The figure 
3 shows the picture of 22 inch DLS and conventional 
panel with the WSXGA+ resolution. 

 
 

   
a) Z-type         b) MS-type 
 
Fig. 1. The Schematic diagrams of charging orders 

a) Z type and b) MS type in the DLS panel. 
Also + and – signs stand for the positive 
and negative polarity, respectively 

 
 

 
3. Summary 

 
The ICs reduction technologies are getting become 

the main trends in the low-cost LCD fabrication and 
these studies were successfully achieved in the NBPC 
and Monitor panels having the relative low resolution 
and small size. However, it is very difficult that these 
technologies apply to the higher resolution and the 
lager panel fabrication because of the short charging 
time and the large signal delay. We have overcome the 
difficulty and successfully designed the 22 inch 
WSXGA+ panel driving in 75Hz. These results offer 
the guidelines of the further works on the larger size 
and higher resolution DLS panel. 
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a) Schematic diagram of two type dots in DLS panel 
 

  

 
b) Schematic diagram of signal timing 

 
Fig. 2. Schematic diagram of signals of a) normal 

Gray pattern and b) Blue Pattern in DLS 
panel. 

 
 

 
 

Fig. 2. The picture of a 22inch DLS Panel (left) and 
the conventional panel (right) with 
WSXGA+ resolution. 
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