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Abstract 

A 15.4” WXGA TFT-LCD, featuring integrated a-Si:H gate 
driver circuits and reduced data driver ICs, has been 
developed. To reduce number of data lines into 1/2 of 
conventional structure, the pixel array has been re-mapped 
with re-organized data signal. Unintended artificial effects 
such as flicker were removed by adopting the novel pixel 
array having a ‘zigzag’ map. To minimize the power 
consumption, a column inversion method was incorporated 
in the zigzag pixel array (Fig.1) without modifying the 
polarity map of conventional dot inversion method 

1. Introduction 

Recently, the increasing capabilities of TFT-LCD 
supplier drive down the prices, while the LCD panel 
makers have been constantly trying to make additional 
cost-down without degradation of performance. For 
the cost-down mentioned, reducing the number of 
driver ICs has been one of major topics of TFT-LCD 
industries [1-2].

Fig1. (a) Conventional TFT-LCD (b) with reduced driver ICs 

Simply reducing the number of data lines by half 
increases the number of gate lines and reduces 
charging time to pixels [3], resulting in degradation of 
the panel's driving performance. Instead of doubling 
the gate driver ICs, this paper succeeded in 
completely integrating the doubled gate lines and 

driving circuits into an a-Si TFT array. The reduced 
charging time was covered by adopting a modified 
column inversion method, in which the polarity map 
of the pixels was arranged in a zigzag map [4]. 

2. Experimental  

In the previous research depicted in Fig. 2, each 
pixel adjacent to a data line is switched by different 
gate lines, respectively. The method had unavoidable 
problems. Firstly, the inversion frequency of a data 
line increases by double due to the doubled gate lines. 
In proportion to the frequency, the power consumption 
also increases. In addition, the dot inversion method 
deteriorates the pixel charging margin (fig. 2), causing 
horizontal defectives generated by 4 lines. 

Fig 2. Data IC reduction in the previous scheme 

To overcome the problems listed above, the 
proposed scheme in this paper adopts a modified 
column inversion method, in which its polarity map is 
re-arranged as a dot inversion map [5]. The pixel 
charging margin was enlarged by overlapping the gate 
turn-on pulses. By overlapping the gate signals, as 
shown in Fig. 3, a pixel on a n-th gate line can be pre-
charged while its previous line is being charged. As a 
result, the proposed scheme removed both repetitive 
horizontal and vertical line defects caused by charging 
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margin and polarity map, respectively. 

Fig.3 Pre-charge ASG scheme 

3. Result and Discussion 

Fig.5 Normal column inversion vs. zigzag method
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4. Summary
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