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Capacitance Coupling Calculation of IPS mode 
TFT-LCD Using CLEVER

Introduction
The increasing demand of the TFT-LCD industry has 
lead to a rapid growth in display size and resolution. 
The higher cell packing density results in a narrowing 
viewing angle and image degradation due to electrical 
coupling between the data bus lines and display elec-
trodes.  This òcrosstalkó therefore becomes a serious 
limitation. The in-plane switching(IPS) mode has been 
used as an excellent technology solution for realizing 
extremely wide viewing angles. The IPS-mode TFT-LCD 
has however a drawback of lower aperture ratio than the 
twist nematic(TN)-mode TFT-LCD when the pixel size is 
larger than about 140 dots per inch(1).

If the electrode structure of the IPS implementation is not 
properly designed, it will result in a small aperture ratio 
and a visible crosstalk distribution.

It is well known that the crosstalk caused by parasitic 
capacitive coupling between driving electrodes and data-
bus lines could result in image degradation

The crosstalk can be reduced by a thick dielectric þ lm 
such as SiNx between the data-bus line and the common 
electode of the IPS structure.

It is reported that a low dielectric constant organic pas-
sivation þ lm is a good candidate to reduce crosstalk 
rather than the same thickness of an inorganic layer con-
sidering manufacturing cost. A major effort to reduce 
the crosstalk of the IPS mode TFT-LCD is to optimize the 
electrode conþ guration to shield the pixel electrodes and 
the display area from the varying data-line voltages

As a result, the IPS mode is more sensitive to process 
variations not just the LC itself.  So variation in array 
process, electrode width, height and surface topology 
must be accurately token into account.

Consequently, the optimum thickness of the organic 
layer or inorganic insulator layer is very important for 
both the cost and performance of the LCD-TFT display.
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In this article we will show that CLEVER gives a good 
agreement with measuremt for TFT-LCD pixel structure 
and have the capability to study crosstalk effects of IPS-
mode TFT-LCD.

CLEVER for Flat-Pannel Display
CLEVER has been successfully demonstrated very accru-
rately to extract parasitics even at very deep-submicron era. 
CLEVER vconsider aspect ratio which is the mesh qual-
ity of active rand pixel region. Also gate metal pattern with 
angle and undercut can be simulated. So accurate shape of 
metal and þ lm topology using advanced CLEVER3D
process simulation is indispensable to predict accurate 
IPS TF-LCD parasitic capacitance and so crosstalk. Table 
1 show good agreement with measurement of different 
common-pixel electrode structures.

Table 1. Common-Pixel & Common-Data Capacitance  with dif-
ferent Common-Pixel Electrode Spacing(accuracy=5%)

*liquid crystal permittivity = 12.1

Ref/1/2: Pixel-Common space is increasing order.

meas(total)(fF) CLEVER(Clc/Cdc/Clc+Cdc)

Ref  Ref  Ref 99.6  51.0 53.4 104.4

1  93.46  41.2 52.6 93.8

2  91.25  36.5 54.3 90.8

  

  

  

  

  

  




