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Abstract

In this paper, we calculated the pixel and all the inter—electrode capacitances in a unit pixel of three
kinds of TFT-LCD modes in order to realize the full color image. And we analyzed the effect on
applied voltage. We fixed size of sub-pixel and designed a unit pixel of three kinds of TFT-LCD
modes. We calculated rigorously the pixel and all the inter-electrode capacitances by the three
dimensional simulation. And we expanded one pixel into whole panel using H-SPICE. As a result, we
calculated the RMS voltage and kickback voltage which most affect gray scale of the pixel and
calculated the number of bit according to permissible range of minimum gray scale using V-T curve.
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Fig. 1. Basic structure of TFT-LCD applied in
this simulation.
(a) TN mode, (b) PVA mode, (c) S-IPS
mode

E:3 1. 44 2 insulator®] &2 H$y 52

Table 1. Material variable list of the liquid
crystaland insulator.

Parameters TN PVA S IBS

Liquid Crystals

Ki 10.0x10°'2 10.0x10" ' 10.0x10 '
Koz 7.0x107 "% 6.0x107'2 5.5x10 2
Kass 13.0x10 2 12.0x10 ' 12.0x10 '?
g 10.0 3.0 15.0
€, 3.0 15.0 4.0
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Table 2. AV . /2 according to the bit number

min

of gray scale.

Bit 3 4 5 6
Number of | 5, 4% | 32768 | 262144
color
Number of 8 6 32 64
gray scale
AViin/21N 0.1071 0.05 0.02491 0.0119
AVmin/2pva 0.2143 0.1 0.04839 0.0238
A Vimin/ 254115 0.1786 0.08333 0.04032 0.01984
3. 23 ¥
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Table 3. Pixel
capacitance according to the TFT-LCD

capacitance and parasitic

modes.

- _ZI?DE TN PVA S-IPS
Cue 0.0017611 | 0.0026413 | 0.00041221
Cpa 0.0042536 | 0.0076675 0.28092
Cec 0.0098706 | 0.012796 | 0.0054941
Cc 0.014914 0.015858 0.25551
Cua 0.02677 0.012905 0.029416
Cic 0.2043 0.27982 0.050894
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