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Analysis on the Electric Properties of TFT-LCDs

TR
{(Myoung—Chul Kim"®)

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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Table 1. Material variable list of the liquid

crystaland insulator,

i
Liguid Crystals

K 10.0x107* 10.0x10™ 12 10.0x 10" 2
Koz 7.0x1002 6.0x10712 55x107 12
Kss 13.0x107 1% 12.0x 10712 12.0x 10712
g 10.0 3.0 15.0
€, 3.0 15.0 4.0




A9 AT A5 d2% capacitance®
o] pad2HEH BolAFE 5 BPo] AaH.
232 TFTY on-off Algte] EH 327}
5 BAHY Ao g A Az E 9
Az gdo] dojA e o EAAE
a 2 -Er°ﬂ Ae AT #4E

(

offt
o 2

rzi

Y
ok
)

oo e e o
2
_?L
N,
£ &

ofl

o [y %
o ol

THN-S

D
~

J

!
9
§
_E
il g
;a
o
o
of
o,
r
N,
o
ol
2

Agstel BrzE 7
doly WAel FreeE

I oft

o do

Yo Vo

g
i

"

VG*T

2™ 2. Gy
Fig. 2. Equivalent circuit of Cip—

On— Common 9| S7}13 2,
On— Common,

"A, AolEst dolg wAel
HADZ *H 2¢ F Ak

g4HE A

te Aolest doly e A, wi Z |

£ 4% 27 vehanh
a9a oy 29 SAszERE @ sad A
oEst HolH WA & AWEF R 2L & Atk
CGT = CCH +Cept CGC+ (12)
1
1 i 1
CGS+ CPG CPD+C'LC+CS'T

3n

A7 AR RT3 =EA, A2 A435, 20083 49

Cop=Cop+CoptCpot 13)

1

1
+
Cost Cpo T Crot Cor

A AolEe  dojy WM A3
capacitance® ©| &3t AlEd#H o) A8y A8 th
1% 39 T-model 571 =& o] &3}

£
3

R
6

oy |
w|:¢1

a3 3. AlelE, dHolE # A9y IR,
Fig. 3. Equivalent circuit of gate, data line delay.

2.4 z 4 Gray-scale A&t

A celldl A 90 %9 F3& AVl A FE
10 %9 FH&E ZASe AGVe) HAE
dynamic range®} &8t o FIhoA Het BF
o WE R3-go #iE vay esiel. LCDY
A full color T8 37 YA E o] dynamic
range? LS FUAZE o] 2FFToEA

#8 g 5 ok OHHA age 7t 2=l Q7bA
g

ol we

T ok
90

70

50

[ AELAN CA I F LU A ST L B

10 T
; |4
"% 55 35 50 5062
a2 4. 7 Bed Qg BE SHE A,
Fig. 4. Transmittance curve as a function of

applied voltage for conventional LCD
modes.



J. of KIEEME(in Korean), Vol. 21, No. 4, April 2008.

uka  fdete Az5sE Z2dsly] geads
dynamic rangeZ Ax Y 1A o m iE oz 7

23k ASHAV, )2 F@dok s 1 4L e
7} 7}

(14)

ot} FEAY

o & sd oAt WASE T 415
% 2ol AT 4 Y3, o)E mEeR Ax 9
of ~AYe WA ANY F vk
1 V,;L_I/ﬁh
AV 25 5 (15)

E 2. Gray scale®] bitFdl w& AV, . /2.
Table 2. AV, ,./2 according to the bit number

of gray scale.

Bit 3 4 5 6
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gray scale
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Table 3. Pixel
capacitance according to the TFT-LCD

capacitance and parasitic

modes.

_ ZSDF TN PVA S-1PS
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