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Abstract

An active-matrix liquid crystal display (LCD) using thin film transistors (TFTs) has been widely rec-
ognized as having potential for high-quality color flat-panel displays. In this study, Pixel-Design Array
Simulation Tool (PDAST) was used to profoundly understand the gate signal distortion and pixel charg-
ing capability, which are the most critical limiting factors for high-quality TFT-LCDs, Since PDAST
can simulate the gate, data and pixel voltages of a certain pixel on TFT armray at any time and at any
location on an array, the effect of the new set of capacitance models on the pixel operations can be
effectively analyzed. The set of models which is adopted from very large scale integration (VLSI) inter-
connections calculate more precise capacitance. The information obtained from this study could be uti-
~ lized to d&sngn the larger area and finer image quality panel.

" Key Words(Z 2 80]) : “Thin' Film Transistor(TFT), ‘Capacitance, Frmgmg Effects, Pixel vOltage. Gate
Voltage, Data Voltage, Pixel-Design Array Simulation Tool(PDAST)

o fringe AZHE A hst7] o] stae A

.M B ¢4& AYA FE ¢ toid. & dFdAE

VLSI #o}o)A AH4HR sle o8 94 4% (mul-

A Hu A seigde miep adys g tilevel interconnection line capacitance)
A3e) P dagold oi@ 277 IF SV modeld& ¥ 4¢3, 2 B34 & o AYY AAEF
Z 3, 2 A% 98 1A gy da§de] 7l + 7¢ & 2. B dF4A 34 semi-
8 A9 ol Y] Y1 gl °lg F empirical model & "¢ B &aAe §3aa At
744 481 @] AMSE I e A vEA 4 o] ®¢] #a¥ numerical modeld} Asel FYE
2 YREdA2E(TFT§ 294 228 Aidte Z27E 233 W, 2§ FAEF modeld
43 EA AFA(TFT-LCD)eld. & APFdAMe olt] 2 4845 HalE Rad vl e 2 4

TFT-LCDS $2 B4d) 8¢ 9%& 71X & - A % olgo) NEHY)Y EFY PDAST? Wof o)

& 39 $jQ PFAEFPo] g3t NEHA AR A8 TFT ol ol}9) & B2l A AolE, o
o % 34 AT Ay 3 KRS AEHolA N
o139l BAEF AL corner U edge FE t}, PDASTE 43 712 Axts} o] o] Helolel§
€ 928 ¥ 3% 4 v TFT gl

s gdiete ARA) TS A9 gl §1Aof gl sfacla], Ysje] Ao
(M &RYA otEF H4F 72-1, Fax : 02-320- Ao, dolg % a9 HAYR AEHNAY &
1110 E-mail : g98112112@ wowL hongik.ackr) AEE AEHADT. YA ol A U

1999\ 749 159 4, 19994 94 30Y HAEE 3, 2ty TFT-LCDS 44} Aaof Utz

(99 AU gA FHE =EW G& AN & 5 A& Ao},

9



2, Simulation gh

Vo Voot

Ca
Yo }._-l i
Ceo. Ccs __LCrc G
ity
—'" Lo Cre' | Crc Cs*r_\_@cc
Coc
{

[

a8 ). @ Ao AREY BN
Fig. 1. An equivalent capacitance circuit for
a TFT-LCD pixel.
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Table 1. Meanings of . varicus capacitance
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Ce Data-to-Gate-line Crossover C
Cic Liquid Crystal C

Coe Data-to-Common C

Coc Gate-to-Common C

Cas Gate-to-Source overlap C
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Cer Pixel-to-adjacent-Data-line C
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Table 2. Input values of parameters for 15",
64 gray-level and XGA TFT-LCD.
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Fig. 2. Two crossover lines on different lay-
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Fig. 4. Overlapping parallel lines on different
layers.
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Fig. 6. Two lines on ground plane.
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ing to capacitance model.
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