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Abstract

Performance of AMLCD pixels depends on the
electrical characteristics of thin film transistor
switches. The high quality of LCD can be obtained
by munimizing the process and device variations of
TET. The effect of process and device factors on
poly-Si TFT characteristics are calculated by
ATHENA and ATLAS, and the optimized design
windows based on statistical design of experiment
are suggested for high performance 20 inch LCD

monitors.
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Fig. 1 An example of pixel layout for
TFT-LCD.
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Fig. 2 Equivalent circuit of a pixel.
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Fig. 3 The process flow of TFT with LDD.

Fig. 4 Mesh structure of TFT with LDD region.

e At A GE¥E 17| $ste Table
17} Table 2o} 2t 2 $#/9 &9 27E& el
i, d¥udE FH uwFAd 4¥Y dAHEL
robustic design® A4 % % =4 linear graphg °l
4% AndE S AEgeEM Qe FEASL W
2ALE FEHOE WAL 5 3o AU, E ¢
= 9e FHel 9ok EF A HH ££& FAA
el glol noise® 2Bl E parameter AAE A5
o robust® 2L NE $ Qt® AAMSE= TFT

- 508 -



A AEAAYE ol 8 AYR

X718 12 el wnfedx o] 343 A7

ST

do i

N# OFF-currente] «dk& & 7lojm, 3

Fe e AFH %%t LR I RN e
HoA g & Ed‘—:— FEE T ztzt JEbgo
24 Fig

Table 1. Contral factors and their levels.

QOFF-current+

Level 29 i@ simulation Z3& Fig. 59 Fig. 69l

LDD FAARE FAaA7E=
gol; o7t dYEld 2o
LDD F2elAd o 055/ mE ERY

TEE

L

2 2w LDD &7t §l& coplanar F&ofA ¥ 023
Control factor Leve! 1|Level Z|Level 3 .~ -
nd/pm AEZ F& 9 4 9lth. ON-current® ILDD T
Gate length (s} 4 5 6 o Aol o 194u/mE, 283 LDD F#7t ¢
LDD region length (ym) 02 05 0.8 = coplanar F&Z AL 94/ mE YehB D vt
Channel poly-Si thickness (A} 800 1000 1200
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Activation time (min) 30 50 70 3 -
- -~ _w"'"A/
Activation temp. {T) 450 | a0 1 s L R
L
Electron mobility {cr/V-sec) 50 150 250 % ~u-é Y f::‘/ L=5m
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— Fig. 6 In-V¢ curve of TET with and without LDD.
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Fig. 5 Doping profile of TFT with LDD regicn.

ATLASE o1 &sta Aatd ds} LDD #2¢ TFT
27219 OFF-currents 2 0.55pA/mm, ON-current¥= <F
1940/m% UEhdol gate width?b 10me)dl pixelol

89 8% ¢ ULL T F AT
FnE#
{11 I-Wet Wu, "High-definition displays and

technology trends in TFT-LCDs”, ]. SID, 1994,
21 M. K. Han,
thin film transistor with high on/off ratio”

“A novel LDD-structured poly-Si
, Jon 1

- 509 -



1998 % JF K E F LAH UFESHMAH & L 2% B 1% 98/6

Appl. Phys., 1997,

[31 G. K. Giust, "High-performance thin-film
transistors fabricated using excimer laser processing
and grain engineering”, IEEE, 1998,

[4] S.-G. Park, “Low temperature poly-Si for LCD",
RETCAM, 1995,

[5] Madhav 5. Phadke, "Quality engineering using
robust design”, Prentice-Hall, 1983,

[6] Silvaco International, “ATHENA user's manual”,
1998,

[7]1 Silvaco Intemational, "ATLAS user's manual”,
1998,

- 510 -



