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Worldwide sales offices and sales representatives

Europe —Germany; Espoo, Finland and Heerlen, The Netherlands

Asia —Shanghai, Beijing and Hong Kong (P.R.C.); Taipei and Chunan, Taiwan; Seoul, Korea; and Tokyo(Yokohama), Japan
United States — Cupertino and San Diego, California; Farmington Hills, Michigan; and Chicago, lllinois
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@ Physical Display
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@ Picture Quality
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@ TFT-LCD SPEC (Resolution)
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@ TFT-LCD SPEC (Brightness)
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& TFT-LCD SPEC (Contrast Ratio)
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@ TFT-LCD SPEC (Color Saturation)
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@ TF1-LCD SPEC (Color Depth)
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@ TFT-LCD SPEC (Response Time)
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o TFT-LCD
(Thin Film Transistor-Liquid Crystal Display)
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Where the TET
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oLC

(Liquid Crystal)
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& LC Operation Theory
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@ Malus's Law
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Color Filter
Substrate
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@ TFT-LCD Structure

& AR
¥ &8 iR

A A0 ]

s ey B/ TFTHe
1% iR

28









@ Array Process
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6 Color Filter: Process — e
Process for Color Filter Manufacture

Cr Giass Impur
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6 Cell Process

CELL PROCESS

Frcris
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ﬁ Module Process

MODULE PROCESS

ACE Attaching

oL

Light On Test 3
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& TFT-LCD Production Animation

Production
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6 Generation

G10 : 2880X3130

G8 : 2200X2500

¢ 18T0X2Z00 (114)
¢ 1500X1800 (92)

219

-

+ 1100X1300 (67) 5.5 ¢ 1500X1300 (78)

r-‘

4 : 630X380 (44)

G3.5 : 620X750 (39)

-

1800mm
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6 Glass To Panel

e AT ] 26 | 324 | 3T | 40P | 42 | 46 | 47
G5 1100 1300 6 3 2 2 2 2 2
G 5.5 1300 1500 8 6 3 2 2 2 2
G6 1500 1850 12 8 6 4 3 3 2
G7 1870 2200 18 12 8 8 6 6 4
G7.5 1950 2250 18 12 8 8 8 6 6
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@ Taiwan TFET-LCD Capacity Expansi

Gen 5 & Smaller

Gen 5.5 or Gen &

on

&

Fab 1H'07 2H'07 1H08 2H'08 1H'09 2H09
AL || Gens 270K > |
| GenS(QDI) 80K | : | I | |
| Genb T ’ I I I |
| Genﬁ{qﬁl} BOK —_— 90K ' -I 120K  — |
Sl [ Gens 7K = —— 90K ——r |
wle

=CMO

250K

1 I 1 1 | I
| Gens.5: K e T ——— |
Gen 7.5 50Ky 7K e 100K
| Gen 6: 30Kmmp  EOK ey 0K ey 130K |
Gen8 30K
H annm | Gen 5 I 120K | I I | |
] I ] ] ] I
InnoLux
[
| Gen 6: —— 60K |
S l

Source: Displaysearch
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L3C/D

ANUO

L5C/LSD

LEA

L6B

AUO

L1A, L1B
FE |
12

Source: Displaysearch

G3.5

G5

G5

G6

G6

G7

G4.5

G6

17”7, 20”"W MNT, 327, 37" TV ="

2007/2008

2006

14” NB = 13.3"W, Revamp to LTPS for S/M
15.4W, 17W NB

157, 154" ATW NB = —0p _ 17
15~22W MNT . 20,26 TV | 75=24"W MNT, 26" TV
14”W, 15.4” 17W NB I147w, 15.47,17W NB |
15~22W MNT . 20,26 TV T5~22W MNT . 20,26 TV
17,20W MNT 15"W, 18.4"W 177, 20W MNT
267, 32" TV ’ 327, 37" TV
1720WMNT . 1707w, 227w, 5271V
. 267,327 TV
I- -,, Il I e
42" TV e — 28°"W MNT _

327,407, 42", 46" TV

One Fab for S/M

15.4” NB, 17" MNT 15.4" NB, 17" MNT

17", 18.4"W 20W, 22W ,
26W MNT,32", 37" TV
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ECMO rabs3

Fab-4

Fab-5

Fab-6

Fab-7

Hannm

InnoLux

Source: Displaysearch

G5

G5.5

G5

G6

G7

2006

2007/2008

19”"W MNT, 27TV, 42", 47" =——p- NB, 19"W Monitor,

22"W MNT, 27TV, 327, 37"

19”W MNT, 42", 47" TV =

26" MNT/TV

=» 22”"W Monitor, 26TV, 32", 52"

14W, 15.4W NB,
15.6W, 19”W Monitor,
26” TV, 427, 47" TV

25", 32", 37” (planning)

327,40",42”, 46” 47" TV

19”7, 19"W

» 17"W, 197, 22”W, 25"W,28"W

15", 17", 19”7, 19”W MNT=—" 17", 19", 19”"W, 22W MNT
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@ Glebal TET LCD Develepment Tren ?ﬁ el glcs
= Taiwanese & Korea panel makers will increase their share in the a-TFT LCD & Cell Panel
market.

= Japanese makers has a advantage in the LTPS-TFT market .
= China panel maker can break into S/M TFT LCD market through cell panel business.

S/M a- TFT LCD LTPS-TFT
China - Great - Mot Yet - Not Yet
opportunity
Japan The share Global Leading Facing strong
~ continuing down position competitors
Korea Fast growing Flat No3 in cell
business
Taiwan Fast growing Fast growing Global Leadership

Source: Displaysearch
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@ Display Size Map
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10 inch 30 inch 60 inch 100 inch Display
Size
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X Panel SPEC Improved

Color saturation NTSC 92% will be mainstream in spite of CCFL.

Double frame rate 100/120Hz is used for high-end to work with ME/MC
enhancement,

DCR (dynamic contrast ratio) is more popular to reach more than 5000:1 (SCR
2000-3500:1).

Scanning backlight is able to improve motion blur.
Size: FHD will start from 32”. 52”"and 65"will challenge PDP.

s» Panel Cost-Down

FMB (front-mount bezel) can save a bracket cost and make bezel narrower. For
some small sized design, even screw can be save with a mechanical fixing panel’s
way (hook).

IPB (integrated power board) is a kind of solution to eliminate invertors then cost
down but still with balance board. The point is balance board cost and IPB power
part to match.

RSDS with T-con on main board’s reference architecture will be proposed in 2008.
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@ TFT-LCD Development Trend

| L.CD TV Cost Reduction

= Panel Cost Down
= BJ/L Cost Down (Film and CCFL)
= Polarizer Cost Down

NNew LED Backlight

LED backlight (white and RGB) is better for slim design. Samsung uses side
lighting type and white LED to make 40"LCM released at Oct’'07 reaches
10mm in LCM and 5mm in B/L.

= LED side lighting can be designed thinner than direct lighting and CCFL. And
it needs LGP (light guide plate) to make uniform. However, it can not support
local dimming.

= Local dimming on LED direct lighting can save more power than CCFL.
= LED can reach NTSC 100% color saturation above.

= Color space is talked from sRGB (by Microsoft & HP 1996 for CRT and
printer) to xvYCC (2006).

45



G SRGB v.s xyYCC
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HDTV CHREFIHZh TS EE* £ 15
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% The National Physical Laboratory
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Tt CbCr(&a7)
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@ TFT-LCD Development Trend-3

“*Green Display
= Green Panel Design
= Energy-Saving Production Processes
= Green Components
= Packaging Saving

100% 100% Gre

80% [Comman

60%

0% Product
Product

20%

AWATeness

Policy

2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: DisplavSearch Green Technology in Flat Panel Displays: Mavket Technology and Trends Report
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@ TET-LCD Development Trend-4

&

%+ 16:9

Gen 6 and Gen 7 is designed for LCD TV (16:9). When Gen 5 will be occupied by notebook,
panel makers need to find an appropriate MNT products in Gent and Gen 7.

16:9 advantage in panel maker point of view
= Same cuts in the same fab, but size will be bigger than 16:10
= Same size in the same fab, but cuts will be more than 16:10

Next contents format (HD/Blue ray DVD, movie title, game) support 16:9 format. Content of
1080p decides the next “wide: definition

Economic Cut
Fab  |Glass Size 156W ] 17W | 185W | 19W | 20W | 20W | 216W | 22W | 23W | 24W | 24W | 2TW | Z7TW | 30W [ 315W
16:9 | 16:10 | 1659 | 16:10 | 965 | 16:10 | 968 [ 16:10 | 160 [ 16:10 [ 168 | 168 | 1610 | 16110 | 168
G5 1100 x1250 18 12 10 8 4 8 ) b g b & 6 4 2 2
G5 1100 x 1300 18 12 12 12 8 il 8 a8 a8 6 [ [ 4 3 3
G55 1300 x 1500 24 15 18 15 12 12 12 12 g8 8 8 8 6 6 6
G6 1500 x 1850 36 24 24 20 21 20 18 15 12 12 12 12 9 8 8
GI 1870 x 2200 54 36 36 35 32 28 24 24 24 20 18 18 15 12 12
G5 [1950x 2250 55 40 36 35 32 30 24 24 24 20 24 18 15 12 12

Source: Displaysearch
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@ Postgraduate or Work - _
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@ Unemployment

2
1
; AN FRH FFF
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PR eV e S B
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@ Workplace Realization
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2 Data Sources

*»Display Search : htip://www.displaysearch.com/
0104 * Js&5= L http://lwww. 104 .com.tw/

*TPO : http://Iwww.tpo.biz/

s AUO : http://www.auo.com.tw/

o % E SR - http://www.dgbas.gov.tw/
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