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3C products
- Smartphone, PDA, NBER B BHE

h E R

Mobile phone PDA Traditional NB
3 Computing
Portabiity Data Com
Voice Com Communication
Ease o use Ideal integrated product ( wired )
 Jrd g KB inpet
i Product -anentsd
Ky pad input
Service-orienied

Voice + Data Com
Pan-tase, Voice input
Wirsless communication
High density, portabie stomge
Gommunication + computing
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IA-products

Net TVs

E-mail terminals
Air Communication / Smart Phone
Nokia/ 9000Communicator
Motorola / MAPS

Worldgate / Worldgate
Sony, Philips / WebTV

Gaming console devices

Sega / Dreamcast
Sony / PlayStation 2
Ninterdo / Dolphin

Smart handheld devices.
Compaq / Aero series
3Com,Palm / Palm VII

i’
r r
Interne
Hewlett-Packard / Jornada

series Web terminal

Wyes, Hewlett-Packard,
NCD/Tektronix, Sun,
Boundless, Neoware

==

Screen Phones

InfoGear / iPhone
Alcatel / WebTouch
Nortel / Power Touch
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Why Display?

- Man-machine-interface
(Display is adevice used to exchange
information between man and machine.
AT - NBBREDAE AT )

- The contents of information could be
numbers, text, and graphics.
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Image

e “Seeingisbelieving.”
« Elements of a Image:
- Light source :
Sun-light, spot light, laser,
CCFL, LED, EL ...
- Objects
text, picture,
- Recording device
Eye, Camera,Video Cam.,
Cinematography, CCD, DV
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Unit of illumination

Q Units of illumination (one of System International units, SI) :

Unit Symbol  Quantity measured
1. Meter m Length
2. Kilogram kg Mass
3. Second s Time
Dimensioned 4. Ampere A Electric current
5. Kelvin K Temperature —r2
If A=r2
6. Mole mol  Amount of substance
7. Candela cd Luminous intensity A then q= 1sr
8. Radian rad Plane angle

Dimensionless

9. Steradian sr Solidangle S ===a B

1 Candela(cd #:+): a power level of 1/683 2
watt per steradian at A=555nm (photopic ﬁ'}?\
peak, v =5.4x101Hz). P” 2
1 Lumen (Im 1) = 1 cd emitted in angle of 1 sr

1nit=cd/m? 1Lux=1Im/m?
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L. E@Eﬂ’"}ﬂ (Twisted Nematic, TN)E/LCD
19765 B 25 RS 2 1l

2. i\.’;ﬁ’:’@ﬂ[ﬁﬁﬁ] (Super Twisted Nematic, STN)E]
LCD

19855 ][ 22 iy 1%
3 E?Flfﬁj;ﬁ /&l (Thin Film Transistor, TFT) EJLCD
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ICsvs. Display Industry (1)

*« ICs
— Doubling the number of transistors on awafer every 18 months through
advancing process equipment to process smaller design rules.
— Designrules & process could be standardized or simulated
— Design house contribution
— Going smaller and smaller
« TFTLCDs
— Grow the substrate size every two years to double the number of panels per
substrate by growing process equipment.
— LCD processisstill an “art”
— Design house? It happened but not yet proven
— Going larger and larger

(From C.E Wang)
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us$

ICsvs. Display Industry (I1)

Billion

[ DRAM
W Foundry
O TFT LCD

2004
DisplaySearch Apri, 2004, CSFB, ING

Global Revenue Comparison, 00'-05'

US$ Billion
25

Taiwan Revenue Comparison, 00'-05'

Source: 2005e 0056
Rov. (8) 2000 200 202 208 e Ose Rev. (58) 000 201 02 2003 ok ose
DRAM 02 14 151 182 28 20 TwN DRAM a8 22 33 a2 s1 s
Foudy 1o 92 u3 M2 23 196 TWN Foundy 87 56 65 83 122 129
TFTLCD 188 W6 23 21 417 549 TWNTET 24 31 e4 03 187 27
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Basic Characteristics of Display

¢ Low cost

« Light weight

Thin thickness

* Wideviewing angle

High contrast ratio and brightness

¢ Low power consumption and voltage

* Fast response time for wide temperature range

¢ Availability of full color
* Robust
R, S fjfﬁ (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM

Viewing Angle Problem of TFT-LCD

(MVA: multi-domain Vertically Aligned; | PS: in plane Switching)

(From CM # ¢ %)
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PDA UXGA:1600x1200

SXGA:1280x1024

DSC Navi. NB Monitor TV HDTV  Soaameo

CRT & FPD

CRT: Cathode Ray Tube

FPD: Flat Panel Display Display
+ . .
W Direct View Projection
#
b FPD
PDP Micro- FED
LED oLEgpy display
g PLED
o LCD
10 20 40 (Source: s H* T 1 #4) (From LS Huang)
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FED (Field-Emission Devlce/DlspIay)

« Silicon emitters fabricated by oxidation

sharpening and CMP techniques

“Thin CRT"
Phosphorus screen

High v

PDP

4 PDP: Plasma (% ﬂ%/‘:ﬁé{;t—? £4) Display Panel
#PDP 2 ;1‘ “Ji 2 k’f ek BT AR Z R
FYL r*rri;i §4(Ne-Xe/He-Xe) , 4 7 B % T A&
AUV PR st gl g el kg k.

V>V,
1mm
focus gate v, . Bus Elecimae. .
IFf
-J V, Front Puate = e WM‘MLW g
| 2
1 gate a
pm Cone
(tip)
1 Prosphor Prepho L
Problem: ducti & table lifetime  Source: Dr. H. Kim oo 1O B pmiion )
roblem: mass-production process & acceptable litetime - Lr A From [ i) http:/www.siglo-kinema.com/pdp/sch.gif
LR Ed. by An-Bana W, L EE T Aa Ed. by An-Bang Wi
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PDP

' Z IR
Lo A E G APEE(E-4)
BARE (T 24~160° - &

-

#p $+42 (~1/4 of CRT)
P 2B BRI
& B g
®E - Ep LR BT = :
# 65" available, max. 102" Samsung @ 2005/5
# Disadvantages:

Static burn-in problem, Power consumption, Cost,
EM & IR radiation.
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Total efficiency of PDP

<____inputPower >
Circuit & panel
capacifance —
losses

Heat at cathode fall, _‘-—l‘ @_

Visible, IR Radiation Total Efficiency

UV Absorption at Walls__ e -50%
& trapping mechanism m of PDP=0.08%

Internal Losses “_—--5@_

1.0~1.8 Im/W
of Phosphor m
Geomerical loss &d
Material loss
(From: [ifis% )
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Cost comparison of PDP & LCD-TV

eV (70% area, 30% electronics)

[T (40% area, 60% electronics)

Capacay-
Momar Glss | 42'panel | Investroant | K panesd
m
75
1%

& £ige | COPWSRY- Toul
V| mpesw {Bilicn NT| | (Bilicn NT)
LCO{GE) | 1500 & W3] W (5 [F3
FOP(GZ) | 68 x 1745 i 136 (1]
POPIGY | 193 x 1746 ] 180 33
skl FeWPDP:TFT=  POPIGH  7345%
(From: [ffrA 1)) POPIGY  E109%
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PDPvs. LCD-TV
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TFT-LCD vs. FPD

2003 FPD Revenue by Technology - Japan
= MicroDisplay

2003 FPD Revenue by Technology - Taiwan

sppp, POLED  ®wicroDisplay
2%

&Othess,

2003 FPD Revenue by Technology - Korea
SoLeD = MicroDisplay
%

Othegs,

=pMLCD
11

] g
. i ,." (From: DisplaySearch)
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LCD structure

Polarizer film
Glass subslrala

B R T kel Ed. by An-Bang W.
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Polarization Light
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Polarization Light & Birefringence Effect

Perpendicular("s) polarization

Upper Lower
" \[T,
Small Retardation M Sdevi
(Oark under rosd pkaizrs LergeReardaion eView
(6righ s crcsd porzery (From CK LEH]
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Snell’sLaw & Brewster Angle

* R
|
0 | 8
|
ny |
n, '
|
|
190-8\ T
|

« Snell’'s Law: n;sin(6g)=n,sin(90-6;)

So, tan(@g) = ny/n,; If n,=1.5; then 85 ~53°
* The reflected light is linearly polarized;
* The transmitted light is partially polarized.

(Source: ST. W)
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LCD Display Principle

Ex. TN Mode V-T Curve

b

Trenamittance

' s
= = 1 i

Nw NB T
Ha k| Ty [ewmpopsns & | ) [@2 %@ gamce
£ fpePolarizer s A [y 23 R B ok

(from 35 ()
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Liquid Crystal (1)

Birefringence: An= e — N,

Dielectric Anisotropy: AE= & — £
n £ LU

P S, ——
1P=type (An >0) | in-type (An <0) |
N> Ne d Ne< N
S
e | .
T X
~~Q-0-= S ® a'sin ©

} 4-5um

— Temperature A An W, Ae N, viscosity N, Kii (elastic
= = constant) N etc.
(0.3~0.4g for 12.1"LCD)  Viscosity influence the LC filling and response time

(Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM

Liquid Crystal (I1)

Response time

Risetime: 1, ~yd¥(g,Ae(V3-V 2) dN, 7 N, Ae A,
Delay time: 14 ~ yd?/(goAeV 2) (1, ,Tg V).

where

D: cell space

vy @ viscosity

V.. threshold voltage

Operating Voltage: V = (K/egAe)!?; here

K=r?K,+0(K;;—2K,,) +4nK,, d/p Ae A SV,

E;;: elastic constant; p: pitch
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Light & Color

Radio (VLF, LF, MF, HF, VHF, UHF) MW IR VIS UV Gamma-Ray

100km 10km 100m 10m 1m 10cm  1mm 1pm

0.1pm 100A 0.1A
Wavelength

IR(15-0.75pm) Visible(0.75-0.4pm)

UV(0.4-0.01pm)
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Color Generation TFT-LCD

Addition Substraction | Bkt

a- |TFTS Comumem abctieds
(EN -

o Cokon ftea by

Color filter 5
-
’ | “TFT substrate
9um i| | Polarizer
l . fl| ks
PRI

TS Backlight

Primary Colors Primary Colors: —

Red (R) Green (G) Blue (B)

Magenta (M)
and (optionally) Black (K)
CMYK

.

e b

Polarizer

At Shile Each pixel is independently driven by a TFT
Displays Papers  (socest.wy (Source: % #74)
:(&g;ﬁifﬁﬁf (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM ;;ﬁg;ﬁg f‘!;f' (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM
Color Filters Color Generation
A. Structure B. Transmission ;
- e 3-Channel Color Color Sequential
£ w0 B a R Drawback : Drawback :
BLACK o 4 3 pixels needed Frame rate: 180Hz
R o i = forook 3%
= 40
m m 2 1 Frame (1/60 Sec)
I 20 i
F -
400 450 500 550 600 650 700 = \ . . .
WAVELENGTH (nm) NS |
* Light efficiency: 0.3x0.8~24% .
* Resolution: 3 sub-pixels form a pixel —U—H—
« Not preferred for projection displays e st.wo 1 Frame (8 eom wan)
;-&%’f ;rtf:;yf (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM ; I&f ;ﬁ‘l; f;;‘f (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM
Types of Silicon HTPS vs. LTPS
0000
.: .ﬁ %ggg%g%g HTPS: High Temperature Poly-Si
0 00 : _Si
Amorphous Si Bois single Crystal Si LTPS: Low Temperature Poly-Si
Parameters a-Si -Si c-Si
- — p-st — Process Poly-Si Gate Substrate | Cost
T Temperature | Formation | Oxide
1. Electron Mobility: 1 . 10212 10313 Formation
2. TFT OFF-current: 10 10 10 HTPS |>900°C Solid Phase | Thermal | Quartz | High
3. TFT ON-current (A): 104 10+ 103 Crystallizat | Oxidation
4. Dots pitch/inch: 300 1000 2000 ion
5. Pixel Size (um): 80 25 10 LTPS |<600°C Excimer Deposition | Glass Low
. H aser
6. InfrastrL_Jctures. Good Fair Ex Annealing
7. Panel Size: L+M M+S S
a-Si: Large panel; p-Si: Medium; c-Si: Micro-display\ (From S.T.Wu) (From # 2 #)
;i&?;ﬁifﬁmﬁf (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM ;: o :’:‘;ﬁif“’;f (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM




Types of Display
ReflectiveLCD Transmissive LCD
* Transmissive 3

- High Temperature Poly-Si TFT LCD

- Low Temperature Poly-Si TFT LCD

- Liquid Crystal on Silicon
* Reflective

- Liquid Crystal on Silicon

- Digital Micromirror Device .
» Emissive Reflective LCD,

- Organic LED L

o

(From % #)

(from 1)

R R ot (Ed. by An-Bang Wang)
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TFT-LCD manufacturing

2200mm

o 1870mm

3 .-
7G 1800 mm x 2000/2200 mm

1500mm

G6: 32" x 8 cuts

5 R AR
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L CD manufacturinglines(l)

G
3
5.5
6
H 5
3 : 1500 1850 6 30
CHFR ) 2120 2450 7 - !
Innolux Drisplay(BFM0)) 1100 1500 5 35 20
1300 5 60 2003Q2
Quantai FEiE) 1800 6 90 2005003
hitp: A t-pioneer org twT 11611937 087 |
G BT E AR (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM
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L CD manufacturing lines (I1)

| Sharp 45
30
_ ek = .5 3
Korea | LG, Philips LCD 1200 5 0 2002
1250 > &0 200302
1850 & ™0 2004034
2520 7.5 - HEH
Samsung 1250 5 100 200302
1300 5 100 200304
2200 78 100 200502
S1CD 2200 7 0 MR
1300 5 60 200501
1300 5 45 200404

it i t-pioness org T 11617193 08 4
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Cell Manufacturing Process of TFT-LCD

LY QT7Z4¥-LF

/7 INmAL N\ /“RUBBING \
Rubbing the alignment

CLEANING
Removing particle layer with rubbing roller SPACER
SCATTERING

e |
¢

=
i 1] "/
LIQUID CRYSTAL SCRIBE &
INSPECTION INJECTION BREAKING CAR FORMING

Inspecting he TFT panel while ~ Seal the panel with sealant  Cuting the combined gass  © grarerasyir
regular display signal is applied after inject LIC into the panel i aeenIrs St

Pi G
Printing alignment layer
on the glass

(From £ 4)
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Alignment layers

Fromt Polarizer

Glass

Indiem Tin Oadde

Condurtive
Crossevel

Spacer () Liguid Crystal Fluid

Indium Tin Ouide | |

SH0, Waderreal

Glass
Rear Polarizer and Reflector

(from F{iglifi)
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Rubblng & Pretilt angle

Rubbing Roller o
— EY Ty -
Eh&ﬂ Al is M
¥ g -
th&dmﬁ :‘” ==
_....
H: 20-404
‘**m“ Fﬁ*&l#ﬁi?f L: 10~100A
Wi d o]
AR o0k hema e
2104 =HGI-
ey
(from HiEUE)
o3 W Ak (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM
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Manufacturing structure of TFT-LCD

L]
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iR L3 L]
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mn-w WEREC BER WO MZE uam I!I N!
R LE= £ WE- RN weE-iE-
L Loy Bu'l' Jl:k ‘

AR - AE - P R
MHAAREE | a5 - T - - O
L

¥ AR N
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WL TR WAAMIE Tkl TERE
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i e SR SRLRL TS
Y ARl

TH R B AMA A RS T

N Xt ] (Ed. by An-Bang Wang)
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AR %% # (CCFL)

CCFL: Cold Cathode Fluorescent Lamp
CRA R REREA R

2.6 E(RET R
, 15,000Hrs~

50,000Hrs 2 )

3.t . it i6e 8 2.(100G 11 +)
4. ot g AL (109 =k 1 1)
™ A EE R Y
=) 6. 4] ¥ #=(2 = ©1.6~6.5 mm)
2 == Tespe
’/X/ 8. i Ae 4
;,&E; ﬁ. ,’;f (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM
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Cost of BLU
i i b A A A ]
15" Monitor I 30" LCD TV I

MR A R GE L ERCE T R

H 4 8k R

L Glass
Poiarizer J:Q iy Color Filter
Color Fifler 15% > 27%
——
sz OrveriC e
&%
S a Back
Polarizer 1 bl |
% s

(Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM

32’LCD TVH k4l & 2 2 47
Lot R

[JETALCOTVAS RER AR ALHS

weags M #hpt

it
! - " e
g i

ARG
i L]

K
1L Phlp LD OgTnesResearn 2038 NEEEEOTE A Gl Resah 2088
e LCD-TV # ke & 3517 50% » % &€ Cost down s d ke ¥ <

o FhfEd o REWL ARITT0% - F & Cost down RS F R BF N2 F
Ly L

LR
BT RO 4

[P

(From: #14 #)
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LED backlight

82" LED Backlight

R KT 83

SR SR 1 (Ed. by An-Bang Wang)
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CNT-BLU

Specification [ CCFL LED ONT-BLU I I R I 20”
Size (inch) | 32 32 32
15,000 |

Luminance (nits) | 12,000 9,500

[Power Consumption (W)| 10 185 85
Uniformity (%) 85 85 85
Life Time (hrs) >50,000 >50,000 NA
Surface temperature (°C| <50 <50 NA
No. of Lamp/BLU 16 >1,00011 1
Mass Production Now 2006-2007 NA
Information source |[FPD International 2003|CEATEC JAPAN 2004|

* White phosphor and planar structure
e TheLargest CNT-BLU in the World (2004)

(From:§18 #)
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&

o o & TV =
LC TV (20 ~ 607)
PDP (30 ~ 60"

Iz @
LA oNT-FED
BEFER
-+ | DLP (DMD)
ABIR I cog

(40 ~60")

(LED Display)

(Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM




Digital TV

R BAEER A Ly
F PR

iR DSS/ASTC 1998 2006

R DVB-SCIT 1998 2010

p & DMB-T 1996 2010

R ISDB-T 2001 2015

a3 DVB-T 2002 2006
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TV market
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LCD TV Demand Grow for the Next 5 Years
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Source: DisplaySearch,Merrill Lynch
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LCD HDTV

Samsung 82" S-PVA mode

- M3 820 pyp e e
. Evgmi . 19201080
5 t \E . 1200:1 contrast, 92% NTSC
‘aa | 600 cd/m? brightness

AU Optronics 46”

1920*1080

800:1 contrast, 75% NTSC
600 cd/m2 brightness,
170", 1Q'04 MP

TR EE RS .
BB ppes 4 4 (Ed. by An-Bang Wang)
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LCD on plastic

(ES:3 N e AL R ]
A 4 (transmissive plastic) &
T &M% & 877 ® (TFT-LCD)

= kT3 2005& 17
10p g BT 238+ 5
AR & '8 2
(transmissive plastic) & %7 &

| ik J B B (TFT-LCD) - 3%
BB B A # £QSVGA
(400x300) chjzd7 B » ¥ Jg * **
EES R LS Sk Bl
E¥E

http://www.auxy.com/
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Data projector

¢ Thesize-limit of the CRT-TV ~ 40", (> 100kg)
« Projection typeis suitable for the large size display, e.g., 40°~60"
(or more)
» Advantages of the data projector (in comparison with the RGB-
CRT projector):
- small size, light
- high lumination (ANSI > 800L umens)
- high resolution (800x 600SVGA, 1024 x 768XGA) VGA:640x480
- lower price SVGA:800x640
- user-friendly XGA:1024x768

SXGA:1280x1024
UXGA:1600x1200

2§ R H A

£ RS (Ed. by An-Bang Wang)
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Advantages of DLP

(DLP:Digital Light Processing)

- High Resolution
* High Brightness
» High Contrast Ratio

» Fast Response Time

* Flicker-Free

DLP™ Large Venue

Source: Texus Instrument Inc.
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How DLP™ Technology Works

- DMD :
Digital
@ | Foojoction Lons Micromirror

Light !
Absorber Deivces

DMD Array

TR BT EETE
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LCOS (Liquid Crystal On Silicon)

« Typical sizes of microdisplays are in the range 0.5-
1.3 inch diagonal.

« High Electron Mobility

« High Aperture Ratio > 90%
« Very Fine Pixel Pitch

« Very High Resolution

* Low Power

« High Potential in Cost Down

Source: http: elisrug.acbe/EL html
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Micro Display

Mobile Computing
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Holographic See-through Browser

(e an]

o

oo *~

Incidur surfnce P

Surface P2

(Minolta, WPC EXPO 2003/9)
BBE: 236 (mon)
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DLP Projector

Resolution: 1280 x1024
Pixels: 1280 x1024
LCoS panel x 3

RLCD(B)

Lamp M3’

Integrate
@asse, dLes

I
w W /7

PS Convertel

Projection

PBS(R)
RLCD(R)
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Where is the Next?
Lighter, Brighter, and Wireless

Mobile Projection
Appliance

Mobile
Information
Appliance / —

Source: Texus Instrument Inc.
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LED

= BRI >
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(From 4553)
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Large LED Display

CENA
- pixel pitch 4-10 mm
- brightness 1,000-
2,000 nits
*E5A
- pixel pitch 7-30 mm
- brightness 5,000-
6,000 nits

(From 7555)

R KX 1]
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Light-Emitted Diodes (LED)

Light
emission
Yy

red

IR red
& %0nm 7 vellow &7 Green 4

GaAs GaAsP GaP GaN
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"
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Light-Emitted Diodes (LED)

Advantages:
* Solid-state light source Epoxy lens
*Small size F?
* No color filter needed
« Long-life (105~108 hrs) #
* Low power consumption
* Fast response (~ 100 nano sec)

LED chip

Reflector — 7

« High resistant to vibrations Cathode
*No mercury o Anode
* Robust

(Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM




Color Gamut

%
-]
L%
1o
CIE 1931 chromaticity diagram of various MEH-PPV/DPO-PPV polyblends with .” ' 1. " a4 3 aF
e o
CIEw'
T & i
& P kAT RE (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM
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High Power LED

Tranditional LED High Power LED
*5mm in diameter +10-25 mm in diameter
+0.05-0.1 W 1-5W

*0.5-3Im *10-120 Im

= 5 MR AR

TR LR AR 4 (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM

Perfor mance of commercial LEDs

Lumnnous
J imed)

10y

........... [T
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400 450 00 50 GO0 650 T

Wavelenzth (nm) (From #=55:4)
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PR 6 3 KR

Frame 16.7 ms

LCD response
(a) With the canventional hold-type
backlight

Backdight Output
(50% duty cycle, end of frame)
Haiata . 4, (Hiach] SID 2001 p.950

{b) With the biink backiight,

(From 7555)
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LED market prediction

B Other
O Mumination
OMaobile Appliances
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(From 7F553)
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Trend of LEDs (efficiency & cost)
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82" LED Backlight

Any size you want!

(Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM

Organic EL vs. Organic LEDs

 Electrolumiescence (EL)
— “Theemission of light generated from the carriers electrically
injected into a luminescent semiconductor”
» Organic Light Emitting Diode (OLED)
— “Organic EL device with diode (rectified) |-V characteristics”

* Molecular Electron-hole
Recombination

— OEL, OLED

25%
. P0|ymer Singlets
_ Triplets
— PLED (polymer LED)
— LEP (light-emitting polymer) Fluorescence
— PED (polymer emission display) |
TDopant g Fome )
=6 R AR (Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM
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OLED & PLED

Samsung 2.2 OLED Panel(2002)

Toshiba 17" PLED

- \
Resolution : 170x220(QCIF)
pixel pitch : 66x198(128ppi)
Brightness : >200 cd/m2
# of color : 262144
apertureratio : 32%

(From i)
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Advantages of OLED

» Self Light-Emitting ( Backlight and Color Filter are not
needed)

* High Brightness

* High Contrast

e Simple Structure— Low Cost =
¢ Low Driving Voltage (3 ~9 V) — Power Saving

¢ Light Weight, Thin Thickness (1 ~2 mm)

* Wide Viewing Angle ( >160 degree)

* Fast Response Time (10 g s)

e Full Color Available

R KX 1]

BRI 4 (Ed. by An-Bang Wang)
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v Hev 8 7 E(Flexible Display)

320x240

L

R

(Ed. by An-Bang Wang) 2005-09-20 at NTU-IAM

200PPI, 2",

@2005 SID

Paper-like display

Combination of the convenience,
robustness and readability of
printed material with the vast
and flexible information content
of laptop computers

e C) ).
g )

(Hayes & Feenstra)
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Sharp 23 % — #:3D LCD-Notebook

« Sharp, Mebius PC-RD3D
* (350000¥ @2003/10)

* No glasses

« Software devel opment

'Taﬂ 'I NEN) 8 I%
-
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The world is always moving forward

Thanksfor
your attention
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