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Abstract

Flat panel display technology industry has been supported and developed by our
government and industry with efforts which have motivated our panel industry into
prosperity and trend, and have created an economic miracle in Taiwan.  However, this
industry is facing high risk low-return investment and other related problems. By
applying multi-incremental-based investment strategy and improving the manufacture
processing, but results were unsatisfactory. The market price continues to decline.
Related industries begin to think of future industry development direction and seeking for
the next opportunity to make profit. In 2009, Executive Yuan approved the project of
“The Third-Term Plan for National Development in the new Century” to keep enhancing
the competition and values of flat panels. This project also focuses on elevating the
product quality and technical standards. Currently, the competition of flat panel displays
will turn into fierce competition. The global community has been gradually investing on
R&D for the next generation product. Many parts of flat panel displays remain to be
explored and developed in this emerging market. It is possible that we could make our
display industry from a high-efficient mass manufacturer into a pioneer of life application
supplier. Therefore, the theme of my trip in Japan was included Flexible Display, OLED
Lighting, 3 dimension display technology and other advanced displays issues. Japan has
long been involved deeply in developing critical materials for advanced display technology.
I would like to take this opportunity to study Japan’s application market successful factors,
and further to establish a channel to cooperate with Japanese industrial, educational, and
R&D facilities. Based on this trip, | point out my reflections and suggestions for our next
generation displays on the high-variety differences, environmental-friendly issue, low-cost
issue, and other critical technology developments in this report.  All these issues could be
used as a reference for our future R&D strategies and industry positioning.

The trip to Japan is pretty insightful to me. | would like to give my appreciation to
my department for providing us the chance to international exchange, and also many
thanks to Japanese sponsors for arranging and scheduling visits to industry, education, and
R&D facilities.The institutes that we have visited also enthusiastically gave us detailed
interpretations and guided us which have made this trip very perfect.

Keyword : Flexible Display ~ 3D Image Safety ~ LED ~ OLED



P s

2 ER R 4
XY MR 4
% 742 5
2Py pE 6
-~ B AR BHEARY 6
(- )X E A —p AFPDA £Mm 6
(z)p >4+ % Tohoku University T

(= )Hitachi =@ 10

S~ P AARBE TR 14
(- )SONY = #Flexible Display #i#% E % 15
(= DAIST" s ECD #i= 18

= ~ P #3D BT HITRAL 18
(- )3D Consortium 18

(= DAIST vs. ITRI 20
(=z)Sharp =& 3D TV 21
(2 )3D Image Safety in Japan 24

= ~ LEDZOLED BB F* By 1% 38 3k 48 28
(- )Panasonic = # 28

(= )& #% 8 (Virtual Reality ; VR) vs. # # ¥ % (Augmented
Reality; AR)H i+ 32

FANPNELE-FE 36



z

Z V3P h

#2009 4~ tFrcfail B2 T ATE B F PR RERTE KR E
2B REFFCT e R REAIS FE 2 LA g EN 2 YT
RAAFEHEPGORE o ART 5 o BAF 20062107 A ER
BATL L~ 2 & & aﬁTFT—LCDmtE 23R B FE50% AF R iE R
R AREAF R AR AR LY S TR DR EH 0 LRV e TR
FRE O MIRFTAMF TSR B FEH BN S A B AR
AT 2 B B 2 g@wﬁ,mww% EE Y A ke
R NEHT - B “mmﬁﬁg AR BTGB BATR i
{#AR e Al > AR L SRR AT AR TARE o B4R
B %ﬁmﬁmf’“pﬁégﬁArhﬁﬁfﬁﬁﬁufﬁt$i

AW FRATRT - FBP D

PPOAEET BAAMBEY A ARG e BT
- 447 0 42 #2302 2. OLED ~ Flexible Display ¥ B % $iv% 37
AT AT & F2 K2 A B {ag Brmn

P ASDR AP M AT L A 0 B R B SDR 2 Mt s H
WA BB IR

D
2 9

3. L AT BAPM AL A LA 2 AR B fo MBEfEP A A
Bt A A AL 2 3 B I AR S o

,%\‘ g =2 3!43 Lﬁ] = ﬁ

¥ [l "z AL
Kb S A& - Mm% 4p FL
Rk LT 2EF| LR




VR ER BEGR S TRIERT 4+ ATV A CRDEXRRE BHE
AEE (B

SA9A | A . #k B (kAZEE)

|
a1t EALEE AR 1S s TICE21R
11:00-11:30 [BAz st MEIEA H A G > 5 — e,
olsgaom | [11:30-12:00 |40 2> 5 —2 a > (AR - EEEwEE) Bl A B AN G — e
15:00-17:00 |<#% - MESHWHT 1 2T LA EE (B |<mm>: v —rstan (%'g}(“;)
e rien |<EHE>3DALV—-L T AEBEEBLG3 o e
9:45-11:30 |2 O S B i <> 2T I WAV =27 I
3| BASIH % I - IS 13 DIRD L 2l
14:00-17:00 B & EREEL) Te-paper BTEIZ BT |<ohim> thriT BOE e R RS AIST
’ MNaTL 2RI OI v I T4 AT LA ORI [€::37% )
i g
i HWal={lf B
P - . I (R W PR "
13:00-14: 00 [< a3 > e it 0 BARE B ) & 47 kSR Y A L il 0 M
4| 9810 | %
) \ S B P R R
15:00-16: 00 [<HRZ2> i 00 BISE B & 435k e &2 HE k2R RS/ AN F R
HOAE A A By TR L 20
5% WE=wR B e
10:00-12:00 |<BESTLF ST NF4 AT LA DRE  |<WE>" =—bst o SONY
5| 9A28 |k |—no
14:00-16: 15 |<#Z>O0LED light ing U SVIEIEDPE S TRt IS
10:00-12:00 | <> B AOH B CMESHALEEESY 1 LA | ERY A LTI
: 130 | gy z FARATLA K
6] 9H3E | &
16:30-17:00 |< 32> <HISTICE, % fice
£9L5E A i
17:00-17:30 [< B s> <M foedE, JICE & ek
(i)
7| 9m4m | £ W I (R )




By pOF
-~ BRI B EARY

(=)

L ERYRTRAL— P ATPDA £ i

FPP ARAP T PR EMATEA S TSP AT AT BA
E N pE IR S

p ~LCD@:i# % 2 & 5 Sharp~TMDisplay ~Hitachi ~Seiko Epson
~ Sony ~ Panasonic LCD(# 5 IPS Alpha) ~ NEC% f¢7 - P @ Sharp
% Panasonic LCD4F F 3 ~» 6 0 b 2 g FRIKTE > HAARF L
£ R E 4 58T 2 TFT-LCD Fab (Thin Film Transistor Liquid
Crystal Display ; %% Ltz LT B) 2 4 23 ° s '1;%’—,; ﬁ
PERSFFEFI R FAMZKLTHET 0P AR F RIFER
4o prd i x T ALCDA MU S 0 B 2 LTPS & &
LA AFRER SRR LR e R AR
A4 Vb % Gk aFlexible Display ~ OLED % £ &
Baor g o 20 p @ LTPS (Low Temperature Poly-silicon ; 8 %
P B )FHED T 0P R A a & Pt REASYAE L =2 ¢ Sharp
%2 TMDisplay (Toshiba Mobile Display) & it & & >3k LTPS& 4+
A¥2 wma & ¥ ¢tHitachi ~ Seiko Epson ~ Sony %2 Kyocera~» i% j#r
AT S R o

d P AZERRRE BT BT 0 ¢ AT ARBHE
2O EE B R T kg od 2 ALCDA ARE 4 AR P ALAR
FFRE A Ae o iEfifR o 2 FERERL S 2 AMEEFER 0 W2
FHEARESLE P ARFE 5B P BERP (doSharp#-p
A LERRERT Y W2 R T F > Toshiba®AFPD 4. 5 & ¢ % AU0)
fri& 5 4 A Touch panel 2 OLED% & -



Expansion Plans
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High Resolution 6.6inch UXGA

HITACHI
Inspire the Next

Feature

»Highly Legible Character 6.6inches. UXGA. 302ppi

~IPS Technology

Wide Viewing Angle. High Image Quality

High Brightness. High Contrast
~Amorphous Silicon Process.
Cost-Effectiveness
> Low power consumption

High transmission IPS Technology

7 ere T bemo Crarsciriais

e

Display Mode Tr IPS, N lly Black
TFT Type a-Si
Display Size [inch] 6.6

Pixel Pitch [mm]
Resolution
Brightness [cd/m?]
Contrast

Color Gamut
(CIE1931 NTSC ratio) [%]

Q\g

All Rights Ressrved

High Resolution 6.6inch UXGA

0.028xRGB x 0.084 (302ppi)
UXGA (1600RGB x 1200)

1 Canpry

400
800:1
70%
vigght (€ 2010 Hisachi Disgiays. L od
HITACHI
Inspire the Next
_

Comparison WVGA

UXGA

Application

»Tablet Computer
~Electronic Book

~High Definition Handy Terminal for Medical

use
»High-end Photo Frame
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(=) SONY = #Flexible Display # i3 B =

Sonyi¥iz : 1 & £ a4 SHAF R RET AT
AE AR E EI S PSP~ VAIOE 2 & B Y 0
Networked Products & Services Group ~ & % TV ~ DSC
~DVCE 2 & & * cConsumer Professional & Devices
Group ~ #+ # ®& * & Sony Ericssion Mobile
Communications ~ Sony Music Entertainment® % & *
A& F ENP o e a2 A2 Wi s FMERDENRA B

PR T o2 P e ERPN FTRDG REE -

HATT Eaoe A S HBIM o H Y OLED™ %2 Flexible
Display® & » J& * 4 38 % B > 4 fcDevice Development
Group % Advanced Materials Labse it # B % -

Corporate R&D Structure

Component System

Material & Device Information & Media
s e NG - S = LT

BRADE E B R R kSRS F Rz A

Applied

Development

Research

Science
Basic ¥

| President: Kumagai SVP
. Deputy President: Urabe SVP
Deputy President: Sato VP

Key Technology Area

Hiroaki Yada Medical-Healthcare El

Safe, and High Capacity Li-ion
Shaji Hirata battery, Dye-Sensitized Solar Cell
Environmental Materials

Urabe SVP Organic LED
{Concurrent post) Flexible Display

Sato VP i )
c t post) WA 3D, Visual Device

Yoshineri Suzuki Optical Disc, Solid-State Memory

. President: Kumagai SVP
= (Concurrent post)

Optics, Battery, Materials Analysis
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OTFT-driven displays developed in SONY

SONY
k. Dol

Bendable —

CES 2009
SID 2009
inted

TN-LCD

5

AM- CN 2005

ISSr 2004 SIN 2006

> Rollable

> 169dpi partially printed

SID 2010
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Recent developments of flexible OLEDS™200Y

! upc

ITRI
| LG display

Mobile Mabile DNP NHEK Sony

‘ Samsung Samsung
| Display Display

panel size
nl?r?ﬁt;:zr 320 %240 | 3?“?1:“'30 400 =240 160 %272 320 =240 213 %120 432 %240
resolution 100 ppi 100 dpi 166 ppi 84 ppi 85 ppi 42 ppi | 121 ppi
TFT a-Si a-Si poly-Si oxide oxide organic organic
reference SID ‘09 IDW 09 SID'0 gi[D) ,TE IDW 09 IDW 08 SID ‘10

Sony ¥ - B B % £ & & 1 B 2 0TFT e ™ & & 2
Printing Process> * B & p & i 5 42 > ¢ & &
¢ #£ 0ffset-Based Printing(* » % & % & ) ~ Inkjet
Printing(* »*OTFT®% & )% Screen Printing(* »% % %
B~ AT k)&% 2 AP BE % 2>d Printing® 42 #7
4 A2 N enOTFT™ F HpF > &£ 7 S & EPD2 o 7 o fe d 30 H
Mobility & i ¥/ 0.05cm2/Vs » & * ** OLEDS & + » 3 H
Frlz PG e Bl > P 20LEDhTFT™ @ 42 1
B % ] 2 45 fe Printingz ® A2 - & A 2 > & F| 4
Printing®l #2114 & 2. p & -

all-printed OTFT backplane

signal line

- Offset-based printing (L/S~1 um/1 um)
(Electrodes, nano Ag particle )

- Inkjet printing
(Soluble organic semiconductor)

- Screen printing
(Bank, Passivation layer, polymer dielectric) - S0°mm
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display ~ price tag ~ color-switchable window# sign

board® » /s L p v # B h v ooom 2B B AISTA
BCDAF 7 4t s @ 4 1 R - H 2 & £ B 6205 0

Prussian blues nanoparticlesi#f # &k 3
i B (<0.b5sec) ™ % " M 5 T

LB BORT S e o0 P

Porreh®ER AR

B (0.8~1.5V) -

FL 38 2> Video Rate%

Color e p v @iz LA & » BB AEDHET

# i 4e EWD 2 MEMS % »

2
[E Xy

L

& * ¥t 4 jie-papershid ¢ %

AIST Nanosystem Research Institute

Future applications of Our Color-switchable devices

e

windows

signboard
ex.) Electrically Color-switchable signboard

Other applications: windows, color filters etc

Reqguirement: patterning, multi-color, and low cost
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AIST Nanosystem Research Institute
Comparison of ECDs
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Factors of undesirable b:omedlcal effects
for 3D images
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Unnatural image presentation

- interocular differences in colour,
luminance, image distortion, etc.
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1. ka7 e (PSS : Photosensitive Seizures) o
2. 4% & 2 5 (VIMS : Visually induced motion sickness) °

3. R 2 AR ¥ (VFSI @ Visual fatigue caused by

stereoscopic images) °
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