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1. Introduction

O Display System

Simulated
Real World
* Image generation /
. Display \
Image pickup
Real * Transmit & Store Cognitive
World * Process 1/0 Function
* Electronics
Computer
Image / Data Display Users
Subsystem
Source
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1. Introduction

O Display Device Types

Electronic Information Display Devices

Projection Direct View Off Screen
| |
' | | | |
CRT ]
CRT Flat Panel Display Coherent Non-Coherent
Light Valve |
LCD |
Emissive Non- Emissive
DMD/TMA |
Luminescence Incandescence ECD LCD
|| EMD
. . ESD Active/Passive
Catholuminescence Electroluminescence Photoluminescence
TN/STN/Ferro E
FED Single - LED
Organic - OELD

2> l . | Information
SEJONG I H R:-:l:!:?(h Center

w3) UNIVERSITY

Sejong University



1. Introduction

O Display Technology

Vehicular
Improvement in New Modalities (Avionics, Autos)
Hardware Tech. * Multimedia
* Digital * HD TV Military
* Communication * Virtual Reality Government
* Miniaturization l
Advanced in Displays Indusrial
* LCD, PDP,FED,OELD Higher Performance, Lower Cost
Display (Sub) Systems Commercial
* CRTs >
* Projection * Individual, multiple viewer, group or
) ) C
* Discrete Elements large audience / o
User Friendly Software * Direct view, projected, virtual image / Entertainment
*GUI * With or W/O interactivity T
[ Medica
* Standards * Real or non-real time
N ..
Many Application T Education
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1. Introduction

O Display Screen Size

HD TV
(1080X1920)

HD TV (MUSE)

WS SXGA
(1024X768)

PC SVGA
(800X600)

VGA
(640X480)

NTSC
(Con. TV)

size (inch)
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1. Introduction

L] Requirements for Information display devices

(1) High capability

(2) Easy handling

(3) High quality : No flickering, high contrast, high luminance, color purity.
(4) Digital device

(5) High resolution

(6) Interactive

(7) Long life time/High reliability

(8) Low cost
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1. Introduction

L1 Major Information display devices

Flat Paﬂe| D|8D|ay Response time

Plasma Display Panel Cathode glow from conducting gaseous discharge 15 usec
Light Emitting Diode Electron injection in a forward —biased p—n semiconductor junction 10 nsec
Vacuum Fluorescence  Electron bombardment of phosphor in hard vacuum under control of a grid 50 nsec
Electroluminescence Electron conduction in polycrystalline(or Organic) phosphors due to high electric field 20 psec

Flat Cathode Ray tube  Electron bombardment of phosphor in hard vacuum under control of a grid or cathode 50 nsec
Field Emission Display Electron emission from cold cathode and bombardment of phosphor in hard vacuum 50 nsec

Liquid Crystal Display Electrostatic rotation of organic compound which exhibit liquid crystallinity 10 msec
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1. Introduction

L] Flat panel display & CRTs

Advantages of CRTs
(1) High quality
(2) Full Color
(3) Easy Driving
(4) Cheap
Disadvantage of CRTs
(a) Bulky
(b) High Voltage (> 1 KV)
(c) Magnetic interference
Technology trends for substituting CRTs
(a) No interference
(b) Large area(High Definition)/ Small area(Mobile)
(c) No high voltage
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1. Introduction

[] Next generation information display technology

* Mobile Communication

- Full color moving image
* High Definition

- Picture quality like Photo.
* Real and 3D image

- Large screen and no-glasses/off screen
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2. Information Display Devices

[] Cathode Ray Tube(CRT)

- High Picture Quality
- Cheap
- 20 inch ~ 40 inch

- TV and business application
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2. Information Display Devices

2.1 Thin Film Transistor Liquid Crystal Display(TFT-LCD)

Definition: Electronic display device utilizing electrostatic

rotation of organic compound which exhibit liquid

crystallinity
LC mode + TFET
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2. Information Display Devices

2.1 Thin Film Transistor Liquid Crystal Display(TFT-LCD)

* Types of LCDs

a-S1 TFT

p-Si TFT

LCOS

Active matrix display | _TET addressing
(AM-LCD)
| TFD addressing
Passive matrix display | STN
(PM-LCD)
] TN
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2. Information Display Devices

2.1 Thin Film Transistor Liquid Crystal Display(TFT-LCD)

*Example of STN mode

INCIDENT
UNPOLARIZED LIGHT REAR LINEAR POLARIZER

/
—gl

g. w AUGHMENTLAYE}’I--. ; ﬁﬁ
4 @ f ?:f?r e TILT \ ﬂ\
TRANSPAR % K ﬁ

ELECTRODES
N P B
———— === e ?“*_“ LIQUID CRYSTAL

MOLECULES
FRON‘TGLAS?‘-—% FRONT GLASS
7
::&'k < A 1
- > -

— FRONT LINEAR POLARIZER
(Crossed with respect to rear)

FIELD OFF FIELD ON

"WHITE" "BLACK"
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2. Information Display Devices

2.1 Thin Film Transistor Liquid Crystal Display(TFT-LCD)

* TFT-LCD structure

(D LcD Panel Do Panel

P TFT-Array Subsirate

| _ Color Fiter p Color Filter Substrate
—— » - substate | (2)Driving Circuit Unit
B LCD Driver IC (LDI) Chips
P Multidayer PCBs

@ Driving Circuit Unit

= TFT-Array
e
PE.E L gt R B Y Substrate

e —— ! p Driving Circuits
Lamp f LGP !
Chasala | @Eackllght & Chassis Unit
\ - Backlight Unit
(3 Backlight & Chassis Unit || b chassis Assembiy
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2. Information Display Devices

2.1 Thin Film Transistor Liquid Crystal Display(TFT-LCD)
* TFT-LCD structure

Common Electrode{ITO) J"f'l[:il“i-e'.-t’_t‘_
\ Black Matrix

- <54 inch

T r' r
|_ H'-., / “Color Filter , olor Filter

- Slow Response
quuld Cl"rslal ; 4 @ Alig nmrni[ ayer |

e

__@ Short f~

|, T zL or G - Leading technology in FPD

bowdngAD  TFT " [Pobrzer] - Monitor & Mobile phone

Pixel Electrode(ITO)
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2. Information Display Devices

2.1 Thin Film Transistor Liquid Crystal Display(TFT-LCD)

Fig. 40 inch TFT-LCD(Samsung)
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2. Information Display Devices

2.1 Thin Film Transistor Liquid Crystal Display(TFT-LCD)

* Hot 1ssues on TFT-LCD
1. High Speed LC mode : < 10 msec
2. p-S1 TFT : Low temperature process
Number of mask step
Cost/Yield
3. System integration

4. 7 Generation manufacturing
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2. Information Display Devices

2.2 Organic Light Emitting Diode(OLED)

Definition: Electronic display device utilizing visible emission
from hole-electron recombination in forward biased

LUMO-HOMO junction

HTL ETL
p-doped n-doped
LUMO

+ + F.v J Y §
Organic LED Inorganic LED

*LUMO: Lowest Unoccupied Molecular Orbital => Conduction band
HOMO : Highest Occupied Molecular Orbital —> Valence Band
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2. Information Display Devices

2.2 Organic Light Emitting Diode(OLED)

* Types of LCDs

Small molecule LED Polymer LED

Cathode - Mg/Ag ~1400A — Cathode - Ca

ETL -
EML doped Algs

HTL NPB
=1 HIL - CuPc HTL -

T iy Anode . ITO T —— Anode ITO

Substrate - glass Substrate - glass

I IR

*ETL : Electron Transfer Layer
EML : Emitting Layer
HTL : Hole Transfer Layer

EML -

HIT : Hole Injection Layer ,  EIL : Electron Injection Layer
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2. Information Display Devices

2.2 Organic Light Emitting Diode(OLED)

* OLED structure

HTL

e
pec=cry
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2. Information Display Devices

2.2 Organic Light Emitting Diode(OLED)

* OLED structure

Passivation Layer

Electrode

Electron Transport Layer

Emitting Layer

Hole Transport Layer

Buffer Hole Injection Layer

ITO

Glass substrate

l
W
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2. Information Display Devices

2.2 Organic Light Emitting Diode(OLED)

* OLED structure

Emitting Layer

_— — e E——

Color
technology w ' ' w

B R B R
White EL Blue EL
Blue & Green & Red EL + +
C/F for LCD Color Changing Material
Company Pioneer, NEC TDK Idemitsu
Merit High quality image Application of LCD C/F High efﬁcif:ncy,
Wide viewing angle
Theme Red emitting material High efficiency white EL Red CCM material
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2. Information Display Devices

2.2 Organic Light Emitting Diode(OLED)

* OLED technology

- <20 inch
- Reliability
- Emerging technology in FPD

- Monitor & Mobile phone
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2. Information Display Devices

2.2 Organic Light Emitting Diode(OLED)

* Hot 1ssues on OLED

1. Small Molecules Show Great Promise for Mobile Application,
But Needs Innovation for
- Large Size Glass Handling
- Yield Increase
- Longer Lifetime for General Application :
Materials and OLED Structure
2.Polymer LED Has Many Advantages for Low Cost Large Scale
Manufacturing, But Needs for Innovation for
- Higher Efficiency and Longer Lifetime : Materials and Process
3.Required Mature Infrastructure . Machine, Parts, and etc.
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2. Information Display Devices

2.3 Plasma Display Panel(PDP)

Definition: Electronic display device utilizing Ultra Violet

emission from the negative glow of the gas discharge

Digital L High Vol = Visible
igital Logic igh Voltage = licht
Circuit Driver PLASMA —7 15 | _s
. g
Memory Data driver (Gas Discharges) g ; H
Input —» Driver control —» Scan driver —» Ion. Electron —» | o ~ uman
L ’ ’ 5 | —»
Data control Sustain driver Excited & Metastable Uv | - - eye
. = =
Interface Aux. Driver ale species i gl|l—»
A/D converter g
Power
Energy Recovery
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2. Information Display Devices

2.3 Plasma Display Panel(PDP)

* Types of PDPs

— Surface D
- Memory —
AC PDP i — Vertical D
= Refresh
- Memory
DC PDP -
= Refresh
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2. Information Display Devices

2.3 Plasma Display Panel(PDP)

* PDP structure( Three electrodes Surface discharge type)

Visible light

Sustain Electrode

Dielectric Layer\ 7

Glass /

MgO Layer

A Y
[yuv ¥ Vv wuv eI
oA Vflb*e Ilg?t _—

ERE SRR R
7=

:::::: rEIectrode %%%%//Y///////////////// Glass /

Barrier Ribb————>

. | Information
- | Display
Research Center

Sejong University

7Y SEJONG
¢/ UNIVERSITY




2. Information Display Devices

2.3 Plasma Display Panel(PDP)

ON

- >30 inch
- High price & Low Effi.

- TV and Business application
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2. Information Display Devices

2. 3 Plasma Display Panel(PDP)

* Hot 1ssues on PDPs

1. High Luminous efficiency
- Delta/mesh type structure
- Gas Composition :High Xe contents, non-Xe gas mixtures
- Long gap discharge
2. Picture quality
- False contour
- Luminance/Contrast
- Low level gray control

3. Cost
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2. Information Display Devices

2.4 Field Emission Display(FED)

Definition: Electronic display device utilizing cold electron

emission from the field emitter array

@ atril\" ‘i Ti'g::tT T T TT Tff Transparent Conductor

Faceplate

’ 1] 1 L]
Phosphor + 1 .
Particles 5 ! .

% E Extraction E !
VooGrd
T ¥

Emlitter BaSEPlﬂlE Emitter Electrodes
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2. Information Display Devices

2.4 Field Emission Display(FED)

* Types of field emitter array(FEA)
(1) Silicon-based Micro-tip FEA
Silicon Tip, Metal tip
(2) Glass-based Micro-tip FEA
Micro-tip, Thin Film edge emitter
Carbon Nano Tube, Diamond
Surface Conduction Emission, MIS, MIM
(3) TFT-Controlled FEA
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2. Information Display Devices

2.4 Field Emission Display(FED)

* FED structure

Phosphor Dots Black Matrix

Faceplate Faceplate
‘2 & & Transparent *. ? "‘ .
LT / / P Conductor Lo Spacer —
nnl’W\‘nuy'\I‘a: {4 ‘ (+500V) “ : ,:
/‘ 4 J Phosphor Dot ! ! ! — Electrons ;
Spacer—"" {Column Eicotrodes &i¢  Emutter
/ (+30v2/ l
Z ] S n == == oy ——
/ 10 AL VA VN
— Bascplate

(non-conductive)

Row Electrodes

{-30V)

~ Bascplate
L L L L L

V
Row Electrodes Column Electrodes
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2. Information Display Devices

2.4 Field Emission Display(FED)

* FED structure

++v
[//3'

Resistive Laver
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2. Information Display Devices

2.4 Field Emission Display(FED)

* FED technology

- Reliability
- Monitor & TV
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Research Center

\%) SEJONG
&) UNIVERSITY

Sejong University



2. Information Display Devices

2.4 Field Emission Display(FED)

* Hot 1ssues on FEDs

1. FEA Reliability problem
- New emitter material : CNT

2. Packaging
- In-line packaging

3. Low voltage phosphor
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3. Hot issues on Plasma Display

» Low Luminous Efficiency

=>» High Power consumption

=» High cost (Especially, driving electronics)
» Current status : 1.5 Im/W
» Target : 5 Im/W (Final target : 10 Im/w)
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3. Hot issues on Plasma Display

» Energy Loss Mechanism (Xe gas-mixture) in PDP

STEP TOTAL LOSS
DISPLAY LIGHT 0.56 Absorption by ITO & Diele.
70%
VISIBLE LIGHT
IN PDP CELL 0.8 Absorption by Wall & Bottom
4 25%
g:g‘;”;gfv 3.5 Conversion loss/Large stoke shift
f\ 50%
VUV RADIATION 7 Self absorption/Absorption by MgO
10%
DISCHARGE 70 Visible Radiation/Ion Heating
70%
ELECTRIC
INPUT POWER 100 Circuit Loss
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3. Hot issues on Plasma Display

» Approaches to improve luminous efficiency

New
Gas . . I8 New
Discharge N Optimization !
5 Composition Material
mode
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3. Hot issues on Plasma Display

» New discharge mode

1. Townsend Discharge
2. Positive Column Discharge

3. Hollow Cathode Discharge
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3. Hot issues on Plasma Display

» Gas composition

1. He or Ne based Xe gas mixtures : 2 or 3 compositions
2. Excimer gas, N, gas

3. High Xe contents
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3. Hot issues on Plasma Display

» Optimization

1. Sustain electrode
2. Large area phosphor
3. Pixel structure

4. Optimum driving condition
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3. Hot issues on Plasma Display

> New materials

1. High quantum efficiency phosphor
2. Small stoke shift phosphor
3. Protecting layer
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3. Hot issues on Plasma Display

»High Efficiency PDP depending on discharge mechanism

1. High intensity UV emitting Source
- Townsend discharge
- High Xe contents discharge
- N, & Excimer gas discharge

- Hollow Cathode discharge
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3. Hot issues on Plasma Display

» High Efficiency PDP depending on discharge mechanism

2. Low field & High excitation rate
- Long gap discharge

- Positive Column discharge
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3. Hot issues on Plasma Display

» High Efficiency PDP depending on discharge mechanism

3. Electron heating
- High Frequency (RF) discharge
- High gas pressure/High Xe Contents
- N, gas-mixture discharge

- Hollow Cathode discharge

-
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3. Hot issues on Plasma Display

» High Efficiency PDP depending on discharge environment

1. Discharge volume and Large Phosphor area
- Meandering Structure
- SDR structure

- Positive Column Discharge
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3. Hot issues on Plasma Display

» High Efficiency PDP depending on discharge environment

2. Cell/Panel optimization and driving scheme
- T shape sustain electrode

- ALIS type PDP

- Auxiliary pulse perturbation

-
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3. Hot issues on Plasma Display

> High Efficiency PDP depending on phosphor

1. Longer wavelength UV source & Small Stoke shift
- Excimer gas / Hg
- N, gas
- Possibility of Quantum Cutting

-
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3. Hot issues on Plasma Display

» Townsend discharge PDP

- Larger phosphor area

7,
- High voltage %

(SID’90 , Hitachi) 4 4 - : e o ,,ﬁm,’ “
- High UV source : :7 ) o

/Z 7

\\\\\\\ NACNN RN

Z / AUXILIARY DISCHARGE
- Very short pulse (0.1~0.2 psec) %
- High Value resistor %// //
=7
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3. Hot issues on Plasma Display

» Positive Column Discharge PDP

- Larger phosphor area
- Low field and high excitation rate
- Long pulse

- UV emission depends on gas pressure
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3. Hot issues on Plasma Display

» Positive Column Discharge PDP (IDW’00 , NHK)

Width: W

Address discharge (short gap)

> Cathode (C)

Phosph“c_)“rm E——N

On-set anode (Agn.ser)

Operating voltage

Off-set anode (Agpp.ser)

Discharge current

Narrowed cell

0
Time—
I : Discharge period between C and A,y scr (Address)
o:

Discharge period between C and A,ppser

(b)
Fig. Positive Column DC PDP proposed by NHK
A SEJONG

i) UNIVERSITY
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3. Hot issues on Plasma Display

» Positive Column Discharge PDP(IEEE ED, 1978 , NHK)

30

S
20} =

10}

RELATIVE INTENSITY OF UV RADIATION
»

i 14 i | ] 1
50 70 100 200 300
GAS PRESSURE p (Torrl

Fig. UV radiation from Positive Column DC PDP(He+Xe)
Positive column ( — ), Negative glow ( - - - -)
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3. Hot issues on Plasma Display

»Hollow cathode Discharge PDP

- High density plasma source
- High gas pressure (Short gap approach)

- Electron heating
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3. Hot issues on Plasma Display

» Hollow cathode Discharge PDP (SID’98/IDRC’98 HPD)

Substrate 2 (Phosphor plate)

Barrier Rib

Trigger Electrode
Post

Bridge Anode

Substrate 1 (UV plate)

Fig. Hollow Cathode discharge PDP proposed by HPD
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3. Hot issues on Plasma Display

» Hollow cathode Discharge PDP(IDRC’98, HPD)

300
250 |
NE Gas Pressure: 500 Torr
% 200 | Discharge gas: He+1% Xe
>
S 150 |
g ° Discharge from
= ([
. o® .
§ 100 | . e 25 um diameter hole
¢ - ® 100 um diameter hole
50 | o =
° ([ J - |
0 # - I
0 2 4 6 8 10 12
Power/cell [Arb.]

Fig. Luminance v.s. Power of Hollow Cathode discharge PDP
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3. Hot issues on Plasma Display

» T shaped sustain electrode (IDW’98, Pioneer)
Bus

Barrier Rib

Transparent
Electrode

{1) AC-PDP cel}l structure

"Electrode length”

Pioneer type AC PDP
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3. Hot issues on Plasma Display

» Rearrange the sustain electrodes and the new driving

scheme(SID’99, Fujitsu)

Address Real Glass

Discharge Sustain Electrode Electrode Phosphor ,Substrate
F 1

e

If Barrier Rihmﬁ_

Bl oo ol O
.l T L T — 1 10
i
i I Lo e _l__ﬂ"
i T SBus

3 j + Electrode
Conventional method ALIS method Front Glass Substrate ~ Transparent Electrode

Ly s Ll e =
|
|
{
il
i
)
!
i

:
|
i

i

Fujitsu ALIS type AC PDP
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3. Hot issues on Plasma Display

» Large discharge and phosphor area

A
{U) Wisible Light

Face Plals

|

Back Plali

Data Electrode
/ Transparent Phosphar

Bus Susiain
Elecirods '  Elecirnge MNIlE
Partitlon

Rafeciion Layer
Black Parllllon

(a) NEC Honeycomb -like (b) Fujitsu Meandering B/R
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3. Hot issues on Plasma Display

» Large discharge and phosphor area (IDW’99 , Fujitsu)

a A 8 & 8 8 & 8 & 8o &
X

. | X
,",. ’ 7T ] e 2y ]
.-1|- ] -iw ' A s 17 !
s , ‘I N !' \ ! ] &L
NN e \\ N A 2
: N ’ 2
]

"

11101010011

Address Data Pluse T=t.

Fig. Delta structure with Meandering B/R
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3. Hot issues on Plasma Display

» Large discharge and phosphor area (SID’01, SNU)
: ITO electrode
/ Bus electrode

\MgO film

Green phosphor A

Transparent dielectric

Closed barrier

Blue phosphor
Base dielectric

Address electrode
Red phosphor

Fig. Segmented Electrode in Delta Color Arraxed Rectangular Sub-Bixels sSDRZ Structure
CN [ ] _ | Information
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3. Hot issues on Plasma Display

» Electron heating(IDW’99, LG)

Rasat Address RF-Sustain
Dielectric Layer : :
Data [
RF Sustain ~Barrier : - : L
Dielectric Layer UL i
”"ﬁ : i Scan2 : U : :
-, = | | |
AC Scan i : : :
Electrade B —Sub-clectrode | W Commen | ’_

Fig. RF PDP proposed by LG
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3. Hot issues on Plasma Display

> Electron Excitation of Xe

Normal Surface RF
Discharge(Ne+Xe5%)  Discharge(Ne+Xel0%)
(IDW’99 from Prof.Whang) (IDW’99 from Prof.Boeuf)
lon heating Electron lon heating Electron
lonization Excitation of Xe lonization | Excitation of Xe
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3. Hot issues on Plasma Display

» High Xenon contents PDP(SID’02, Philips)
- High UV source

- High Xe excitation rate ( Directly into Xe(°P;), Xe(°P;) )

- Electron heating efficiency

4 = 1.0 5 5000
x % $ o
3 x 8 x, X © 417 % g owow m74000E
3 s o g = 3
E 3 x E34 = 13000 —
Z 2 a £ 051 . > 8
x 15
§ z a . é 2 <+ 2000 'g
w 14 a Xe-series é A Xe-series L 11 oeff. . 1 1000 %
X p-series § x p-series ® lum.
0 T T a 0.0 . T 0 T T 0
0 50 100 150 0 50 100 150 200 225 250 275

Xe partial pressure (hPa) Xe partial pressure (hPa) Sustain voltage (V)

Fig. High Xe PDP data (/N current level)
(Pressure series at Xe 13.5%, Xe series at pressure at 600hPa(450 torr))
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3. Hot issues on Plasma Display

20.0

» Excimer gas discharge PDP B SS

(SID’02, Samsung SDI) 3 e
- XeF(351 nm), Xel(254 nm), : £ - 3
XeKr(146 nm) E 19 | 100 E‘
- No self-absorption iu‘s - g
- Longer wave length(XeF,Xel) §
compared to Xe i e i
Suwstain puke width [1s]




3. Hot issues on Plasma Display

» N, gas-mixture discharges

- UV emission with the range of 300~390 nm

- Small stoke shift compared to that of Xenon

- Electron heating efficiency 1s greater than that of Xe-Ne mixture
[Philips, IDW’01]

- Possibility for using Quantum Cutting

- High UV source

- High excitation rate
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3. Hot issues on Plasma Display

» N, gas-mixture discharges

Normal Surface
Discharge(Ne+Xe5%)

(IDW’99 from Prof.Whang)

N, gas-mixture
Discharge(Ne+N,5%)

(IDW’01 from Philips)

lon heating Electron
lonization Excitation of Xe
60 40

lon heating Electron
lonization Excitation of Xe
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3. Hot issues on Plasma Display

» Conventional PDP phosphor and VUV from Xe gas mixtures

+
1.0 Xe," xe
>- B /-"\‘
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2 Xe
3]
= — * ZP
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2 b
0
3 P, Xe*(69)
w a (Y.GOBO,EU (RED) = P,
= b. Zn,SiO,;Mn (GREEN) :
< ¢. BaAl,;0,¢Mn (GREEN) :
[ d. BaMgAl, 0,,:EwBLUE) :
O 1 ! 1
100 200 300 150nm 1 znm
WAVELENGTH (nml W Xe(5P9)

Fig. Quantum efficiency of conventional phosphor
and energy BD of Xe gas

:> Large Stoke Shift
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3. Hot issues on Plasma Display

» New Phosphor and Near Ultra Violet

N NutN+e . o 256V

M ——
-

N, Emission
(1First Positive (B3I-43%)
= IR region 868.3nm~1234.7nm

20eV
140 <
15eV (2) Second Positive (c3M-B3II)

120 = WV region 300nm~400nm

Intensity

1604 10eV (3)Lyman-Birge-Hopfield (L.B.H.)
(a 1 IL_X 1 g"')
no- 5eV
0 2%

T w0 %0
Wavelenath(nm) 0

Fig. Excitation graph of new phosphor and
energy BD of N, gas

- Small Stoke Shift / Quantum Cutting
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3. Hot issues on Plasma Display

» Near UV intensity - N, gas-mixture discharges
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3. Hot issues on Plasma Display

» Efficiency - N, gas-mixture discharges
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3. Hot issues on Plasma Display

» Long gap discharges =2 High Electron Excitation of Xe
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3. Hot issues on Plasma Display

» Long gap discharges
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3. Hot issues on Plasma Display

» Long gap discharges
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4. Summary

> Worldwide Display Module Market (Past and Future)

Billions of Dollors
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4. Summary

* Technology trends of information display devices
(Small and medium size)
Bl - __ full color
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4. Summary

* Technology trends of information display devices

visual field
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4. Summary

* Technology trends of information display devices

Year 1998 2000 2005 2010 2015
HMD Wider angle, Higher resolution High reality |
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