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Jen-Hui Tsai / ITRI
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reduction of large size TFT Panels) Satoru Takasawa / ULVAC. Inc.

(4) (RS IR = 1V F A5 4 ™ [ 2 5 Continuous cost reduction enables  long-term

growth) Tak Tanaka / AKT, an applied materials company
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Mixed Concept on Flexible Display (1) It started from the imagination

Design Flexibility

Bendable, Rollable Wearable, Fashionable

What is Flexible Display ?
Everybody thinks differently about Flexible Display
Flexible Display = Rollable Display
= e-paper
= Paper-like display
= Plastic Display
= Roll to roll printable display

7 (@) R SRRy 7 (b) I R R A

(3) Demand for Flexible & Durable Display increases

(<) 1t startea Trom the aemana ror Lonvenience

User Convenience
Function - Design Revolution

#+ User Friendly Design

table & co i to use
I.lltra portable & extremely low power consumption . (Design Freedom, Screen Overlay, Folding)
- Outdoor Visibility = Thin & Bendable Display

[ TR B TR TR 2 37 [ (TS A RO AL R 1

(4) Many Flexibles

Flexible Solar cells

Flexible RF-ID rerie

Flexible Displays are not in practical use yet!
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Realistic approach to FD (2)

Many Demos on Flexible Displays

Second Step : Step by step Technical Approach

Ultimate Goal:
o Roll to roll process

OPrrintable Display

© TFT on Plastic

Various demonstration, but still no product yet...

O Plastic Substrate
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Key Technologies — Substrates Handling Key Technologies — TFT backplane

TFT requirement depends on Display Mode

Mobility:0.02~ ) (" Mobility : 0.5 ~ Mobility : 1.0 ~
Stability : &Vth < 9V ! ; Stability : &Vth < 3V Stability : &Vth < 1V
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Current Equipment or New Equipment

Using Carrier Direct Film Handling
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Key Technologies - Printing Process Printing for TFT pattern

(Short term) Litho skip > (Long term) Depo/Litho Skip Fine Pattern Printing Technalogies
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Printed Electronics will be a Multi Billion $ Market

IDTechEx, Qrganic Electronics Forecasts, Players, Opportunities 2007-2027
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® Micro technology * fil
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A Fp0 A A CF/%?}’?“@%J%"E’ } » NSRS 400mm#500mm > 0.4~1.1mm
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NZHEN NANBO DISPLAY TECHNOLOGY €O LTD)

AREFEENEERA AR UAREO RS EREEN oL, TUERERRER Nanba Display Co., Ltd as one professional company to pursue

coating deposition with magnetron sputtering system, can achieve kinds of metallic and oxide
tEASRERABLRARANNER, TURESAERBRERLT. RRAUN. X coatings deposition on fine glass substrates. It can provide fully services such as coatings

TEMYLFUNESE, FRTIESRTIER TEGSE. stack design, glass subsirate culling and vacuum deposition based on customers’

requirements. The main products of CSG NDT facus on flat panel display devices field.

&MHE: Cr, Al AIBE. Mo &, Cu. Ag, Aghi & Metallic coatings: Cr, Al, Al alloy, Mo alloy, Cu, Ag, Ag alloy;
frBE#E: Nb,O.. Si0,. TiO,. CrOx. CrNy. ITO, Oxide coatings: Nb,0,, SI0,, TiO,, CrOx, CrNy, ITO

WHEEM: R+ 300x300-400x500, MHE 2.0, 1.6. 1.1, 0.7, 0.55. 0.4; Soda lime glass: size 300 x 300~400 x 500, thickness 2.0, 1.6, 1.1,0.7, 0.55, 0.4;
Borosilicate glass: size 300 x 300~400 x 500, thickness 0.4;
None-alkali glass: size 300 x 300~400 x 500, thickness 0.4.

WEERM: R 300x300-400x 500, ME 0.4;
THMBEN: R 300x300-400x500, ME 0.4,

W AESREREMEFS; Coating deposition: five in-line magnetron sputtering coating lines;
YU R A R M ) — BONCYIR & ; Cutting and grinding: four linear product lines and ane set CNC equipment;
Bk WASALERLS | gthening : five glass pering lines;

Polishing : 120 glass polishing product machines:
W WFE1208WMMEN:

S0 @E 1R AHLOBFESY,;
R RE IR,

Printing: One fully automatic screen printing and drying line;

Laminating: One pasting film machine with bubbles elimination
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® Hagihara Industries INC
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HDF series
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Epoch-making process improvement by micro LC drop filling technology !

BREATEE

LC Dvop Fill Eguipment
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. LC drog filling with high speed and high accuracy is achiewed
Installed the equipment for wide range of usage,
from large-area LCD panel (for TV) to small LCD panel {for mobde phone) wse

@ Instaled micro L drop filing equipment for small LCD panels to production fines

@ LC drop flling with high speed and high eccuracy for large LCD panel
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Cell assembling with high speed and high accuracy large LCD panels as well as small ones can be aligned based on a same basic concept
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Yacuum Cell Assembly Equipment
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Ink Jet Coater that realiz wnership The highest speed and the highest productivity are achieved !
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LF series (color filter 360*465mm up
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FEATURES

b resistance

. of e CO:
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Ctor Filter Coater

tedicated color filter models based on the Linearcostes™
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FEATURES

The LF series i lexibie enaugh fo deal with the uniqus
characteristics of many oHerent types of cokr liter
materials, and ofers superior coater precsion.

= Color resist model
= SOAEEN's proprietary nozzie claaning machanism.
developed for pgment disparsion resist. shorons
down-time
* The minimuzation of gelation insida the nazzle
sigrificantly reduces the maimenance fime taken up
by nazzie exchange.

= OC, PS, Rib modal
* Compigte automatic nozzie manbenance makes

passbhn and
sgriicanty 1o incriased productity

Substrate size 360 x 465mm up

Muiti Coater

dapts flexibly to mudtiple apphcations
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® Sanyo Vacuum Industries Co
SULIER: S fil - E%Fﬁ[l, ﬁ[JFA»[ ITO coatingson PET fim/:Zf Si-DLC i(super coat)/metal

multi-layer coating

Touch Panel

Hard Coat

PET Film(0.188mm)

ITO coating

ITO coating

Glass or Film

R1250 ROG40
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LRI B 1 320mm 540mm
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® SiPix Imaging Inc.
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® Nakan Corporation

Ink-Jet coating machine for Gen.8(fL % *ﬂfrﬁ)

2200%2500mm
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W5800*L4850*H3200mm
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18000Kg
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e ]2 (Tact time)

33sec./sheet

P

42Heads

INK-JETENRI# Lucio*

INK-JET Coating Machine for Gen.8
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high deposion snd application
new coating liquid supply system and

easy operation and sasy maintenance by
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owate FPD INKJET printing technologias.
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(Six patents pending)
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Algament Layer Prinsing Machane
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Glass Subsirate Feed Mecharism
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Example of Generation & Alignment Layer Coating System
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Oerlikon— 20/30 MWp Configuration

0 MHz for increased deposition rates-Parallel processing
0 reactors) and load lock for high throughput
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MHI'S EXPANSION PLAN
(Very Short Term)

160 Actual Plan

140 4=

120 -
68
a-Si
b -
LY 28

128

v
- 2003 2004 200 2006 2007 2008

Fis, Year

1.4m x 1.1m Solar Panel
(World ‘s Largest Size) Production Capacity

D MHI S LD i

Overview of Plasma CVD Equipment
Using MHI’s original Electrode

60MHz VHF
Power Supply I ] Plate
/. | 9 Heater

Vacuum
Chamber
MH/I’s original |
Electrode, Enabling | / b Vacuum
Uniform Large Area = L 'y Pump
Deposition

Inlet Holes for Glass Exhaust
Reactant Gas Substrate

60MHz VHF plasma is applied to obtain high depo. rate with high quality.
MHI’s original electrode enabled a large area to get a uniform film thickness.
Several power feeding procedures are applied to make VHF plasma uniform in
large area

noe

[P~ MHIFTS %Jé@j/#ﬁiﬁ’*ﬁ!*@?ﬁﬁ@E%%’ﬁﬂpiwqaﬂl
MHI Plasma CVD Equipment

Bird’s-eye view of P-CVD
p-Layer Deposition i-Layer Deposition
Chamber (2) Chameeiid)
-y - + Large substrate size:
@ oy 1.4x1.1m
‘. ~dy Deposition
p-Layer Deposition \ N Chamber (2) |8 MHE (EOMHZ) pla=ma

: i-layer
Chamber (1
i) « MHF’s original
electrode
n-Layer » NF; Plasma cleaning

Deposition
Chamber
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Visualization system of plasma emission
improving the uniformity of plasma
at narrow gap length
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SHARP PV Production to Date

€ Accumulated Production & Abundant records
(~2007) Lighthouse:43 years of experience

SHARP
about 2GW

sou COAST GUARD
Installed on more than 1,900 lighthouses
(February, 2008)

World Total Sateilite:32 years of experience
about 8GW

source:
source : estimate based on Installed more than 160 satellites
IEA PVPS 2007 (February, 2008)

[P 2 Sharp 2 il AU i)

History of Thin-Film PV of SHARP

2010: Starting production in Sakai factory
(total 1GW capacity)

2008; Enforcing production capacity o
up to 160MW in Katsuragi fact N

2005; Starting mass-production
of tandem thin-film PV

28 years

1998; Starting sales of thin-film PV
history

1980; Starting R&D of thin-film Si PV

1975; p-n control of amorphous silicon 5
by W.E.Spear and P.G.LeComber<"
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VR =3 = 3nm/s -
R&D on Photovoltaic in Sanyo

[21.8% (100cm?)
HIT cell (R&D)

il

Stable 10.0%
(>8000cm?)
Stable 10.6%} a-Si/a-SiGe
(1cm?)
a-Sila-SiGe

Integrated module

HIT solar cell structure
HIT ( Heterojunction with Intrinsic Thin-Layer )

Grid electrode
p-type a-Si: ~0.01 ym

o

i-type a-Si
~0.01 pm

; : =3 C-Si (CZ, n-type)
n-type a-Si: ~0.01 ym All processes < 200°C

Features
1. High conversion efficiency ( R&D: 21.8%, Products: 19.7% )

2. Excellent temperature coefficient
( Good power-generating performance in summer )

3. Suitable for thinner c-Si wafer
( One of the solutions for the Si shortage problem )

P 7 HIT



Concept of the LPC-CVD Method

Pyramid- Cathode electrode

Fast gas pumping
near the plasma

Gas supply \1\

520 mm4 *

2l

Substrate
— Advantages

shaped nozzle T 1 1 T

Plasma concentration
(High-density plasma)

1. Pyramid-shaped nozzles as cathode electrode
Origin for holding plasma

sl Stable and uniform plasma > 1,000 Pa
2. Gas flow

Localized supply and exhaust on shower plate
Uniform gas residence time on large-area substrate

D 1 L
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