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2. e-Book Industry Trend

2-1. Definition of e-Book

The definition of e-Book various slightly by scholar and related institution, but it commonly
means a book stored in data. e-Book must have electronic medium-based contents rather than
printed contents. It must be visually offered to readers regardless the type such as CD-ROM or

Internet.

In other words, e-Book refers to books that exist in computer files and is defined as a digital

publication which can be downloaded to PC and can be read by web browser, PC, or portable

terminal.

In 2000s, limited e-books were available by inserting USBs in rustic terminals usingle-paper

display. Such trend $ﬂMtP tmaﬁs, and e-newspapers thatfcan be
downloaded with Wi frastructure and viewed - rs.

www.displaybank.com
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3. e-Reader Industry Trend

3-1. Definition and Scope of e-Reader

The definition of e-Reader is a terminal which enables e-book function support. An e-reader is

a terminal for exclusive e-book use with primary “book reading” function.

All Contents of this report remain the property of Displaybank
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4. e-Paper Display Technology and Maker Trend

The e-book market initially expanded as E-Ink-based e-paper display technology R&D was
commercialized. Most e-readers including Amazon’s Kindle, Sony’s Reader, Barnes and

Noble’s Nook, and iRiver’s Story apply the E-Ink e-paper display technology.

The e-paper display (electronic paper) is a type of reflective display which maintains images
even when the power is off and does not require a self light source like the conventional paper.
Most e-paper displays have superior viewing angle and resolution compared to the
conventional LCD. They do not need BLU and can be realized on any substrate such as glass,
plastic, metal, and paper. The process is simple and a mass production is possible with low cost

through roll-to-roll process. In addition, they consume power only when changing the screen.

Hence, they realize low power consumption and maintain long battery life.

The e-paper display is a new display to replace the conventional paper prints. It can be a@plied
in not only e-newspapsnﬁrm,t;ﬁ: public displays like signfjoard,
advertisement board, andbufletin rd as well as i munication devices like riobile

phone and PDA. www.displaybank.com

FiRapes displajetachdtogiepraceciiderinto Ohelesteria h@ BiiselayoEteotoashiiamic Dfpplay,
Electrophoretig Display.lestrowettingRisplagandMEMS ription.

We will take a closer look at e—paper display technologies applicable in e-

reader and related makers.

All Contents of this report remain the property of Displaybank
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5. e-Reader Panel Maker Trend

5-4. PVI

PVI (Prime View International) is a TFT-LCD panel maker established in Taiwan in 1992. The
company has entered the e-paper business in 2005 through collaboration with Philips. As a
result, PVI has developed LCD and electrophoretic display-based reflective display technology

called MagicMirror®.

Flexible e-papers use processes developed by Philips and enable an active drive applied with

bottom TFT.

In addition, PVI manufactures displays by using EPLaR (Electronics on Plastic by Laser

Release) technology which separates plastic substrates from glass substrates through laser

process.

PV1I’s active drive e-pap biystabglity wathekigh geflectimity. It also has excellent outdbor
readability and converts 40 A t ngle ch!ge_. LaR display is currently avail@ble
in 1.9”7, 57,67, and 9.7”.

www.displaybank.com

Figure. PVI EPLaREDisplay ] ) .
This sample is designed to help gpderstand the composition

of the report

(Source: PVD)
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Figure. M&A among PVI, HYDIS, E-Ink

OPVI EPD TFT : 2.5G (370*470)
; o FPL, Module Line : Yangzhou, China

M&A (Jul.’ A (Dec. '09)

®© HYDIS OE-INK
his gamkeess dgsigned to help understand t eQam'?J'%stM'Pon

EPD TFT of thereport and the type of desgg|REQR Piane Laminate) f
: 3G (550*650) / 3.5G (620*720) Microcapsules

(Source: PVI)
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6. e-Reader Trend of Major Makers

6-1. Amazon Kindle

Figure. Amazon Kindle e—Reader Specification Comparison

= Displaybank

Brandname Amazon Kindle
Model Kindle Kindle 2 Kindle 3G+WiFi Kindle DX Graphite
Hon Hai Precision Hon Hai Precision Hon Hai Precision
Manufacturer . . . Foxconn
Industries Industries Industries
Picture ‘ e
Display Size 6 inch 6 inch 6 inch 9.7 inch
. 825 x 1200 pixels,
Resolution 150 ppi
Dimensions 190 x 135 x 18 mm 203 x 135 x 9 mm (8" 190 x 122 x 8.5 mm 264 x 183 x 10 mm
(7.5"x5.3"x 0.7") x 5.3" x .36") (7.5" x 4.8" x 0.34") (10.4" x 7.2" x 0.38")
Weight 2929 (10.302) 289¢g (10.202) 2479 (8.702) 5359 (18.90z2)
Screen E Ink Vizplex E Ink Pearl E Ink Pearl
Technology
Grey Levels 4 16 16 16

Touch Screen

Power

Li-ion 1530mAh

Li-ion 1530mAh

Battery Life

with EVDO: "2 days",
without: "up to a
week"

REAT -

Li-Polymer 1750mAh

Li-ion 1530mA

G: ﬁs (with
i ks),

without: 1 month

with 3G: "4 dayl",
without: "up to §vo
weeks"

(O

Linux 2.6.

\Wikvi2Gisplay

ank.Gam2.6.26

Linux

Expansion Slots

SD/MMC

none

none

none

Supported
Formats

This sample is
Kindle (AZW and

TOPAZ), PRC/MOEIN¢
(non DRM), TXT,

degigunedAR Halp
> TOFO7. BRANGE!

(non DRM), PDF (non
DRM), TXT, MP3,

und&instafdWhe ca
PRC/MOBI (non

PesKM B (RHON
DRM), HTML, DOC,

MRS @AW affd
TOPAZ), PRC/MDBI
(non DRM), PDFfinon

All Contents of this report remain the property of Displaybank

) Audible (format 4, . ormat 4, Audible
4, Audible Enhar?ced Audible Enhanced (format 4, Audible Enhanced (AAX)),
(AAX)), MP3; (AAX)), MP3: Enhanced (AAX)), MP3:
' ’ JPEG, GIF, PNG; ’
Supported DRM AZW and TOPAZ AZW and TOPAZ
AZW TOPAZ .
Formats and TO (Kindle only) (USA only)
WebKit web browser
Content Partners Amazon & MobiPocket Java
Reader
10
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7. e-Reader Analysis and Comparison

7-2. e-Reader Supply Chain

Figure. e—Reader Supply Chain

Material Suppliers Display Suppliers

E-ink D
Sipix Imaging AUO _
Bridgestone —> LGD
Fujitsu Plastic LOS A
Kent Display
Kodak

ualcomm Controller IC Sipliérsis
(Mirasol)
PixelQi Epson
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Fujitsu
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8. e-Reader Market Forecast

Since the launch of Kindle, expectations on e-reader market are rising.

The e-reader demand market is divided into B2C market and B2B market.

The B2C market is a general consumer market which requires additional functions on top of
the “book reading” function due to advancement of multi-purpose multi-media devices such as
smartphone, tablet, and netbook. Therefore, the market is rather limited as it competes with

multi-media devices.

On the other hand, the B2B market is expected to expand in the future as it can save purchase
and management costs as well as spaces for book display when corporations or institutions
apply the e-Reader. EPD-based e-reader is supplied at low cost while being light and sturdy
that it is suitable for children and students. It may be used at schools replacing textbooks. It
may also be conveniently used in libraries.

The e-reader is easily maintained and consumes small management cost as it is used to replace

books.

Moreover, the e-reader reduces other maintenance costs and has various utility values.

Therefore, the e-reader market may further expand if it targets B2B market.

Then, what typesSrABMrl!ts arlha(eE

www.displaybank.com
Next, we will divide the B2B markets by use and forecast the e-reader market.

This sample is designed to help understand the composition

of the report and the type of description.
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8-2. e-Reader Market Forecast by Application

Figure. Forecast by e—Reader Application (Unit Based)

SAMPLE

ecast by e—Reader Applica%w\f\bgik

algeycgank.com
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Table. Fo
(M Units)
Var This sampte isjdesigned tq hetp pnderstand
et Classifigiation Use of thle IZ%C rt?ﬁ?iaa tﬁ’%l?y pé%.‘f de@&i 2016 2017 2018
Educatidia
Library Display, rent
B2B e-Newspaper/ e—newspaper,
e-Magazine e—magazine
e—document,
e—medical
Others
chart,
e-menu
Personal
B2C | Personal
reading
Total
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8-3. e-Reader Market Forecast by Market

k= Displaybank

Table. Forec
2011 \L 2012 2063
www.displayba
B2B
B2C mple is designed to help ungderstand the compos

Total
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8-4. e-Reader Market Forecast by Technology

Table. Forecast by e-Reader Technology (Unit Based)

= Displaybank

Electrochromic

NS

n=

Electrophoretic www.dis P | ay om

Electrowetting

LCD sample is designed |to helg stand the compositi
MEMS of the regport and the description.

Others

Total

All Contents of this report remain the property of Displaybank

|—
()]



e—Reader Industry Trend & Market Forecast k= Displaybank

10. Index

10.1. Table

Table. History of e-book 9
Table. e-Reader Business Status in Various Industries 20
Table. e-Paper Display Technology Comparison 77
Table. EPD Related Maker Status 78
Table. LG Display’s Capacity by Line 85
Table. PVI's M&A History 97
Table. PVI's Capacity by Line 97
Table. Major e-Reader Comparison 125
Table. Cost Structure of Kindle 2 127
Table. Supply Chain of Kindle 2 129
Table. Price Reduction Status by e-Reader Maker 134
Table. Market Classification by e-Reader Use 138
Table. Forecast by e-Reader Application (Unit Based) 144
Table. Forecast by e-Reader Application (Revenue Based) 145
Table. Forecast by e-Reader Market (Unit Based) 147
Table. Forecast by e-Reader Market (Revenue Based) 148
Table. Forecast by e-Reader Technology (Unit Based) 150
Table. Forecast by e-Reader Technology (Revenue Based) 151
Table. Overall e-Reader Market 152
16

All Contents of this report remain the property of Displaybank



e—Reader Industry Trend & Market Forecast

10.2.

Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.

Figure

e-Book Market Value Chain

e-book Format Comparison

ePUB Format Employed Publishers in U.S. and England

Partnership between e-Reader Makers and Communication Companies
Amazon’s Business Model

e-Book Market Content Distribution Course

Amazon’s e-Book Viewed in iPad and iPhone

Liquid Crystal Molecule Arrangement Changes Following Applied Electric Field in

Cholesteric Liquid Crystal

Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.

Kent Display’s Cholesteric Liquid Crystal-based e-paper
Interior Structure and Operation Principle of BiNemO e-Paper
Liquid Crystal State Changes Based on Voltage Pulse
Film-based Mono Display

World's First Film-based Color e-Paper

"FLEPia" LCD e-Paper prototype

Outpatient Guide Device Using e-Paper Display

Fujitsu’s World's First Color e-Reader ‘FLEPia’

BiNemO’s Application Field

Currently Supplied e-Paper Applications

B&W and Color e-Paper of High Product Quality

Example of ReflexTM Model e-Paper

Writing Tablet and Photochiral Display

ReflexTM Flexible LCD Display

Pixel Qi's 3Qi Structure and Product

Color Mode vs. B&W Mode Pixel Qi Display

Notion Ink’s Tablet PC ‘Adam’ To Be Applied with 3Qi
Flexible Electrochromic Display

Electrochromic Device Structure

Ethyl Viologen Reduction Reaction-based Color Changes
NanoChromicsTM Technology Applied Pilot Products
Operation Principle of Electrophoretic Display

Composition of Electrophoretic Display System

Operation Principle and Structure of Microcup-based e-Paper
Color Display Method and Features

Composition for Manual Segment (Left) and Active Segment (Right) Drive
Microcup-based e-Paper Manufacturing Process

Microcup Shape and Features

Electrophoretic Display Sheet Manufactured by Ink-jet Type
Display Module Assembly Process

All Contents of this report remain the property of Displaybank

= Displaybank

14
15
16
19
22
22
23

25

26
27
27
29
29
30
30
32
33
33
34
35
35
36
37
38
38
39
40
40
41
42
43
44
44
45
45
46
46
46



e—Reader Industry Trend & Market Forecast

Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.

QR-LPD Operation Principle

QR-LPD Response Time (Left) and Viewing Angle Features (Right)
QR-LPD Colorization

Fluid Powder Developed by Bridgestone

QR-LPD Production by Roll-to-roll Process

A4-sized Full Color e-Paper and Flexible e-Paper

QR-LPD Pilot Product

Color e-Paper Device Enabling Pen input

Portable Viewer Interlocked with Mobile Phone

e-Paper Supply Chain Using E-Ink’s e-Ink

e-Book Products Applying E-Ink’s e-Ink

E-Ink’s EPD Display Line-up

E-Ink’s Color Realization Process

E-Ink’s Major Applications

E-Ink’s Partners

SiPix’s Production Line

New Concept Keypad Applied with SiPix Technology

iRex’s iLiad Using SiPix’s Flex-1t™ Film

EPD Development History of E-Ink and SiPix

Electrowetting Effect

Concept of Electrowetting Display

Structure and Operation Principle of Electrowetting Display
Gray-scale Adjustment

Monochromatic (Top) and Color (Bottom) Electrowetting Display Structure
Exhibition of Electrowetting Display

Example of Electrowetting Display Pilot Product

Liquavista’s e-Paper (2006.SID)

Various and Unique Product Designs Offered by Liquavista ColorBright
Liguavista ColorBright Display Platform-based Various Product Applications
Structure and Operation Principle of MEMS Light Modulation Display
Basic Structure of IMOD Unit Device

IMOD Operation Principle

Hysteresis Effect of Mirasol Display Pixel

Brightness/Contrast Ratio Comparison Following Ambient Light
Golf-use GPS, Portable Music Device Applied with Mirasol Display
Cal-comp iT-810 Applied with MirasolTM Display

e-Reader Applied with MirasolTM Display

Supply Chain of Major EPD Makers

e-Paper Industry in Taiwan

10.1" Flexible Display by LG Display (2005.FPD)

14.1” Flexible Display by LG Display

—
0

All Contents of this report remain the property of Displaybank

= Displaybank

47
48
48
49
50
50
51
51
52
53
54
54
55
55
56
58
58
59
60
61
61
62
63
63
64
65
65
66
67
68
69
70
71
72
73
74
75
77
78
79
79



e—Reader Industry Trend & Market Forecast

Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.

LG Display’s World's First 14.1” Color e-Paper (2007.IMID)

LG Display’s 6" SVGA EPD (2007.IMID)

14.1" highest Color e-Paper by LG Display (2008.CES)
LG Display’s 19" Flexible e-Paper (2010.1)

LG Display’s GIP Technology — Integrated Gate Driver IC
LG Display’s Flexible Display R&D Activities

Skiff's LG Display Panel-based Flexible e-Book reader (2010.CES)

Active Drive e-Paper Pilot Product

Plastic Logic’s Reader

Investors in Plastic Logic

10" SVGA Flexible e-Paper

Plastic Logic’s New Line

Plastic Logic’s ‘QUE’

roll-up Readius

Polymer Vision’s Process

Readius, a Pocket e-Paper System
rollable display

World’s Highest Resolution Rollable Prototype
World’s First Color Prototype

e-Paper Reader Product

PVI EPLaR Display

e-Paper Products

Active Drive Electrophoretic Display’s Sectional Structure
Flexible e-paper

M&A between PVI, HYDIS, and E-Ink
Amazon Kindle

Kindle Structure

Example of Contents Offered by Kindle
Amazon Kindle2

Amazon Kindle e-Reader Specification Comparison
Barnes and Noble Nook

CyBook Gen3

Kobo e-Reader

CyBook Opus

Hanvon WISEreader N518

iLiad

Various e-Paper Display Models by iRex
iriver story

Cover Story with Stress on Memo Function
iriver Cover Story

NUTT

—
O

All Contents of this report remain the property of Displaybank

= Displaybank

80
81
82
82
83
84
84
86
86
87
87
87
88
90
91
91
92
92
92
93
94
95
95
96
96
99
99
100
101
102
103
105
106
107
108
112
113
114
115
115
116



e—Reader Industry Trend & Market Forecast

Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.
Figure.

Neolux ‘NUTT2’

Sony Reader Specification Comparison (Old version)

Sony Reader Specification Comparison
PocketBook 360

Asus DR-950

e-Reader Supply Chain

Borders “Kobo”

Barnes and Noble “nook”

Amazon “Kindle”

Sony “Reader”

Interpark “biscuit”

Bookcube Networks “Bookcube”

iRiver “Cover Story”

Price Reduction by e-Reader Maker
e-Textbook Application

Bookless Library at Cushing Academy
Skiff's e-Reader

e-Medical Chart

Forecast by e-Reader Application (Unit)
Forecast by e-Reader Application (Revenue)
Forecast by e-Reader Market (Unit)
Forecast by e-Reader Market (Revenue)
Forecast by e-Reader Technology (Unit)
Forecast by e-Reader Technology (Revenue)
Overall e-Reader Market

e}
(&)

All Contents of this report remain the property of Displaybank

= Displaybank

117
120
121
122
123
126
130
130
131
131
132
133
134
135
139
140
141
142
143
145
146
148
149
151
152



