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1-1. R&D organization HITACHI
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President

Central Research Laboratory

) ) Research & Development Gr.
SgerER I ol INntellectual Property Gr

Advanced Research Laboratory

Hitachi Research Laboratory

Company CTO
Power Systems Company Systems Development Laboratory
Industrial & Social Infrastructure —_—m
Systems Co. _
Urban Planning & Devt. Systems Co. Mechanical Eng. Research Lab.

Information Control Systems Company
Info. & Telecommunication Systems Co.
Defense Systems Company

Battery Systems Company (2010/4 - )

Development lab/division
Energy & Environmental Systems Lab
(Power Systems Company)

Development Center

Production Eng. Research Lab.

Design Division (integrated 2010/4 -)
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Overseas R&D facilities

Business Division

Devt. & Design Section

Group company CTO
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1-2. R&D scheme L0 oin !

Business target 2010 2015 2025

Management

strategy t Environmental Vision 2025

Company Business strategy roadmap
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Long-term technology devt. plan

Research Sponsored research

Frontier
& Adv. sponsored research & Platform research
: Company funds Corporate HQ funds
Development (Company funds) (Corp Q funds)
: Current business / Generate innovative
: next-generation business expansion & disruptive technologies
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1-3. R&D investment HITACHI
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B R&D expenditure
10% R&D expenditure
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= 300f company
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T 2004 ._
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g 100} Breakdown of expenditure
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2000 2001 2002 2003 2004 2005 2006 2007 2008 Fiscal Year

B R&D personnel FY2008 FY2009 FY2010
Corporate labs + Devt. labs Hitachi, Ltd. | 3,700 3,600 3,200
Hitachi Gr. co. | 2.200 2.200 2.200

Total 5900 5.800 5.700
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1-4. Improving return on investment

B R&D efficiency based on Hitachi Gr. consolidated financial data
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1.00

-0.80
Operating

_0.60 income
: R&D
0.40 expenditure
-0.20

0.00

Focus on social innovation business
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1-5. Focusing on social innovation HITACHI
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Social-Industrial-Urban development systems

Urban systems  Transport systems

EEEEERN HH

Cloud il

Eco-friendly
a centers

Key devices
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1-6. @Prioritizing R&D investment HITACHI
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7 Increased appropriation of corporate funding to social innovation areas

Corporate funds — Corporate funding portfolio

)

B Social innovation

M Platform
M Other FY2010

2008

2 Priority investment in social innovation research

Accelerate key projects: approx. 20 Accelerate business=commercialization
@ Special research project (Tokken) @ Strategic business project (S-PJ)

m Coverage: Backbone technology B Coverage: Important businesses to
for future business & be set-up in minimum time
products

H Term: 1-2 years W Leader: Business division.

W Leader: Research Dept. Mngr.

© 2010 Hitachi, Ltd. All rights reserved. 8



1-7. @Convergence of IT research facilities  HITAcHI
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B Consolidate IT research facilities into the Yokohama area to increase
development efficiency

Central Research @ IT business divisions

Network /Software

Yokohama area
(660 researchers) Server A

. Central Research Fmanc'?'
160 of 940 researchers ~. 127|160 people — Public

. System Development
. === Laboratory ?

Systems Development
Laborator

500 people
LA Storage
=0 IT R&D hub
Yokohama Laboratory <Assignment>

200 researchers
E— B Build-up IT platform for social infrastructure

'5|=£;‘ m Contribute to cloud computing business
Kawasaki Laboratory

300 researchers

© 2010 Hitachi, Ltd. All rights reserved. 9



1-8. ®Strengthen global R&D USONBUSINESs  HiracH)
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B Regional R&D synchronized with expansion of social innovation business overseas

\le/uisl | ®Strengthen green mobility research
INs ale-l @ Promotion of smart grid research (NEDO pilot project in NM, U.S.A.)

Participation in NEDO pilot prOJect in New Mexico, USA

« PCS

 Storage batteries

¢ Amorphous transformers
Power Systems Company,

Info. Control Systems Company,
Hitachi Research Laboratory

Hitachi America, Ltd.

2 PCS for
mega solar
power systems

Research hub

Green mobility,
Storage systems

PCS: Power Conditioning System
Sl ® Participate in the Chinese National Development and Reform Commission project

® Lead info. & telecommunications and software business development in China

Hitachi China
R&D Corporation

Agreement with the Chinese National Development and Reform
Commission (NDRC) to collaborate in the “Low carbon society
construction and Resource recycling” project (2009/11/8)

NDRC-Hitachi Green Economy Technology Exchange (2010/3/19)
3/19 Sub-committee theme

Research hub

NDRC Leggléle;rcofj!ggge [Highly-efficient electricity
. generation & smart grid]
: : Joint research [Water treatment] 32’\]/?!1 ?021(\1, socficivr\]/gltg
Hitachi Personnel [Home appliance recycling]

management [Urban transport (SUbwaY)] © 2010 Hitachi, Ltd. All rights reserved. 10




1-9. Integration of the Design Division

Bl Contribute to business innovation

1. “Visualization” of social innovation business through |
innovative technology and market (people/lifestyle) focus | . L

2. Introduction of human-centric design to Info. & Telecomm.

and Power & Industrial systems fusion areas

Innovative
technology

Exhibit

UK IEP (Intercity Express
Programme) high-speed trains

Human

Lifestyle
focused
design

Business - R&D I prerleﬁ Design

Ultrasound scanner

HI VISION Preirus
[2009 Good Design Gold Award]

HITACHI
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r

“Visualization” of social
|nnovat|on busmess

Preparing requlrement
definition document

Appllcatlon of Experlence Design
in information business (financial/public):
Visualization of customer requirements

© 2010 Hitachi, Ltd. All rights reserved. 11
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2-1. Hitachi Group growth strategy L

Focus on social innovation business
1. Expansion of global business

2. Fusion of information & telecommunication (IT)
systems and power & industrial (PIS) systems

pansion of environmental business

2010 Hitachi, Ltd. All rights reserved. 13



2-2. FY2010 R&D initiatives Iree the Nt

To generate globally competitive business

1 Build-up information platforms for social infrastructure
» Facilitate business cooperation and contribution to fusion business by
consolidate IT research facilities in the Yokohama area

2 Develop platform technologies to support IT-PIS fusion
. /environmental business
Eco-friendly data centers, Railway Systems, Inverter, Li-ion batteries

3_ New directions in electronics research
for social innovation business

4_ Strengthening Green Mobility R&D for environmental
business expansion

© 2010 Hitachi, Ltd. All rights reserved. 14



Information platforms HITACHI

2-3. Social infrastructure info. platforms

B Collect massive volume of data from social infrastructure, transform into
value-added information and control

Inspire the Next

Data volume

: Ll i .lf" . w o
4 Massive data 5 Massive data
(@)

i Social infrastructure i

Next-generation network

@ Social infrastructure network layer

Collect=Control

KaaS (Knowledge as a service) Massive data management

Add value

Server Middleware Encryptio

Storage virtualization

Eco-friendly
data cente

@ Information processing platform

Highly reliable
information processing

Social infrastructure information platform

© 2010 Hitachi, Ltd. All rights reserved.
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2-4.

Information platforms

Network transport equipment Ll S

B Highly reliable high quality next-generation transport equipment integrating
various services in one infrastructure

eatures (Nikkan Kogyo Shimbun, Ltd.; 2010/1)
1.

2.

Packet

Legacy

World’s first operational service via delivery to a domestic carrier (2009/8)
Awarded 52" (FY2009) Best Ten New Products Prize

Able to accommodate various services regardless of whether it is Pack .
packet communication or legacy transmission MaPcLSetT’gansport
Providing high quality & high reliability: 99.999% availability -1 equip.

\NETWOTK

4. Central control of network management 3. Constant r_nonitorir_lg of
*Quality assurance system transmission quality
»|dentification of failure location, restoration £ \%(‘
NGN/ «Q N
Broadband =
Wide-area :
ethernet Switch
Mobile
phone
Landline — : ' -
Dedicated jto 2. Instant path switching upon failure Optical transmission
line networks

L Accqmmodaﬁmg Central Research Laboratory
multiple services © 2010 Hitachi, Ltd. Al rights reserved. 16




Information platforms HITACHI

2.5 Virtualization technology supporting information processing platforms nspire the Next
L

® Highly reliable information processing platforms

Storage capacity virtualization

Server virtualization

Providin

users with virtual storage capacity Multiple business processes achieved on

greater than actual capacity Qne_server
: e 515t (FY2008) Best
» Worldwide No. 1 share Ten New Products
in enterprise storage Prize (Nikkan Kogyo
capacity Shimbun; Jan. 2009)
» 13 year sales record of e FY2009 Kanto local
No. 1 domestic share for Enterprise storage commendation for o
storage USP V invention: Invention Blade server
encouragement prize iBlade Symphony BS2000
- Integrated | R number of
TaskA Bl Tasks TaskC  Storage administator | Management of | Physical server 2 administrators
Ay —!—i l’ 23 R ‘;'{f,ﬂ?,'qf,fa?rg?e Physical server 1 cost reduction’
: " |administrators,
Total actual capacity | COSt reduction

350TB

In a system which
manages several
servers, the tasks
from low load
servers are
collected on one

==

Older

—— LA Free capacity
allocation for each

NearTine

Hitachi model (low cost) Other vendor taSk:: increased - physical server
capacity
Provide a larger virtual capacity than actual total capacity Use one physical server as if 2 or more theoretical servers exist

Central Research Laboratory & Systems Development Laboratory © 2010 Hitachi, Ltd. All rights reserved. 17




Fusion business

2-6. Eco-friendly data centers HITACHI
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I
B Verification tests conducted on prototype IT/Air conditioning Facilities collaborative

ontrol em
Prototype configuration IT power control operation status

IT-Facilities collaborative control

Optimized q Optimized

Power control server

ONJOFF control

millem [ ] Ide & \sliomm i
server
F

m
EooP = |1

Workload consolidation trial system

IT workload air-conditioning
consolidation control

N
' Operation

Control  status data

m ||'|||'||||u|/|u|||| T s
| IHI |||| IjﬂHII #ht' il ‘H‘ Air-conditioner,

Operation | Power

ENEEEN
tlonlng power savings

Outdoor air-cooling

ON/OFF control synchronized with operation

Central Research Laboratory

Venﬂed 20_500/0 power Savings Mechanical Engineering Research Laboratory

Systems Development Laboratory
© 2010 Hitachi, Ltd. All rights reserved. 18




Green mobility HITACHI
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2-7. Global rail services

B 2009/12/13 UK high speed express (Class 395) commences operation
Features

London | (St Pancras Station, London)

m% . Existing line
3 g
New express line \‘( e&

o Ashford Sz

1. Designed to conform to
European carriage
regulations

2. Aluminum carriage: “A-train”

m— Oﬁ;over j | Awardehd Prime Minister’s Prize in
— . ) the 39t Japan Industrial
Channel Tunnel Rail Link Class 395 in operation
(Carriage designed by Design Divn.) Technology Awards (2010/4/7)

‘ Core technology supporting global rail systems \

Analysis-led design EIEEMEd MONOZUKURI Inverter & Battery _ UK IEP
simulation technology technology (Intercity Express Programme)

- : : 2009/2 Appointed preferred
Friction stir welding bidder status

Light-weight, compact & low
noise inverter

s Hitachi Research |

%, T Hitachi Research C.'.." Laboratory
N Laboratory M A7
> 0 . IMechanical s

Engineering »“ ¢ Planned delivery:
— .. )
Research Laboratory 5 . : 5 Li-ion battery system 2013-2018

Two trains passing in a tunnel W = BN - © 2010 Hitachi, Ltd. All rights reserved. 19

¢ Planned delivery:
max. 1,400 cars




2-8. Fortifying inverter R&D sreen Moo - pyrrAGH
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I
B R&D formation to expand business in highly efficient, compact & low cost inverters

Power device & modules
(2010/4) Inverter circuits & control

Inverter research organization

Hitachi Research Laboratory

Inverter design platforms
Central Research Laboratory [Approx. 120 people] g p

Production Engineering Research Laboratory
Mechanical Engineering Research Laboratory

Main appIEationq

HltaChl 4.5mm

30% decrease in power
conver5|on Ioss (2009/4)

Prototype Si chip
(3kV/10)

Rail cars
(G0
I

UPS*

SiC diode
GaN diode

Pressure resistance (kV)
ND

S
£ 4l
=3 Prototype module 3kV/400A
s O
-0 : . .
0 40 80 120 160

Current capacity (A)
*Uninterruptible power source P ty © 2010 Hitachi, Ltd. Al rights reserved. 20



2-9. Li-ion batteries Green Mobilty  yracH
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B Strengthen R&D to expand business in high output, high quality & safety Li-
ion batteries for motor vehicles and industrial applications

Hitachi Research Laboratory Approx. 70 people
(Adv. Battery Research Center, estab. 2009/4) Battery Systems Company
Mechanical Engineering Research Laboratory (est. 2010/4)

Production Engineering Research Laboratory 2x battery capacity

HEV/Trains PHEV/EV/ i |
5 Construction equip. ‘ Product | - Liion Battery

4t Gen. | e
[2013~ planne O Development,

Announced 2009/5/19 O

3}3rd Gen. -@ 2x battery life |

[2010] Q\ O/For PHEV [2013~planned] = ‘
107mm|
|

2nd Gen. Announced 2010/1/12
|
: —46mm— ‘

[2005]
NMH _—

Pb Industrial use [Announced 2010/4/5]

Power density (kW/kQg)
Instantaneous force
No

o

0 50 100 150 200 250
Energy density (Wh/kg) = Sustainability

PHEV: Plug-in Hybrid Vehicle  EV: Electric Vehicle  HEV: Hybrid Electric Vehicle  UPS: Uninterruptible Power System © 2010 Hitachi, Ltd. All rights reserved. 21
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3-1. Challenging R&D frontiers HITACHI

Inspire the Next

Verification of the A-B Effect
(1986) = .

I
1910 1950 2010~
Independent technology devt. Co-generation Global/Open innovation
Electric locomotive :
: ED 15 (1924) MOS transistor EnV|r-onment/ Er_mergy
LA Shinkansen traffic Innovative materials for
SHP motor management system batteries
First product with (1972) = .
domestic tech. Next Generation BWR
Electron < = S
i ew FOwer bevice
(Tg'ﬁzr)o >COPe The Chugoku
Electric Power Co., Inc. - - IT
Shimane nuclear General purpose Finger V.em.
power plant (1974) computer authentication New ICT
‘ p ~ . equipment (2000) .
Electron beam i~ 3 ]Erefee oo ] . Next Generation
holography. b’& I Photonic Connection

)| Innovative Technology
[ gl " Proton beam for Database

"~ therapy facility Perpendicular
MD Anderson cancer center magnetic

Treatment started on (2002) recording HDD Robotics

o AR (2000)
ok

Basic

Single cell analysis

Brain Machine Interface

© 2010 Hitachi, Ltd. All rights reserved. 23



3-2. Global / open innovation L lhr =)

B Promotion of world-leading advanced research to pioneer next-generation industry
through concentration of knowledge within Japan and overseas

Analytical technology for semiconductor

Advanced storage device

 Hitachi Cambridge Laboratory, ARL, CRL
 Univ. of Nottingham, Univ. of Cambridge
« Paris South Univ., Charles Univ. in Prague

characteristics (2008/2~
» IBM-Watson-Laboratory
» SUNY Albany-Nanotech-Complex
« Hitachi High-Technologies Corporation
IS v 9 « Central Research Laboratory
Spintronics v
(2009: Nature Physics)

EE ap !
T

9

Encryption

US NIST international Cryptographic
Hash Algorithm Competition (2012

» Katholieke Universiteit Leuven
» System Development Laboratory

Tsukuba Robot special zone | .« A , Semiconductor
(2010/4~) 18D rdl inspection

: . ¢ Bt equipment
* ‘University of Tsukuba T

: , ; (CD-SEM)
s Mechanical Engineering
Research Laboratory

Green nano-electronics device
Tsukuba Innovation Arena (2010/4~)

Atomic level resolution holography electron

MICroscopy (FIRST program 2010/4~)

 RIKEN « Advanced Research Laboratoy
o MEXT  Central Research Laboratory
Electron  JST
microscope
Power device
AIST: National Institute of Advanced Industrial Science and Technology METI: Ministry of Economy, Trade and Industry

MEXT: Ministry of Education, Culture, Sports, Science and Technology JST: Japan Science and Technology Agency © 2010 Hitachi, Ltd. All rights reserved. 24
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IP strategy

-No. 1 IP strength in social innovation business —
Strengthening overseas patent applications
(esp. in Asian developing nations)



4-1. Globalization of IP activity (1) HITACHI
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B Strengthen overseas patent applications

« Total no. of patent applications: Overseas > Domestic
« Shift focus from US to developing nations in Asia
» Potential PCT patent applications for potential markets

Domestic: 53% Overseas: 47% Domestic: 50% <} 10verseas: >50%

| e
Japan (53%) Japan (50%<) ™
.~ — - a4
/(Mainly in developing
nations)

FY2009 results FY2010 target

= Anti-counterfeit measures: Reinforce local staff (numbers & education)

% PCT (Patent Cooperation Treaty ): WIPO international treaty covering international patent applications e 2010 Hitachi, Ltd. Al rights reserved. 27



4-2. Globalization of IP activity (2) HITACHI
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B Strengthening portfolio in develo

Patent applications in China (5 year total)
Heavy

ping nations of Asia

0,000

Information &

9,000

9,000

8,000

7,000

electrical 4000 Telecommunications
7,000
6,000 6,000
5,000 5,000
4,000 4,000
3,000 3,000
2,000 2,000
1,000 1,000
0 0

0. Co H

Hitachi Gr.  Co. A Hitachi Gr.

Patent applications in South-East Asia (5 year total)

600 600
oo Heavy oo Information &
electrical Telecommunications
400 400
300 300
200 200
0 T T T T 0 T T
Co. A Hitachi Gr. Co.C Co.B Co.D Co. E Hitachi Gr. Co. F Co G

JHitachi survey based on Shareresarch. PATOLIS. IFIPAT/Questel-orbit. Pat-List/CN © 2010 Hitachi, Ltd. All rights reserved. 28



4-3. Current state of patent acquisition (1) HITAcH!

B Example areas of IP activity focus for social innovation business

Company FY 2010 FS/PPM theme

Environmental/highly efficient thermal

Power Systems Company power generation; Nuclear power
generation; Power device (SiC)

Industrial & Social Infrastructure Global rail
Systems Company

Information Control Systems Smart grid

Company

Urban Planning & Development

Systems Company sl

Information & Eco-friendly data centers
Telecommunication Systems Next generation networks (NGN)
Company Cloud computing

Battery Systems Company Li-ion batteries

FS: Flagship PPM: Patent portfolio management

© 2010 Hitachi, Ltd. All rights reserved. 29



4-4. Current state of patent acquisition (2)  Hrmach

B Environment-related technology patent portfolio

[ Highly functional
materials
B Information &
Telecommunications
I I B Power & industrial
| I I I I I | |

Group

)]
C
(©)
]
O
C
—
2,
©
e
—
L
N
o
o
AN
=
)]
b
C
()]
s
©
o
©
()
N
O
e
>
o
Y—
(@]
o
=

1) Total of patents publicized patents for Jpan, USA, EU (EPC), and China
2) Hitachi survey based on Shareresarch, PATOLIS. IFIPAT/Questel-orbit. Pat-List/CN

Hitachi o A co.D Co.C Co.B Co.F Co.G Co.E

© 2010 Hitachi, Ltd. All rights reserved. 30



4-5. IP activity targets 3R el
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B Differentiation & prevention, contribute to orders

B Secure degree of freedom for business (cross licensing)

B Income from patent fees

© 2010 Hitachi, Ltd. All rights reserved. 31



HITACHI

Inspire the Next

I
Contents

5. Summary

© 2010 Hitachi, Ltd. All rights reserved.



Summary HITACHI

Inspire the Next

B New corporate R&D structure
 Shift the R&D portfolio towards social innovation business

* Consolidation of IT research facilities & integration of the
Design Division

B Research strategy

« Reinforce development of original technology to pioneer
IT-PIS fusion business

« Innovative technology to expand environmental business
& reinforce development of key components

B IP strategy

» Reinforce overseas (esp. in developing nations in Asia)
patent applications

© 2010 Hitachi, Ltd. All rights reserved. 33
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