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Today’s challenge and goal / 2
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Outline / 3
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1. Social challenge of Green ICT
2. Industrial challenge of Green ICT
3. Summary
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Challenges in solution research / 4
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® Solution research (V') 12— 3 %)
B Social challenge and industrial challenge (%t
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® \What is social challenge of Green ICT 7?
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Background : our environment / 0
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® \Ve are on the network cloud.

® Ve are in zero-emission/environment-hazardless
required era.
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Japanese electric power consumption of IT equipment in 2025 is five times
of that in 2006.

Reduction of energy consumption of super computer, server, network and
information equipment, consumer electronic equipment is a social
requirement.

In this new project, from the viewpoint of hardware, we pursue (1) high
performance semiconductor integrated system with low power consumption,
and (2) higher performance and low power consumption by electronic and
photonic integration based on Tokyo Tech research activity relating to
photonics and electronics area.
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Why “Green ICT” in Tokyo Tech ? / !
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® Development of long wavelength laser diode and
invention of vertical cavity surface emitting Laser
(VCSEL) [EEREL—YOMEMNEFELL—Y
(VCSEL)D FHA ]

® Development of ferroelectric material and memory, ant
transistor type memory cell [FHEFEAAEDEAFEMNGH
SOV RABIAE)EILDEE]

® Development of electrical and photonic interconnect of
next generation super computer [RHHLA2—aR
DRRaVDERFAMAR (EXEREKR &1 53—
ORUREAN)]

® COE21/G-COE program: Photonic Integration-Core
Electronics (I 7Ar=vO&HEIT7IEDRE)
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1. True Scaling: Contribution in scaling issue solutions of
11nm CMOS (gate length 5nm) in 2022.

2. Device/Material innovation: Low voltage operation,
stand-by power control and information storage in
device level.

3. Circuit innovation: circuit and architecture for
dependable power management, and relating EDA
technology.

4. Integration innovation: Low power technology using
information-flow media conversion
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Technological challenge (keyword) / 10
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® Green and Dependable
B Green
Low power, zero-emission, environmentally hazardless

B Dependable
Robust design
Ultra high reliable operation in severe environment

B Green and dependable high end server in
network cloud.

® These are required because of Social
challenge. (I =HIE:S
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Challenges in solution research / 11
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® Solution research (V') 12— 3 HZR)
B Social challenge and industrial challenge (%t
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® \What is industrial challenge of Green ICT?

B Revitalization of electronics/photonics industry
(especial semiconductor industry for me) in
2014 when the economic situation will be
drastically changed, or novel business models
are produced.
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MPU (Intel 4004)
1971, 2,3k Tr,
10um, 108kHz

21.72mm

State-of-Art
Invention of transistor, 1947 Many Core MPU _
(Intel, 2007) 65nm, 108Tr/3mm?-Tile
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Miniaturization has brought
e High performance
 High density(integration)
e Low power
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Processor count per person / 14
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Transistor per person 15
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What happened in these fields ? / "
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BC

Ski Jumping

Breast Swimming

Rule or regulation have been changed or modified.

F1 Honda

Nordic Ski Combined

Le Mans, Matsuda 1991

AETIE. webD S5 FALIZEEEFIALELA, Figure Skating
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What do we learn from semiconductor history ?
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Japanese shipment share has been coming down since 1993.

BEEYAO0T /N1 R2002F9R8 F5p.87 L YVERE Kazuya Masu



History of Semiconductor Roadmap 18

TOKYD TIECH
Chapter 7
Engines of Some personal perspectives on
Innovation Research in the semiconductor
Industry

Gordon E. Moore
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What was (is] Semiconductor Roadmap ?/ 19

f ﬂl(/ﬂ =L H—

ingExcellen

® 19884F  HAFE R (AR RILDTHo =M HFED
iy d

® Yang reportIZ#aEY . SETHER I T EEDT-
D F1)A - SlIAroadmap

B HARFERDIOVEZIVRTHHI=TALRDEEETY—
IL(GEER)E,

B & EOTOv X . EE . nxnﬂi'i1’r17é77 vk
IA—LIE. BEDODERWVEFRZES, - BRAZTEZS
EECRRETILUL—IL)ZEELT, V7 EM,

B XEDT7ER(L1993F | (LIfF. SIADBITRSA)
® K iftA—K<vZl&. Investor Relatlonsfﬁ)%t&
HICEDRRAETILVEED=ODLF)A R

Kazuya Masu



WURRIE 72 1T TIX7ZELVIR

/ 20
rovg TlECF——

FBEAEYRDE v F

FEARTF (AFY) R toHETOEyDHEEA AT

(TIE—4 i NEC) (2008 ITRS Conference ##1LY)
BAMNET (L) R A—D TR ML
BREAE) A—NAGETE BARA—=HHER

aAvE A —39E

?}fan:"ntv-ﬂ-

- Oty HEATYOIEE (IBM)
- (ISSCC(2009) 7% & ¥ L UNEDOIZTHERL)

7Ao070t v A—Ah
S PalolaE:S

® More than Moore, BiafaeETE

® HGAHSHEMEED M L1ZITTIEALY,

sz NEDO : LA EFHREEREIR (M) —LFv D) HfftBaF

Kazuya Masu



T AELELOMN ? /2

f ﬂl(ﬁﬂ ECH—

uingExcellence

® tHZIYEKR
B ARFEICIERIZELLY,
B FERE (FZIFTIEELD) B A4 R F
B 3 (L EELL VKR A<
B3FZ.AFEDHLLVATHTALBRKIZEYENLZL:
HIZESTHM?
O KEBHEEZXRDKRKZTLEL
B[, oI XEXRBHEICHEZTIHDMN?
® FERRRIFEENLAZFSAD
W 1988F : HAFERIIHERI 7T, TDRD A%
MERFEIZEFET,
B 20F & D20084F : g LULMEFIK R DA TIEHAHH RIS
@EEé§&‘iGM€¢}iL\Tﬁﬁ_O Kazuya Masu




Y BAO—R YT DAL 5H / 22

f ﬂl(/ (1) EH—
ing Excellen

@ 20F % M20084F: FIAZAEESIHF—
B HEEA ERE. TYHHERIMTDMBEL, Big Three

XS DEFETIEXFIZIZ]

HDRAHAILLLY,

BEFEA—HDIAVERRATHAIIVOUNE—R(ZE
S>THRbhoNdE KEBEFEA—H—OIVEFIVRIE

15<78%

O WFENDAMAEE - EDRARETILOESR
BRI ETILEBYSHLERMNZE 2 —IILEEEA

BE2—)LBAEEDH:

N3y

B R DRE: BEEEZEDCommoditylt (/XVaAVETIL)
BESBHEEIZDFY R FTEFEEZZRIHD=HIC

PEDLRESTEIKBY,

Kazuya Masu



3 BB (D Commodityt / 23

f ﬂl(ﬁﬂ ECH—

uingExcellence

= AN {EE

g | Ew
SEIE]
>
ATIT2I 50—
=¥ —
A7) T4 VAN juu b
A4

BEXBEBET/N\VIVIEZBET

& A hn{ih {iE

Kazuya Masu



miy

E S EEE->TA ? / 24

T ﬂl([ﬂ TECH—
PursuingExcellence

O HINHBREFETIELL. oL EIFH
ZEFA |

O EENBHREMIVATLEEZDE.
REHFER(EXEHEH)

BEERZERATLILYIFAZIR)

Kazuya Masu



H-BBERRTLOBINEEE?)

[T ELEG ILESREBR

® EXEAn
B AREEDOFERALAIEIZE ST, AZFHHEN LN
W iREE (FBE) DEEEA T

 BEESERT
B EREEER. - BEBRBUTICL-> T, AZERHOHER
W iRRE-REDEZRR,. SEDELBRZ D,

@ IRiE-TR/ILF—Edm
B Zero Emission¥Z it M El|& T, #hBkE 4
B AN O-o LIRS (hEk) &34

® /\{AHEm

B iPSHifE (BEER) ZMTICL T, FoahoDHER(F
Z7)

Kazuya Masu



GreenICTO B9 HD

® Green and Dependable
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® Green IC/Green ICT »5 “ICE Cube” ~

B Information, Communication and Energy
B In Infrastructure, Community and Environment
B For International Consortium of Electronics
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Information space

® [nformation space is changing. Mobile

® “Green and dependable” are indispensabile.

® |n 2008, Toyota's production is the top of the world. —
Business model of automobile industry may be changed.

Network cloud

~b

Very small
Information space

Novel mobile
information
space
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Body area
.,
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1. Social and industrial challenges of Green
ICT

® Contribution to the industry in 2014 when the economic
situation will be drastically changed. (#FZFEI{ERODEZE
JETEAE)

® Creation of new industry (¥- EZA|H)

2. How to perform our Green ICT

B Collaboration of researchers in Tokyo Tech (at the first
step) (FAZRAELTOIAZEHEAE)

B Academia-industry collaboration
Closed Technical Workshop (CTW) (FEFE#EDHEHE)
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