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"End-to-End" Smart Grid
(High-Level Taxonomy)
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TV EREETUELTEY, EOX SRRV T, o3 LfIANE D OB R A
<V K 191 FA~— 7V » FIZHT HEEOHET ¥ — F 2R LTEY, FHEEEN
EZTHAL, EOXIRBRICRS T ERTHDOTHS, 7272 L 2 OSITHE
BRI~ —7 v N T A N2 b 0TI/, T LARASCEMME TRy &
Tol2bDThHD, iz, BHHET L7 40— R DO LWHEHITOAIE S Z O FEILE R
LTWa,

X 1-9 ORI RNV X —D2—TF 4 VT 4 — EEHRE) A 77 (kMR E),
arya—~ (M) ZaRL, fE7 7V, BT 7 > bAh—Aa BE. ROV ALY
—ZRLTWVD,

BARW) 72 p8I 4y 17 & L Cix. FAN(Field Area Network)/AMI(Advanced Metering
Infrastructure)-~<> %, Software and Application X%, HAN(Home Area Networks)
and Energy Management System “X) %, DR(Demand Response) X % Smart
Meters, Advanced Control Systems and Grid Optimization <> %, MDM(Meter Data
Management) XU X 72 ERH 5,

APPLICATION/MARKET
SEGMENT 2010 2015 2020

Substantial and growing market penetration and

—— Significant and wide-ranging

AMI The first large-scale deployments

Uy Infrastructure build-out I ST
Demand Response Limited reach (mainly commercial and Substantial market penetration for residential, Commonplace with a wide variety of
0 industrial customers) commercial and Industrial end-user service programs
Grid Ontimization A handful of utilities beginning distribution/ ~ Sensor technology embedded on the distribution Dynamic Sensing everywhere; Grid
P substation automation projects network; automation becoming routine becomes an Intelligent Utility Network

Distributed Generation . : o ) Approaching Mainstream

Integration Nascent Maturing, but still a small % of power generation More substantial presence;
Expected technology advancements and increased . . L

Energy Storage Afew pilots among progressive utilities Distributed Generation penetration will boost \(ligfllerr(;lt?oqu ST T
storage’s role

PHEV N/A Smart Charging V2G (vehicle-to-grid)

' ) . Gaining traction as “set-it-and-forget”
UBEAET (BTG SRS IS i B g technologies make energy management Routine, Web-based
Management Systems consumer demand

simple to use and cost-effective
Source: GTM Research
Hi# TTHE SMART GRID IN 2010: MARKET SEGMENTS, APPLICATIONS AND INDUSTRY PLAYERS] , p20, Fig3,
Greentech Media #-%& ¥}
B 110 A<=}V y FOTFVr—vay, fiGeEs AV e F L LT L—A
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WGHRETD

8 E

FI) =3/

A BB > THISER
pemandResponse T RZREERERM > —1—F—EH
Grid Optimization [ e ) S By
megraton [ #iERE A S| A YAM—A~
DTS DINAOHEA S| A YAM—LA
e Fo—JHEE B V26
ommnenoans || o{ ween-reme

%2020 13 WG OBFZ —7y MR
Hidit : TTHE SMART GRID IN 2010: MARKET SEGMENTS, APPLICATIONS AND INDUSTRY PLAYERS] , p20,Fig3,
Greentech Media #HEEHHZ HE-5 & WG (2 CTHERL
1-111 A=—+ZY v R7 7Y r—va vyoBmTE

A<= 7V RIZBHRT 287 70 r— a v - i o0 T, 2020 % TO Tl %
T2 TW5, 2010 1%, AMI ([ZOW TR O KRB TR THIL D2 dH 5 DI
(L, 2o Ay FHELIFIK—REVOT oY =7 FREHINTWDHIEIT & A
TWd, LAl 2020 FETIZIIWTNGEEA L, 77727 Mb - v—F 1bb LITH
FEREHEZH > TWH b0 LR oD, DE D, 2020 FFIZITENEHA 7 T OREINTE
WLINDZLILRDEBEZDRET, TORDIAHBZYP—ERZZDT T v F 7 4+ —L4
DO EITHREINAEEZONS, [ENBAY— T Uy ROXS—T7 77U LOERM
NELEIZENDEN, ZZTHRY EF5NTHWAENTHOT 7 U 7r—3 g b HEEE - il
BITHY, EOT—<bFT7—T7 7 VIR 0EL LTS,
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mhdu!imy
ness operation

Added value network Advanced applications
management & optimization (EMS, DMS, Trading)
(applications and systems) l .

e
Network control & ?__r‘-,_‘— SCADA . . Information

supervision

gateway
(single-or multi-utility) |

Private & public networks
2 S e

Capability to provide solutions for an integrated utility business operation

Source: Reliance Energy
Hidlt : TTHE SMART GRID IN 2010: MARKET SEGMENTS, APPLICATIONS AND INDUSTRY PLAYERS]| , p80, Fig26,
Greentech Media & ¥}
X 1-12 T RTAER (ke vay)

WERBIEILY AT LLRBRIEOHRIE S AT &, BEBEHY 2T LR LT, 0N
ML LTV, A~— "7 Uy REERBTHIZIE, ZNHOENEVRASRIZDIED
AT N ETEROFEENGL 0D, FTEAY— Uy RORAY v hEISNTWAEIED
Kb, M B, BOEETL2ENME, RO, INDENSHOEE AT LAOFKE
WX vRtt s D, (FIAITREM LICHBEERS 27 A (GIS) Z2#iE 2 Z &Ik ol
@%%Mﬁ@ﬁt%¢MMkP$£@/XTA@%A £ 5O & e TE O
DM ) A~— Uy RERBIT 21202, BHEFH Y AT A (EMS)., %#EX(H
BEALHIE o 27 & (SCADA) | ﬁﬁﬁ/zfA(DMQ f=EEFLL 27 4 (OMS).
ANMEB, PR RV —FHE ZOMBIE S 27 A%, BAWCHREZILHET L2
EPMEE 2D, THHDY AT AERIZEDHLWT Y r—a UEFEBT HITIE
MR TNEA LT —Z DWBEPMEL 72 D ROV AT ATIEXISTERY, VAT
L EIEROFEITEEREICEHD D EFICHBER VAT L ERDTD, VAT LFEEPLR
v MU — 7 OREFUTH T o TE, BRROFEEOH D A —I—NHFEEZ BbND, HilfEl
AT POV TIEABB° SEL TH Y, IT VAT AIZHOWTEXIBM A7 7 472 EThH
5o IBM AT 7 /I Z OB CIERITIEEN T2 Z R PHEE D,
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TOP 15 AMI DEPLOYMENTS - NORTH AMERICA

$2.2 billion for AMI project which includes 5.4 million

1 PG&E g:"“"r‘:l"é:mm a 5,400,000 557,000 N Y 2008 2012 EE,/ Landis & :':I":"”sa‘l’;""g (Smart Synch | o\ vic meters. - to date 2.3 million gas & electric
Y have been deployed
GE and
" multiple Landis + Gyr the 5,000,000 meters represents a goal, AEP has been
2 | AEP Midwest 5,000,000 200,000 N territories 2007 2015 (different adversely affected due to recession
territories)

$1.63 billion smart-metering program SCE has signed
a $480 million contract to buy 5.3 million (gas and

Southern California Southern California 4,800,000 ongoing N Y 2007 2012 Jtron ftron alectric) meters and communication equipment from

Edison (SCE) Itron, which will provide 80 percent of the meters
for the program, according to Vanessa McGrady, a
spokeswoman for SCE.
Southern Company e
4 (includes Georgia South 4,400,000 1,000,000 N i Jan 2008 2013 Sensus Sensus
Power) £l
$500 million expected cost (doesn’t include the
$200 million for the Miami smart grid project. In the
project, GE will supply smart meters, Silver Spring
: Cisco (networking) & will provide wireless communications and Cisco will
5 5:’:‘2?;?:;;2’(3;“ Light Florida 4,600,000 100,000 N Y 2008 N/A GE Silver Spring (wireless provide networking. Carol Browner, who coordinates
9 R communications) energy policy at the White House, was on hand for the
announcement along with FPL Group CEO Lewis Hay,
GE CEO Jeffrey Immelt, Cisco's John Chambers and
Silver Spring Networks CEO Scott Lang.
$700 million project cost. IBM, Cap Gemini and
6 Oncor Texas 3,000,000 250,000 N Y 2007 2012 Landis + Gyr Landis + Gyr Ecologic Analytics are also working on Oncor’s smart
grid project.
7 DIE Detroit, MI 2600,000 30000 Y announced Itron tron $350 million program means more accurate meter
* T Aug 2008 reading, power outage detection
o announced Itron [with eMeter
8  CenterPoint Houston, Texas 2,400,000 250000 N Feb 2000 2014 Itron software]
both Landis + Gyr and GE will deploy in Deleware
expected start 4th announced GE/Landis + “with flexibility to expand usage of the smart meters
9 Pepco Holdings (PHI) Deleware, MD, NJ 1,900,000 P 02000 N Partial Mar 09 2013 Gyr Silver Spring in other areas of PHI's service territory” as of writing

‘waiting for PUC approvals in MD and NJ. Deleware
alone will cost $100 million

Duke has received PUC approval for a 700,000 meter
deployment in Ohio; Duke is seeking approval for an
800,000 meter project in their Indiana territory. The

10 Duke Energy Indiana, Ohio 1,500,000 0 Y Partial 2008 2014 Notannounced = Cisco cost of these two deployments will be $1 billion. Duke
has not yet begun the PUC approval for their two
largest territories (North Carolina and South Carolina),
‘which will be another 2.4 million smart meters.

San Diego and

Sempra/San Diego Gas expected start 2nd announced N
1 & Electric southern Orange 1,400,000 02009 N July 2008 2011 Itron Itron PUC approved $572 million project
counties
5 q Elster 63%,
Ontario Smart Metering AR .
12 Initiative (13 different  Ontario, Canada 1,300,000 ongoing 2007 2010 g;ﬁf’g"'o':"' E'sy":g(m""""s"‘a" http://www.metering.com/node/10059
utilites) G
. proposed nearly 2 years ago, and was transitioned into
13 E;;’;c"c“' Light& Connecticut 1,200,000 0 Y N - - a pilot costing roughly $13 million rather than the nitial
$225 miilion
14 Portland General Electric Portland, WA 850,000 N/A v 2007 SEmn STEIB a cost of $130-135m, delivering annual savings of
Co. $18m from 2011
Currently 100,000 smart meters have been installed
APS (Arizona Public N announced Kore Telematics/AT&T around the state and the company is currently
5 Services) Arizona 800,000 100000 N v June 2008 2012 Elster (backhaul) replacing 7,000 meters per month. Within five years,

APS expects to deploy about 800,000 smart meters.
Source: GTM Research

Hid#fL . TTHE SMART GRID IN 2010: MARKET SEGMENTS, APPLICATIONS AND INDUSTRY PLAYERS] , p86, Fig28,
Greentech Media & ¥}
B 1-13 dbk AMI BAFE~4 (TOP15%t)

<WG DEZ>

1-1313, A~ — 7V y FIZEDLEEODEEZ R LI bDOTH Y §7TIT, ZH,
ZRRIRAZEE, FBEERS AL TEBY | RARETERBRE TH BNk L &S L
TETWD, IOME¥ET, BEETEELAED TS, bhivbiux, 2 bBEHEKT
OEW DI BT, T—F—, ZONN— =Ty 7R EICHER L TR EZET 5
VEND D,

FEIZ, AMI DWW T, 2007 505 2008 4RIZH T THEK, 5 FFREDOFHE & 72> T
Do IAKBINTITEL D 500 HHEDA~— b A —X OF%E A FHH LT\ 5, B STl
BT 50 TERENEEHZ HNTW5, 7r Yy MR THEEED D 2000 M2
EOERZFHRLTCND, A—HF, Fv hT—7 L HITRFE A — B —MERL DRI IEE
STWeWnWeE Bbihs,
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2. SSEMS ma >+ 7+ —Social Service platform based on Energy
Management System (SSEMS) -

F1ETE, Av— 2V vy FOBAICOWT, HRTERMENL TV DI, E
AEERR, FEMOBE 2R~ HIFRIZIEL, A~V — M A—% (SM) TEfEkL7z>
AT LT —FT 7 Fx OEMPLOICERTRETH D Z L 25 L, bivbiid, “2020
FEOHZTBWTHERP—E 2% VT LF—IROFTTRMIETL2L” AL
T DU AT LAHAMEHAT L LT, Social Service platform based on Energy Management
System (L%, SSEMS) % et L7z,

2.1. SSEMS D#ERNDEE

| SSEMSH#

SSEMS® »t BR fE 12

SNI SNI =y 2
TR Sl CEMS
SSEMSA> 753wk -
SNI %7
~ SN SNI @
BHA(T5

oK1 [I5
HEMS =]

SSEMS: Social Service platform based pn Energy Management System
SNI: SSEMS Node Interface

ARTF &

215 EEMS
BEMS

Hhigi 5

2-1 SSEMS O#ELAHER
® SSEMS iX.SSEMS 1 > 7 5%y b & SSEMS Node Interface (SND® 2 DDERH>

HERIND,
® SSEMS A v 77Xy b, BEEY —EAEZE#H L, SNI 25 L TT /31 X,

101



YT URAT HORBER, FIEEZITOWETHD

® SNIiZ, TRA R, ¥ TVRTFAEA T TFy "EHEERL, TR, 37
VAT AERE, B —EREEBRTLODT— U A BEETH D,

® SSEMS IZEid 5T A A, ¥ TV RAT 2% xEMS L& X5,

K 2-1 1213, b niEE T %5 SSEMS O AR (T —x%7 7 F v) (SSEMS-A)
%9, SSEMS /X SSEMS 1 > 7 5 % v k& SSEMS Node Interface(SNI)® 2 > DR
WENSIRDHEEZ D,

@®© SSEMS-1>77%v b (SSEMS-D

fhex - ROV — 2 A AICEEE L CEA, BT B THY . EH B,
SRR, e PO VX —FEO F T, SSEMS |Z SNI 41 L Tt 357 /31 AD
IRREZ R, HilE LTy, Mk — e 2 24292, Bieix, £ TH-720 | JEE
PECEHMER EOMEIE U T Th o720 LTEW, A~v— R 7 Uy R EBENA
V7T EHMEE LTRSS,

@ SSEMS Node Interface (SNI)

fhe s I —ERORBOTODREED T NA A, HLWVIET TV AT Lz
xEMS(X=H, B,F,E 72 &)L & % 5 ,xEMS & SSEMS % A > % — 7 = — A 9§ HHEREN SNI
T, SNLIZLL T D X 9 22 BERE % FF o,

A= 7 Uy ROBHEREASA 77 &, BEATTEORERA L F—T = —R
B

TRV —IHEE R, IR

FRENARR, R > b L OMAEA 7 —7 = — ABiRE

BT DT NA R, T2 AT LADOKA B FRE

SR Y b EENE OB, KO —EAED DDA ¥ 7 = —ZX(APDE b o7
77— N = A HRE

B SSEMS %73 25 A (F/34 R)

Fex 1L, SSEMS IZ2 MoV T VAT A HDHWET A A% xEMS(kx=H,B,F,T,E,
MOV EFRTH, bV T AT LXK, i SNIIZ & - T SSEMS (286 5, f5
P—EREEEKE L TRETIDIZ 0T 2T A HDHWIEXEMS ThHhoH, Zhbd
HAffix, HEMS, BEMS, FEMS, EEMS, EV v 27 A 7 EEBNAHEEI THFZERE 7%
INTW5,

I SSEMS 7 —F 7 7 F ¥ OFFM e REHL, 5 3 HICFHT D,
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22. BWEL&S &Y S SSEMS DREDIF

® SSEMS IR AVF—DOHEHFA L VO FEDOT, HSHEEZFRT H-DDOTX
N —FHER—ZADY—ERTFTFTy 7+ —ALThHD,

& Xv— 7y ik, BHXE, EEROA 77 L LTEAT—EREELN,
SSEMS 13D A 7 7D L TOHEY —EAREELZEBRTLIHDTH D,

SSEMS®DHIEDIT

\ 2ED H L] \ \ TUEFAAN ‘ —————
Sfhitt& \ EHER H o ‘ ‘ BREHHE H 4 \
H—EX
T ][ s |[wmewwn| [ & |
‘ R H 8- B H EE -t ‘ ‘ B/ AR ‘
SSEMS
BHAT—4YF BITT—E A
mEE— L
T4 HA, ETFKE,
EER. ..
REH EER BEER TEEXR
(Bulk Generatigiffansmissio n)(Distribution) (Customer)
e —— R ———
FE (LERAD EHEE FE(FiRaED

[ Instoesresy [ ] #t42H—ER
[ ] matvasemsknry
2-2 SSEMS DOALE-SIiT

o BtV —E R LiE, Society(ths, HUR, #H)BH X DIHSMEEMERT D
DI —ERENS, TH, RiF - Eif, B, BR, RRE. 8. ©C¥E5H
REDI—ERIZRB,

« SSEMS i3, #=B R R 2HEEBRT DO OEMES T —ER 2= X VF—F
PREBOBEADPOEBERY Va—Ya b LTRETSZLZENE LTS
v b7+ —ALThH2,

« SSEMS I, BfttES Y —ECR LT RXNF—A VT THA LV E—T =2 —RT5S7
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Y7+ —LTH5,
- SSEMS i, TXAE—( LT IEFATE, BER (TH) MhE3<,

Hex PHETT 5. SSEMS ONESIT A2, A~— 7V FOERPLMEET LV E S
N5 NIST €7V EMWTHAT 2, £/, SR L LTI, 22 2~3 FDRa—7
T, A% 10 FE#EEZ RIEZ DM CH D Z 2Tz TE L,

M 2-2DF FAA %, BIETONIST O Z2~— 7 U v FMEAEF L TH D, KX
STODHEERAA VBB LTWDE ESND, A~v— 7 U v RiZix, #ERbulk
generation), &R 7 U v K(transmission), Fl&ER 7V » K (distribution), &%
(customer) & V9 T OPEAUIZHEHE LT, KEE I FEFREICE U2 EH % (operation),
~—> v N (BHEBI~—7 v b)) BABEY — XU GRe)—v e d) NEE
NTWa, S LTk, EhLEMG, Pk, EhoRm L2 38, ENT 257200
N—= R BENEEY —E XA E TT X TCOMEREL LD ThH D, NIST £7/LICk
FBEIY—ERZONWTIE, BAENRFIE LT, e —E A, IMAZEE, RAakEL
BV —v A, AT Fr A, EAVER, R—L2FHRERHTF LN TS, 2B, EEA
~— Uy RELTERINDGDIL, FE, ER, £ALICHATLIANL—% &)
F—ERARAAL L EEZLND,

—J T, NBOHR, AiEkZE, KE BE, Gt Sths, ik, &0 DIHEHTS
WALDBEIL, ARETETZOWRLNSZIETIZA 5, Society (thax, ik, #i) DA
T =7 RV — KT, Society BIRICKE RELAFFOARKEEIII N OHEOMRZ D
RERBEELIRRT DM ERNDDH, T OHEORE REL T LoD — 2%
S — R LERT D, BARITIE, T8 &2 - @, B, R, R, Rk,
BHEEH R SIS 2 — R LRDON, 4%, Bl —E A @ad—ev2biib
BIEAD,

X 2-212BWTC, NISTET L TIE, A~v— b7 Uy RBRHERVATLLEE DR N5
MDZONWTIEL, BT LHEBRETIIZRV, bivbhusa L L 5 &35 SSEMS 1%, +—v
RO TYH, BV —E RO Nba— X CHET AHEKTHDH, £z, B
RHLOF T, FER, EEREVI LV b, BERNDOTFER &V D I FItICFE Y
THHEELTH D, bhvbhud, 5%OHET—ERCBITLENA 7 7 ORETHEEO
BEMEZWE RS BN HRGET, BEEL., 2 — X L =X — R OBR
I LoD, MBI REANIR ., HABHRICIR Y filie & L& X | e — R RHto
OO —FHIEMT T o~ N7 4 —L4 L LTO SSEMS % #afd 5,

ARFCIEL, BUE, Z2HE TR SN TWDHA~— 7Y v K HEMS (Home Energy

Management System), BEMS ( Building Energy Management System)72 &, &%
4 FEFEDSMAEFHEE LTEEL, LA, THOEMR LAY — U 2 & Ol
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e, A v X —7 =z —AREEFLICE Z T,
2-3 1ZIE. INHRPTSNTWAD T AT A Society D AT —7 KA —E . bivb
NKEFT 5 SSEMS & ORZ H S 72 8OTRT,

Socierty®
*i,%.ﬂ._t“x X7_'_77|U['l5‘“_
RiHtE
)
ey — B Smart Grid

E Rz
el
Mg o —
ERiR
e

—

\ﬂ'—t“x

2-3 SSEMS Ll EMS, BXU, HE0Y— U RRHM, ZRAORELR

® SSEMS %, Av—+Z VU v K, xEMSx=H,B,FE,72 &) L E# L THEY—E 2% X
T =7 RNVE—IZRHET D,

SSEMS & A~v— 17U v K, filt EMS, #t&D A7 —7 Ry — (T8, AR, &
¥ EANRE) LORRERT, SSEMS X, Av— U v R, A Z—% v Mito EMS
ERE L TR IV —FEDO FTCAT — 7 RV A—Zh— 2T 50— 2
TI7y b7 =L ThDH, THEAX—DOENEEN 2 N— A AT FT)rtas - Hilko
3OO (IFEWAETRKEE (QoL)), 72 « 4], [TEMAL)) Z#ER LoD, Ak
Mty —e 2482k, HEVEXEOZDDOT T v b7+ —245 SSEMS ThHo, 2B,
M Tlx, (LAY — R BHEER, 2T =7 R —LHICEH SN TV DR, BAIck-
Tk, 2V —ERB{YUENRAT — I FVF—LA—DGELH D,

2.3. SSEMS MEA#=

® SSEMS i3, Bt — v RZRET DD DOTRIAVXF—FHT T V74— AT
»HB,

® SSEMS it AN — EARMEIZ L D2 KB RN F—RIENEEREME 25,

® SSEMS OEFRIZ20; h—ERAMEHELFEL TS5 SSEMS Xy b VT 5L 7
NAR, BT VRT L&A V7 F12272< SNI (SSEMS Node Interface)
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2.3.1. SSEMS®OEY 3V

HERIEEERD-ODSSEMSDEE|(1)
Societyh ¥z HEEEADNERDAERE

Vhxe
#z5 B IR
KEHEHE
P

O
: ;
% %
% %
A B
1% - Hhisg
()

X 2-4 H2REREEOT7DD SSEMS O&E|, fERDIRERSE
o fERIDHEY — P RERTIITRLE RO KIER A LITHETHA 9,

2-4 1%, HEBAZ DFBICK LT, 1EROIRRDZEZ HER L TWD,

ZITHE, RiEE (FT7by7) WMROMEL, EXEORBOMELEZ THD, FFC
BT & 2 \WNEE OITRBIZ 35 1T 2 B IR D CEEZIZ RIS E L TR 0 | KR, D0
FFBRAEIC L > TULFEAEAL—T"y b (BAREHE Y720 O R ROk )
DEIFFCE VRIS D, 2N EENET 72012, EROIEE, E5#ofHE, &Ho
Bk, NARZOEFR, X 5ITIE, AT, BERES. HDWITRERHNIC X D Hl R v
AL kaﬁ%&%ﬂk bNTW5, —JF, B¥EEEE L UL, Bz ~—Ri, #i
PEDSHAL, T A N 8T p—< U AD[H ERHRAIHED S TN 2 03 ik O b Ol
BAEDO N T I A T 75 ME L, LRoBikie EaEN, & DWW ITTHERR SN
DFETHIELTVLIONRBETH L, I, 2R DFEY =X LF—%20T TH
KDHHFHNTOEY Y OKELZED TODR, ZOREEZHERT 7200 TH, BN
BRI A B 2 D L. EFICRE RRIFNR T X & D WIEFHERFRL T RV —HE B
HELTWD, SORDEXEDFRE, NTb v 7 OEKRIZIIFCHRNETHA 9,
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HERBERROD-HDDSSEMSND%EE|(2)

SocietyWM B X SFEBNDRERKDERS

& - HhiEg A _

22 EERE
RELEERE .

‘ SSEMS ’
& fhis
)

BfY—EX o ES P

-L%ﬁg ’ S ‘ ’ xEn ‘

X 2-5 $-EREMROT-HD SSEMS DAE, HLWVEREDE 2

o HEY—EAOHEALTIIAF R L KIBICH L TE 5RIEND 5,

Wiz, HEBMEOEE Y Y a—v a3 vt LTOV— B ADE 2 5 CRIEMRR O ATRENE %
BEESMICE X CHD, B, BEA 7 TIEASND Ty 7 &ICHEIL TAL—T
v AN A8, IS, FT e v BRNEREROD D - TEHAEMAD LN E
C. Py 7&IHFLTAL—Ty b (BARHETZY O Ry RofxsE) 28K
BEICHET B ZENMBNTND, LEN-T, BN THSNDRETHSEL LI &L
TH, FEE FhvbAL—7y MIBIFFCX o0,

LinL, HExE b Ty 7 BEEENRAETZHME 0 LIERVEICHECE T2
b A=y MIbT b v 7 BICHHIL CHIfFCE D, ZIUTERGEHNSE X T,
TR DO RIBRUGEIZO/RN D, Bl ORE . BIERFHEELEDIX 5D X xhiic, B,
BILR AT E 72 EEEIC D DB AL X — b 2R L L TRIBICHICTE 27255, i
X, FT b 7l s IR A ST SRR E LTRSS AR TH D,
LHhAA, EEOEAODIIE, BFIIAEEEICLZ b0 Thal, BEICEL
THEBER, HEORAFER SRR LERRE B E > TWDHR, 22Tk, ¥—F
ADBEABEN TR X —HEOBEND b RERDREZHTAREN NS 5 2 & 235
HpE LTI,
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SSEMSDE w32
Society 2 BREBEADY 21— TS5V ITH— LA

RS

Rzs ’ . ﬁ;‘jﬁ;ﬁﬂ eV
K& IREE 3 [P
ﬁiﬁ FY)a—ay, —ERD R
ML
Ix)L¥— ‘ SSEMS ’
ERTO
J)a—3>
EME ESRXETIL, HiE. .
A 3 B ST E%
& - Hhig
O %E SR/ A IR - S EER
By —ER
Hehe | =52 55 4l | ERATEHE L] | | ISt
1—*(;'("7;%—57 IUATFAAUE e S

2-6 SSEMS v Y3y

Society 232 5 K& R2EIX, H4 RO DIRB= IV —2 BT,
Society 231 2 5 K& BRFFEIL. AVWICEET 5,

ERRR ZBRT D & =X NVFXF —HBRITIEHEEMICERT 5 L TFHEI D,
SSEMS (3fHBIRED Y V) 2 —v a VERELWHI XV b, BEY—ERXE LTHRR
ZHEL, KiELcXNVE—RE EE2HS,

Society(fh4x, Hugk, &Nz K edEIC, AOHEKR, MT b v OB, &l
b, B, B BFEEEWS 2 R’H 5, ZHHMEIL, FBE. 84 K& eo T IEEN
Do RO OITHE R 3 F— I JHEEEEERT 201D 5, RERDL, Z
Mo OREIL, HWIZEEICHEES 505 TH D,

Society (X246 OFEBEMRIZINY T LER H D, ZNHREE S > & bE Y, %)
RHN SRR T DML N LI D, TDOTD O RV —FHRANDPERO
SSEMS t&Ex 6id, £OHEOREIX, HA]0r — =¥ —h3 gl Cldie
<, TELHMYZL DEEMY —EADOHEGHEE TCOTXNAF—REFE (L THA I, £
AU Ko T, EREE L TIEFEB TE RV KRIFR = XL —DENFRF AN FEE TE 5 0]
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Performance Limited due to Power
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For Portable or Mobile: Cool Chips

Major Issue is Low Power
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[FEAGREA] 2010 4R

[ZDfth] CO2 HEH &I, 2007 H0D HARIZIS 1T D FEEICKT 2 V) CO2 HEHH & 450g /
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()
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2 E BN
H. Shikano, M. Ito, T. Todaka, T. Tsunoda, T. Kodama, M. Onouchi, K. Uchiyama,
T. Odaka, T. Kamei, E. Nagahama, M. Kusaoke, Y. Wada, K. Kimura, H. Kasahara,
"Heterogeneous Multi-core Architecture that Enables 54x AAC-LC Stereo
Encoding", IEEE Journal of Solid-State Circuits, Vol. 43, No. 4, Apr. 2008,
pp.902-910.
K. Kimura, Y. Wada, H. Nakano, T. Kodaka, J. Shirako, K. Ishizaka, and H.
Kasahara, "Multigrain parallel processing on compiler cooperative chip
multiprocessor", Proc. of 9th Workshop on Interaction Between Compilers and
Computer Architectures INTERACT-9), Feb. 2005, pp. 11-20.
Y. Yoshida, T. Kamei, K. Hayase, S. Shibahara, O. Nishii, T. Hattori, A. Hasegawa,
M. Takada, N. Irie, K. Uchiyama, T. Odaka, K. Takada, K. Kimura, H. Kasahara,
"A 4320MIPS Four-Processor Core SMP/AMP with Individually Managed Clock
Frequency for Low Power Consumption”, 2007 IEEE International Solid-State
Circuits Conference(ISSCC2007), Feb. 2007.
T. Kodama, T. Tsunoda, M. Takada, H. Tanaka, Y. Akita, M. Sato, and M. Ito,
“Flexible Engine: A dynamic reconfigurable accelerator with high performance
and low power consumption,” in Proc. of the IEEE Symposium on Low-Power and
High-Speed Chips (COOL Chips IX), 2006.
CO2 Emissions from Fuel Combustion 2009 - Highlights, IEA,
http://www.iea.org/co2highlights/co2highlights.pdf.
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» Wafer Size 300mm

* Probe Quantity 150k

+ Pad Size/ Pitch 60pm/min 90um

» Current/ Power 5kA / wafer { 15kw / wafer

» Temperature Range -40-125deg.C

150k Probe Card Overview Contact Bump

S. Sasaki and Y. Nakata, “A Challenge of 1560k Probes on 300mm”,
IEEE SW Test Workshop, June 8, 2009
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. Organi-
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®3D: Proc. & SRAM .
N 3D-SiC 2008
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4GHz(1.2V) 10-25W 11O
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