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2003 | 2004 | 2005e | 2006e | 2007e | 2008e 03~08
E P CAGR(%)
4k i 43.7] 45.6] 48.4] 50.6 ) 55.9 5
o D 14| 15.4| 17.2| 18.6] 19.8] 20.8 8.2
T > ks 14.5] 16.5] 19.5] 22.2| 24.2] 25.5 12
B Lk 25.6] 28.1] 30.6] 32.7 35| 36.8 7.5
LR 12.6] 13.9] 15.4] 17.2 19] 20.7 10. 4
L 2.7 2.9 3.1 3.3 3.5 3.7 6.5
B 113.1] 122.4] 134.2] 144.6 155] 163.4 7.6
ERAE F(%) 4.5 8.2 9.6 7.7 7.2 5.4 i
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TR AIEEFIT S FAKNDS P L4 b T FEEREL
1992 # A CAN 4 % 7 [SO11898 #-8%» 5 p 1837 @ TE T A
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BEE AR NERE BRSNS B ) s .
= F % CAN ﬁi.ﬂ_ﬁ« CiA (CAN in Automation) #dg# = » 2002
# [SO~ 2 7 @ A 5 [SOBUS shm##-2 [S011783 - IS0 BUS ~ J1939

fo CANopen 328 L % CAN chip ek 2 » gt R B cdp 5 24+ 0 o v
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2 ®p b1 fgfFR € (Society of Automotive
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SAD it R g R A fRERTRT 2 TS pnl e
(Electrical System Group), # % #62 % d=|+ 2 B>t 2 o
AR g MER I A2 R ke

By ARR ¢ 4

3o

h

N VAL LR =9

PHI6BLR G HHE P TS ARMARE

v" Automotive Electronic Systems Reliability Standards

Committee
v Automotive OEM EMC Committee

v (Circuit Protection and Switch Devices Standards

Committee



v' Electromagnetic Compatibility (EMC) Standards
Committee

v' Electronic Design Automation Standards Committee

v Electrical Distribution Systems Standards Committee

v' Electric Vehicle Forum Committee

v" Embedded Software Standards Committee

v' Ignition Standards Committee

v' Starter Motor Standards Committee

v' Storage Battery Standards Committee

v' Vehicle Architecture for Data Communications
Standards Committee

v" Vehicle E/E Systems Diagnostic Standards Committee

v" Vehicle Electric Power Supply System Standards
Committee

v" Vehicle Event Data Interface Standards Committee

v" Vehicular Flat Panel Display Standards Committee

#* Electric system group £ B i » A ¥4 » 783 > FHEE
gt P2 Y SHFBRRFFE B EFEERPREAREE > &
AR R S PR o B R - SRR R A RE Y B R
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THRERREHRET Lo NJIFEARD * T3 A FE -Electric System

group 4p M B 4o T WP > a2 &) B A B 2 Miss Debbie Brooks.

Debbhie
Electrical Systems Group Brooks
Automotive Electronic Systems Reliability Standards 248-273-2467
Circuit Protection & Switch Devices Standards
Electrical Distribution Systems Standards
Electromagnetic Compatibility (EMC) Standards
Electronic Design Automation Standards
Embedded Software Standards

Starter Motor Standards

Storage Battery Standards

Vehicle Architecture for Data Communications
Standards

Vehicle E/E Systems Diagnostic Standards
Vehicle Electric Power Supply Standards
Vehicular Flat Panel Display Standards

Vehicle Event Data Interface

— . ISO (International Organization for Standardization)

B %% 4% % i+ e % (International Organization for
Standardization, IS0)& - B BI'ZH#H - 4738 ¥ &€ & SRR e o

HEind MG 2ok FIp DRt 2 25 BEd > RS RT A SER

FRengn o M E ARk s BLE S B elgivE R R FE R eI &
% o

BIRARS R B b & Bt R F AR 0 20 1906 # = 21 2 P
FEORER R —RET I L [ ¢ (IEC) o 2 & Fpeips cha 15

hF oA 21926 # R FIRE 4L & chEE P ([SA)KIE - £ 8L A

10



Wi AR 6 0 ISA eh1 (74 1942 & % 0k < 1946 & - % p 25 B B T
REAGRIERER ATI 2 - BATDRF RS B P HEERE
B e g (Tfeis AR a3t £ 180 st 1947 & 2 7 23 p & 54 =

o MIAATEL P N o T A 1951 EFF S ] BERE 1 EE

[SOH8 ) A= R A > B - 2 28 o5 f1Z B
W2 LA B S rzka R FRG L 2 ER2 Y F LA
05 pREE AN B e B FIERE2 (7 iz A
Fphr B A PR T A#H L R 1 2007 F K ISO %5 16T B ¢
B~ 2001 $tas% B € (TC) ~ 542 B =% f ¢ (SC) ~ 2287 1 iF/] &
(WG) ~ 112 63 BESFT Ll X8 ET 17041 B2 > 217041 B
TRe FAPE FI-AEgER D> ZEF A€~ RFEFERFR LA
B PRAE > dpd fR AR R RTR R H PO R KT At S ek gt R

e E £ Rk Reikg o

HEBRERE

- FFEETESAS
- EBRERRERT
R TEEERERS

HEeENEAY
< ERENEAY
irittied e

kel et 0

Bl 4 :




ISO/TC22/SC3/WG3 § 7 2 & # fra + Bt iRt 1 18 TC

# Technical committee # % A ¢ ~ SC # Sub-committee ~ WG %

B

working group’ 7 MR # TF XA RBEFE - FRTBEATH -2 2

# iR, AR g 5

!
=
=
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=
2
oy
ppas)
=
o
\3:
\ N

i

£35 16 B 1 i/} '=(Working Group) , £ ¢ % = 1 v/ B i 1H TR

SR

IS0/TC22/SC3 2.2 ¢ B W &= H = %2 # Rt

- R A KR

- FER 7 (18) - BE R BET13)
m Austria (ORY m Argenting {IRAM

m Belgium { NBM Y m Australia (540

m Brazil ¢ ABMT m Bulgaria (BOEY

m Canada{SCC) m Croatia (HEMN

m China { SACY m Hungary ( MEZET

m Finland (SF3 m |ndia (HIS

m France (AFMORY m Mexico { DGR

m [reland ¢ FESAI m fongolia ¢ MASH Y
m [taly { LRI m FPoland { PKM

m Japan (JISC) m Romania { ASRO )
m korea, Republic of ( KATS Y m Slovakia { SUTH Y

m Petherands {RER Y m South Africa { SABS )
s Russian Federation (GOSTR Y m Turkey ( TSE

= Spain (AENOR Y

m Sweden (S5

s Switzerdand { Sk

m LISA (ARSI

m United Kingdom (BS1)

ARG S g sk 58 1S0/TC22/8C3 > bt A RE > VR » %
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= ~MOST z g (Media Oriented Systems Transport)

MOST 7% &2 * 5 kAR g M @ F &> "TF 2 % 7404 s stenfe ™
WE2 fF B 2 DaimlerChrysler ~ £ 48 2 2 Oasis Silicon Systems
g% 3+ i Harman/Becker = = MOST BB » 4% -3 @47 5 =i g
2 e 3B o~ Bl Bedp AL O MOST AL & s Bend o5 URAE k3L
He e FHTHE 214 ~DVD & CD 3% ~ T & &7 B -~ GPS #4n
AR EEATH BB B ARE S BT EENG T AN S

B R ke p o MOST = o * f BMW % F& 2 4% o MOST ZpF & f 4o

# Aston Martin » Ford , :u_m —
General Motors Honda BT pyarmanBecker
» Hyundaifkia # Jaguar + SMSC
Porsche ESA
» Toyota » Voo
S L)
®5 : MOST ¢

13



MOST e MOST ik Sk i 5 R385ttt 1 (e o 2 p i o o
P DB FRFEAERFT0? A & FRd ARF P e

T feds MOST it i 2 12 vhehis .4 % > MOST ik B 4 £ B 5 B
FPpTORE L 10T T v fppe ke S Bdp FL R ¢
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MAC Bgbie (73D 5 ehe * A o io— MR 1 e AR o g f

Fe 2 TCP/IP ¥4 %_ o
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£ NOSTISO0 4 > Hf @B @ L5 5 7 &7 117 &k

W

GEVE i\‘:}% GERE T E KA od MR T BT S gl
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2z ~ AMI-C (automotive multimedia. interface collaboration)
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IEFHEERIEIT

AMI-C 2467 12 ¢ * 1394 & MOST % (% 5 ¥ ehf i Bjmds o it e eh
M e g 4o ~ BB A > p o &% F AMI-C endf82nv o e

¢t AMI-C e BB 3 PR A2 X

1394 itz g4 pi B 1 ¥ 2 F B BIHRARET %4 1394
Trade Association ¥ Intelligent Transportation System Data Bus
(IDB) i 74 b & « B BRK LA KE 1394 n2 fpikh 4 7 o
THlE fed F 1394 po el o 1A CD 2 DVD 43y - 2N

TreE A A - K HRFARE

IDB-1394 HAt 2 &7 & % S fRA > ¢ 357 HREZEE ~ T4
3o A LR KR NE S RT3 KA RE R g
[DB-1394 58 = 3 i o 8 % JEfp i 5 LB e % = X%
(Customer Convenience Port ; CCP) - %2R+ 4_IEEE 1394-1995 -
1394a-2000 - £ 1394b f- 2 it L o T - BHBLE 2> 1394 2 ¥ §

SRR BRI G bR A6

17



d 1394b 7 Wk &4z 7o = e CCP > s E i # AR
(hot-pluggable) 77 3%3& » is Peif 7T+ £ E o P PR E¢

A 4£ 120100 ~ 200 > 2 400 Mbits/s i FHk fvenil ¥ o

7 ~Flexray & p id 13 4 % 45 o 555 o
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Bosch = # #73 1 &2 % CAN (Control Area Network) i 1%
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FRE e CAN> At B & ARTE /* chg fo ornisfr F3F5pF
g s 2 2 (Time Triggered Protocol, TTP) » M3 &g B % {

B R MHend b e d o

BRAF R P ETEHFEAALE AT EFFHFRT > 2
Lo IEFFHFIAMF I REORE R L aemr
AR BN F R Tk o Aes R L & 2§ B
BABSECE AT AR RS ALY T mIREN LA
R Ed Ao ot FERPE e K3he IR p AL s
Pzt irr o BEA P ARDF PIEHEL - FERFREE
FELARFARIPRF O PEERRFL (FR DRI IARAD
W EZPFTRE TV RET §F L HE) o kil
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(Z) @*»EE 35 d 2RI oPIBEOAE AT & iiﬁ_:}'

(2) BPFRIEFALHEL B AR2FY - REE -k
A R ANl [ e R Sy
T A5 PE R Gl FR D E B o AT R B P T4
W VU LY Do o

(I) g¢RAI i nprtral ¢, 25 %4

PR

BRI % B ik 3R B 0 U AR RN R o
dol gk LE R Y SR E 2 TICAN » Byteflight -

TTP~ FlexRay o & * Jepep sk f§ A 51 ~ % :

(- ) Class A, -20kbit/s: LIN, Low speed CAN
(=) Class B, 50~500kbit/s: CAN, J1850, TTCAN

(=) Class C, safety: Byteflight, TTP, FlexRay
(2 ) Multi-Media, >20Mbit/s: MOST, IDB-1394

() Wireless: GSM, Bluetooth
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Mt B R T B R BB -

Gross data rate

£

FireWire
_ MOST
25000 kbit/s W L’ Optical/High

speed serial
| —bhyteflight
10000 kbit/s a)” @Bﬁﬁﬁﬂﬂi New development

on twisted pair
W RS-485 (twisted pair)

1000 kbit/s I
“JJcan 1SO 11898-2 (uistcd pair
—l CAN
20 kbit's | AT Single Wire
Cost

2 et pn 0t e (TTTech Computertechnik AG)

FlexRay {53 HK @A AL 2V 4~ F BEE ~FR> T o

BRI B G

T S IR 0 2 3 FTDNA
(Flexible Time DivisionMultiple Access)’AS (Active Star)

RO R LR g R FEAES TS R

PN

2,

B {xE & chpF R e o Hoji o

FTDMA #_#¥— @ﬁﬂiﬁ}’ A RFEERECPERR cFLRER
3R i {* F H % TDMA K3 & B &2 F

FIZFEPN - d b G RAM AL 5 FRDOFIERER Y > dopts

®
PEOLRBHERT S T 00 S fos R AL R 0 7 A
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Static part Dynamic part

-
% sl o

12131 <1151 [s][5] - 1] & 2] 1 <]

"

Communication cycle

BT~ FlexRay FIDMA & ﬁig?]ﬁrﬁ); 7+ & B] (TTTech Computertechnik AG)

FlexRay % &t~ Bh4tBEap3d )50 > » ﬁ%{“f TORARE

ST R R AR A F IR S AR 0 $E o L BlAeT FI8HT A

-
ECU ECU
] 2 3 e
active star
network ECU ECU

. 4 5
II ™ [ - |

ECU Active Active T T ECU '|

1 Star 1 Star 2 . i}
linear
. passive bus

ECU ECU .

ECU ECU| |
10 8
passive star networl

— o

B8 ~ 4F s chFlexRay 473 B if
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AS H- BAHLEBMBE Y SEHA LG oA BB foL 2
(3 BEF) o ¥t > FlexRay B # &f #E | 203 7 5 Rfeen
Famat A PRSP W ROTF FME e 5 (Cross

talk) ~EMI/EMC + izt R AETE 0 i+ dhd § 3 Hin g F L f et

e AR K d 3 Rk R R BB

Flexray ¢ #

Flexrays=nie = #g inAutosar » 4 % Core Partners ~ Premium
Associate Members ~ Associate Members ~ Development Members °

ML AR TR A R

(Development Members)

f Associate Members

Premium Associate

Members

Core
Partners

(=) Core Partners : #%< ¢ R 375 BMW ~ Borch ~ Daimler -
Freescale semiconductor ~ GM ~ NXP semiconductor ~ VW

FTRE -
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(=) Premium Associate Members : & & ¢ R 33 Continental
Teves AG~Delphi ~Denso~Fiat Auto S. p. s ~FORD ~ HONDA -
Hyundai-Kia ~Motorola ~ Nissan ~ PSA ~ Renault ~ Toyota -
Tyco ¥ 13 ek - 3% Premium § R o {] %

1~ s & F @* Flexray snji* 4p B Hoiis
2~ RBHIETIILT )R BERR

3 Adp¥ L R ¢ Steering Committee 4y F ™ » i & %48
1 i®/) 2 Working group
A~ BEpFLE N LD
(=) Associate Member : B ©2 ¢ A 3+ 73 ADAC ~ AISIN ~ Alpine -
AMT ~ Atmel ~ austriamicrosystems ~ Avidyne ~ Berata -
Bertrandt ~ Calsonic Kansei ~ EADS ~ ELMOS ~ EPCOS ~ ESG -
Esterel ~ Eurospace ~ Fuhitsu ~ Fujitsu TEN ~ Haldex -
Hella ~ Hitachi Cable ~ Hitachi ~ Hyundai Autonet ~ TAV ~
Infineion ~ IPETRONIK ~ TROC ~ ISUZU MOTORS ~ ITRI ~
Mitsubishi Electric - Murata ~ NEC ~ Nihon ~ NIPPON
SEIKI ~ NSK ~ Okaya ~ OKI ~ Pacifica Group ~ Porsche -~
Preh ~ Renesas ~ SCANIA ~ Siemens VDO ~ SKF Industrie -

SP Wwedish ~ ST Microelectronics ~ Subaru ~ Sumitomo »

24



Sunny Giken ~ Suzuki -~ Tata Elxsi ~ TDK electronics -
TI ~ ThyssenKripp ~ Tokai Rika ~ Toyota Tsushu ~ TRW -
TUV Nord~Valeo-~Verifica~Visteon-Volke Consulting ~
Wuerth Elektronik eiSos ~ Xilinx - Yamaha - Yazaki ~
Yokogawa % 66 1 ‘2. 5% » :ZAssociate § | Pl &

1 ¥ &% & *FlexRay$itr

3. EEABIiT i gd i

(P4) Development Members : % & ¢ A 3 7 3SOFT - ARC
Seibersdorf ~ Berner&Matter -~ C& Group - Cadence ~
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TOYOTA MOTOR CORPORATION
Nissan Motor Co., Ltd.
Toyota Tsusho Electronics
Honda R&D Co., Ltd.

DENSO CORPORATION

- 4 ¢ B (Regular member)

CATS CO.,LTD.

CALSONIC KANSEI CORPORATION
TOKAI RIKA CO.,LTD

YAZAKI CORPORATION.

ADVICS CO.,Ltd.

OTSL,Inc.

Yokogawa Electric Corporation

Hitachi,Ltd.
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Bosch Corporation

TTTech Automotive GmbH Japan
Vector Japan Co.,Ltd.

NSK Ltd.

GAIA System Solutions Inc.

Fujitsu Microelectronics Limited
Infineon Technologies Japan K.K.
MITSUBISHI ELECTRIC CORPORATION
Mitsubishi Motors Corporation
TOYOTA TECHNICAL DEVELOPMENT CORPORATION
FUJITSU TEN LIMITED
Advanced Data Controls Corp.
Sumitomo Electric Industries,Ltd.
AISIN AW CO.,LTD.

AISIN SEIKI CO.,LTD.

Freescale Semiconductor Japan Ltd.
ARM K.K.

Renesas Technology Corp.

SUZUKI MOTOR CORPORATION
Isuzu Motors Limited

JTEKT Corporation

TOSHIBA CORPORATION
Johnson Controls,Inc.

Hitachi USLI Systems Co.,Ltd.
NEC Electronics Corporation

Murata Manufacturing Company.,Ltd.
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FURUKAWA ELECTRIC CO.,LTD.
ETAS K.K.

Renault Japan Co.,Ltd.

Elektrobit Nippon K.K.

GAIO TECHNOLOGY CO.,LTD.
NEC Communication Systems,Ltd.
KEIHIN CORPORATION
Continental Teves Corporation
Yamaha Motor Co.,Ltd.

WITZ

HONDA elesys Co.,Ltd.

TDK Corporation
Austriamicrosystems Japan
eSOL,Co.,Ltd.

MIC WARE Co.,LTD.

dSPACE Japan K.K.

Sunny Giken Inc.
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Mazda Motor Corporation
Change Vision,Inc.

AXE,Inc.

NIPPON SEIKI CO.,LTD.
SparxSystems Japan Co.,Ltd.
Eiwa System Management Inc.
NEC Corporation
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JATOCO Ltd

NXP Semiconductors Japan Ltd
Mentor Graphics Japan Co.,Ltd.
FUJI SOFT INCORPORATED

Inter Design Technolies.Inc.

% ¢ R Associate Member

Shinko Shoji Co.,Ltd.

HAGIWARA ELECTRIC Co.,Ltd.

NGK SPARK PLUG CO.,LTD.

KYB Co.,Ltd.

Ryoden Trading Company,Limited

Agilent Technoligies,Inc.

Takasaki Kyodo Computing Center Corp.

TOSHIBA INFORMATION SYSTEMES(JAPAN) CORPORATION
Sky Co.,Ltd.

Ryosan Company,Limited

NILES CO.,LTD.

Fujikura Ltd.

Fuji Heavy Industries Ltd.

TOMEN ELECTRONICS CORPORATION

EASTON Co.,Ltd.

Hitachi Information&Communication Engineering,Ltd.
Shindengen Electric Manufacturing Co.,Ltd.

NISSAN DIESEL MOTOR CO.,LTD.
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HYUNDAI MOTOR JAPAN

OKAYA Electronics Corp.

Xilinx,Inc.

BRYCEN Co.,Ltd.

MITSUBISHI HEAVY INDUSTRIES,LTD.
TOYO Corporation

NIHON DEMPA KOGYO CO.,LTD.
DELPHI Automotive systems

HINO MOTORS Ltd.

NEC Software Chubu,Ltd.

Cadence Design Systems,Japan

MITO SOFT ENGINEERING CO.,LTD
MITSUBISHI CABLE INDUSTRIES,LTD.
Digital Information Technologies Corporation
CANON SOFTWARE INC.

WIND RIVER

USE Inc.

DIGITAL CONTENTS

KYOCERA Corporation

SANSHIN ELECTRONICS CO.,LTD.
TOYODA GOSEI CO.,LTD.

MAHLE Japan Ltd.

AISIN COMCRUISE Co.,Ltd.

KPIT Cummins Infosystems Limited
KYOEI SANGYO CO.,LTD.

Symphonic co.ltd
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