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Area Network) # %A 45— XNV YPRHAL-O%2KRYDIZ, BMWRT 771,
FIAENCAN 2 HHTH I LIk o720 TH B, 20004 LI 1E, CAN 7% SAE
J1850 £ 1) & A5 EE AT & v ) FI TR SAE 28 CAN # i & L CRAE L 722
L5, SAE T3 CAN OfE#ALD D S7z. LT, 20004E (2 SAE J2411 (fi%
), 20024E 12 SAE J11898 (&%) & L T CAN 23KE T LIz 2 i
LY, REIHBEA—7 b CAN ORHEZRG L.

AFTIE, SNOMEETT NI NHNERE 2572 RICER L) 2T, BN
THEALIZIL D) HLA TV AR FENZERE 70 b 3)b, FlexRay, MOST OBLIKIZD
WIS, BGEE A v T — 7 OFELOFEN, BRNSIEDL AL % Hbs Y
’ﬁofw%ﬁﬂf@% TEHALIG B 2SS S AL, SINREIC 2 o 72 B S ClE ¢

JEEALORBIR T 5TV D, WIS, BeoBNT A 431, AT %
ﬁ5W%®&gﬁ%L,$ TR e I IE AL, S O R RN A D 3K
LE/BLTEY, ZOBHHEMI2TEL I EDPHAARDHBEREEIZ L > TIEWHE
TH5D.
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LD

KEEOBENE, FWINZ B 2 HEREE A v MU — 2 OEELORGENNZBENTHZLTH
5. 1980FMEIZEE A Y M7 — 7 FMAHBHIEA SN TEEK, L OEBHEX A2
NZIHBEICNAT AT AR HE L TE72205, RROFHETIIME OM@E 78 b 2V h ikl
ENTWLKTHERAZOVWTER TS, £0D9) 2T, HPETIZWINAERELIZH) A TV 5
FER 715 70 b 2 )V, FlexRay, MOST OFEHEALDHIRIZ OV THEND .

1 BHHEEEAS Y T — 7 OFHEL

1-1 BEIEORY NT—71L

PO THBEOMEE Y AT L1, BIERG EETRE SN v TFREE, TDAL Y TE
Tz o THEPHIEZ 1T B H#E2=> + (ECU : Electronic Control Unit) F» o —
71 V7% “point to point ¥ AT A7 TH o7z, A4 v Fi#EL ECU MIZIZ /N — F ZAEHEAS
LAN (Local Area Network) b &, KD ) 7 IVEBERSH A ¥ L#@E 7T bV &N
SN T/, ECUIC L Y ERFIH SN0 —F IV RilfE s A7 ATk, GBS A
TANTEE LTz, 20720, 120 EBECU OWMEEAN Y AT A &RICHEEST L2 LTk
Moz,

ZINou =V RBEY AT AL, WEIZEEO ECU A1 Do#@ER# GEF/NA) 128
BEINDEERLY NI =2 - VAT LIFERL TV, TS OHEH LAN #fE 70 b a)
X, HEEA —H—TE AU Yo Ta balk LTHESN, ABELZETF VAT LN
FEHUL SN TV o7z, ZOH20004FEEH 5, T2 I H IR LAN |23 722 # 0 CAN (Controller
Area Network) Z @M L7z 2T 21 s TRbONDL L) IZH->TE. ZOELIC
£V, HEEORTHE - 24tk - PuEtkom B2y <, AT AECU 24y U —21bL
SEIHFRIET 2 Z LRI R > TEDTH 5.

REZITHBEO 7L -3 A7 A THNE, HBEOEAEIECTH S (11T 5] Hitotk
BEM LR C, XD ZETHRBELRERIET L —F VAT ANE#EILLTWE, 512 [#
5] (W75 ] #EEL B L 2055, ETEEEEN EIETWE, YATIv T - f /R
v = v (systemic innovation) %3 5, L) EKOKIEZEESTLH LT T r— 3
YORFIZE o, PO IRS ECU OEEREL - MELZ I 57210 THL, £40
ECU %% v b7 —=27AL L =AM BB HE KO 5ND L) Il o TETWVLIDTHS.

M1, HROBEGREERAY T -7 - VAT ARBBELZLDOTHD, RT4% - 87—
LA YR D x— TR BA5R - HHGERER - BEZ IR L, BERERLEE AR L2
NENOHIHFNRIAELET, Kty NT—27 - AT LARHET 5 L) Hf LAN ©
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TR LAY RT . E2RRER )
= Y Le—a ! va?zﬂ-w -
e’ t_’ T ‘-l:.f!h ‘-l:..-‘!h-

£ -97#1!-'?-—-?“-!] -_T_T_ #2549-2
AT 2.4kbps~10.2kbps [ [BAFE-by-Wire Plua(ASRB) |
A 7 ::m:'r:zwm-- FOKbpA~1BOKSRE

125kboskLIF -, 'f.J'."[‘- =
;I-'J

I = bl
X 1% AL
Lo S-F ) I?H'f":’l
_m | oo
A 1 [ -
izs :r-mrf 50QkbDS I L I MJ 7

TVES i AFP
oA e 4|1,,y,, ,JA,” ABS

TREATF TR 1 f | I

CAN -- SN EE ) |

[
ASC : are conditioner EPS : slectric power steering . K-
ABS ! anti-lock braking system 055 § occupant safety systam HHH

ACC : adaptive crulse control TW55 : tactile vislon substitution system
AT : automatic transmisshon VICS ¢ vehicle Information and communication system

1 E5&; LAN DR
AT 4 (2005) B & U http://www.kumikomi.net/archives/2005/12/19snet.php?page = 2

A 5T 5,

F7RE#HT—F, A7)z b F—, T7arRE, K74 %Y A7 L1E CAN T,
ZD ALY AT 413 LIN (Local Interconnect Network) THifd 5. T IR/ — A
TTV YT, TL—F% HEEIEZ EEEPOEREOSVHEE Y AT A0KD 5t b %
T—=bF LA VRYATAIZOWTIE FlexRay TEH#is 5. F72, TT7 /Ny 7 AT AICHFE
ENDLE4EHRT AT L TIEASRB (Safe-by-Wire Plus) % & 70 b a)Vz, [EHERER Y
A7 5Tl MOST % IDB1394 72 &% vy, ZNZENOHIEH Y X7 4 8E7— M7 = 1 &4
L CHERE RSN, BEEESETOSFREIEOEINEIRSI NG LIk 5.

12 HEHB\EZ Y T OEELEADSH

(1) FhEALREA S B

Il bu=s 2bictE) BEEORIEM &R, K& CRF 155 (R W8, s
BRHHE, /X7 — ML AR BREEST) 6, > v —3% (RLHEE: Be&R - 71Ny 7
F) Hf % S EEEE S S, FRPNOBEDSEE LAN 70 h 3V E o Th v b
T=2bENTwE (E1). BRSO, BERLNVORLLLO%F—0 70 o
WIS T ENERFEIEN DL TH 5.
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x®1 F[HEEISEUES LAN 70O J)LOEH
FH& KT 45 et NT—FLA VR | ERA
s . YVY, TL— —F V. H—F—
E7% F7. o=t ITNY Y L e Z{z; nA
Py ay | xrav. B | @kl ABS, F 723y
v a s
. thf LAN i~ LAN | 558 LAN
iR AN | (HOkbps~ | (30kbps ~ (% Mbps ~ 2
P 500kbps) 10Mbps F2£) 100Mbps)
A ANAT Y b A LAYy b | UTNVEA LT —
. A N N —
=2t Sl Sl 5 5t
[ O O LS HRam A5 1300
- AR - B HET ST o e v
o SR R TR oy
- 2E R - 2E R
SR (Eak
LAN O#4)
- CAN (ff3#) - CAN (- %) | - CAN (F53#) - CAN (#3#)
- BEAN - Safe-by Wire - FlexRay - DZ2B/Optical
Hi# LAN 7o b2 | - LIN - BST - IEBus
v - MOST
- IEEE1394
- MOST I
AT SEEER

SAE (Society of Automotive Engineers) D512 L 1UE, 74 YL ABEDLEFD D &,

LI AMEYEE:S

BN T& 7.
1 LIN 2577 7 7 Mgk

FIZA DL T8 ODDOFEHTHEES Y T — 7 DU
LT, #Nnenoty M7 —27TlE, BEH LAN 70 b2 VoL © ) EZL %5
e Z2iE, RFqdlEo 7o b3, 10U EOBAEAELLL L T 7278,
o TCwh (SAE, 2003 : 1-3).

% (Lupini, 2003). #

g7
H

19804ERNBAIC 7' 1 b T )VFlT A5 HBH LI A S TLISE, %<®Eﬁ$x—ﬁﬁ%h%h&
HINAV AT AR LCE. ZOEERN2 THIELTEBS

B LAN O HEJEA~OE AL, K74 R\ AT a0006F -7, UL, Zhbidh
T ANEHGIHH Y AT L THo/2720, TARNRA YT F 2 AOHIHEEDND ) BRI
BES o7 KEMICLAN 258 A SNEH201E, 7914 A7—0 [C2D), GM O
[J1850VPW | 7 & 19804E LA LI TH 5. 19904FEMRIZA B L, ¥4 4T —Iik [CAN],
BMW i [I-BUSJ [K-BUSJ, 7 514 A5 —i% [J1850VPW], 7+ — NiZ [J1850PWM |,
I3 %1% [BEAN], &> #1& [MPCS), HEEE [TVMS] % &, #HAE O R 7 1 HilH R H
|LAN 7’0 b 3 VERRF L Tz,

L2L, WekEzduoic 7o b a VofEEfbasER LT < 19904 I K E T iE GM,

Tr—F, 754 AT —=2KHBEHHSE (SAE) OFRE L2 J1850 #HHT A L)%k -
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720 BWKINTIE ¥4 55—~ U H CAN (Controller Area Network) #* £ L CTL%, BMW
RTIT A, KIVEH CAN 28T 5 L%k o720 20004 LAREI21E, CAN %% SAE J1850
X0 BB ATE G &) RIS SAE 75 CAN %5 r LCRE L2 E» 5, SAE T
CAN DOIEHEAL S S 7z, 2 LT, 20004E 12 SAE J2411 (%), 20024F 12 SAE J11898
(#53%) & LT CAN A2KET b HIL S Nz Z/UC XY, KEFEE £ — 5 — b CAN O
FRMBL TS

M7 | VATLOWE | 19805 B1F G2F 60F OME 80F G6F O1F 08%F MF NF NF OF UF MF GF NEF OF BF NF 0F OF 0F 0E WEF 09F 06F
[alEE Ok33: [Cromn) 0132 four  OFI:BEAN -
08E 00E WS »
PBE $F5:0PCS
NS [ @
@75 PRLIHET
AGH: (Gadiler] QGH: B5IVPY
ket ©GM: [Alante] 07,,-} stupwm
g $05{215-1020 3 au X
A #iiL5- $5(L5-Y
A @ii: Bl @ N
Y0LY0:0AH
@GH: [Buick] (CRT)
i AFZHCAT: | Bl
85425-
UF AL @B & DUETTE @5/L3-<2: [5-Class] L5 N
i A B [3501] [ 13l
~k 4BE AZE
Ex | #5450 e
77%'4 AfE
1 APFRC0-ROM Data) W54 L3-<0 [5-Class] {028 optical;
A i ATYH{C0-ROM Datd) #HOST
v AZF(CD-ROM Date) #5130
ABEGD-ROM Data)

i) A Point to Point ¥ X7 4 OKF#IH Y X7 L @D ELHIE S X7 L
[ IMEEEERL TS, it CAN ORERERTY, ERICLVRLZ AOFABBRIEETEEV,
AT % 8E - #U (2001) Z4EIE - INE LEHER,

H2 BEEX—hH—0HEHLAN 7O MIILOEE

ZHZH CAN I, 19804FERICKR Yy Y2 ll Lo TRE SN/ 70 Fa N Th b, 19834EI2F
ALT =XYYL OERFUIN U THIEICET L, 19864 2 A @ SAE Fik#4312T CAN %
BEE, 19924EIZ ANV TR - XYY DS 75 ATERLENTZ. 1992451213, CAN DZi#EAL
S % CAN in Automation (CiA) A5 FA I TR S, 19934E12 ISO 11898 (FiH),
1994412 ISO 11519-2 (fi#H) & LCARRES N, EETY 2 — Wil E 2572, T2 LD,
WM A = B3R T4 R —F8T— b LA VRO 7T 0 ha)l & LT CAN DL RSN S &
I o7z (&FE - Bali, 2001)2

2 FlexRay DiE#AL
BMGED R 0 72012, BAEOHMN Tld CAN % £ & L T500kbps THM L, £ » ECU

ZHAHELCWD. LaL, B0z ERIC L) BHETIEERESR / — Nz LD
TRAPEL, ZHOCAN v N T =2 %75 — b7 o A2 & o THHE LHlIE 2 R 28T
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LONBURTH %% FlexRay 1, mi# (F%E510Mbps, CAN OZE20M%) - &EHE (2ER%
PAR—= T, REMN S EEHEOEY L T) OEFEETREE T 5 CAN 2T 2 #8154 v b
T =7 HHETH Y, 20006EH 5 FlexRay T> YV — 3 7 LI & o THELED ST E 7.
PIF I, FlexRay O #iEh (FlexRay version3.0) % #i/3 5.

21 BEANEFEEBEEOER
FlexRay D#ERI LHFHIILN T D3 OTH 5.

(O TDMA (Time Division Multiple Access) S X 5 ¥ AT A S L ECU &80
i I b e

@ Fft S N7ZECU R ED (R EH MEICRENTE L) 2453 2% “Static
Segment” & BELMAIZHD  REEMEDSLR INDL (BEEEOEV L ONRRE S KN
DIEFHEFEENRCEEDNH S, CAN LABOHE) “Dynamic Segment” 257X 1 BE

@ WHERE (7 ry— BEHR) OffELHES NG

2002412 v1.0 253 AL CTLLK, FlexRay I3 kB YIS A D 5T & 72, 20054F K12
13, v2.1A A95EFE &7z, FlexRay 12, ¢ TI2 BMW & Audi AV FEHEM T L T 5.
20094FEKIZIE v3.0 B EE L, TDFHATR b > T FlexRay I vV — 3 7 ADOHEBIIFEEMITH
TLTWwWAY

2-2 H3t#E FlexRay v3.0NEE &
RO TH 2 v3.0DEH R 2 TR, EARE2Z8E 70 b3 VOETIXZR VA,
EDHEHLRTWE ) ICBBAE 2B - ZEL TV,
1) aryra—5 - FKAL - A 25 T2—ADEH
FlexRay DilifE # O LAz 2 v b a—F LIPS, Zotkies A A b GBEZM
HATa~A4ay) MoA 8 72— A%BEL TV LETOETRN D 5.
- Slot Multiplexing (sharing of static communication slots between multiple nodes)
- FIFO Buffer
- Cycle Counter
* Timers
- CHI Commands

- Network Management Vector

(2) T kraVo%LH
KRERET R E LT, FEME G E0BINA 2R Sz,
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O #EE#E (Bit Rate) : 10Mbps (212 T, 5Mbps, 2.5Mbps 2SIER 2B S 172,

(@ Dynamic Segment @/ 1 AxPEDHAL 1 /7 4 ARG S, TR 4 AR e R
S AXDRALTHER T L— L DB A XDRA LA, Ay b - By vy O
BINL VL) ITHRETE S NS,

@ WHFEAFROEN 0 2 o0 RB TR H 72 1B S iz B S g,
TT-L (Time-Triggered Local Master Synchronization) & TT-E (Time-Triggered External
Synchronization) T& 4. v2.1A THE STV % TT-D (Time-Triggered Distributed) 75
ATAY PT—=7 - 7 FZAFNIRE2 DO ) — FSLBTH L5, TTL A TIE”
Z A5 MNIZ 1 DFFE1ET % TT-L cold-start node 25HE— D[R]/ — N & L CTHRET 2 (M 3).
TTL X, @Rz ESElEZmEzH-7200L S b,

TT-L cluster —
coldstart node
I FlexRay channel
' |
o NG | SN | honsyne .. non-sync
1 node n
first second
key slot key slot
Io=1 D=2 ID=3 D=4 ID=§ D=6 D=7 D=8 D=3
| ] 2 el
startup startup
frame frame

3 TT-L (Time-Triggered Local Master Synchronization)
HFT) HANSAR (2009) Presentation material.

TTE 5%, TTD oty b T—27 - 752575 — b7 =24 THRUOFAMUESZ D5
IHRTHSL (K4). BZEHEBTIE, TTM (Time-triggered Master) J7i & IFIEI T\ 7z,
MEORM 2 — Fafzmnizd, = by oA DB L2234, TTE 72 9 27 13E1kT 5
(BREL 2\, A= oA ZIELT 52 L3R TH 5. TTE HRIZ, EEMEZHEET
L7200 EOMHTHE L2007 I A #FAPESE-VWIGELREICRAE N b0 LE X
bNb.
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Non-sync NON=-SyNc
node 1 node 2
time sowurce cluster FlexRay channel
(TT-D)
timea gateway gateway
interface ~—— nodes
time sink cluster
(TT-E) FlexRay channel
| | | |
non-sync non-sync non-sync non-sync
node 1 node 2 node 3 node n
4 TT-E (Time-Triggered External Synchronization)

HipT) wieE
@ Wakeup ~DHEEEB NN : WakeUp During Operation (WUDO) Process 7% E &1 5.
Wakeup 13, I Y FE—=FDRY — N7 v THIATRbILE TULATH D, ready IRET %
W — FE Ry b= 2 RS0, v2. 1A T, N EFET %74, Wakeup
Pattern Emulation % fi\2 2 %E2H 72, T L, v8.0 Tldh vy M —Z7/EEHTH
TURNTA Y RTIEFESENTAZLICED = FE Ay N ZIIEINEE D T EHT
E55912%% (KM5).

cyclen cycle n+1

NIT

static segment

static segment | dynamic segment

new WUDOP

high
idle
low

B us Eusxiﬁps\ 6 ps L

B us

E5 WakeUp During Operation (WUDQO) 7Ot X
AT RIS

ORI, [y b= 2{FEIPIC TS —SOHBTY Ly bENL ) — FEERS
HD ] [BEIO-OFIREICH S ECU 2 HE S| R EODHENELONS.
ABEREIL, Wakeup HIOHHRETH V), FlexRay Tld Sleep (FFHEIKEE) MO TIEZ &7i2
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ODWTEHBESI TRV, ZRUTH 2 0b 5 TREMEINS Nz DiE, AUTOSAR’ T
BE SN TV L FRIRIEIZ S 2 RO 2 ZE L 720D EER 5N 5.
® YHBEOBELE FEMERE, EMC % D720 @ER EOBIBRELE 2 ST
LHEDHEN e 5 72— T, MROIIZET AHIF9131212% < ko7,

2-3 FlexRay DA ENH

T T2 X 912, BMW, Audi TiZ§ T2 FlexRay Z S ERIEA L TWh. 0
> FA Y HEHE A — 7 TORMEZHMR L L22GESEAICITTbIL TV 5.

VW TiE, X0 EORVEEWEOMHTEL#E L T\wah. Z4id, FlexRay T#HfE
T5ECU#ZNENOMTHET L7 —FOHEICLY, HEOBHWECU ZFV—7TL1C
7Ry FT =2 IZGELEOMIZAA vF (Switch) %#%1F, 74y ME2BECHELY A
A FIZEoTHIHTAZET, 742y MR LA V2= 7 (BRICAT
Va—=0rr) BURRETALILDOTHE. ZDOANZALIL T, FEEETEHE LR
WHHTAZENTE S, VW DIREIR, FlexRay D@EEEZHHATAICN472 5T, ZOEmHE
HWETFIEH LA S8R L GHENTELHMAZEAT LI LT, TR MEZIHIL,
otk T = I HEROBMLLIEL L) & T50THLLEEZLND.

FlexRay O HOH TH EEMH I N TV L LEFTIITH LT, WEEZEIIXIS Lzl
BV 7 b7 OMENLE A LD SN T WD, Audi DFEREZ & F K I12% L, TTTech A%
AUTOSAR DV 7 b7 =7 - Y 2 — WIZHM% BN L 7- SafeCOM % fi% L, ZDEY 22—
VIR LT, HERELEOHIE TH 5 IEC61508 @ SIL-3 #2iF% TUV NORD & ) Hlf% L T\ 5.

AUTOSAR D5 #)id FlexRay &l L72b D & %> Twb. AUTOSAR4.0 Tix, ECU %

7— N+ ¥4 —3 v — (State Manager), {5~ 1 —3 ¥ — (Communication Manager),

TAr—iaB

| AUTOSAR 5284 LB (RTE) | &xvoroz7
e s | & =
e
mams ||| A3 ge | [ecumet
weie || mai || el k348 |  [mEFS4
7440 ¥4o0
Y420 || amy AR Vo .
EL| Fsas || ¥ || K3 TN

T4 903 F0—5 |
6 AUTOSAREZXRY T D 17 TO FlerxRay EIEHEE
W) SEEVER
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FlexRay * v b7 —7% - ¥+ —3 ¥ — (Network Management), FlexRay A7 — b - ¥4 —
Y v — (State Manager) % &/ — KD = A 7 - 7 v 7id), EIHICBT 4% <
LT — NV B 7 ORRENIRIL S, AUTOSAR %4 7 b =7 (Basic Sotfware)
P+ —UE X (Services Layer) (2S5 ([X6).

D& IZFINTIX, FlexRay =il %720 DFI%EAY, & F &F RWINEOIGE) & 17
LTHEBSN TS,

HA7> 5 JASPAR OB %8 UC, FlexRay 2>V =37 A LHHRALTERE LT,
2.5Mbps, 5Mbps O #EfFHEAIER ISR &7z, ZOMEEMZ YT 2 —FIZHL T, &
Fr D FlexRay3.0 IS N T WA, TOLHICHAROBHEE X —%, ¥ 75 4 Y HFEMEHR
B ZRE L CTIRE L 2NED FlexRay3.0 (ZHRF S 726,

3 MOST DE#EAL

3-1 MOST DO & R DEA

MOST (Media Oriented System Transport) (&, FIZ, 7 —F—T 4+ H—<)LF X
TAT VAT LBEDHEBL Y S —F A Y X2+ - AT LEREET DA SN L8 7
U bV Th5b WINTEENMGE D, BFETIE MOST Cooperation (2 & - THEHE(LASHEHE
ENTws (M7). MOST Cooperation D X »/3—1%, @60 a7 - 73— ~+— (Core
Partner) T& %, Audi, BMW, Daimler, Harman/Becker, SMSC & {5t rr o & 7 Bijlj X —
B, BT IAXTHERLENET VA - /%= F— (Associated Partner) 75 7% 5.

7 MOSTORvY D=0 MROY—EEELTHRET DEEER
HAT) http://www.hueggenberg.com/images/MOST/MOST-Network.jpg
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f1> CAN, LIN %° FlexRay & #7: ), MOST T3 OSI (Open System Interconnection,
SOk CTHIEENa v Ea— Y DFONEEEKEZHE/ILL CTERLZDD:
ISO7498) 7RO T RTCHEHEILEIN T VDL, UL, 728 2 IRy ¥ 2P RAIIHR
5€ L 72 CAN O#i#%1x, OSI7E?» 9 b DLL (Data Link Layer) OANER SN, ZOH
IS01189 DHIFE VI (F T v v = NOBAEE R E) 4y T =2 - <A TR
YRANBMENT WS, ZD7d, MOST ORI KR D DR TWn5,

3-2 EFHHME MOST150

MOST (21&, PEICEEHIZERM ST 5 MOST25 & MOST50 783 4. feAllZHkEAL &
72 MOST25 1%, #1{5# ¥ A25Mbps T& % POF (Plastic Optical Fiber : 75 A F v 73
TrAN) ALY ) YRRy MU= I AT, BINO BEE X — 7 2 HGIC R SRR L
TWwh, 2FBICHBIL S /2 MOSTS0 (X, @ HEAS0Mbps TH D, — k%Y 4 A+
&7-7—7wuin,%yb7—7%m%ﬁ5. HATIE, b3 ¥ HBIHEA MOST50% ##
HALTw5

MOST150 [ ZBAEFERF OHFE T, MEFEIL150Mbps &, HEXROB D LY 3EHEL K 5.

HEIZIEPOF 2 L, #IEW T CHMOMERERLA 7 — 4 v b E ORI THETH 5.
B 72 & @ Isochronous channel (A hY) —3I > 7 - F— ¥ HDOF ¥ » 4 J)V) & Ethernet
Channel (f =%ty b JL—A%EENVIE) ZEATELF v v V) REEICHZ T
WA HBEOEEIZT TICREKERICA->TEY, 20104F 12135 T, 20114F 2> 5 MOST
Cooperation ##5|L CWAB VW Z V=T L ¥4 505 —fI2L > T, BERGICERFET
H5.

COEHI, EEAHEA-APRBREZFETIL TC0DL2D, VT X714 T7ROLEES
O bVl ATREM I AV, LA LM TR, 4 —H % v I (Ethernet) 252 O4 8 (]
5k &) NOEASNHEDHTEBY, Ty a— <R otz REBIEN) 2 RE 5
L H 5.

4 FENZH 2T ERINFEECHET AL o2

Dk, BHfGBES Y b T — 7 OWNMIZ BT 22 ME L T &7/ @EOFE{LIZOn

Tl, FlexRay, MOST % %0 & LT, FIINTRESNFNEETHEDO LN TWE. 414,
ISO TOHMKILE HIET b Db H 555, ZOmdWINFETHEDONL I LIIR 2.
RIS AR AL A& BRIE I L 2 o T % BRIEALIS B SBAA S 4L, SMWTREIS 72 o 72T
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Trend of Standardization in Automotive Communication Network System
Case: FlexRay and MOST

Masahiro Goto*, Akio Tokuda™*, Hirofumi Tatsumoto™**

Abstract

Today, there are a number of sets of automotive communication protocols which serve
as international de facto standards, differing according to the object of control. In each
object, electronic devices are connected by the standardized protocol. After the fierce battle
between local protocols, a body control is standardized by LIN, a multimedia control is
standardized by almost MOST, a safety control is standardized by safe-by-wire, and a
powertrain control and a chassis control will be nearly standardized by FlexRay.
Amazingly, all of these standardized protocols were developed by German origin consortia.
And these subsystems are mainly networked via CAN which developed by German ECU
supplier Bosch.

Since the beginning of the 1980s, when automotive LAN protocol technology was
introduced in automobiles, many OEMs have developed their own individual bus systems.
The introduction of automotive LAN protocol began with body control systems. However,
since these control systems were based on optical fibers, there were issues in terms of cost
and maintenance, so that they failed to gain currency. The introduction of the LAN
protocol began in earnest in the second half of the 1980s. The individual protocols for body
control systems were adopted by the respective OEMs. In the 1990s, however, after
Daimler-Benz adopted CAN, BMW, Audi, and Volvo also adopted it. From 2000, because
CAN had the advantage of a faster communication speed than SAE J1850 and because the
SAE authorized CAN as its standard, standardization based on CAN came to be promoted
in the United States too. Subsequently, CAN became the US standard with SAE J2411 (low
speed) in 2000 and SAE J11898 (high speed) in 2002.

In this research note, we firstly refer to the background why these communication
protocols are standardized, and then introduce the state of art automotive communication
networks in Europe. For this purpose we trace recent standardization trend by dealing
with the activities of FlexRay and MOST respectively.
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