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Additional g gm
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Steering wheel /1
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CAN  Controller area natwork
GPs Globﬂ?osmovﬂngsv

LN mlmmmnmn
MOST Medla-ori synums port

GSM  Global System for Mobi!o Communiations

indow fift

> Univarssl motor
Universal panel

PEI Technologies
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Ao} ZRAA, dFelolE 18]
gl= 2 Y EA] network:

g} o] AT,
1. X U A 71 7jR

=
X
T
o
(o fob
o
opp
mﬁ =

AR A AA AsAg- A AR 200540 @
A 10098 FRE ALY 2010874 AR 6.1%
o] AHAE vetdlo] 2010d ofl+= 14291% TR T}

2 Ao X*“*EJE} AA = Xk Az Ejek A

B A, 2 PA, BAPANE FAEYE AR RS
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FIF o rr
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L U9, S5 5o 2ud A
3 5 e 24 A% 1) AeE 8
transducer® FAE T %3 Ay & ASE
Xl—zl—E]cﬂo}: ~].__ EAJAF Al 1: MEMS(Micro
Electro Mechanical system) 7]4S EjE L@

ofg] BolH HEEE= A JeT A 2=
3 1~49F 2}

2. g UHITE AAH J]& )R

of ot i
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£ N
m[m

A Aol B 00149 YIS AATE o
o AR ol Huol B AEAG o
Ho= AAEe AubEel Qute A2HAY Be

FEoA st=ge] &Aool Tt MCUUr CPU #}¢d
& Aofst Ro] Ayl ofEeAel 4 i v
Rolw) ghe el e Aol] Bl ob 0srt
ol A= ol glom Hw 3 SW dlx]yols =E A

8 B 2008 1. R H3}3) R A|26@ A135

1 ATHO] AILHE MM AIY T (R - AHE)

Position Sensors 0.68(0.7210.74 1,07 7.1

Speed Sensors 0.5910.63]0.6510.76 3.2
Oxygen Sensors 1.66(1,70 11,72 (2,08 3.9
Pressure Sensors 0.3910.4010.41)0.54 517
Accelerometers 0.2910.31]0.32(0.38 3.5
Mass Air Flow Sensors| 0,50 [0.62|0.68 0,84 4.3
Temperature Sensors | 0,16 | 0,24 10,26 | 0,32 4.2

Others 0,09(/0.10(0.11]0.15 6.4
Totals 4.36|4.7214.89|6,14 4.7
¥ “Others” : knock sensors, torque sensors, engine oil

quality sensors, flow sensors, and level sensors
* L& BCC, Automotive Sensors, 2005, 11

H2 3%

/°._47f P | ﬂH AT (R

Position Sensors 0.64|0.67(0.88!1.05 3.6

Speed Sensors 0.5610,58(0.7710.92 3.6
Oxygen Sensors 0.4110.43{0.45|0.52 2.9
Pressure Sensors 0.00/0.00{0.00/0.00 0.0
Accelerometers 0.00{0.00[0.00/0.00 0.0
Mass Air Flow Sensors|0.58(0.60(0.680.84 4.3
Temperature Sensors |0,06|0,07(0,10{0,12 3.7

Others 0.0510.05{0,06(0,08 5.9
Totals 2.3012.40|2,94|3.53 3.7
3 “Others” @ shock sensors, vibration sensors, RF sensors,

load sensors, displacement sensors, mirror sensors, passive
entry, door, windows and driver identification sensors
* Z}E: BCC, Automotive Sensors, 2005, 11
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Position Sensors 0.1410.2010.2310.47 15.4
Speed Sensors 0.1010.16 |0.20|0.40 14.9
Oxygen Sensors 0.00]0,0010.00/0.00 0.0
Pressure Sensors 0.2310.2510,26|0.32 4.2
Accelerometers 0.32]10.34(0.5810.95 10.4
Mass Air Flow Sensors|0,00]0.00(0.00|0,00 0.0
Temperature Sensors |0.00;0.00({0.00|0.00 0.0

Others 0.05]0.05/0.060.08 5.9
Totals 0.8411.00/1.33|2,22 10.8
¥ “Others” © radar sensors, optoelectric sensors, and in—

frared sensors
* Z+E: BCC, Automotive Sensors, 2005, 11

=S|

4 SUEZ/BOIHAE A HM AT (S HolE)

Apphcatlon

004 | 2005 | 201

Position Sensors 0.2210,2410.26|0.57 17.0
Speed Sensors 0.25]10,2710.28|0.72 20.8
Oxygen Sensors 0.0010,00]0.001]0.00 0.0
Pressure Sensors 0.3110,3710.38(0.43 2.5
Accelerometers 0,19]0.21]10.25]0.28 2.3
Mass Air Flow Sensors| 0,00]0.00|0.0010.00 0.0
Temperature Sensors {0,02|0.04| 0,16 | 0,22 6.6

Others 0.060.08 10,08 |0.09 2.4
Totals 1,0511,2111.411]2,31 10.4
¥ “Others” ! humidity sensors, fog sensors, MOS air quality

sensors, ambient sensors, sunload sensors, daylight/
twilight and exterior lighting control
* Z}&: BCC, Automotive Sensor, 2005, 11
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ECU

[ Application software comporent |

T
| Inter component exchange manageL]

!

£cu
Locat -
Device L 1o }“ device Communication software
(sensors, driver manager component
actuators)
O/S software component
JIE 4 XS YHCE AAE Fx
o 17 5 AEA N S8 4 g anE
HolE 2t Eopdz *QPOM et 4= e o
= AXEge] 225 HojEt)
ZE A Y HFEXHOM AzHe AFsAE 1 MX81E

AEC(Automotive Electronics Council) Q—IOO ol=2
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3. In Vehicular Network 7|= 7/ 2
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st 217 8em o)
Asfjopste ofElas 2 Ao
Lo HE4 ol ARE A
jlg:]rﬂ IIH r;{c»]/\l~ 7:1 pAOR== e
|

o]

S

ro oo O g M e

|
™

R
=

2ol

=

shEgole] #7b

7Vt 4 gl Aol

> 1

30 O
g L

Core AP1 g User profile | Resource PIMS AV Call Svc
Comm g Hil Diagnostic Navigation configuration Data sync
App execution | |\ o security Emergency | App Download | App execution | App lifecycle

0SGi ‘ XM parser t [Conﬁg Admin} i permission i | preference l * User Admin f
i
Framework HTTP 1 \ Sve tracker 1 l Pkg Admin i | Log ‘ I 10 connector ]

J vaVlrtu |

hi

Yehicle adaptation layer

Telematics engine

| |

| TTs

Voice recognition

l l navigation ; ! Vehicle I/F 1

Operating systemns(Qplus, Linux, WinCE,QNX)

A/WCDMA/WIBro .. BIuemoth/anBee
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In Vehicular network 7]|%&-& 1% 13} ZHo] ek
dlolelo] &3 HELeo] met o 7] ®BEo
ZARke}, AR 7hest AR g Ao AlEE 20
Kbps#¢] LIN(ocal interconnect network)H} 4], &4 ok
o] 220]= IMbps H2 CAN(controller area network)
44, IR Sz EE 9 o Al ol
AL Q1 10Mbps F-& FlexRay HH4], 1gla WE]
tjo] AHZEALG AT A0 FA] MOST(medla oriented
system transport)®fAlo] tHEA O FE o1 Qi)

Ao e BE HARANES AR 4 o
HEAZS F43t7] flsiA 19804

ol
S e
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BoschAbo| Al 2|22 CANS Ajeratgla, A=
Aol dlofel SA4l HELAE Yato] LINo] 7uE )
o}, 19931 11 Alo] folE A4S 98} ISO 11898
A of ZEA o] M-8t IS0 11519(X & of Ze] o]
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Elniro] HolH FA& ffsiAl MOSTZF At 9
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3.1 LIN(Local Interconnect Network)

LING Aol Ao] Babel 22k A2|g 98 ]
2.0 g EA] A|AEH O R HES L AHE TRES U
EYIE Hstr] 9o CANE Edfz TotE Aol
HEYA Ao 7hdsts £=71 523

o}, LINZ
Ao HFoolHel AvtE AN} e 7HASE V)%
o] ECUE ZIEE stedl AFEEH, 1 58 762
cheat wtt.
CWME 150 91418 WERo R Au]go] single-
wire 7-&
- 2T = 20Kbit/s(EMI-0]-G-5 A3
- Single Master/Multiple Slave |@o2 2| &
g4
+ SCI(UART) Data ++% 7|4t
AE ASS ol H2E o] AlZE webA of
= N27 7hs.
- OE slave =04 H/WU S/WE HF3IA| &

TE LIN YEQ T wrg 2}
- slave oA AZAE Ee ARy FAIZ

(resonator) ¢li= self synchronization

O LIN communication 7H&

LIN YE¢IT% 1709 Master =9} ojg] 7[¢]
Slave === 74 =™, Master==+= Master Task2}
Slave Task F EE 7 FAEY Slave =1 Slave
Task?HS EZ&sEE ol Master Tasks= LIN HA AF
of o v} doleE Af EX|E ZAsIaL, Slave
task+ Master Tasko|A] Q.S dlojy H4E& 43
shth 2, CANT} =E] LINS Master mEolA RE
YESL A #elE A gty ofg 18- LIN HEL
do] 122 LEpiI,

O LINS| CjAt0] El= of=2|AH|0|M

LIN bus
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Steering Wheel:
{srery many contrals are going tobe
‘positioned on: the steering wheel).
Cruise Control, Wiper,
Turning Light, ..
Opmm Cluuale Control,
Telephoue ete.

Roof:
{high ot of wiring)
Rain Sensor, Light
Sensor, Light Control,
Sun Roof ...

(Rait Sensor needs to be
uterrogated every 10-20ms)

eat:

many Seat Position Motors,
Occupancy Sensor,
Control Panel

Climate: ' Engine:
many Small Motors. Sefisors
Control Panel Small Motors.

T2 7 LIN network 7#Ze} &£ of

3.2 MOST(Media Oriented System Transport)
MOSTE o &-Fo] Heln|t]o] JHE Heksly] 9
8l g7 o] E(Plastic Optical Fiber: POF)E ©]83}o]
e, e 9 Ao JEHE Hpst= Agd &
Al Al o] th(5],
$718k8l dlole] BAlo] 7j4k}aL Sl MOSTE o

FL 7T FE Ae Hento] yEYA ]
ERA A5 Ul Hed S A ke Rol
o HEuHol AL §iF FA wiAR AEE
S FAloITh. ey RE Ak B dE
o]~ U

2 2ulgo] Sl

O MOST?| EX

MOST HE$AE YdHA o & Ring Topology & El
5 zrer, Ao 6470(1 Timing Master + 63 Slaves)2]
MOST 22 44 4= Utk Ao wabdE= Star
Topology'= 7FaahH, SHA4; Fa3k ofZulAold
FZ 9I3}F] Double Ring Topology A& AFE 7Hs
sty E9 1 A EYol7t 7Hssle] MOST HEY A
ol gAe] =71 A A AT g0l

MOST+ AE&T ©|o]H(Synchronous Data Trans-—
mission) A%7} 7] ©o]Ej(Asynchronous Data Trans
mission) A5 o gjEox A oF 23Mpaud
7b AREEE, ARERE dAgo] AhsEt 6071 AdE
TdETh

DIGITAL RABIUS
WITH BHTEHHA
DIVERSITY

IHTEGRATED
GELLULAR FHENE

LHFTEFS AND
GOMMURICATORS
J—

ACTIVE
SPERKERS

6D SHAHGER N RMPLIFIER

L HIGROFHDNHE
= VOIGE RECOGHITION
- VOIGE RCTIVATOR

IHTERMETIVE
SECURITY SYATEM

VIDEQ L:32
DISPLRY NAVIRATION
VIDE( CRAMERRA
- GHEOGARD
~ HEHE USE

8 8 MOST HEQ3 =

12§ 2008. 1. Z RF &3 A A268 AS

st Cluster g Porcst with Fro Disgl
Features < .

+ All Digital Data
* Streaming Multimedia

Eret

information
» Data Comenunications,

T« Hardware

* Sottware

= Fiber Optic
interconnections

J8 9 MOSTHIERIA 88
O MOSTY| ofiE2|#ojM
MOSTSh Tl AFEAY W ulo] Aua 572
0 2= AMI-C(automotive miltimedia interface collabo—
ration) W7} A& o] MOSTL]o| = IDB13947} &8
&5 Qi

3.3 CAN(Controller Area Network)

CAN-S z7]of] 252} A (Automotive Industry)
ofo] A-8-317] {8 119 serial network FA1H4]
02 ol AR Hokagt ohfel 4ol A Hof
of Z QA A&%5L oHi-4], 27be2] 3194 (Twist
Pair Wire) .2 -3 % CAN B|AFE ut)= A]AH
(E= vto]a22 HEE) Alojo A FAIY
o 9Re] @2l(eol2 F) SO AIE 7HA
el &S FHast sto] =2 AFAEE 7HA L
2t 1107)9] =& ShE] network/dol] A&}
Ag ¢ ok BA £ A
Mbps(ISO 11898 #2)9] 14 FAlS AlFd™ o
of AR BACHEAL AR B AS Thpsta 47
gk H71ARQl ol A 22 AZE o]z 3
Aol Agstes og] dAE 9 ol B39 750l
et

CANO| %9 S§ Rob- 287
AT A, 1A, A A,
F AARA, B AFS, A9 74
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SLole
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o)
32 oft ox
off Rl ez 9k

1
N
N
2
2
N
N
N
N
o
o
—

g oy, dE A}, A= Agu] 9 A,
A Ao, wlAbY AgH] Folt

O CANZ| g sHA J|=

— CSMA/CA

CAN AlAg]e] 8 S4rjae oo AdH i
AEH od AAFA Sl HeolHE AEsir] 6]
Mo A A5 A% U FEEe 24she

CSMA/CR(carrier sensing multiple access/collision re—
solution)olt}, o} ulAE LR2E E3] L4999

HIAAZE A Ao B[], 5] 1004 eF 3



of 2711 o9 kBTt FAlof HAXE HuylHd H$
SOF(start of frame) Th2-2] 11bitE ©]F0} & identifier
& ol&the ZREZS WAIA FES SAST
wHAo R O 1oAe} Zo] wired AND 2%
of o3y ovite]l &js At gro] AAE}, = HA
o] Ve uf AITO] FoiA 5V 1] M2 AS
Y& FEsHA ", 0|9} o] o] 72l nodeof Al Bt

AE identifier?] Zhol ObitE Wo] 74AI Q= =
7S S 45 e R dso o
of JEE HEshA Hrt CANZ A9 glo] Ha &
AeE th | ]7\101] WA HIS Selste gt
22l F4) 7SS TR sho] FPFAe
B2 SARE EAsh St et oA o2l
2 A BE ABS, B2E N2 wme 454
A7 B 7S ol Unid) 2T e BAS §
AStes Fhth, A fAXEL REY WA AA
7

E O
s v AR A7 424
et wA| 2] o] 8o o) Fhelmit)
~ bit timing %7]
=R %36} [x AL ;P =7t AHE

Hes| 21 w9t $7) 714
i

=l g
2 AT 4 9 3wr) Bas)
S R
o] T
FI16:9 8|7 6|5|/4{3|2!1 6|R|Control | Data
Node 1
Node 2
Node 3
recessive
BUS Control | Data
dominant

I8 10 CSMA/CAZAIS] KA &

ql‘i‘i, level

; S1 101010101

’Vi S2 100110011

| ‘ _BUsie  S3 {0000 1111
! Bus |0 000000 1

8 11 CAN HA HE520] Wired AND &

8it timing and Bit Synchronization

l«—— Nominal bit time %%-I

\_ ‘ Propagation delay I ‘ t
Synch r tT segment T it 1
ynchronization Phase buffer | Phase buffer
segment
segment 1 segment 2

Sample point
12 12 CAN bit timing 7|

a9 1200 M &} ol Rl A ‘ﬂ/\ 7101011*1

2 58 diolE HMEEEE st AR A
Zbo] Folzle, TEln AA| 7 wEEY $ - A
2ol cock WS WH|9] WME 4 TF = A4
QS LA dlolErt 2AE= HE AZRE F

Alo g h% clock timing ZA-E A HEel wE
ok tining 2 FA WHE Tol A4 242
Exéfﬁ‘:} olgA sto] 7} leE57F Fas do]E
o 715 gAe,

- CAN9| %

CAN-S t}&-2] CAN transceiver® CAN controller®
4 5lo} 41,

Vee

—f

xD

CAN control register

RxD

GND
18 13 CAN transceiver

CAN
Bus

8 14 CAN controlier

A5 A5 AAZEE7e | 13



CAN transceivert busof Ad AZEE= &7 A=
2Apolal £AIFE AlFE CAN controllero] HEa}iL,

O F CAN controllero| A Adgdre ASE E&4
Y 2ol 2A HMEE T Hiof Hoj HE k=
2 Asa,

CAN controller+= CAN transceiverof| 4 B2 XS &
olgsto] F71E W & dlolH formato] WE L&
w2 242 a0l oo W2 A8 2EYS

AASFL host processor?} Esle] dlolEHE
ghek, AA] Ay wio] 2R AGEAE A
g e oA £92 517 93} identifier?]
% 2713} o] o|FolAl,

CAN controller®] 7|52 QoFslH th-S3} Zct,

— bus arbitration

£

— serialization and de—serialization of the frames
to be sent or received

— calculation and checking of the cyclical redundancy
sequence

— error detection and error signaling

— building of the CAN message formats

— inserting and deleting of the stuff bits

— generation and checking of the acknowledge bit

— synchronization of the received bit stream

— message filtering
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