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ABSTRACT

Nowadays, the use of in-vehicle communication network such as LIN
bus, CAN bus, MOST bus and FlexRay have proliferated in the automotive industry
for the data communication such as engine speed, fuel level, lamp signaling and so
on, between various system in the vehicle. This thesis presents the study and
construction of an in-vehicle network lab kit. This lab kit can be used for learning and
understanding the communication network in vehicle. Only CAN bus and LIN bus are
included in this lab kit because they are the mostly used network in the present
vehicles. In this thesis, the demonstrations of the communication between the car
convenience system, which is easy to understand and is suitable for the beginner,

are presented.
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2.2.3 msiszuulaanldaulusiuwaviue (Applications in vehicle)

sruumglugiunvuganunsoudseeniluszuundn q 16 4 szuu fe

- szuuduiAdou (Drivetrain)

- 81930 (Chassis)

- szuunelu (Interior)

- szuulnsaumns (Telematics)
1) SrUUTIva LU (Real-time applications)
sruvilifussuuiideddnmsioarsesuivssaninin fosndomevaues

pan1svinaunelusEeEIa NN szuuiIneglulssanillaun ssuvtuinfounassag
& v ar [ P a - o 9 = o [ Ad o

30 FReInsnsivdseyaiisiaiuiethteyaluldan Jumngdwiu CAN bus Aldns

mssussdeya 500 AladnsioTuril (kops) WS CANAIMSIES (High speed CAN) Fadnagly

Aand C

FAIDYNTYULU

- i%UUﬂ’JU?}uLﬂ?awuﬁ (Engine-management system)

- 38UULUIN (Antilock brake system, ABS)

- SEUUAIUANAINGTA (Chassis control systems)



2) szuunldauvanvans (Multiplex applications)
dy [ o (:I' ] a:} v o

sruvimuzdmsugunsainednislugunavuy wazszuuildsiuieainy

A¥AIN LYU
v .

- sLUUnNeUEnswa (Displays)
- SEUUMENEIN (Lighting)
- s¥uuUiueINA (Air-conditioning)

v o d : S
- JPUUUTUNULaENSEIN (Seat and mirrors adjustment)
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1 2/ =

mmL%’ﬂ‘ums%’uawauamaﬁwwasagﬂuﬂma B Feiimnuisitnenia
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2/ 2 .! Jd as ]
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a - v o ) ¢ ol al v 1w
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a a ° v =
Al awileuyy LN bus uliesniispgn

3) ipevieiaAiiiiy (Multimedia networking)
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1) ﬁaaéquws%uéaﬁagalwtgaa (Turn signaling)

Aududn1saniuluidss (Tum signal leven) (3Ul 23 7 1) doya
&
71 2) Wumeanedyganitosvinanaindulnidmdeniedean mnﬁu%’ayja%gﬁﬁﬂ
9 CANUB52UUBIWIIANUAEAIN (Comfort CAN) wheauAuszuulWivessunvuy
(Vehicle electrical system control unit) (U1 2.3 #al 3) 9¢TUTRYAL19IN CANYBITEUY
§1U8AUATAIN iodanstilwideadin (5UA 2.3 fafl 4 ua 5) lursidisatunnnd (5V

L 4

P o o o o] v v o
N 2.3 997 6) 3utoyavn CANvasszuUsIBAMNEzmIniiowasdoyaudddluga CaN

Y

0
s

1y ¢ al & & w fa P~ o o v a
vaunhdasasudiodinslilideiviaUasosudfie (GUA 2.3 di 9) dunnsasudilsa
W1 Joyan CANYeIsTUUEIIAINAzAINIgnasludmsnuALYessanas (Trailer

itie . = v ) & 4 i o <
recognition control unit) (3U# 2.3 % 7) tiedansTilwideansawseineu (3Uf 2.3

fii 8)

0¥ QQO

Instrument cluste

Comfort CAN

JUN 2.3 mssudadeyaszninadaliiden (1)
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o ' 1 = g ¢
2) Megnmsdastoyavesndanu (Wiper)

=y €

adnddmiuiitatidy Windshield wiper lever) (gﬂﬁ 2.4 527 1) 9zds

1% 1 s L 1 s s . =J
mayamumaamﬂmmlﬂﬂawuqaﬂ'auamaqumaa (Steering column control unit) (5UN

v

s 4 A s 3 g 1 e o
2.4 /n 2) WeUsziianadyy i ndudyyiuvzgnddluds CANvesszuusuiaIy
@¥man (Comfort CAN) wiisarunuszuulwitvese unvue (Vehicle electrical system
. < v o v v ) ot o <
control unit) (U 2.4 mIN 3) avFuveyan1ain CAN bus uardslayaludweinasvasitia

W1l (Wiper motor) (3Uil 2.4 fa#l 4) sinumns LIN bus iiledsliusimadvineu #1 LIN bus

° v o L4 1 o
’i]%VIT‘v‘]U']WLﬂULﬂﬁ]L'JEJ‘iSﬂ’NQ CAN 994 CAN bus¥89sguvunIulagnIuadzalInLay LIN bus

1%

= °
YDINUAUEY

)f
l"‘
|
i
|
\

4
M

Comfort CAN
Ll 3

JUN 2.4 msdsoyaveanimiuy [1]
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2.3 szuuvd

2.3.1 CAN bus

CAN bus gnAnAuuazianTuinlag U3 Robert Bosch dmsuldluszuy
a d a ¢ o v = o4 A Y = a a o
awannsefindlusneud eliszuuimuningede Yasads uaziussdvisnmlunisyineu
1y slatmunuinsgiu 15011898 (CAN A11152g9) Wae 1SO11519 (CAN A7aE260)

Juun [2]
2.3.1.1 TA59a519n 1579 ULAZ AN HAIENI9NIENTNYBY CAN

o A s o = 5 a
TAsea319n15vh91u209 CAN Watflsuiunuusiass 1SO/0SI Aeiiatusunan
7 fia Funenm (Physical Layer) fuidonlosdoya (Data Link Layer) waztuUsvena iy

(Application Layer) Inednwuzmsvianududaguil 2.5

Sender Receiver
/ CAN CAN
CANOpen,DeviceNet,SDS Application || =—— —_— Application

. Layer Layer

CAN Data Link CAN Data Link
1S0 11898 (CAN2.0A,.CAN2.0B) R— I D+ Dm‘ ['D 7 DATAl — Layer

IS0 11898 (High Speed) CAN Physical 1 1 CAN Physical
— —_——
IS0 11519 (Low Speed) Layer ‘—< : >— Layer

A

v CAN bus cable

gﬂﬁ 2.5 1A59a519n15%119v89 CAN [2]

5m~_~}fuswNmamwwﬁﬁaﬂawaﬁi‘?’j‘luﬂﬁéqs\huﬂagaagwmagﬂuwr}‘fuwimﬁ

'
I el e

Tdaedyyia 2 1du msléaslmdudor nmsldamelnueseeudn wiitleuldfuie nsld

= =

@edaynn 2 @uuuuRinden (Twisted-pair Cable) n1sdsriudeyalu CAN fisuuunsds

'
= = s

Teyaiuuvvoynsudsiidnuasmsideuseaedyaafiguil 2.6 lnggunsalyndazsivay

2
[ @

vuatedyyrugiisinu uaslavaregaredygiuvisasadraiiedufiuaud figavaiy

9

(Termination Impedance)
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CAN High

Usi

CAN Low

120 ohm 120 ohm

AN Low

s

3UN 2.6 aﬂwmummamaamim"lu CAN Aagn1sALNGen

2.3.1.2 nsdedoya (Data Transmission)

o 2/ A v o . ‘
dygiudeyandiazldisnisdanuudyyruusidunanie (Differential

as

Voltage Signavsan1sdsdayay1aauuu NRZ(Non-Return-to-Zero) anugvasdnynyialluans

b

=l

dalannmsSeuiisuseduussiunsofndlniseninaedyuiaiaeidu fo CAN_H
(fndaa) uag CAN L (fnéisn) anuzesdyy 1udoyaluatsds CAN vdieg 2 dnuzfle
aonuzSleadn (Recessive) uazanugladuuus (Dominant) seduussiulwihuosdayialu
uRazleu (tguiunsnan) uazrarusadulnisenidanedynalundaraouzuanads
UM 2.7 Aefmaneosussiusewing CAN H uay CAN_L 1¥u 0 Thad (W58 < 0.5 Taad) 9¢

=

Wuanuesiwadn samvl,mumauaﬁ 1a0dnlu “17 WA INaAI9YDILTIAULSIAUTEWIN
CAN_H uaz CAN_Liu 2 Taad 3 = 0.9 Taad) axiduaniurlniuuud Jeazunudeyadis

andnidu “0”
A A

A \
3.0

CAN High
dominant

[ il
recessive f dominant \ 1.5 %
25 0.9
0.05| X 0.5 .
18 [osvssasmmnamanamss recessive 7 i

5.0

Y
CAN Low - -1.0
Output ranges Intput ranges
JUA 2.7 dnwurdygyudeyausavaniuy [3]
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=l Y oA

nsdsihudeyalaulduadisussiuvesdaredygrauiidende avdsannis
JUNIUSULE D19 N HAYDY EMI (Electromagnetic Interference) asletdusg1auinyinled
anunTnasdy wnﬂ,ﬁ’luamwLiwawuuaJlmsummwlﬂamﬂﬂuumamnL's'ﬂ,umsﬁwaua
LLﬁ“"SuEJ“’V]’Nﬁ?i Isuusnnduiugansinlugud 2.8 smuuinsgiu 1SO 11898 Snsugalums
dedoyagegafie 1 wnedndeduniiirauenvesansdsliiiu 40 wasdmiummnuium

1 0’.1 = QT -J o 2 ¥ q‘
LaZUINAYDIEIBET TIIInTRIBNRuAuTNgaUaTeALust WY [2] AlAINA15IN 2.2

Bitrate
(kbit/s)

A
1,600 |
1,000

100

10
5 I I T >
10 100 1.000 10,000 Cablerange
(m)

3UM 2.8 nsmlmnuduiussewindnsisideyatussesmieiiadd [2]

o & @ F wa | e 2 v
A1979N 2.2 mmau‘wuﬁ*‘uaaamauummaamuammwauya [3]

AU AaNURvDEEds I
, - OUNLLAUY .
Tunisds ANATUNY . ANEIEYEN
g , YU NNy
VRH AOLUAT
50 kbit/s 0.75-0.8 mm?
4 70mQ 150-300 Q 600-1,000 m
7 1km (AWG18)
100 kbit/s 0.5-0.6 mm?
4 <60mQ 150-300 Q 300-600 m
1 500 m (AWG20)
500 kbit/s 0.34-0.6 mm?
4 <40 m Q 127 Q 40-300 m
1 100 m (AWG22, AWG 20)
1 Mbit/s 0.25-0.34 mm?
4 <26mQ 124 Q 0-40 m
140 m (AWG23, AWG22)
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2.3.1.3 15 fedd (Bus access)

] & 1 L s al 1 v
nsdedeyalu CAN Aeynlvuafiaguulaannsosudeyaiidsannlmungdsld

@ v ve  w v v o ] < v - T v
nandlasuteyaudniuninvesudazlnunfinzdomsavaeuiasindudoyaifosnns
= = a‘l’ @ 6o & u -] v o
wialyl Famsnmaaeuassgaiaverfouenyuunudilaimes (Acceptance Filter) i
v Y v Mo - o v < v G (Y o w
afnfutoyanlifesnsitliuazseniuamedeyandesmswiniu Tnogansiayse s

. W - v & ) ) < ) P
(Identifier) veavayavsavonudy [4] Fwzudnsdnuuenisdearsnaguil 2.9

CAN CAN CAN CAN
station 1 station2 station3 station4

<
[Accept ﬁ’rovisioa l Accept ’
J

5
E:‘,election ( Send [Selectioq [Selectiorﬂ
J||\message

eceptio Eeceptioa

A L.

A 4

[ Bus 3

31J17'i 2.9 ﬁnwmznwaﬁamﬁaya’lu CAN Bus [1]

2.3.1.4 3UuuuTayaves CAN (CAN protocol)

lUslameanisasdoyalu CAN ﬁ]smja%'aaﬁia“l?’ieiaaamﬂu 4 wsy Fsenevly
v7e lsudeya(Data Frame), insuiosvedoya (Remote Frame) 14lunisdosvatoyasin
Tvundy, suuansauiianatn (Error Frame) THuansmnufianainiiiniy way wisule
t1asvan(Overload Frame) ’L"z’fl,ﬁauaﬂdﬁmﬂmqaﬂumiﬂismawa%’agaﬁlﬁ%’uLﬁu%"’uiu
fitlznanaiis wsudaya fu LWiﬁJ‘?@ﬁ“ﬂa“ﬁ’m‘JﬁLﬁ’lﬁ?u

wsudayaluisudeya 1 suasUsznousediudes q MFeniflad
(Fields)fagudi 2.10 waz 2.1 e‘éaLLamaﬁ'JuUizﬂawmstuﬁagaLLuuuwmsgﬂu (Standard
Data Frame)uaginsudayauuureia(Extended Data Frame) mue‘hﬁ'mvdiu%’agaﬁ'jaaaq

v s

1 o :1' o -] |74 " =
LUUITH QLLﬁlﬂWNﬂ‘uﬁ‘i\‘lWﬁEJU"IF]‘UENSﬂﬂUiS‘\ﬂWJ‘UEJQ‘UBMUﬁ (Identifier 5@ ID)
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2.3.1.4.1 wisudeyauuunnsgiu (CAN 2.0A)

[

wisudagauuuaasgiu (CAN 2.0A) druusznausinn qlumlsudoyadsi

YU

=

1) UniSuAunsy (Start of Frame : SOF) Saa1uzidulaiiuuudvioassn ‘0’
A:!I é o/ 9/ n' 2/ v ow o s s 1 ] s
FooudugaimnlnunludaldnsSududonvdmiunsiu-ddegaseswiaiu
2) Wasuanssiadoya (Arbitration Field) Hvuin 12 Onn Usznaudae
wineLaY ID (Identifier) awa 11 Un wazln RTR (Remote Transmission Request) 1 U &4
P = [ v 19 a ' 'Y -l o 1% o ) o
Azl ID tannsaldauls 211=2,048 mungaviiuenarsiulaeidisedds 16 viunsavdnsuly
fU a ' = a - [ = = o v o
Nuntuilasanizedns Jeaflivdelnldauls 2,032 wigLaITanInefaduIudoyai
a1u1505095ulautes On RTR Y99 iR NvuIeLa 1D Lﬂuﬁmﬁ’[%’uamwﬁmmawlwﬁauﬂa
Tnea1idn RTR = ‘0’ w%a‘[mﬁLLuuﬁLLam'jwﬂuLﬂm‘ﬁ’a;‘J’a LAO1UA RTR = ‘1’ wSeSiwadn
1 [ o 9
LLE‘IN’NLUULN?&J‘SB&’U@‘U@S&E
3) WadnuA (Control Field) flvurm 6 O Usznausedn IDE (Identifier
Extension) 1 Um, Un RBO (Reserved Bit 0) 1 Um Wag DLC (Data Length Code) $1uau 4 O

Un IDE T¥lunsusveniusudeyaiifusudeyauuuls Taedrdn IDE = ‘0’ wisladuuud

wiusudeyanuuinsgiu d1da IDE = 1 wieTwadnandumsudayauuurens (D =

L
=l @y y, =

29 {im) Tin RBO uTnfidrsaslidmiumslinuluewan Tumslfaueelidntidu (0'vle
lasiwuud daugavheluiladaiuaude DLC Tdusnuunvesdoyaiidunlnedamnunves
CAN fvunlifoyaiidunluudasmsuiivuialafous 0-8 luf wde 0-649n

4) Waddeya (Data Field) uduvestoyafifesds Toualsiiu 8 Tud wde
64 U

5) Mafingaadeu (CRC Field) flvuin 16 Tn Wudwildlunisasisaouay

gnaeavesteyaiiddlumsuiulssnaudent CRC (Cyclic Redundancy Check) auns 15 Un
LagUs CRC Delimiter 1 Um miﬁ'a%uua'!,mwiasLW'smsﬁm'iﬁ"rmm CRC (SuALAUALS LAY

8/

wsulUaudslasdaua Tmammsmmasawummﬁﬂwmmaa%agaﬁﬁm%’u‘luﬁwﬁaﬂdnlé’

Vv

ynilpuiawanliiiu 5 9n Wedern CRC AsUY 15 DaudlaslavineNasnsiaaauieis
Um CRC Delimiter Ingazdarduan ‘1" vsoSwaan
6) Warinouauss (Acknowledge Field) flvwm 2 On \udruiiluung3uld

mauné’ulﬂé’almumﬁdﬁﬁamaﬁﬁauW"Lﬁ%'ugnﬁaw‘%ahj Usenaumnle ACK Slot 1 Oa wag

U
1 ]

ACK Delimiter 1 T Tnuagfasazasdn ACK Slot Ty ‘1’ viseSiwadvioanly Tuamsiluun

o ¥ 1

g¥unsivaeuudrideyaiildiugndos fazddn ACK Slot u ‘0'vdelafiuuud duhwuile
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Inunddigumln ACK Slot nduunldifu 0’ violafiuuusiuanyindogrates 1 Tnuaitladu

agalﬁasmgﬂﬁaa Unvinelannauausssnedn ACK Delimiter Feiipndy ‘1 wissiwadn

7) Wandugaiwsu (End of Frame : EOF Field) Usznausieda ‘1'wiesiea
anduau 7 dnfesadu wiellanvaiu “1111111” Lﬂudquﬁ’[%amdﬂé’ﬁuaﬂLWiuﬁLLﬁa

Uﬁmim’ﬁﬂsvu’mwamaammsn‘u'uauaﬁ‘[mum’[mﬂumiamaa

2!

z:‘ v s
waviivealmianiulvus

\Funou fetu wé’qmn

=b- =55

dua WLW?&ILL&’J NINUAINVLADIASAN ik W'iE]‘JL“UﬂﬁWG]EM']EIWﬁﬂ

Auansuseiedas 3 Jn Jeagannsndunsudeyalwdlinely

Arbitration field Control field Data field CRC field
(base) ID DLC Sequence e
?1es gl2(E|a|S|e|a]|=]e|L]|2 gl =|=|E
= |= = | = = =l=|==|m|d Q|al=|= =|=|3
o |m m|m M|m|®|m o | o ©fm| S

= ) v
JUN 2.10 arudsznourpansudeyawuuinnsgu (Standard Data Frame) [4]

2.3.1.4.2 Wsutayaluurene (CAN 2.0B)

wisudeyauuuvens (CAN 2.08) dauusznausn 4 lumsudoyanuuueneas
Anvnimsudeyauuunasgiuase Faduanssadeya(Arbitration Fielduagilanaiuau
winu daufladivdossniouiy dmsusieandealudruuansetudil

1) Waduanssiadaya (Arbitration field) azflvuin 32 90 Tasuvadu
e 1D (Identifier) vuin 29 Un (’luwmzﬁ‘mwﬂagauuummgm%ﬁwmmafa ID vun
11 Un), Un SRR, On IDE wazda RTR ID 29 Jnuuady 2 éauﬁaa’uumnﬁmmm 11 Un ogdin
MndnEusumsy uazduitaesivuin 18 9 Unagdnaindn IDE wsfidiouyavmaneay ID

paniiu 2 mu‘[ﬂaawmﬂmmﬂ 11 Umeudl Lﬁa‘lwaamﬂaamwmmam D Al luinsy

& g

Toyauvuinsgruines avniidesinisuenesiuaumnear 0 Wudu fidewnain
FumeEY ID 'LuLWiu‘ﬁaaﬂaLmummigfmﬁﬁaaj 2,048 wmaLaﬂuﬁfuuﬁﬂs@mﬁaummmﬂu

ﬂ”|'ﬂ{f’mwNm"amﬁmﬂmﬁmwa%alﬁﬁmsﬁmumﬂmﬁagamema (CAN 2.0B) @uun Tay

& a

a0 UNTIEIUlALINDY 22°= 536,870,912 wuneiay a1efiu Us SRR Aaziduds

=

IDE Feagsiuminieaiuin IDE lumsudeyauuumnsguuarivindiieatu Tngluditoss
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1 A 8/ 1 ] L
ﬂ’WL‘ﬁ‘u ‘v ﬂ%a%'l,‘tjﬂﬁwma\ﬁ?ﬂLﬂULﬂiﬁJ‘U@MﬂﬁLLUU‘UEﬂH diuum RTR VWRYADINNUNUNULEY D

duitaes (1800) waziiandu o’ videlafluuusifosnidumsudeyariuios

2) adAums (Control field) fluwa 6 9n idufuuALAAANTUAT: T0 RB1
(Reserved Bit 1) eoglumuniaisafuia IDEluilanAIvANveIHsITOyaUUUNIATEIY
asandn IDE luwsudeyauvvueslignineluegludiuvesiiaduanssviadoyauds fady
ﬁﬁ?%LMﬁqﬂﬂﬁﬁﬂ?UﬂM@&Lﬂiu%’aqﬂaLLuumaﬂa%‘qlﬁﬁwumiﬁLfJuﬁm RB1 Fednsadlildo

Tuowan Teeivualviandu 0’ wielafuuudianly

Arbitration field Control field Data field CRC field
(base) ID (extended) ID DLC Sequence @
L ]
(= o Q|- ~0 e~ =
B R SR A N R R HER L EHE B E B E
& |8 @& @|@ @@ @|5(@|5|" 21%&E|& L

gﬂﬁ 2.11 Ei’Ju"LJ'i;‘mBU’Umeiw‘fJ’awvﬁLLU‘U‘UEJ’]EJ(Extended Data Frame) [4]

2.3.1.4.3 wsuevedeoya (Remote Frame)

1 7 3] v o <
\WINIDIWDTBYA (Remote Frame) nusgSuaninsaiosadoyaainlnuniidl

[
s =

Toyariuay iebilnusiudstoyandomsiualuld Tnenisdavsuiewedeyaiifimneiay

=

[y o v & v o a o o o < o
‘EJallaVlﬂENﬂﬁuuaaﬂlU ﬂﬂﬂiﬁ‘ucﬂﬂlﬂu’uayawuﬁuwmﬂ [DATINUNDNTDIUDUINIL W
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_Abstract

The objective of this research is to study and make an in-vehicle network
lab kit since in the present, many manufacturers use in-vehicle network,
such as LIN bus, CAN bus, MOST bus, FlexRay, etc., o communicate
among the systems in the vehicle. In-vehicle network lab kit only focuses
on CAN bus and LIN bus because these bus systems are mostly used in
the car. Because of the examples about arca of convenience in the car,
which is not complicated, people who are interested in in-vehicle network
can easily understand about communication among the systems in the car
from this lab kit.

Introduction
i #

In the past, the systems in car are simple and have a few electronics
systems, so each system communicate to one another via discrete lines,

but in the present, the systems in car arc more complicated and have a lot
of electronics systems, so they communicate via bus systems.

Nowadays, many car manufacturers use bus systems to communicate
among the systems in the car, We can learn about it from books or articles,
but we cannot imagine how it works in the cars. So, we create in-vehicle
network lab kit to make people casy to understand how the networks in
vehicle work.

J\fl_gthodology

I Study about In-vehicle network and bus systems.

(Focusing on CAN bus and LIN bus).

Choose the systems in a car that we can create.

Plan the overall image of lab kit. (Fig.1)

. Provide the equipment for lab kit.

Do the software that contains writing code of each systems to the
Arduinos and making an application on computer for the gateway.

6. Test for compatibility of every systems when connect them to one
another.

Design and do the hardware.

8. Connect all systems in the hardware we provide and do the final test.

@

)

overall image of lab kit

E-mail: sompob.po@kmitlac.th', supat.ki@kmitl.ac.th?
pob.pc P

Results
bid bty

We sent the message from ECU, then using an oscilloscope to measure and
decode the signal of high speed CAN, low speed CAN, and LIN.

Fig.2
The signal of high speed CAN.
(ID = 0x1, length = 1, Data = 54)
s CAN High

CAN Low

e Decoding signal

Fig.3
The signal of low speed CAN.
(ID = 0x186, length = 2, Data = 02 & 01)
s CAN High
CAN Low
s Decoding signal

Fig.4

The signal of LIN.

(ID = 0x2F, length = 1, Data = 01)
m [N

wwss Decoding signal

Conclusion
o A

From the results, the messages are sent as we expect because decoding signals
are the same as we send from ECU. For the operation of lab kit, all the devices
can be operated following our program. And from our lab kit, people can learn,
about communication via CAN bus and LIN bus from signals in oscilloscope,
response of the devices when they send the messages from lab kit, and the
information from application in gateway.
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Abstract

The objective of this paper is to study and make an in-vehicle
network lab kit since in the present, many manufacturers use in-vehicle
network, such as LIN bus, CAN bus, MOST bus, FlexRay, etc., to
communicate among the systems in the vehicle. In-vehicle network lab
kit only focuses on CAN bus and LIN bus because these bus systems are
mostly used in the car. Because of the examples about area of
convenience in the car, which is not complicated, people who are
easily understand about

interested in in-vehicle network can

communication among the systems in the car from this lab kit.
Keyworks: in-vehicle network, CAN bus, LIN bus
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