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Project Title: Inspection DTC Code For Electronic Control Unit

Handheld Toolkit
Student: Mr.Jessada Viratitinan
Department: Instrumentation and Control Engineering
Advisor: Assistant Professor Dr. Noppadol Maneerat
Mentor: Mr.Prakasit Laoporn
Company: General Motors Thailand Co., Ltd.
ABSTRACT

General Motors Thailand Ltd product portfolio, which was developed in
response to prevailing market trends and customer demand, includes the Colorado
(pickup truck), Trailblazer (PPV) and Captiva (SUV), under the Chevrolet brand. With
trucks and SUVs at the core of its strategy for Thailand. Having entered into the work
of the Cooperative Education Department in General Motors (Thailand) Co., Ltd., was
assigned to perform the Quality Engineer position in the field of Electrical engineering.
Inside the car related to electricity Which from here is the source of the cooperative
project named The invention of the DTC Code Inspection Tool Kit within the ECU for
the portable car industry From the invention of this tool set with the purpose of being
able to check the data or Diagnostic Trouble Code, which is stored in the ECU in each
car interior that has a comprehensive and convenient module. The data from here will
be very useful to use as a feedback to the ECU manufacturer in each of you, what the
cause is. In addition, the ability in addition to checking information in the future, we
can make Engineering change for these ECUs to reduce the cost of ordering new

products.

Keyword: Electronic control unit/Diagnostic Trouble Codes
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2.1.5 ausalunisdeansszaudngg Tuszuulusinasa CAN Bus (Controller

Area Network) [8]
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2.1.6 Data Frame UULAS2 9 HTUiTmﬂaaaaﬁ’li CAN Bus (Controller Area

Network) [8]
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2.1.7 Message Coding uuluslapaanisfindadesas CAN Bus (Controller Area

Network) [8]
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2.2.1 OBD-ll Diagnostic Connector [9]

i
a o

' o AW v o | s i
naunvzisuinlassuilsazyitnisAnunludiuves OBD-I Diagnostic Connector
\donou lneaziiuainindenivun SAE 11962 dawnssulidmduassdunesinasnsanas

mmgwuﬁﬁan’h Type A wag Type B vivaaaitu PIN fufly 16-pin (2x8) ﬁaL%amagﬂﬁa D

i ] ] I

wawslagiisoseninmaaaeund uATeIvad B Usvian gndndemensenans dsiidlostunis

U
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uwnsnvasUandfaiia A asludoniiaduile Type B lurasfioygalhdousi@arussian

9

B avludaniinauiloviia A MITUN 2.13, 2.14 uay 2.15 uagn159i 2.1

SUTl 2.13 PIN sfaudleaanio i OBD-I Connector usaes [9]
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sUl 2.14 PIN siflsannness OBD-ll Connector wiln Type A [9]
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SU# 2.15 PIN dfaiflsainwesa OBD-II Connector %l Type B [9]
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v
15197 2.1 Amumnges PIN OUT luustay PIN driinisdaasgilfegnlsun 08D
Diagnostic Connector [9]
I 1 Manu_l'amhrer l:ilSCIEIDOﬂ 1 9 | Manufacturer discretion -
« GM: J2411 GMLAN/SWC/Single-Wire CANR0! ' « BMW TD (Tachometer Display) signal aka engine RFM signal
l » VWIAUdVBMW: Switched +12V to tell a scan tool whether the ignition is on « GM: 8192 bitis ALDL where fitted
« Ford, FIAT. Infolainment CAN High20! « DolP Option #2 Ethernet RX-
||+ DolP Option #2 Ethemnet RX+ ‘
I Bus Positive Line of SAE J1850 PWM and VPW . Bus Negative Line of SAE J1850 PWM only (not SAE J1850 VPW)
3 ?Jérﬁagre}acretlon - N - 1 r.|anui;ctur‘;r. _DTS_-CIEIO{I__— i
| | » GM: Object Detection CAN bus (+) [ + GM: Object Detection CAN bus (-)
| « Ford: DCL(+) Argentina. Brazil (pre OBD-I1) 1997-2000, USA, Europe, etc « Ford: DCL{-) Argentina, Brazil (pre OBD-l) 1997-2000, USA Europe, etc
« Ford. Medium Speed CAN-High!2%! « Ford: Medium Speed CAN-Low{20l
» Chiysler CCD Bus(+)2% Chrysler CCD Bus(-)20
« BMW. Ethemnet RX+ « BMW Ethemet RX-
« DolP Option #1 Ethernet RX+ | |« DolP Option #1 Ethemet RX-
Chassis ground = 7 12‘1.1_3-n>urac1urer discretion

¢ GM: Chassis high-speed CAN bus (+)
'« GM: Diagnostic codes to DIC (1994-2004 Corvette}'®
« BMW Ethemet TX+
»DOIP Ethemet TX+
Signal ground . 13 | Manufacturer discretion
| » GM: Chassis high-speed CAN bus (-)
143 Ford FEPS — Programming PCM voltage
| « BMW: Ethemet TX-
« DolP Ethemet TX-
CAN-Low (150 15765- and SAE J2284)
16/ L-Line ofISO 9141-2 and 150 14230-4

CAN-an ﬁSO 15765.4 and_g.AE J2%‘ N

8 Manufacturer discretion Battery voltage
« BMW: Second K-Line for non OBD-II (Body/Chassis/infotainment) systems « Type "A" 12VI4A
« Ford, FIAT. Infotainment CAN-Low » Type "B" 24Vi2A

« BMW Ethernet Enable via 510 Ohm, 0.6 Watt resistance to battery voitage (pin 16)
« DolP. Ethemet Activate
« Subaru. ignition+

9INMI5ANBIANUNIIETBS OBD-Il Diagnostic Connector vlimsuialusinsgiu

. < s v |
Uu OBD-ll Diagnostic Connector tHuuasgrufiamnsavinnulsvalsluslanea iy SAE

J1850 PWM (Pulse-width Modulation — 41.6 kbit/s, Standard of The Ford Motor

Company), SAE J1850 VPW (Variable Pulse width — 10.4 kbit/s, Standard of General

Motors), SO 14230 KWP2000 (Keyword Protocol 2000) wag 1SO 15765 CAN (250 kbit/s

or 500 kbit/s). Insdusulasenuiimazaulaludines 1ISO 15765 vde Can Bus Tuies 1oy

spnhmmisludiuresiusinanea Can Bus ludunsniwnuszgndlduu OBD-I

[

: : Y 1Y ¢ A i ] ¢ w
Diagnostic Connector +18431n GM MDI 2 Tdwasailillunisifeurassninesasudniu

ABUNLHDS
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A1 3.1 Inspection Electronic Control Unit Handheld Toolkit Timeline

PROJECT TIMELINE
ROL 7 WER

1a rav mraar e -  man
N S O LA LT S N I N
PRO.¢ SN R 5 U XS S B 0 B B D £ W T e T 2 T T W

Break down BOM part st

Work study function each electncal modules
(Lst part number borrow slectnical modules for deson Byout
Lay out all module into huggage

Design Bryout

Marking dimensions bbel 3 detance in Byout paper

CAD layout phn desgn

Order accessory parts and other

Work study wring Hamess & terminal connector a

Chosse ipgage & acyics blank sheet for handie tool it

Place to order materal requred

Machining job(Drilling, grinding, miling, etc)

[Find method attachmant for nstal tarminal connector to acryic board
Expermental each method attachment

Modification ail terminal connector for base attatchment
Sketch dimensions to acrylc board

Driling hole for nstal termnal connector | i |

Instal terminal connector ta acrykc board | (29 [T S A

Wiring and

‘connecting
Work Study GM Lan communication
Expermental GM Lan wirng
cable management process
cable { TCM,EBCM, EPS)

Assembly part.

Install power supply to Logage

Instal power switch 220v. & extension socket port ( TOM, EBOM EPS) F
Instal GM MOI Multple Dagnostic Interface buk-n to Liggage ]
Seray pantng to acrykes board

Instal & connect power cable ine for finshed acryics beard to liggage
Tral prototype model
Spare teme
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1. Engine Control Module (ECM)
| 2.Body control Module (BCM) S

3. Electronic Brake Control Module (EBCM)
4. Automatic Transfer Case Module (ATC)
5. Human-Machine Interface Module (HMI)
6. Electronic Power Steering Module (EPS)
7. Power Windows Module (PWM)
8. Front Camera Module (FCM)
9. Transmission Control Module (TCM)
10. Gateway Module (CGM)
11. SDM Airbag Control Module (SDM)
12. Ultrasonic Park Assist Module (UPA)
13. HVAC Control Module (HVAC)

14. Side Blind Zone Module (SBZ)

Iso view modules for
example
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3.4 N15DANLUUAIMNUIAINSUUDSAN LY lUNISI¥ausa ECU

a o ] & = a =3 =l i e ¢ o
FIULLINAENINITUN ECU VI\‘I‘WSJGW]M?JU’]@]LﬁﬂLWENWEJQE)Tﬂﬂ‘UQ']‘LIUUU@'SF]H’]NTTNSLU
a_ a 4 o ° i
NTEMI A3 9UIA 297 x 420 UaalUns ’Lumwmaanwaﬂunizmmwamzmmmuwm

1 s d A 1 L3 Ly s v z L7 A
wHazF Imaﬁmauhmﬂuua'mﬁ%mm3ﬂsaasuqﬂn'acu“lﬁmwm 11 63U 3.3

d o @ o 1 o/ du nllﬁz o as
JUN 3.3 yinnsaasdnneinuniaved ECU nsaluiuindinnuuinnssay A3

s ¥ o 1 A 124 v =1 nl o 1 o 1 o 1
‘WﬁQ‘OWﬂmﬂﬁﬁLLMUQIUﬂ']‘i’]’]\ﬂWWﬁﬂSﬁﬁlL%‘EJU'i'E]EJLLﬁ’J AETUNINITTNAUUIRINAIAN

3

& A 1 a a ¢ ol <t I da o
VUNTEMTYU LW@TﬂUﬂqﬁiq\ﬂLLUUW'N'Jﬂ?ﬂ'iiﬂiﬂﬂaﬂwmmai EU'V! 3.4 LAMIINITI NNV

BEUSDEWA

Ui 3.4 yhnssrshumdsiadldlumseanuuuueseiilisessuludunouaniine



21

NRIINUUILYINITUIRUUTIGINE1I018579 Design Layout Taeldlusunsuuy

a s v v ) ) ) o o - & o o

rauLmes lasgavielauasadmiusesiu ECU iauas iy 11 Julpefufiaranansold

vuueinilazUsznaulusiag ECM, BCM, PWM, HVAC, SDM, UPA, HMI, FCM, SBZ, ATC uag
; & v v

CGM CAD Design Layout uuuasiaiilasweanuuulilunszaislagaueilusuazeyly

1 o = 1 CI = L=y a A
wheiladuns lagasiiuhunavesvesaazdoued 297 x 420 faduns fsui 3.5

Layout Inspection Tool kit project drawing

an

— 2 4“ 180 I_ A —

"
e _.Ju. STy

BCM % ECC FCM | »

T
=

w
O
2
ng On o 7T

| [‘ 5 ony ) uPA | | ECM i
’[ . PWM cGM | I
ATC/TCCM 2 i
» simenassist (T JOLN | Vs "SI

e

o o i < o v ¢ - '
3U7 3.5 vinassne Layout fazgnibluldlumsasvesailédlunaifieude ECU

3.5 Anw¥1 Wiring Harness Cables vadufiay ECU wwaldvirnasalunisinns

[} n’f o o o at < o I Ac? = - I 1
Iuﬁ’)‘uuf\]3“/1’1ﬂWiﬁﬁUiﬁuﬂBHﬁaﬁﬂiUW‘aimL‘U’ﬂll@]ﬂ Iﬂﬂiu%u@%ﬁﬂﬂﬂqﬂﬁiaﬂﬂa’ﬂ

ar = o =1 I ag v )
Wiring Harness Cables @aangdmainiagidunguuesaislwilddanssualvih uazdoyyiu

@ =

Nuszuulwihlusasudeziidnuausiie [Wuaaimlagnyndrimeiulaganssafenisies

al

anglnlasnuvunilnivesssatefnuasansfisauuy Mien1ssiufuresdefianisteriu

@ P a v
ﬂ'}TWTNEJVIajq}ﬂgLﬂﬂ'ﬂqﬂﬂqiﬂizﬂ@Ulﬂ



22

a e & a e % & o v |
swhnsasiuiilumensdnieiiuieyavesasmand Tnavhnsiivdeyavesusay
ECU Tagagyinisiiudeyadinizidudnvazaes Terminal lundas ECU noazidulne

lusugsvinnasifiudeyaasdl Support Engineer 991AM1¢ Lear Corporation | Automotive

v a L4

Seating & Electrical Systems Fudugndnaglvimarilidoyaluvnzvinisifiudeya dadl

U Y

124

& 1 o v 2 = =Y él’ :J o/ @ ] =3
Uselevognannvinlmdnlalud ayalfaunailn IﬂEJﬂ’ﬁﬁx‘lW‘LW]‘Wi@:JG)']@EI’NIUﬂ'ﬁLﬂU’UElyJa Ay

W <
WA AIFUN 3.6

K20 Engine Contrd K20 Engine Comtral K20 Engine Contral
Module X1 Module X2 Module X3

Exam)

K33 HVAC Control K74 Human Machine K56 Serial Data Gateway
Module X1, X2, X3 Interface Control Module
Module X1, X2, X4, X5 X1,%x2

Example

B174 Front view K9 BodyContrad  K90P Window Control
Camera Module X1 - X7 Module

Chassis Line

o ° & a v o ) i o ¢ P ]
31.]'“ 3.6 Vl']ﬂ']'saﬂwumua’]EJﬂ']5NamiﬂE}lﬂwqﬂWSLﬁUﬁjaaq\ﬁﬂW?ﬂ WDINNILYBUAD

v38 Terminal Tuwmay ECU



23

1 v 4

(Y] A A’ sJ I3 174 = ¥ 2/ A:ldl i 7 ::‘ s a
wasnfiasiuiinuleyaiieuiosudiiine Jeyanaslililunisdededuduieldlunis

Usenauduaruludiudnly ImmzLLﬁmﬁaaahamqﬁaumﬂmnﬁu%’aga’tu FIAIT N 3.2

a o 1 12 = ] 2/
A19719N 3.2 mamway}aﬂjummmﬂuumas ECU ﬁl'lﬂﬂ'l‘JLﬁU?lﬁJl_:llﬁ

DWG | Trial wire | Description
Module UPA module

List of request connector module
Noj Module/Terminal 3 ___ Connector module

Detak W

. o . Body 3 connector

Mpdule ATC module

Detar Wi

. @ . -Engine room 3 connecior

Hadus SBZ moduie

Datal WH

. @ - Rear bumper 3 connector
® 0

Vodule FCM module

WM

Deta Wi
@ @ - Roaf top 3 connector

3.6 #vwedannazlvlunisusenavdnsulassau

] [ a o P :gl) @ pei ' 4 =
lugrudnussisuvinnisdemdiwaasnazldlunisusenavtuay Tnsnnsiuays]

(4
=

Teadgad miuIangUnTalR
1. nszin Luggage Aluminum Vilddmsuiliu Case vasnnsandeu

2. a1l Wiring Harness Cables @1AM13 Lear Corporation | Automotive Seating &

w d‘ i o al d‘ 1 a U ° o as A:J v ¢
Electrical Systems inaltd@msuiliausanunasd ECU dmsusinaiunsansiaaaulduuuse

3. WHUBEASAA TUIA 122 x 183 wufiuns Tun13vinuesalisessunsindanesanis
A |
ORID)

4. GM MDI 2 Multiple Diagnostic Interface 2 lad1msuni1sitouseseninanass ECU

hiufmpeuimesUatevng S 1 9

5. \wnastwnaty (Power Supply AC 110 Ta#/220 Taad To DC 12 Taad) T4lunns

wasnszualwiedneussduliifiundeas ECU dhuau swau 1 g



24

3.7 Anwluslnmaa General Motors Local Area Network (GMLAN)
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3.7.2 Anwlusinmea Low Speed GMLAN
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3.8 Ainw nasm OBD Il (On-board Diagnostic)

Aoufiagsiin1sAn® i GM MDI 2 Multiple Diagnostic Interface 2 #aavina1ay
Wa$0OBD Il (On-board Diagnostic) Wdenaunaafe OBD Il 1131nA1I1 On-board Diagnostic

A o ddll 1 a d! o aa ﬁl 1/
uanasgfidivmusiusauiulag SAE wae 1O Fadmuninasgiudsnisuaniasudeya
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at L2

aa | a aAa P v w 1 al o
NNFINDA TENINTTUUABNTILABINRAAIUUTAEUA TiReUesiuNsUasslelde (Emission)
Y 2 v Y ¢ ¢ ¢ ¢ o 1 a o v @ e
NULATEINTIAUTRYA YIIAIUEITALIS wazyanvkIs duvuInIsAnassiatuiinaay

1 64 i . = 2/ 1 2/ @ ] 2
UNWIBINASIANY (Malfunction Indicator Light : MIL) uaauansAteansiiviaudunsagnala

Sttty

The California Air Resources Board (CARB) lanvuaaafeansiiin sosudvnéiu
fasflsruuiianusauenuezdymnstadesiitisatesiunisudesleide (Emission System)
LAESEUUAUALLATBIEUSA (Powertrain System) dudoninavuu OBD | luvmueifiensiu CARB
falgimumnasgiu OBD Il Tunn ualvinatiuldfusnsuinniuluaiiing faued a.e.
1996 ipazlddunuamndwallitusnslunisuiiym nisdeuaiassus uazsvuuamun

n1suaegleldy deyaniaslaiuainnisiteudedunesn OBD Il Audasasudfe DTC

(Diagnostic Trouble Code) nuene saipstzndyn dsldlunismansiuanuidenie
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Y Y}

2/ v v o a o < ¢ o Vs a e o v
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= o 'Y & v o 1 a s a v 9
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1 s 1 =l 1 a A
uwansiueenl) luugiay DLC azfianumuieuwansiely fagud 3.11

OBD2 CONNECTION TERMINALS

iH2HINABSNoRTRE

SRIORTTRI2RICEI4 W15 816

1. Blank 9. Blank
2.J1850 Bus + 10. J1850 BUS
3. Blank 11. Blank

4. Chassis Ground  12. Blank

5. Signal Ground 13. Signal Ground

6. CAN (J-2234) High 14. CAN (J-2234)Low
7. 180 9141-2 K-Line 15. 1SO 9141-2 Low
8. Blank 16. Battery Power

3U# 3.11 Data Link Connector dwiunasnves OBD 2 [2]
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wdsaInivinisfinenesn OBD2 wuitasyinnnsly Data Link tfeaud 5 angdnynel
wifuiesufie 1. DLC 6 Can High (High Speed GMLAN) 2. DLC 14 Can Low (High Speed
GMLAN) 3. DLC 1 LS-CAN HIGH (High Speed GMLAN) 4. DLC 5 Signal Ground (Ground) 5.
DLC 16 +12 1284 (Power Supply 12 VDC) asiiuldinagdl 3 anefiasdudnandlunisdng
defoya dwdn 2 aeandunisdrousediulifusinves ECU Tusud 3.11 szuansliifiud
NIMS§IUVD Data Link Connector d1niunasn OBD 2 lasaziiuinlulfazdosves

3 a./ a:‘ 1 a g 1o [ 1/ o a |
Terminal duflanumneiuandrsiuesniviivegiunsidenldnisvianu fagufl 3.12

/ Chassis Ground \ / Signal Ground \
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3U¥ 3.12 Data Link Connector d&miunainvas OBD 2 dwiulasanugansiaasy [2]
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3.9 Anw1duLBSIWE GM MDI 2 Multiple Diagnostic Interface 2

GM MDI 2 Multiple Diagnostic Interface 2 1utn Automotive Scan Tool (Scanner)
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Vs & A o 1 o A}’
Wsunsuliiulugalusaeus Aawnsafiazyilalagrugunselfil wangunsainsivaey

'
v
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%38 MT2500/ MTG2500 Snap-On, OTC/ SPX, Autel, Launch, Vetronix/ Bosch kazu3wm
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ATIVABUTRNABNUAILYBNABAIANEIA (DLC) veenunmusiazuegiviniedioanivens
ausalgmilunisitiads vieves DTC (Feazdaindu "Meusia") viesnadinnuaiuise
l 4 a i a & a v a al
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dsruuazroNsALITIaNIENIL AegUR 3.13

Ul 3.13 amdneuansnsléons GM MDI 2 Multiple Diagnostic Interface 2 Tums

Aasznlam
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3.10 29nuuUINg ULz UM UYAnTIRERY

1nn1sAnwIluslaaoa GMLAN wasa OBD 2 way GM MDI 2 Multiple Diagnostic
Interface 2 ta3a3euiosudalizuvinnisesnwuunasnelunassynnsivasy Tngavuandli

sl 1 ] s d
wiuhfidnvaen1ssenasetls Aigun 3.14

Schematic circuit inside luggage Powe_r & i
Communication
port
BCM HMI [] CGM spM [ Atc [ upA ECM_L— pow;r"supw AC power 220v
220v 10 12v
¢ o= o & ke ._E
| FCM | I HVAC I l SBZ l [ PWM I Extension socket port
l L ] 1200 resistors for (TCM,EBCM,EPS)
l l L i
> s  vad. s B ]!.;.Kb’_ "%‘E
OBD-Ii i
P ion Ol Micro USB port
Mainline Cable : @ Power supply voltage cable @ Ground cable GM Lan low speed

@ GM Lan high speed (+) @ GM Lan high speed (-)

JU# 3.14 Schematic oanuuy lagnasiaggnininiglugansmaouiielilddmiv

\Wouse ECU

=

1 Ed 1 du ﬁ'j 1 4 1

vimladimesanisidousevesyanIvde uilasiiviavunaunesh Usznausmiedinuusn

v o af =) v v 1 a 1 A "
A Power Cable ﬁl’]ﬂ'm'suLaa‘umaﬂ.wrﬂﬁntmw'}qmmi’maau finuludiuniaod Extension
:J s ° Ad J 1 [] J 2/
Socket Pot Agiunainfisessunisnsrvaeudwinluganfvuralng lasazvirarenls

o at = ' 1o v o ) & b

dwiuiteudonnlugalwiuisvajithyensivaey wiwihnisueiweideyamelsunsy

] 2 . = v oo (Y] A ] ¥
GDS-I wagludugaving Micro USB Port iludumafnadilidwiudenseyansinasuiidn
fumeuinef udiniilévinsesnuuuiieudesudtuneuselu avhnisdenasiiieniy
n1snadauAugnaatlun1TeeniuYuINs lngazesniuunisaaaueandu 2 @i fe

nANLINNGN ECU Miflungu High Speed GMLAN Wag Low Speed GMLAN
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snn1snageutlunisreuulusinaea High Speed GMLAN Tun1svnagaunsiiay
Usenauludeavue 4 @1Usznaudie Engine Control Module (ECM), Body Control

Module (BCM), Human-Machine Interface Module (HMI) wag Gateway Module (CGM) #19

U7 3.15

GMLAN

Falunrneaeunsafiasldlusunsy DS 2 Tunsesiaasu DTC Auanuziiileylsifiu
agluilugamanil Fawavnmsnaaesnuitanusadisdayamaiuld lngaznudiung

& a - v a a A W i
lugaiudl DTC invegluvngiunddfiansiunflaeazuansmanisnaass dalusuil 3.16

Trubes Lighting Contral Module
Fadia N C

Ao No Communcation
Hurnan Machind leteriace Contral Madule DTCs Stored

P OOSSSTILF O IIF

U 3.16 mannmsvaaeulunisdensesunlusinaea High Speed GMLAN dneluuns

GDS 2 Trﬂaq}mﬁuﬁaamuwaa‘[u@aLLsia::ﬁa
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Twiweufofuldvinimaasddulusinaea Low Speed GMLAN lunsnaasundsil
wvsznaudelugaionun 4 flun1smadeuusenaude Front Camera Module (FCM),
Ultrasonic Park Assist Module (UPA), HVAC Control Module (HVAC) wae Side Blind Zone

Module (5BZ) aztfunmnasainnisveaauasatuy Tnewuiannniseenuuuluseunsntudl

£ 2 v 1 5% ¥ oa A ﬂﬂl
ANUYNABIAINIOLUIE Data Record vaalugawantila fAsgui 3.17 wazgui 3.18

Y

v

All mogtill8s commupigate via GM Lan o
"
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17 amdgnisnaaeulunisdersasauiildoeniuululusinaea Low Speed

GMLAN
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gﬂﬁ 3.18 waannisvaasulunisderasuulusinasa Low Speed GMLAN sraluwnsa

GDS 2 lnganiuiisaniusvaslugausazsa
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3.11 AsTUaUNIsUsENaUTUE U

nasannsnaaauludiuvadlninugs Tuduseluazidudruvswmnssunaaans lay

[ v var o al 2 v I E¥ ] - M v
wiannlasuiagiieuiosudmulunwmatseteladrasidu Wiring Harness Cables luilé
4 o ar = & e v v o & e ' o ° I
gneaniuuniedmivn vieazitlugunsalndesldinnuldidedwisuinisvineiu vl

Tutnveanisusenevasiduriinsvnuildsseznatuumeannis
3.11.1 ¥M5AAUAS Wiring Harness Cables iaa31egnulunishinss

TunauusnagyiN1sinussd Connector 910 Wiring Harness Cables vaavjn ECU 1l
a o o a o L3 v o i v @ o o o
gueadmsumsindauuetn Instuneunsdaudslazuandlinu Asguf 3.19 wazgud

3.20

Modification

d 1 s 1 L7 1 dt ¥ o s o= ::’
JUM 3.19 mmareiednslunsyuaunisdauss Connector e lddmsunisinfsasuy

UBSA

UM 3.20 ey Connector Mimsdautadludiuvesgrusausaaimssuniond miv

n1511 DLC lilearueean
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3.11.2 ¥1Mn1564 Data Link ﬁlﬁlﬁgn’lﬁamaanmn Connector

| ) ° o . ay o - a
Tududnluagsitnasiii Data Link Connector (DLC) #laildldarusanifiaidunisifia

d‘l’ & L. o at = n‘j I al =l 1 = 1
wunihdndwiugulunisiinnslagluisiaz Connector avivdandne Liea 2 dufe du

84 Serial Data Cable AU Power Cable #aapadquildunilsaniiudnneinisleudedoya

=l ! d! 1 ! a L U s d A
Sndumilsaziudumsdeussiuliiundes ECU faguit 3.21 wavgui 3.22
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o 1 o ) A 12 ] aa v - 5
3113 VI"Iﬂ’I‘Si"I\i'}'I']Ltﬁu\iﬂlﬂﬂﬂﬂI.I.‘U‘UﬁQUNLLNUBSﬁiaﬁWiE)Nﬂ’]'WIWNQ Connector

W v o o 1 @ a [y v i o a o
ﬂﬂﬂﬂ']ﬂmﬂﬂ']ﬂ'ﬁﬁﬂ“ﬁq Connector LwﬂunLﬂ%QLiﬂUiﬂﬂﬁLﬁj @a‘lﬂﬂgquLUUVﬁW\ﬂ?

1 1 aa d =l v o s d‘ = 5
Turpuusnuis1asuEuarASAALNaWS BN aud IS UNSIES INatSEunSaulunIsAnds

Y

Connector @il Ingu1nAve459281989AUE19970 Drawing Engineering laevinn1si1es

1 A 2 v v o v
yundnningiuilaasislineumiindl

v
=l

Y s A
Tmammﬂ'nﬁ’[wﬂ'rmaulﬂumﬂmwzLwamsg

E’i’m‘iUﬂ’l‘JG}ﬂmLLﬁwﬂ’]i'i’NLLNuauﬂn AALLERY miﬂw 3.23,3.24, 3.25 warsUR 3.26

U

/

Distance
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plug
connector
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Example: Module ASM Serial data gateway (CGM)

=i
3Un 3.23 §70619 Serial Data Gateway Module ANLETIVDISZ IS N TEI NS ATl 9Y

Tlunrsseusseving

= a | 1} e L3 o 2 o s a :5 g
EU‘H 3.24 13UNTEUIUMITTNIBULNAIVUBEASAAURIALNB A MS U SRR s



36

Preparing
hole for

install

d o = o ! 1 al = 1 d
3UN 3.25 vinnns Draft Badiumisves Connector usawiilagluguianitaguisdiunse

ANSHNG

Connector
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s v o =l 124 b ] @ o I nlllq 5 =
'waamn‘mmmm‘im'1:13LsaU'ianLLa'ﬂua'mmiﬂ%m Connector ianliinaa lagiden

1 2 p o
o/ s

o a v 3 % o P % a
N28fnR9A28 Hot-melt Adhesive n3adun1isautiuted tilaamaairuginlunisinga

| e il | [ = [ @ Il & a W
IW51291 Wiring Harness Cables wanilennsdensdnuuaiieldaunsalduninlunisdafindu

) ¢ a -l a. e ¢ w P o
fuain lasazsunsGufnds Connector asuuuasa Mguil 3.27 uavgud 3.28

3U% 3.27 aanelunisisudnng Connector avuuUasARIEN1s1E38113 Hot-melt

Adhesive Method

= | ) a o o ¢ a 2 1Y
E‘U‘Vl 3.28 7MWag1asINNTAned Connector NNAWIVUUDIAIBUIDULAN
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3.11.4 BunszuauNS Wiring Cable Process

oA a O = v v a o i o
AaLasainnisfinga Connector l@Salsousosudziiuyininis Wiring Cable Tngagld

i " a v o w v oal a -
Main Line lun1sifiuidunisdmsvangnlagazldifes 5 anglunisifiuseu ECU nadiaiievi

1 1 1 o 1 e d A
Wdesanstoingiluswiag wazananugeenniuniswily fagui 3.29 uazgui 3.30

GM Lan high speed
f+)

GM Lan high speed
)

GM Lan low speed

Power supply
voltage

I Ground |

Completed the wiring mainline cable

Mainline Cable : @ Power supply voltage cable @ Ground cable
@ GM Lan high speed (+) @ GM Lan high speed (-) GM Lan low speed

31]‘7; 3.30 Mainline Cable lneudn¢) azil 2 @ A Serial Data Cable fiudIuv99 Power

Cable Usgnaumeyiavium 5 ane
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UpAMaINN1T Wiring Cable waauanannilédevinn1s Wire Coverings for Cable and
. - d a k4 a) du = v
Wire Protection iieanuuasadeuaznistaeignisldnuresyansivasudal lnaidenld

wiiuaeliaennsegng Tudwvesnisaseuaquaneln uazialalnslunmsdadumiaves

U 9

v v s as 3 at A d
Aelidniusuese fasUN 3.31 wassuN 3.32

U v

Electrical
Insulation
Tape

Wrap

Cable Tie

Wire Coverings for Cable and Wire Protection

gﬂﬁ 3.31 aunsaldmsu Wire Coverings Cable and Wire Protection

1.BCM 7.FCM

2.HMI 8.ECC

3.5DM

9.ECM
4.PWM

5.ATC

10.UPA

6.CCM 11.58Z

[
o = i’

= ¢ aa ) 9 v &
g‘l.h’l 3,32 vasanRnnaseusessenisusenavluduneudaluaiuisonsivaeuld 11 Ju
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3.11.5 N32UUNTISNT Extension Cable (TCM,EBCM,EPS)

= A L2 n' o s I
Extension Cable (TCM, EBCM, EPS) fia anglwildsaiindmsu 3 lugavuinlng
o | A | 1% i a ¢ v oot & o °
Wesnnlugamariivunadeutilngliaunsadevaduuesald JaduiunFanisiene
- 1 [y 1 v .
Wulnearedazsessula 3 lugausznausie Electronic Brake Control Module (EBCM),
Electronic Power Steering Module (EPS) kag Transmission Control Module (TCM) 1a®
WUUMNUWNANUARITINSTIMaensasdimieiu dmiunisldeu dagun 3.33 waggui

3.34

Extension cable (TCM,.EBC S

"EE Heavy module

Extension socket port
(TCM,EBCM,EPS)

=

3-In-One Extension

Extension cable diagram
(TCM,EBCM,EPS)

3u~‘7i 3.33 LUUINULIANMUARLINTASY Extension Cable (TCM,EBCM EPS)

JUT 3.34 mwanenIvaaeisiaas Extension Cable lnadenld EPS Tun1snaaeau
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5 a L] o o
Extension Cable (TCM, EBCM, EPS) fiagsasiulugadnwinlugaiios lugadnan
W 4 < ° 1al 4
wanndulnih Fadenivreanuuuuagimuaanuenvesaelinegiinuem 1 wes i

1 v - v et v o W W Y W o
densldaulunsmgiihtdeyangninivegludlugameaitu diguin 3.35

e 1

EBCM

Extension cable diagram ;
Extension cable (TCM,EBCM,EPS
(TCM,EBCM,EPS) ( ' ;

Features ;: Extension cable for support 3 heavy module are
composed of
1. Transmission control module (TCM)
2. Electronic brake control module (EBCM)
3. Electronic power steering (EPS)

Technical Specifications : Dimensions Length: 3.28 ft (1 m)

sUfi 3.35 Extension Cable (TCM, EBCM, EPS)

3.11.6 N32UUNIT Painting Process

v o al
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o a . . ° a, o 1 1w =
JUN 3.36 L5uN3¥UIUNNS Painting Process Tngmsthimunnladumisilidenisasd
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NeuavaraINAon1stuIaFanumesailuildununisiasempanslnnsen
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szansnsesiumsldnulaie 3 vlialugameiuusenausie Electronic Brake Control
Module (EBCM), Electronic Power Steering Module (EPS) wag Transmission Control
Module (TCM) Insazgnldsmsauifu Extension Cable lasfinisinsedeanstiluzuuuues

High Speed GMLAN

L . " < a M va 1w w i
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ECU fiunauiiumasidesniatiouse lnsdiagvinnsilatilulilunasudaany; wsldidouse
Wiganesa Micro USB Port tiedeaninnisleany

o

4. OBD-Il Connector WosndmIUNI5ITaNABIN GM MDI 2 Wngdandyminilavia
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2 @195V Micro USB Port
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