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CHAPTER-1

INTRODUCTION

i Electricity

i Electricity arae & amu a1 yarer @) @k ) te ysR @ ol 2 | 98 Ful ana) A fRarg a8
f?fﬁ ¢ | Electricity & uwra &t am, wree, a9 afas waif, Magnetic Field S aga @R |
Hﬂm$?€qﬁ °" 9&d & | g yAaE o f gus 819 &1 sigran @A W aear @ | fed)
| gaagta @ yarg 1 € Electricity we1 s waar 2, Electron @ warg & dwn =&l i1 yaar
| X W fhar ot wedn € | o et wres # Electrons te RR @ ek R @) 3} 954 & |
i dl @er ural @ f aree W ®ie 98 @1 2 | 3id ¥ Electrons @ s&1d &1 Current @1 wirar 2 |

1
1
I
l

i DC (Direct Current)
P Ot fargga e foraa) faen @ a9 wwa @ wi Ad agadr sufq et @ A REar @, S
i SPRee sve 91 DC @er wiral ¢ |

-

-

‘ i AC (Alternating Current)
: i Alternating Current ¥ Electric Current @ Rra#i Electric Charge @iy Electrons a%
,HdTﬁﬂﬁmﬂTﬁﬁnmmfﬁmﬂmﬁ'{?ﬁﬁﬁl :
: Conductor :- ¢¥ usref sl 9 Current 2l 9 gdte &1 ¥i® 99 Conductor ®ed & o4
P e, gefran, wver anf |

T

Insulator :- 0% uyeref Ry 9 Current #1 Flow =11 21 §®, ¥ d@e, s anfa |

;Semi Conductor :- Conductor a3t Insulator @t fieney F@rar m@r ueret Semi
i Conductor %=1 wirar @ | s Diode, Transistor, Mosfet.

-

Atom :- (IZHIV]) WIRT dEdis Bic—Bic IAVET ¥ FAd®x 91 2 | 39 V[T BT Ugell Jawear &l
q?ﬂrﬂg,ﬁﬂﬁrmrﬁl

! Electrons - URHTY] & 3HGY UIAT WM aralT &1 gar @ | 98 uiel 3R g & g ﬁ!‘cf
_ﬁ:ﬁaammﬁqﬁm%lﬁﬁ freresy &) uwrmoy &1 Ffor gtan 2 |

Electronics :- Electrons & wdfera fasm= &1 Electronics &er1 wiran & |

FI"EQUEHG}\' :- a—aX Repeat &+ arell wer, Wwﬁﬁmﬁaﬁaﬁﬁs’lﬁﬁaﬁa‘ﬂ
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Hertz :- f<t = Frequency ®t Hertz % st wirar @ | Hertz % Pressure # Speed eafy, |
i XA Frequency itk Voltage snf &t wrar simarn 2 | '

Signal :- ta Electron s1a Magnetic Form # &tar 8 Suat Signal @1 wirar @ | Signal &1
P SuAl gaR g feel Data @ v 9 gEk i W Transmit &t % Rear wirar 2 | Signal <t |
i ypR @ &1a & | va Analogue Signal silk gawr Digital Signal. ]

Analogue Signal @rar @&+ arar Data a1 Signal @ @8 y& tar Signal 2 et Value
P @ At aqed! el @ |

Valts[v]

W -
Aprpliude G 1
pp : Tiers 1)
=1

Digital Signal :- g1 &l sraved 2l & ga High va Low.

Volts{v) Digital Signal
5V

1- High
0- Low

IC - Integrated Circuit Diode, Transistor, Mosfet g7 st Semi Conductors @ fiaax
i a1 gldl 2, el 1C dterd 2
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CHAPTER-2

SMD Resistance

Working & Uses of Resistance :-
i ColourRed , Black, Blue

i Symbol R WAL
{ Unit Ohm N

} 1000 Ohm =  1KOhm

: 1000K Ohm = 1M Ohm

i Circuit a'< @ sige Resistance @i use @i el 27
* 1. Current @ Flow &1 &4 &3+ & feiv Resistance Circuit & use &) wircl 2 |

(Resistance)

=2

i 2. Over Voltage & Discharge s & fiv

: 12w Sv

; Short Circuit

H With High Voltage

L ——

H =—— 7w Discharge
: R = in ground

L]

H

Power
Ic

i g9 Circuit 9 w«fera Practical Work & Discuss @ |

L]
L)

3.As aFuse =]

: MCU (R} Ic
0-100 ohm’s
; Fuse

----------------------------------------------------
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%Ionltagewé’lﬁwﬁaﬁ%l :
: 2. Reverse Biased Diode: u& Diodes ECM # sararax IC @' Safety & ferg e wird &,
: aifs Over Voltage ar Over Current @ wrer ECM # IC Faulty = &) g sl safig w9 arex |
.ﬁ sarer Current Module & sigy amar @ o @ew ygal ¥ Diodes & =iiee &ld €, 94 |
: Electric Welding ®¥1 X arew & ECM # Fault us wimar 21 wia ECM a1 farelt :sﬁ?
: EIectmmcMaduleaﬁ?ﬂiW“ETﬁnﬁT% dl 84 ewd ® f& @18 Diodes & wad Qﬁﬂﬁ‘f :
Eqﬁﬁﬁ%ﬁﬁ'IDIDdesaﬁuﬁﬁsﬂﬁw%ﬁﬂwmmwﬁaﬁﬂmmmaﬁ :
émﬁe siaTon @ wad ¥ f @ Diodes # | 90% ECM # Reverse Biased Diodes Use !
ﬁ‘h‘t! wird & | g Diodes wareraw System IC & awdia ey wiid & 3k Injector @ fag Use |
: ﬁ‘ﬁ':{ EIGE4 ;

Reverss Blased Diods

ZVoitage Revarse Biasad Dicdes
+ Vollage

= \iltage

Revarss Biased Diode

ECM % g9 y&r @1 Circuit 2@+ 1 fireiar 2 f% Diodes @ Anode side Negative i
ﬁmm#aﬁ? CATHODE Side +12 Voltage <t wir<ft 2 | 6 Diode # & Current & avw
P @ gudl avw 18 wrar @ | ECM @ siax 80% Didoes &% Reverse Biased € firad & s=ia)
On Board ®%1 & syvid ¢ Students'®! gl werar 2 & Reverse Biased Diode 2 | ’

-—Diode #t Reverse Biased # #af srrmar s &? :
-"IFE's'ﬁﬁ‘l";'EITFI'EI"IGITE'II?%ﬂﬁ’{AhenatDerEFCharge&T\"-’Imﬂﬁﬁmqﬁ?ﬁ;‘?

: DIDdESE?lFaulty‘zﬂEﬁ?ﬁ?ECMWWﬁW%ﬁT?IHﬁEWEWWEﬁﬁT Engine

: Control Module @1 Board = wigt &ivar @ ik s9@ Gd & Rl giers 19 Fadas |

an-m%rﬂrﬁwDnodesmma%maﬁmawmpcamwmﬁn ;

Diodes #i d& @+ &1 adal

Faulty No Value
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Voltage 4 g8 IC 50% on grar & | s9 IC % %= da @ &+ areft + Voltage & suvia 100%;
: Power IC On & wirar 2 | [

i et~ Power IC @wiq g4 ux ECM # @1 ysra ysar 27?
aa— Power IC @14 811 u fr=ifefRac warg ueit |
1. Cluster Meter % Engine Check arge =&Y syl |
: 2. ECM Scan 7l gt |

3 Engine & Sz @t ¥axl # 5 Voltage stz 2.5 Voltage wweng s amgaft |
' 4 ECM &1 @@y d@& @31 93 Power IC @& s9dl® @t Components @ &4z Voltage ﬂ'ﬁﬁ'
P P 5
} 5. ECM ¥ @i faset #ft ware 1 1C On =7 @ 5
! 6. Power IC & wwrdie ol Components Multi Meter @ wr21 9% &1 ux Beep @x+ &7 m
’ 2 3itv Resistance @ Value Change &t wirefi |
' geg—ay 2015 & ggarg st ECM aim w2 & 9=a siaw Power IC &) @1 ggar 87
{ gav— ad 2015 @ <l Petrol ECM % Power IC & ssidi® ta diat ¥ &1 Capacitor HTH:
B%‘cﬂ‘%l‘ﬂﬁ?ﬁa’ IC Multi talented IC &= f&ar aran 2 | System IC &1 @&+ foran ar 2 aﬂﬁ
' In;ectnraﬁCommand Mg ICHA A urch 2139 I1C & No. ﬁ'&ﬁmmaﬂnﬂaﬁ*ﬁﬁ
} 40048 , 40049 anfe g Seriés @ xH 8l ¢ |

Circuit Diagram
+12v Ignition

yeq : Power IC @9 On glar 87 [ 21 Joain retey
E giv—

Negative Voltage
to Main Relay

Input Direct Voltage
Form Main Relay

Hi-Tech Automotive Skill Development Academy



CHAPTER-10

. SYSTEM IC :
i+ ECM & aigy System IC @ ugam & gua urw Black Colour @ Diode @it &id & | System
IC f=ifeiRaa Actuators &1 Control @var & | :
t 1.l arera) a1/ All Valve's
! (i) Diesel Rail araia
i (i) EGR arera
+ (iii) Solenoid araa
i 2.4+t Relays &1
: i (i) Fuel Pump Relay
i (i) A.C Compressor Relay
i (iii) FAN Relay etc.
3. Cluster Meter & ECM @ wrer wiafera Lamps oY -
' { (i) drexata
{u) g9 d@ olige afa | :
IR fay gy Actuators @ germar 3itv + 81 wasd & g8 & vl & Sur Depend @war @ | 37 |
: wft Actuator ®1 System IC (-Ve) Voltage @ gr=r Control @xar 2 | 51 it Actuator 1 :
' : ECM @& System IC & &) il oY &1 #d &3 &, @l 8 Hedidiey & %ux 2.5V, 3. 5V S |
¥, 7w Integrated Circuit Voltage sidt :
@g 4 qwr T @ ECM 4 @ Actuator @t s s -~ Voltage <@v Control faar |
—rﬁn 2, 9% fo1 & $ue 2.5 Voltage & 3.5 Voltage Multimeter & Check &¢ ux & ﬁ?ﬂ?ﬁ
: L) uw Manufacturer Company @ &9t Depend &ar 2 |

E ye:— System IC uz 12 Voltage el Capacitor & aim v  ar =1d? :
System IC & U SHTGTaR E.‘E'l gy 2 fs +12V =1dY ancht 2 | System IC 5V & wre

Hi-Tech Automotive Skill Development Academy



IC TESTING

ICaﬁﬁmﬁrﬁaaaﬂa% AT ded dab [ o waar |
: ECM Repair @ aigz faxht #t ICH Fault 2 | Practical % fFr=ifeiRaa srgam a4 & wad &)
i 1. Short Condition
t 2. Input Output Supply
} 3. Blast Condition
i 4. Leakage Condintion
: 5 IC Heating Condition

1) Short Condition : su Condition # IC & s ura @ Components Beep @3 &d & | &
: IC & uri &t & ar ta 9 aifid Components # Short & wad & 1 IC & 4w &t Short
' i Component ®1 Circuit € arex Fisrel ®¢ 4% @vd & @l 78 Circuit & arex Short =& B
i g7 Components @ Base ®! 9% & ¢ al & Short giar & oid

-
-

NPC

' Continuity
Range

{:;}nmir‘ujty ﬂlllllllilllillﬂ

Rde Fig 7.2

S fawrg s Fig No, 7.1.4 Non Polarized Capacitor Beep @< ver @ | 6 Non |
: Poiarlzed Capacitor @1 Circuit Board ¥ sy 9% f&a wiar 2 o g8 dis gldr 2 | s?trq'?
' HEF{IH wi Circuit Board # IC @ ura wigi @ Non Polarized Capacitor Remove fasar o |
m Base @i 9@ &% © oid Fig 7.2+ ﬁiﬂmw%ﬂ’ruﬁBeepmﬁlsﬁTrackaﬁ'
: Trace &1 & 9uxia g8 IC & Connect glar 2| IC &1 Remove &3 & suzia NPC @1
: Base Beep a1 45 &¢ 21 2 | 39 Condition # &w aigren @ wad € fa IC Short 2 | stm
suvia gut IC Solder @var =ifay aitw &1 IC 1 Shorting @ & wird) 2 1 IC short &9 a'%
EFR“T ECM # a7 f&fi it Electronic Module % v& Component i Short & wa&ar 2 ar qai :

-

I
l
l
!
t
!
l
l

Hi-Tech Automotive Skill Development Academy



CHAPTER-28

| On Table Scanning @t &vad 27
-mﬁ ECM Repair Training % g9 Students st ECM %1 On Table Scanning @t Eh_\'ﬂ'ﬁf
{ITeft 27
: ECM Repair Training @ <iv= Table & a4 Scanning safey @xard wrdl @ ?ﬂr’rﬁ

ECM @ 3iex Fault & @ =Y 9= Confirm &% @ farg @8 aw Customer Complaint @ dar ﬁ
.f'as Cluster Meter 4 g4 9& Light =12Y an %€ 2 sl gwi<1 Start €1 gl @12 | 98 Complamt
-érﬂ Customer ECM Repair @ aret Technician @ ura an sirar 8 | ECM Repair arr—T
taret Technician ! ECM 3% @w# @e Decide @ usar & f Fault ECM % # a1 Wiring i
i?ﬁ" Decision @@x Customer #i Clear &% &iar @ | saa!l Clear &%t & ferg ECM aﬁ
:Table @ SU Supply a&Y &1 ECM @& 3ieX 9@ &Y add # |
E 1) ECM 3 Power IC Main Relay %! Negative Voltage = &1 2 |
‘2) Engine Check Light @1 System IC Negative Voltage @ v&1 2 |

:3) ECM & aiex Proper Voltage a1 %@l 2 | a8 ECM & aiax 9@ v v ECM Repair &v3 |
:m?vn Technician Decision o &&r 2 f& ECM # gwiw 9% Light am ¥é & aity gaw adier 2
;ﬁn‘ﬁﬁ g1 ECM Repair &<+ arar Technician fasm ECM =i stet ECM w1 On Table ?hi
:am% Decision < wa«r 2 f& ECM # 9 w1 9@ Light &1 Negative Voltage Out &1 ¥ %
'Matn Relay #fi On = & 2 sittk ECM % Fault =&Y 1 a8 ¥1 ECM =l Table & w
'Scanmng @y Confirm @&¢ wad & | ECM @ Scanning, Table & &ux e &1l i@ ECM oY
t3iq¥ @ Main Relay On g4t silx System IC g1 9@ @ige ®1 Negative Voltage 2 a?ﬁﬁs:
:ECM @l d& v @ forg 10,000 & d@x 2 Lakh & & Tools #ifde & Sale st @ Ié-‘ls?:
i Tools #1 e & ECM-! Table @ @z On wve ECM # Fault &t aga smarh & gar |
mﬁni‘! | afs &1g Tools =181 Purchase &1 aradi & df ECM &I @Wlds d& &¥ bl & |
: quxr adar & f8 ECM &1 Scan @« Fault ECM % 2 Confirm & a&d € 1!
Customer @ Complaint 2 f& ECM % ug &l air va1 2 | 39 &ls & &4 Table @ & Sr:an
lfh_\"tﬁ Confirm &3 "&ad & |
i'P0336 Crank Shaft Sensor Malfunction’ '
E Customer wux fered Code @ Complaint &% <ar 2 | @ Complaint # & ECM:
' i Repair &t aret Technician st Decision o1 aga W @ f Fault ECM & @ ar =i | 3?1
Demsu:m ®! a1 & fag ECM &1 On Table Scan &1 aga wred &lar 2 |
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----------------------------------------------------------------------------------------------------------------

»&,ﬂ’{ fera wreg Fault Codes # sy @t g51a1 waers @ fs MCU @ urw Signal Proper =&Y o '\'EI'
£y !

; Circuit High:- af§ Fault Code 3 Circuit High ferar air site 5w wwa #a1 Effect gsar @ ?r"
ﬁmsﬁa%l%-rqqaiﬂmdﬁaamé?%%ﬂﬂﬂei Rallpressureﬁma?mmaﬂﬁ.
: # | Fuel Rail Pressure Sensor # o= ar 2 | -

Close Connector

— 1
1 ———— 5 Volatge 1 5V Reference 5
0.50 :
: 2> > >>r— MCU 2 0.50 Signal Voltage :
: Jp——-= 3 Body Ground :

E % fewrd Fig # Fuel Rail Pressure Sensor @1 Circuit fa=arar wrar 2 | wia g1 Close
: Connector @ &R 34 ¥4 @1 Voltage 9% &= ¢ af ga dax & Signal Wire # 5 Voltage
.@I %4 gldx Ignition On & &ux 0.50 Voltage ¥& @i 2 | g Voltage Micro Processor ﬂfﬁ.
-ﬂgircﬁé a4 wra MCU sz dar 2 & Ignition On 2| we Engine Start v & :ﬁiww.
'Slgnal a3 Voltage de<it &<l @ st4 0.80, 1.25 % wmar 9 mmSVultagea?ﬁaaﬂaﬁﬁ
%l g4 Topic # Signal Wire @ ar # &a<t a8 Gz & 3w & ¢ & Signal Wire ﬁ'
Ignltlan On &1 u feah Voltage & 2 sk Open Connector, ® fpast Voltage i< @ 31Tﬁ
i Circuit High ya Fault Code ¥ wafada @ siar-2-8ile @ siar & sudl g 2 | :

Hi-Tech Automotive Skills Development Academy # &4+ <@ 2 f& afa Fuel Rall '
i Pressure Sensor @ Negative \Voltage 2+ @z @+ & @-Close Connector @ sz Slgna[ :
-aﬂ # Voltage 0.50 & sg®x 5 Voltage &t wir<t 2 itz ag Voltage arfis Micro Processor-
'aﬁ Return fawdt & frad MCU @ Judgement @ ear & f& Signal wamer fia ver @ aﬁ?
antage Actual ¥ sarar & 7€ 2 | 39 Voltage @ Receive #v@ MCU ta Code Generate |
:qw aar & forad Circuit High feran simar 2 | '
gl adie 4@ afe Waw &1 Reference Voltage @+t 45 &v & Wiy | a9 it Wax On =r€i
,Ei—cn & 3z Signal ar # Voltage 0.50 Voltage % ag =< 5 Voltage & wirdt @ stk MCU Eﬁ
Etrrﬂ Signal s wirar € w9 @1% f& Signal o= # Voltage MCU &1 arfis 5 Voltage firerd 3

Hi-Tech Automotive Skill Development Academy



-----------------------------------------------------------------------------------------------------------------
-~

6i—=m0 Hi-Tech Trainings

ECM REPAIR TRAINING

SENSOR KNOWLEDGE

Hall effect type sensor.

Resistance Type Sensor.

i Sensor a1 Wiring Checking.

Positive Wire, Negative Wire, Signal Wire.

. SENSOR AND VALVE LOCATION IN CAR ENGINE
i Sensor stk actuator # wx |
Sensor @ &1 |

; WIRING CHECKING
Wiring @ Checking #af s 2 |
i Wiring @ @ |

Carwiring ¥ multimeter &1 s9ai |

i Multimeter s Voltage @+ d& sya 27

i Multimeter # Continuity Range 9= Wiring @& & |
Wiring Tracing.

OBD Connector.

RELAYS
Relay @ 87
i Wiring % Relay ¥ o) 27
Relay & &M |
Types of Relays sH4: 3 Pins, 4 Pins, 5 Pins, 6 Pins.

4
.................................................................................................................




-----------------------------------------------------------------------------------------------------------------

] USES OF SCANNER
| Read Fault

ClearFault.

Actual Data : Rail Pressure, Accelerator Pedal, Throttle Body.
i Actuation Test.

Special Function.

i Steering Calibration.

ABS Bleeding (On Skoda one Vehicle)

i Injector Coding (On One Vehicle)

ABS Coding (On Skoda One Vehicle)

i TPMS.

-~
A

: SCANNER H/D (TRUCK SCANNER
i Fault Code Read.
Fault Code Clear.
i Actual Data.
Actuation Test.

: COMPONENT

i ECM % ar PCB # e+t aret Components &t 14 @ 272

| g1 Components &1 & a1 &2

| $7 Components w1 #% 4 o #7

1 Components # Fault ws+ & Suvia $7a1 ¥ ggard & 7

: SOLDERING AND DESOLDRING
ECM # @it Components &1 @& Desolder #zd 7

: TRACING/ FAULT DIAGNOSE
ECM # Fault ! &9 Trace v 87

{ ECM % Components & Working @ IR i Discuss & ¢ 2 |
ECM ¥ &t va—us Part @ sux 39 Topic # Discuss @1 g 2 |

4
.................................................................................................................




-----------------------------------------------------------------------------------------------------------------

: ON BOARD
i ECM &t On %% & Suxid g&—Yd component &t working check er?
OnBoard # Fault I Trace @=amar Sirar 2 |

-~
A

IMMOBELIZER
Immobelizer & Related Fault @t Diagnose &A1
i Software @ Related Fault.
; AIR BAG
i Air Bag Module ®! ®9 Repair & &7
{ EEPROM Type.
i MCU Type.
; PROGRAMMING
i ECM ¥ Software @ Related Fault %t Solve <1 ?
K-Tag, K-TM or OBD Programming % &<d = | 9 Topic # Clear &=arar <irdr 2?

; EPS REPAIR & CHECKING
Electronic, Power Steering Module 3 Repair #xd 87

i Fault ¥ &9 Diagnose &vd 27

ga¥ Fault @ Tracing 9 ®=d &2

E FAULT CODE LANGUAGE
i FaultCode & ar<x fore gy wieal @ aa apef &2
Fault & &4 ygard @ ? g8 Sensor # & Wiring# 2 at ECM # 22

; METER
ODO Meter foaa &R & fovd A MR 82
i ODO Meter # @ar—an Fault wgd € sk 571 Fault & & Clear #<a &?
| wfiex ®1 OnBoard 9 &vd #?

i ODO Meter & ar<x Tracing &9 &vd &7?

ODO Meter # Software & Related &1 @4 giar 2?

.
.................................................................................................................




-----------------------------------------------------------------------------------------------------------------

&5 Hi-Tech Trainings

-~
A

Ignition Wire Tracing.
Relays-4 Pins, 5 Pins.

Main Relay Power wires tracing.
Break Switch Circuit Inspection.
Break Switch Ignition Power.
Immoblizer Wires Inspection.
CAN Wire Inspection.

EPS Wiring Inspection.

Blower Wiring Inspection.

i AC Wiring Inspection.

Fuel Pump Wiring Inspection.

i Tail Lamp Wiring Inspection.
Modules Information.

SENSOR KNOWLEDGE
Hall effect type sensor.
{ Resistance Type Sensor.
| Wiring Checking in Sensor.
i Positive Wire, Negative Wire, Signal Wire.

SENSOR AND VALVE LOCATION IN CAR ENGINE

Sensor 3ix actuator ¥ siax |
i Sensor® s |

E WIRING CHECKING
{ Wiring @ Checking «af s € |
i Wiring @ &1 |

4
.................................................................................................................




©O 6

Py

I +9188726-46155
: 491 62806-11256

Near U.K. Palace, G.T. Road, Khanna-141401
= Distt. Ludhiana, (Pb.)

Hi-TECH ECM REPAIR & TRAINING CENTER.

= www.carecmrepairtraining.com
: Www.ecmrepairtraining.com PART -1

PROFESSIONAL ECM TRAINING
Hi-IECH

Automotive Skill Development Academy”

|I"i"l—r'_
: . \ e, R
= Government Approved Certification gagsmsaFMECHMRﬂNICS E

|Cars & Trucks)
ECM Rapair Training Canter




PART -2

ECM/ECU REPAIR BOOK,

Car & Trucks o o _-.

'HHHHEHU
L I-JHH
alt NPt
'..- :l_ “‘j L f -.-_, "_._"_ H
- l'

g el ¥ g.m FNy Eblww
J___.l._"::: _“_:.: E.. I:.-- 19
cmmmuqmnﬂm -

ol

'.‘u

_I

ﬂ',.ﬁ ) ..'E Nulr_l_
~""'+ Teeimow W

= J
- | B W
AR ﬂ ﬁ-
] . '

15 H
| =

£

::: : |1ilHliliililHIﬂillI]f”ll.’l[!l.'lrmlfll
:.’ Kl o
i

-'¢

vs o

’ 1 :
™ o M A,-

FERE RRRRAE R ':'_: , "'.
[TTT i . —
] 4 L..q. \. -
a ’ i
#
.._ 'E b -
. -

o o =
aiiilie "E.
| (] 5
4‘L o Eﬁ@'" oo
0 .."l_.‘_“”"f ¥'%p
L &
L

a " &

L
L]
'll:llllllll'|l|' n l" “i

t:I'L-.'

7]

BE E“ bt . i%wmmm Slulia
T T LR B e evelppment
% o - ” o>, Academy

W W
‘u“ il #llllll?ﬂ“t

|—_£

3 2
3 = 18
= n E‘ e 2 S T
1 1‘ I -
. d ~:

i
|

[
104




h!

----------------------------------------------------------------------------------------------------------------

PREFACE

In today's time the technology of all the world has become more
developed than in the last 10-15 years. Such dynamism of the development
of science was not in the view of common people. Today the technology of
cars, motorcycles and trucks is Hi-tech. No one had any idea that this would
be the future of technology. The future of technology is going to be more Hi-
Tech than today. Many cars, motorcycles, trucks, earth moving machines,
designed with different features are ready to be launched in the world
market in the upcoming time. ECM system is the brain of cars, trucks,
motorbikes. Today it's study can tell the faults and properties of any
vehicles. In the future, it will be necessary for any vehicle technician to have
information about ECM. | have written this book to make ECM information
easy for my readers so that our society becomes ready for the upcoming
technology. There is no doubt that some changes may be there inthe ECMin
the up coming time years but if one has clear understanding of today’'s ECM
then he or she will not have to spend much time to work on the new ECM in

the future.
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CHAPTER-1

INTRODUCTION

Electricity: Electricity is actually a type of energy just like heat or light. This energy is
not visible to the naked eye. The effects of electricity can be seen in many forms
such as heat, light, friction, kinetic energy and magnetic field. Its effect can also be
inferred from its existence. The flow of electrons can be called electricity. The flow of
electrons cannot be seen but can be felt. When electrons move in a conductor from
one end to other end, it is said that current is flowing in the conductor. Finally the flow
of electrons is called current.

DC (Direct Current): Such an electric current whose direction and value does not
change with the ime, which always remains the same is called direct current or DC.

AC (Alternating Current): Alternating current is such a type of an electric current,
in which the amount of flow and direction of electric charge varies withtime.

Conductor:'A material through which current can flow easily is called a conductor.
Such as copper, aluminum, iron etc.

Insulator: Insulator is such a substance from which current cannot flow, such as
wood, rubber etc.

Semi Conductor: The material made by mixing conductor and insulator is called
semiconductor such as diode, transistor and MOSFET,

Atom: The whole universe is made up of small particles. The first state of these
particles is called atom.

Electron: It is a particle found inside of an atom which revolves around protons and
neutrons in a definite orbit. Atoms are made up of these.

Electronics: The science related to electrons is called electronics.
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CHAPTER-2

SMD RESISTOR

: Working & Uses of Resistor
, Colour Red , Black, Blue

Symbol R WAL
{ Unit Ohm O ;
| 1000 Ohm = 1KOhm
1000K Ohm = 1MOhm
E 1. Resistoris used in a circuit to reduce the flow of current. :
5 ¥ 15 i
: (127 m—— 5 i
E (Resistor) (+3v) i
i 2. Discharge over voltage.(Diagram)
i 12v. 5v ;
i Short Circuit !
: With High Voltage i
' 5 =I 7v Discharge i
i R == in ground i

3.As afuse

| N 0-100 o * |
E Fuse !
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CHAPTER-6

| ' MOSFET [ |
Old New
Model Model

I I

The MOSFETS is used for switching the injector in the ECM. From any ECM,
70% actuators which have coil are given positive voltage or negative voltage
through MOSFET. Like in Diesel Vehicles, injectors and Electronic Power Steering
Module, MOSFETS are installed in most motors o operate them. In any of the
modules there are MOSFETS for (+ve) voltage or (-ve) voltage as per the following.

Maguiive Vollage Oul Poallive Vollage Owl

Ranintol

MOSFET works in the same way as a relay gives the voltage and ampere
presentin the vehicles battery to an actuator.

Negative Voltage Dul

Ralay- + 12V Direol
from Fuse Box

85
Megative Voltage
from ECM

----------------------------------------------------
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CHAPTER-10

SYSTEM
The System IC can be identified inside the ECM by the Black Colour Diodes, which
are installed near it. System IC controls the following actuators.
i 1.AllValves
{1 ) Diesel Rail Valve
{2] EGR Valve
(3) Solenoid Valve
2.Allrelays
(1) Fuel Pump Relay
(2)AC Compressor Relay
(3) Fanrelay etc.
3 Lamps related with ECM in cluster meter like:
{1 )Heater Lamp
(2) Engine check light etc.

Apatl from the above mentioned actuators there maybe more. It depends on
the company. All these actuators are controlled through (-ve) voitage by system IC.
When we check the wire of All these actuators coming from.the System IC of the
ECM, wesee 2.5v 3.5V, onthe multimeter thatis Integrated Circuit Voltage.

It has been seen many times that the pin from which the actuator is controlled
by giving -voltage from the ECM. 2.5 valtage or 3.5 voltage cannot be seen on the
multimeter over that pin. [tdepends upon the manufacturer company.

el
o

Question:-Is the 12 voltage on the System IC coming directly from the capacitor or
n{)t?

: Answer' Most of the time it has been seen that a (+ve)12v does not come to the
System IC. The System IC is turned On with 5V and brings (-ve)12 voltage from

B
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CHAPTER-11

MICRO CONTROLLER UNIT/PROCESSOR

This IC is identified by its size and the number written on it. The companies that :
: make the MCU are very few like EDC 15. In this ECM : (Diagram)

h!

i

;

PRLRRRRR R ;

PIN 44 '

i

AM Z9F400 PIN 48 i

i

T ;

EDC 15 :

- ™ 1
INFINION
5':;53 TCI 1767
TCI 1762
EDC 16 EDC 17

' Thereforeidentifying the MCU becomes easier.

THE WORK OF MCU

The job of the MCU is to take signals from all the sensors installed on top of the
' engine. Similarly, taking signals from all the madule inside the vehicles. This signal is
taken through Can Wires. After taking the signal from all the sensors and modules,
i the MCU gives command to all the activators installed on the top of engine and make
i them work. The MCLU takes signal directly from mast of the sensors but the
command is given to the actuator through some IC. Like Injector Driver, System IC
control most of the actuators with negative valtage. Programming is done in MCU.

By changing its programming we can install one MCU in another ECM, like by taking
it off from petrol ECM and changing it to the Diesel ECM. Due to a mechanical faultin
i the engine, the sensors get information about the engine then these sensors
: transmit this information to the MCU in the form of a signal. Data has been written
already in the form of software inside the MCU. With this correct data if the

: The MCUs of the above given companies are mostly found/inuthe ECM.

: information given from the sensors is not received then an error code is saved inside
i the MCU and Mil light is turned On in the Cluster Meter. From this it is known that

i there is a fault in the ECM of the vehicle, related to the engine or related to some !
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" module installed in the vehicle. To detect this fault we read the MCU with sr:anner
that how many errors are inside it and with what fault they are related with. like:
Code :- P0108 Boost Pressure Sensor Faulty.
Whenever a fault is read with the scanner, scanner gives us a fault code after ;
+ reading it from the MCU. This fault has come out with any reason but we see that .
code only which engineer has written it. That's why it takes time for the technician to
do the right work on the vehicle.

1

EDC 15 EEPROM IC

EDC 15 :- Above given ICs are installed in the ECM. In these there is apragramming
done for the engine. In this "AM29F400 IC' has engine related programming done
and in other 'IC 24C04', there is programming related to Immobiliser key. If the
programming of these ICs is bad, the engine also stops and the working capacity of :
the engine can also be reduced. The sound of knocking can also come from the
engine if the programming is bad. It has been seen many times that there is no fault
in the hardware of ECM but still the Engine Check Light does'not come on in the |

e

Cluster Meter and the engine does not start.

EDC 16 :- Programming takes place among three ICs in ECM. One MCU,2nd Flash !
IC and 3rd EEPROM IC. !

EEPROM IC
-
mMcu

EDC 16

I
|
i
MPC Flash i
]
552!63 IIIIIHHHHHIIIII lc: i
1
i
I
I

Programming is done in the MCU regarding the engine. How much RPM
should be there to start an engine, at the time of start How much diesel pressure will |
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CHAPTER-13

SOLDERING & DESOLDERING

Question:- What should be kept in mind when we change the connector of ECM?
Answer:- a) When we change the connector of ECM then we should compare the
connector of ECM with each other. They may look alike but their formation may be
different. Like if we put the connector of Swift ECM in the ECM of Verna Fluidic and
i20 vehicle then setting of these connectors has to be done.

b) After this, before moving the connector from the ECM whether there is moisture in
the ECM or not, this should be checked , as a water logged ECM may have fault
other than the connector itself which must be communicated to the customer.

The ECM should be checked On Board as follows:

1) Engine check light is coming or not, must be checked.

2) Whether the ECM is giving Earth to the Main Relay or not.

3) Whether 48vis being generated in the ECM or not.

4) Is there any water in the ECM? If it is damaged due to water, take a'photo before
cleaning it.

c) While removing the connectar from the ECM, technician should keepin mind that
all the pins of the connector are desoldered and moving, not a singlé pin should be
soldered with the board because when we take the connectorout with a push then
along with this pin the circuit point of the ECM board also comes with the ECM
connector.

d) While soldering the ECM connector, each pin should be properly heated so that
the solder melts properly with the Printed Circuit Board because it has been
observed that when new students change this connector, the pins of the connector
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i

ECM GENERATION

i How many types of ECM are coming in the market in ECM generation and how
' can their repair be made easy because ECM repair or any module repair is
i considered to be a very difficult task. In this topic, we are trying to make ECM repair
very easily by dividing itinto generation. Instead of learning how to repair 100 ECMs,
we have divided these ECM, running in the market into three parts. Whether it is the
ECM of petrol version or diesel version, old model or new model, Mahindra company
E or BMW, dividing them into generation, it does not make any difference to the
technician who repairs it. If ECM of any model comes to the ECM repair technician,
. he can repair it by following our method only. Like, which generation does the faulty
i ECM belong to, which ICs are installed in it, with which tool we can read this ECM,
we can guess it from generation itself.

i ECM generations are as follows:

i 1.EDC 15

t 2.EDC 16

{ 3.EDC 17

EDC 15 Generation ECM

i In this the type of ECM, the ECMs that come to India from the year 2000 to the year
i 2005 are being kept in this category. Like:

i Santro Petrol/ Ford Figo, Fiesta

Accent Petrol

: Skoda/Octavia
i BSIII Trucks, TATA,Ashok Layland

i Elantra Petrol or Diesel

: The ECM of the above mentioned companies are the same according to the
: generation. This ECM belongs to petrol vehicle or diesel vehicle. In this type of ECM,
+ a processor that has a programming, its number is 'AM29F400' and this IC is of 44

pins.

AMD 29F 400 BB/BT 44 PINS IC
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CHAPTER-19

POWER SECTION

i Power Section has an essential role in the ECM Circuit. After this section is Turned
{ On the voltage goes in the ECM circuit. We have already read about the IC, what
work it does and what is its identity. In this chapter we have to understand its circuit.

h!

Circuit Diagram
+12v Ignition

| | Main Relay

85 Pin

Main Rela

85Pin| | |
;

87 Pin

Negative Volitage

| A\

N

i A

i to Main Relay

| Y /©

; W QOutput
; >

Y

input Direct Voitage
Farm Main Relay

78) Ov

1. Ignition Switch
i 2.2871 Resistor
i 3. Power IC 48023

i 4. Main Relay

i 5. Body Ground
This circuit stands for EDC 17 ECM because this Power IC 48023 is used by

many companies in their ECU. Therefore, after understanding the circuit of this IC,

we can estimate by looking at the ECM of cars and trucks what is in its circuit.
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CHAPTER-23

QUERIES OF ECM FAULTS

Question:-Isitnecessary tocheck negative and Positive Pins to repair any module
or not?

Answer:- Before repairing any electronic module, getting the information about the
module is necessary. From which pin the positive voltage is going in this module and

from which pin is the negative voltage going.

Line Side Electrolytic
Negative Capacitor

- Voltage + Voltage

We can also estimate from the capacitor installed inside the module that which
number pin of ECM or of any module has (+ve) voltage or -voltage. After (+ve)and
(-ve) voltage, (+ve) voltage can be given directly by giving ignition to the ECM etc.
This (+ve) voltage mostly goés to the Power IC through a 2871, 1471, 1002 Resistor
inthe ECM. After this the PowerIC turns On, So if PowerlC doesnot turn On then we
should carefully check (+ve) voltage coming inside the ECM. we should trace these
pins carefully because tracing shows that when (+ve) voltage goes in PCB by
crossing components, components are faulty or not. Such as :-

2871
\ 1471
; — —

(Resistor)
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: "These holes are known in On Board itself that on which component the voltage has :
i stopped. The above fault has been seen a number of times in the Old Verna. When |
: this fault gets in the ECM then the engine starts once and stops again. !
E Example:- EDC 17 ECM Verna Fluidic or VW BMW, Audi, Trucks etc. Companies
whose ECMs are installed near the engine, water enters in them many times and
; faultcode is also same in these ECMs.

= P0201 Injector Circuit No. 1 Open or Short

: P0202 Injector Circuit No. 2 Open or Short

i P0203 Injector Circuit No. 3 Open or Short

P0204 Injector Circuit No. 4 Open or Short

POWER IC
L]

|| 5V
Ht-L T
NPC  OPEN CIRCUIT Capacitor

As shown in the above figure, 5 voltage from the Power IC has stopped going
into the Injector IC, That's why the above given codes of the Injector have started
coming, these are internalcodes. These Ccodes come again and again butit works as
a practice to find faults. These types of faults are checked Off Board itself. First of all,
to find faultin ECM, we have to see On Board that is 5 voltage from Power IC going to
Injector IC or not. That's why the students are tald to do more practice. All the ICs that
are installed in ECM from PowerC, the must check is that from which pin of Power
IC, 5V or 3.5V is going because of water in ECM, Injector IC stops receiving 5
voltage and the fault codes related to the injector start coming in the scanner. In this
chapter due to water logging, the circuit gets opened and the holes get melted. We
are discussing here that, if in any water logged ECM, the fault is not found in the Off
Board then we can diagnose the fault very quickly by turning On the Faulty ECM and
a perfectly working ECM.

Example:- It is generally seen that mechanics and electricians clean the ECM by |

opening it beforehand. After cleaning, the ECM is brought to the repair technician. In
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BOOST SENSOR / MAP SENSOR | !

- |

Boost pressure sensor/ map sensor are seen same in petrol/diesel Trucks and
Earth Moving Machine. This sensor is of 3 or 4 wires. Here we are discussing about |
three wire sensors, how many components are there in the circuit and fault may
come in which part of the ECM and how to identify a fault in an ECM, how can we
make a guess that faultis in ECM only
1) Reference Voltage
2) Signal tothe ECM

iri nn
3)Body Ground 5 2 3] | Wiring Connector

How'many wires are there inside any sensor, technicians who réplace the
ECM should have information about it because before repairing the ECM, it should
be confirmed/'that the positive voltage is not coming from within the ECM or the
voltage is not coming from the ECM in the signal wire. Apart from this if the Body
Ground received by the sensoris given fromthe ECM then itcan alsobe checked.
Note:- At 'Hi-Tech Automotive Skills Development Academy'we keep ondiscussing
with the students that even the fault code gives an idea whether there is a fault in the
ECM or not If scanner shows the following codes, like:-
P0105 Manifold Absolute Pressure/ Barometric Pressure Circuit
P0106 Manifold Absolute Pressure/ Barametric Pressure Circuit Range/ Performance
P0107 Manifold Absolute Pressure/ Barometric Pressure Circuit Low Input
P0108 Manifold Absolute Pressure/ Barometric Pressure Circuit High Input
Mechanic or technician works on these codes.
1) Boost Sensor maybe faulty.
2) There maybe a faultin the wiring.
: 3) There maybe afaultin the ECM.
t 4) Air House Pipe Leak can occur.
When the technician scans the vehicles with the scanner then the code (As

h!
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-between teachers and students. When students keep on asking guestions end‘
'eleerlng them then this wall breaks down and the day the questions are eempleted
{from that day all the knowledge of the teacher is important to the students. Therefore
'the students who started telling the teacher about the circuit on their own, from that:
'dey there is no need to teach the students and the students start preparing to leave!
the academy. To reach this stage, the mind of the students should be very calm. There !
15 no need to read or memorize more circuits, only understanding is needed. Toreach

: the above stage it is necessary to first understand the language of the scanner.

We have divided the above given fault codes into two parts. Whenever we-
dlegneee the fault with a scanner, technician should work in this way so that fault eede ;
i can be understood, by understanding the fault code it should be made clear whether
1 the fault is in the ECM or outside the ECM or on which part of the vehicle or ECM ene
i should work. It means that at first we prepare a map in our mind about the fault that the .
-feuit is related to which part of the ECM and how many components are used in thle-
i circuit and in which of these components can a fault occur.

SYSTEM IC |
First of all we are writing the language of fault codes related to System IC. ;
{ PO001 Fuel Volume Regulator Control Open/ Load '
{P0002 Fuel Volume Regulator Control Open/bLoad E
1 2 :
P0253 Injection Pump Fuel Metering Control Circuit Open/Load
; 1 2 i
{P0085 | ExhaustValve Control Solenoid Circuit Open =
1 2
{P0086 | ExhaustValve ControlSolenoid Circuit Open E
1 2 |
P0045 Turbo/ Super Charger Baost Control Circuit Open Short| |
i 1 2 i

P0001 | Fuel Volume Regulator Control | |Openf Load
1 2 !
'Fuel Volume Regulator Control' has been written in the first part of the ebeue'
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"code is generated, the MCU does not get the proper voltage. Engineer has told us
this voltage in these words. If the above mentioned ‘words' come in fault codes then |
itmeans that proper signal is not going to the MCU.

i Circuit High: If 'Circuit High' is written in the fault code, what is the effect at the
time?. To understand that we are taking the example of a sensor like we are working
on the 'Fuel Rail Pressure Sensor'. The Fuel Rail Pressure Sensor has three wires.

Close Connector

—
1}——— 5 Volatge 1 5V Reference
0.50
20— MCU 2 0.50 Signal Voltage
3 - 3 Body Ground
1

Thegeireuit of the 'Fuel Rail Pressure Sensor' is shown in the abave figure.
When we check the voltage of this sensor on the Close Connector then the voltage
in the signal wire of this sensor is reduced from 5 voltage to 0.50 voltage on the
Ignition On. This vollage reaches the microprocessor, at that time the MCU
understands that the Ignition is On. When the engine starts at that time the voltage in
the signal wire keeps increasing, like it can increase up from 0.80, 1.25 to a
maximum of 5 voltage. Inthis topic about the signal wire we have tried to understand
that how much voltage is there in the signal wire in the Ignition On and how many
voltage is there in the Open Connector, when does 'Circuit High'come in a fault code
and try to understand why it comes.

At 'Hi-Tech Automative Skills Development Academy' We have observed that
if the fuel stops giving negative voltage to the Rail Pressure Sensor, the voltage in
the signal wire on the Close Connector increases from 0.5 to 5 voltage and this
voltage is returned to the Microprocessor. Due to which the MCU judges that the
signal is coming more and the voltage has become more in actual. By recieving this
voltage the MCU generates a code in which 'Circuit High' is written.

In the same manner if we stop giving the Reference Voltage to the sensor,
Even then the sensor does not Turn On and the voltage in the Signal Wire increases
: from 0.50 voltage to 5 voltage and the signal near the MCU increases. It means that |
. the voltage in the signal wire is returned to the MCU in 5 voltage and after detectmg
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