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Chapter-1

Immobilizer System Overview

Immobilizer System Ush '"Vehicle Theft Safety Device' %I a8 Device G xzil ESE &l HaA 39 Key
ﬁSml‘iﬁiﬁ\”ﬂuﬁ%ﬁT%mmﬁ I{cgistcrmWﬁmmwmw
Duplicate Key ¥ Start 9T 8 WTU| 39 Device @i g 9 Technician wire FT3&T Bypass Tl &t
ThdT g HiTeh a8 Device Ush WTSel st ECM deh WAAT 81 TeAd Key H 391 Start ferU AT & A
T8 Device 34 &l Start EFd| Eﬁ'}l %FIT ‘% FTh ECM & 372 @77 Microcontroller TeAd Key hT
Signal TH&R & HTIUT Fuel Pump 37 Injectors T Command &1 &dT g1 A3 391 Start THEAT gl
ECM ! @&T Signal s & grdt 2

@t [t oft Keys 8" Vehicle W Use &%d & 39T Microcontroller & Register &hTAT
W& AT B Keys W Transponder <t T&h ID gidt 21 3@ ID &1 Tk Processing q

Microcontroller ¥ Write ferar ST %, TE FY FRar ATar z 3‘9’3{ AN H AT <k Chapters o Discuss
&

1. Transponder:- Transponder Tch udT Electronic Device 2 Tt Radio Frequency Technology

& HAHW A hldl &l Transponder, Magnetic Field o On BT 2 3‘93% On B9 & foro 3rerT o
Jedt &1 F=Ia T8t ugdar 21 Transponder T Signal, Antenna % Through, Microcontroller @h

Ugedr 2l

2. Immobilizer:- Immobilizer & 3iaT THY Keys Register gldl &l Ueh Immobilizer o 3iet feRaHT
Keys Register &1 Tehd ! & 98 Car companies & HUT Depend AT 2l

3. Antenna Coil:- Antenna Coil, Transponder & Inductive Coupling & T Power 24T & 31X
Radio Frequency o T Data Signal &' Control Module 37R Transponder Key & = 3TETH-
& YT 2l

4. ECM:- Immobilizer System o 3 Engine Control Module T Teh dgd Important Role 2l
Engine Control Module & 3tat Wt Keys ® Haterd Programming forEt wmet 21 'Ok Key' &7

Signal firer % &g ECM, Fuel System &I Command a1 & 3 Fuel Pump T On ST 21 i
Key & gatad Ted Signal, Immobilizer receive shidl £ at % ECM Injector 3R Fuel Pump &I

Command EFd| adar %I EH%Q?H System q Engine Control Module amag'a Important Role %l

Transponder
ID48 ID46 ID60 .
Key Transponder Transponder Transponder
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9 SN RY

Movinre

Antenna Coil ' Printed Circuit Board

Pic. 1.3 Pic. 1.4

9 A1 &l AE § 1 I8 Pic 1.5 7 faamg sran fFams 24t 2l

Immobilizer

Pic. 1.5

Immobilizer, Key &I Detect AT gl T8 Module, Ignition Key Switch & 9TH ST BT 2

I Pic 1.5 ¥ fa@mar mar g &6 Immobilizer & AT Antenna Coil Tt BT %, & T8l 6 ag
Coil, Immobilizer & |1 T BN 39 Antenna Coil &l agd ot wR s Ignition Switch o
SUIEL §3-TT rar 7 3T 9% Printed Circuit Board &' Dash Board ¥ freft oft TATT H ST AT %I

Ex: Skoda Octavia ¥ Antenna, Ignition Colil o @ gAT graT € 31 Immobilizer &T Circuit

THe Wit § FTAT FAAT 2T 2|
Skoda Antenna 3T Meter

Skoda Antenna Coil Skoda Octavia Meter

Pic. 1.6 Plc. 1.7
7
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Chapter-7
Mahindra ® Key Programming T Y

Key Program wi%;%qmwgﬁgw 39T Vehicle Select ST 8 AT UTH Vehicle Mahindra 2
3‘H'F<=I'Q'€ﬂef Mahindra %Iectﬁ'ﬂﬂ%l

————e—————e . ———— e et

—— . —— e et et~ et —

immobitization Instrument Cluster Common Diagnosis Other Service q

INSUZUKI

Dugnoss tor
VOLKSWAGEN

Mahindra Vehicle & Select {4 UT ST Option tgﬁ“ﬁfmﬂﬁ‘ ST & UG Agreeiﬁ'ﬁﬁ({l

Disciaimer

This product used for normal vehicle maintenance,

Using this product violate the law, users bear all the consequences, my
company does not assume any lability;

This product has a certain degree of reliability, but does not exclude
vehicle loss and damage due 10 customer technical issues, vehicle or

other factors have led 10 this user risk, we do nol assume any
responsibility

Agree T U Old Software 31 New Software T Options gﬁ*ﬁm ATYeRT 2@AT I R
3T AT AT Vehicle %‘araaﬁﬁﬁﬁm Option Hgi

MAHINDRA V2659

.‘ -_..; - “ \".Q . .- (-‘- Q' ‘r

 New Software fgﬂzl Old software
ov'ﬂ P ,v.’

f‘;‘f %2 n’ 'w: Trvw‘gg

b.

Mahindra Genioﬁ'Codingw%ﬁW‘NeW Software' A ATATE|
v gfe g9 Old Software &1 Select &I 2 T Genio Vehicle Wﬂ‘?ﬁ ATATE AN Old Software FYTUR
uTd AT wrfr oft 3aahT Programming, New Software ﬁ?ﬂﬂ‘gq%'ngﬁ‘ New Software & Option &I

Sclectﬁ:ﬁ'ﬂT%l
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: Pic. 10.2
UaT i S W # Toh &9 Vehicle &1 Immobilizer System I Meter H Z1dT & 3Heh!

Scan & 9T Immobilizer System ¥ Gt Fault Codes T P’ 3781 ﬁ‘{!ﬁgﬁf%l

‘B’ mﬁgﬁgﬁmﬁ Fault Codes
B0041 Missing Transponder No Response

B0041 Invalid Transponder Secret Key.

B0042 Wrong 'Txp.

B0043 Transponder ID Table Empty.

B0046 Transponder Data Format Error.

B0048 Immobilizer Coil Open/short

B0048 F(o) Miss Match.

B0045 ECM Authentication Failed.

B0047 Invalid ECM Secret Key.

B004e MBFM Internal EEPROM Failure.

B1681 No Detect Communication With The Coil.
B2103 Coil Malfunction.

B1600 The Key ID Number Data Cannot Be Read.

B2431 The Key ID Number Registration Error.

‘B’ 37 & 7% Codes T & HHUL:

KEY | Antenna ]

Pic. 10.3
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Pin 52

Wiring Instruction :
MCU Reflash Cable V2
Group 1

GND

VCC

Group 2

Yellow Line (Reset)
Purple Line (RXD)
Blue Line (TXD)
Green Line (SCK)

o x - S
|
VCC B
Important!!| .1 80V
Read 10 | {UNLOCK
MCU-Reflash- | FOEE R i
Cable-V3 i Type [2MCU v

C ———— ——— — - —— . —

B Band [ ATMELATMEGAX OO

ATMCGA103 Cp [ATMCGA102

| CONFIG-d4Byles

ByteO | Lock Byte

' (oot xx11 no protection)
Sl (ooxx xx10 write protection)

| Byte1 - Extended Fuse Byte

(read and write protaction sal in this byte)

(oo xx00 read & write prolection

|

Connection diagram  |a

WOPg 523 - 0 X
fie Buflr Devce Window PIN Calculator Setting Language
CRITG e ~ ‘F‘:"W' T : .' 4 E T ' Y 'T;‘ ‘_v- *::_—ﬁ ‘ pepn .-”‘-‘_-a
BEEERR B =y 1 T T R T
= . J ' : g+ | : M V‘G
- EE add Gt | | Read 10 J{UNLOCK
Type | 2-MCU ___3
— B e RPN M— " Brand |ATMEL-ATMEGAYXXXX "l
I Ere , . .
> ; — g | Chp | ATMEGA103
0000 FF FF FA DD DB AA FF AF AF FF OC DF FF FC DC OF Check VVdIPrag
PX00010 FC FD DC FF C5 F3 C5 F3 CF 56 3C F3 5C F5 FF FF | CONFIG: 4Byles
:g FF FF FF FF F1 D2 F1 ozroaozraoiroégiro;g Byte 0 Lock
2F FA DF FA FD FA DF DF AD FF AD FF Toe  2-MCU . .
Il 800040 FF FF FF FF F1 FF FF FF FF FF FF FF FF FF FF FF &% ATMELATMEGAOOX (read and wits profection sef in this byte)
* 000080 FF FF CF DD CF DD CF DD CF DD CF DD CF DD CF DD - 0 (oo xxt1 no protection)
90000080 CF DD CF DD 19 FF 19 FF 19 FF 19 FF 19 FF 19 FF [|[Chp  ATMEGA (oo xx10 write protection)
000070 19 FF 25 CC25 CC25 CC 25 CC25 CC25 CC25 CC (ovox xx00 read & wrte protfection
e D000 FF FF FA DD OB AA FF AF AF FF DC DF FF FC DC DF Check Device :
000 FC KD DC FF C5 F3 C5 F3 CF 58 aC F3 5C F5 FF FF Byte 1: Exended Fuse Byle
MM FF FF FE FF F{ D2 F1 D2 FO 1D 2F 1D 2F 1D 2F 1D
000080 2F FA DF FA FD FA DF DF AD FF AD FF AD FF AD FF
2000C0 FF FF FF FF F1 FF FF FF FF FF FF FF FF FF FF FF A
| mzrrrrcrwcroocroocroocroocrggggg
| CF DD CF DD 18 FF 19 FF 19 FF 19 FF 19 | ,
|| ™%®%0F0 19 FF 25 CC 2§ CC25 CC 25 CC25 CC 25 CC25 CC L Connection diagram
= — — o
'
l\\“‘\

A ——————————
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Multimeter & Resistor &Y Resistance Value @&t Check %UTG{TWT%I

>

SLIDE SWITCH
N\ LEFT « OFF

NUME RICAL VAL UE r MIDDLE « DC VOLTS

DC mA

OF VOLTS ( i ok
o Mw; > HEE® RIGHT =« ACVOLTS

OR OH i B AL

DISPLAYED HERE L J
orf (O AC €
DC-N DM-8010

MOVE ROTARY

MOVE ROTARY * m—_—
_L ;OIE o I119 v SWITCH TO
20

SWITCH TO * 200
THIS AREA TO 0 7 X 4 20 THIS AREA TO
AEAD OHMS ' READ VOLTS
(SELE CT RANGE) K, o2 || (SELECT RANGE)
20K 0 * 200
200K ® ® 204 MOVE ROTARY
¢ A SWITCH TO
2™ "N 2000 THIS AREA TO
READ mA

*
20M(,* o ¢ Zm
a || wem2om  A]| (seLECT RANGE)

10A mA COM VN

PLUG PROBES @ @ @ @ P\rl‘)rcnr:t'ogts
iyl —-J!-—-—I Tf ig—uumunfvons

) mA
el OR OHMS

Pic. 17.5

mféq HATER Multimeter T Red Wire aT Black Wire T Resistor & fordT oft Side T Y 3T

Resistance Value T Check &% @ehd 8l J¥ ok 89 Pic 17.6 ¥ Resistor &l Check T T B 102 No.
Resistor T Value 1k() ST T@ @ T@i afe Resistor &t Value 990D Wt 3T Wl?ﬁFﬁ“lﬁResistoraﬁ'a?@?ﬁl
Kilo Ohm ¥ 5% T Tolerance WW%W@H@ﬁ Track Q&@ﬁ%m"m Tolerance &1 erd|
Resistor &l Printed Circuit Board ﬁ'—'ﬁ%m AT mﬁ%mmm%z

1. Circuit Board ﬁCurrent%FlowﬁWﬂﬂﬁa‘im

2. Circuit Board ® Voltage I sh i o 10

3. Circuit Board ¥ Unwanted Charge?ﬁ Discharge A U

4. Circuit Board ﬁ@b‘ Fuse hI di@

5. Circuit Board ® Frequencyﬁ Regularaﬂﬁ‘aa‘%r{

6. Circuit Board ¥ Current & @gTa @l Regular - o feTu
1) Circuit Board " Current & Flow HS\TWW#%‘Q: Vehicles ﬁag?rft{ﬁ%-tﬁ% Printed Circuit

Boards & gId §| 39 Circuit Boards &t On & & foTU Ignition Voltage 3t SATAT g1 3 Ignition
Voltage ¥ 3a4T &1 Current Flow & @kl & F1a T Vehicle W &t Battery ® RTT| Vehicle ﬁaﬁgq
Circuit Boards ® & Components Sgd & ¥ Voltage Tt TTH i o forT a=T0 770 &, 08 # 3
ComponentsaﬁOn g & TeTT Current &T Flow a‘ga%‘tmwmﬁinf%qg‘m%l Hﬁsﬂ Components
G| Battery A Direct Connect Wﬁm\?ﬂt{ ar Components Blast & AT B Slﬁfﬁ'f{ Printed Circuit
Board H & IC &t Ignition Supply a4 o T8 Current < Flow m’tmaﬂﬁ%f%qus Resistor AT

HATATE

12v .
c

Pic. 17.6
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¥ 3) Wrong Value:

Plc. 17.34

1C

8B [[E

Black Probe

Circuitﬁméﬂ'&ﬂm Transistor 650 <kt Value %FIT%I I Circuit @ Transistor 350 kT
Value éﬁwﬁa‘rag Transistor Faulty ﬁi\l}ﬂﬁ'ﬂl Same Transistor & 98 & 3R AT Value HIAT
&t Faulty Transistor &hT {STHT ST AT ThaT 2
PNP Transistor: Transistor PNP &, 3T Confirm & & {10 Transistor & Terminals &I Trace
|| FEAATNRC Transistor Trace T & 12 IAF Terminals T FETHAT &1 ATAT 2 FAH ITH-AT U7

Transistor < Baseﬁ@ Resistor Connect'@?ﬁ% 3T Emitter o @TY Capacitor Connect m%l S'Fﬁ
WCollectorw?%ﬁ Actuator < @1 Connectﬁ?ﬂ%l

Pic. 17.35 C Actuator i)“
il 4G ey
B E
—M—

Ife Students T Terminal THSTH 3T IATAT & a1 Transistor Check AT HTHT HTATA BT ATATE
FiTh PNP & Base Terminal & 30X Digital Multimeter k! Black Probe T T& & Transistor <l
Check WTUEHT%I 1< PNP Transistor @T Check AT e@m@T AT S|

L
O
. °
Jas A

Red Probe |B |E +ve

Black Probe

Pic. 17.36

Pic 17.36 9 PNP Transistor &' Check ﬁmw%wﬁ Base % 3UT Black Probe HIT@TTATE
#1f& Emitter Terminal Positive Voltage A Connect %, sHq %Q Transistor Rl Negative ®9 v

Command ?ﬁ"’?%l
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Note:- 98 1C Uk Power I(‘me%l
3) Pin Number 3 (Pink: Body Ground)

Capacitor

Pink Colour &' 3 Number Pin Body Ground T Pin 2| Immobilizer T On g feu Body Ground

h! ST&ta ugdl g1 98 Body Ground, Immobilizer ¥ A8 Ugel Ueh Capacitor o ATt &1 Immobilizer
Ground Pin & Trace a0 ferar STar € atieh ¢ Students o1 € U o1 Heh feh Trace el HTATR)
ATTeh a2 Pin Data AT S gY@t «ff Immobelizer o 3@ ® Trace T{eh ETAT AT AT T foh Ground

Pin & ET 8l Body Ground Pin <RT Capacitorﬁ FHETATATATAT 2l
4) Pin Number 4 (Red Pin: Antenna Coil 0.20v)

Antenna Coil

Pic. 18.6

Immobilizer & G&TIA Fault Code ¥ Antenna ® HaTSd Fault Code 31T T@T &I af Immobilizer
o Antenna Track ¥ 3T 9T Components & = /T AT 'tTTf%QI DI Components rw g arIC 3
Number PCF 7991 AT &l Change & oh 39U Antenna Coil ¥ G Fault Codes Clear BT AT 2| *
Antenna ¥ HETYA Fault Immobilizer ¥ & ft a1 T& T8 Clear & ST T80 3T I &
Immobilizer 7 3d IC & Change |
Immobilizer &Y Scan T 9T Antenna IC ¥ HETE AT AT Fault Codes frafeu HATENR ATd
z _
P1260 No Detect Communication With The Coil
P1260 Coil Malfunction
B1681 No Detect Communication With Coil
B2103 Coil Malfunction

Immobilizer & 372X TE Fault Codes, Antenna Track @ gataa g afE Immobilizer Y Scan
& I FHU 1@ Fault Codes 3T Bl al Immobilizer W Antenna Coil % Track ¥ 37T Tt ferdt ot

Component % Fault &1 H&haT 81 $8 Track ¥ T& IC &R 31T § 30 IC S Change &0 % Iqtd ¥
Fault Clear ferarmar |

4 Number Pin Antenna Coil T 81 9 Immobilizer Circuit @ 89 Trace & @ g3 4‘?

144
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EEPROM 1C I'SATaT Heat 34 8 [C o Base H s a1 fiie 1C o @y fehet sma 81 94

Not Conncet

t?é B B
L

T Pic 20.3 W IC 3 Base Sl 3@ WATC AT3H IC o Base # 7 7 fu 781 &7t 23 2, % Printed
Circuit Board & Remove &1 72 81 ST Students 3T TehTX o hTH Sl ShiAT ATEd & 39 T Students i
aue | g HATaTe TR A E Print ST SFTAT AU &3 S S@T 7T 8 ok Students 39 Print T a9 §
TEA A T 2 ¢ S8 39 Topic ¥ EEPROM IC &1 Trace fohan & Y U8 & ag aiga Matter a2 i
wfﬁzaﬁmﬁaﬁrm%m?a‘h W 30 Th R o (S hT Trace favmam%aasv EEPROM IC &7
Fa U 'Not Used' firerdt 21

Wﬁﬁ‘ﬂﬁ Trace h{d & a1 GaT wroraT & foh a8 fomr femeft ©ft IC & Connect TE B wﬁwmm
Print Miss ﬁm%?ﬁw Printﬁwmﬁmﬁm%l U IR Microcontroller Ha@r
mare s AT AU Students, Microcontroller 3T Desolder & ¢ 39 THA Microcontroller T fU=T &

Aty Base Sl {9 Remove g1 ST ) af&ﬁﬁé@w Students mﬁmmm%ﬁ%w‘rﬁ; Base
CAR T ERAG IEL Soldermqﬁiﬁ'ﬂﬂ"ﬁﬁﬁl WT@TWWRW Printed Circuit Board ¥ ¥

Remove ﬁ?ﬁ%ﬁlﬁ:fﬁz%{:ﬁ AT Component ¥ Connect T 2 %’H‘%‘Q Remove 'EQEIZEB:T Trace
‘q"T{ﬁ‘:lT?ITf%'Q IR e frdtIcH Connectm%iﬁw Prnnt‘w’frmqﬁaml SHUhRX hl hlH
%Studentmm%wICEﬁTTracmgFﬁﬂfﬁ?ﬂiﬁ%l

9 Chapter o Ig Discuss foraT g o6 BCM & siex Key o " fid EEPROM IC &I &d Trace
& & AR Trace FTd EUHHA Fault T ugad 81 T oft Vehicle % BCM ™ Immobilizer Circuit 81873
qE1 38 ThR &k Circuit T Trace Tk BCM T Repair ferarsraerars)

Pic 20.4 ® Hyundai Company %T BCM f@@marmar &1 BCM &Y Smart Key Unit Wt shTaTATdl
212 BCM ¥ Fault US4 & TR W AT

CLOSE

Pic 20.4
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3. Button/Switch:

‘o |0 |-
Pic. 21.3 Tt oo "La‘i-‘a}” @

Button/Switch ST Remote H Us Wgeaqui TH 8| Remote H &1 IC 1 T T o FeTT Signal AT

f5 Vehicles & Doors Open & & AT Close %A &1 3@ehT Information Switch 71 Possible BT Tk 1
4.1C:

IC

Pic. 21.4

Remote & 37T Ueh AT Uk W TATET IC @ e 2l IC & oM Remote ?ﬁawm%l af* Remote WICT
#rar Components T Quantity IgTHT U271 3T Remote T Size qETAT TS 3T’ Remote Key fora
TR Y HTH HTAT & 56k (it EEPROM lCﬂTMicroprocessormﬁ'@megﬁ%l

&7, Y / \J .‘.

5. Resistor:

6. Non Polarized Capacitor:

Pic. 21.6

4% Component Printed Circuit Board | [ChT Safty AT 2l
34 Topic o KD (Keydiy) Remote & ST Components & SN W a7 AT 81 39 Remote

ey e e g e g Far

Pic. 21.7
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