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Start ing System  -  V6 S/ C 3.0L Pet rol -  Start ing System  
Descript ion and Operat ion

COMPONENT LOCATI ON

NOTE:  AT (Autom at ic Transm ission)  var iant  shown, MT (Manual Transm ission)  var iant  is sim ilar. 

Descript ion

Starter m otor

Auto stop/ start  /  Deployable spoiler switchpack

Stop/ start  switch

Engine Cont rol Module (ECM)

OVERVI EW

The starter m otor is m anufactured by Denso and is rated at  2.0 kW. The motor is geared direct ly to the pinion. The motor is a
series wound m otor with an overrunning clutch. The inter ior of the motor is vent ilated through a breather tube at tached to the
underside of the motor housing.
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The V6 3.0L S/ C Pet rol engine features Auto stop/ start  technology in some markets. The auto stop/ start  system  autom at ically
stops and re-starts the engine when appropriate condit ions are m et . This reduces the amount  of t im e the engine is running at
idle speed which im proves econom y and reduces engine em issions. This provides advantages for vehicles which spend t im e in
congested environm ents, for example wait ing at  t raffic lights or frequent  stopping and start ing in t raffic queues.

The advantages of the Auto stop/ start  system  are:

Carbon Dioxide (CO2)  em issions significant ly reduced
Fuel consumpt ion improved.

NOTE:  Fuel econom y and em issions reduct ion will vary depending on dr iving style and t raffic condit ions. 

The Auto stop/ start  system  is automat ically act ivated each t ime an ignit ion cycle occurs and is operat ional in 'DRI VE' and
'SPORT' t ransm ission posit ions. The dr iver can disable the system by pressing the Auto stop/ start  switch in the floor console.

The Auto stop/ start  system  stops the engine when it  is not  needed, this is known as auto stop. The engine will restart
autom at ically when vehicle param eters are met  and the dr iver removes their  foot  from  the brake pedal, this is known as auto
start . The engine will be at  full operat ing speed before the dr iver 's foot  reaches the accelerator pedal.

The Auto stop/ start  system  is fully integrated into the vehicle elect r ical systems and other system  m odules com municate to
determ ine if an auto stop or start  is viable.

The Auto stop/ start  system  uses a VQM (Voltage Quality Module) , to ensure sufficient  bat tery power is available for repeated
engine starts without  affect ing the operat ion of the vehicle system s. 
For addit ional informat ion, refer to:   (414-01 Bat tery, Mount ing and Cables, Descript ion and Operat ion) . Bat tery and Cables

DESCRI PTI ON

STARTER MOTOR

NOTE:  Som e variat ion in the illust rat ions may occur, but  the essent ial inform at ion is always correct . 

Descript ion

Bolt  (2 of)

Heatshield

Starter m otor solenoid

Starter solenoid elect rical connect ion
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6 Bat tery elect r ical connect ion

Starter m otor

Breather tube
The starter m otor is located on the rear r ight  side of the cylinder block and prot rudes through an aperture to dr ive the dr ive
plate via a r ing gear. The m otor is secured to the cylinder block by 2 bolts. Power to operate the motor is supplied from  BJB
(Bat tery Junct ion Box) . Power to operate the solenoid is supplied from  the starter m otor relay in the left  EJB (Engine Junct ion
Box) .

AUTO STOP/ START SWI TCH

Descript ion

Auto stop/ start  switch
On vehicles with Auto stop/ start  system, the Auto stop/ start  switch is located in the floor console. An am ber LED (Light
Em it t ing Diode)  in the Auto stop/ start  switch rem ains illum inated while the auto stop/ start  system  is act ive. Select ion of the
Auto stop/ start  switch is t ransm it ted from  the JDS (JaguarDrive Switchpack)  to the GWM (Gateway Module)  via the HS (High
Speed)  CAN (Cont roller Area Network)  chassis system s bus. The GWM then t ransm its this m essage to the ECM on the HS CAN
powert rain systems bus.

AUTO STOP/ START WARNI NG I NDI CATOR



On vehicles with Auto stop/ start  system, an Auto Stop/ start  warning indicator is located in the I C ( I nst rument  Cluster) . The
warning indicator illum inates green when the engine stops during a stop/ start  cycle, then goes off when the engine restarts.
The warning indicator illum inates am ber when the Auto stop/ start  system  is disabled. The warning indicator is cont rolled by a
HS CAN powert rain system s bus m essage from  the ECM.

OPERATI ON

OPERATI ON -  VEHI CLES WI THOUT STOP/ START SYSTEM

When the Auto stop/ start  switch is pressed, if the KVM (Keyless Vehicle Module)  detects a valid sm art  key in the vehicle the
CJB (Cent ral Junct ion Box)  t ransm its a hardwired crank request  to the ECM. 
For addit ional informat ion, refer to:   (419-01B Ant i-Theft  -  Passive, Descript ion and Operat ion) . Ant i-Theft  -  Passive

The ECM energizes the starter m otor relay, when:

it  receives a crank request  from  the CJB
the brake pedal is pressed
the TCS (Transm ission Cont rol Switch)  is in 'P' (Park)  or 'N' (Neut ral)  -  on vehicles with AT (Autom at ic Transm ission)
it  receives a 'N' (Neut ral)  signal from  the gear selector posit ion sensor -  on vehicles with MT (Manual Transm ission) .

The energized starter relay supplies bat tery power to the starter solenoid, which energizes and causes the pinion gear to
engage with the r ing gear. When the starter solenoid is energized it  also closes high-current  contacts, which connects bat tery
power from  the BJB to the m otor to turn the engine.

OPERATI ON -  VEHI CLES WI TH STOP/ START SYSTEM

At the beginning of a dr ive cycle, when the Stop/ start  switch is operated, the Auto stop/ start  system  operates in the sam e
way as on vehicles without  stop/ start .

The Auto stop/ start  system  is cont rolled by the ECM and the GWM (Gateway Module)  via HS CAN powert rain systems bus
messages and signals from  other system  com ponents and m odules to determ ine the correct  condit ions for system operat ion.
The Auto stop/ start  system  detects when it  is appropriate to stop and start  the engine.

Before the engine is stopped the following param eters m ust  be detected:

The vehicle must  be stopped from  a speed greater than 4 km / h (2.5 m ph)
Sufficient  brake pressure m ust  be applied to the brake pedal to ensure the vehicle is stat ionary

-   OR
The vehicle must  be stat ionary and 'P' or 'N' selected on the TCS (AT equipped vehicles)
The vehicle must  be stat ionary and 'N' selected on the MT.

Before the engine is restarted, the following param eters m ust  be detected:

The accelerator pedal is pressed (ECM detects a signal from  the APP (Accelerator Pedal Posit ion)  sensor)
The vehicle speed exceeds approximately 1 km / h (0.5 m ph)
Clim ate cont rol system dem and increases (signal from  the ATCM (Automat ic Temperature Cont rol Module) )
Brake vacuum has been reduced from  repeated use of brake pedal with engine not  running (detected by ECM from the
brake vacuum sensor)
Bat tery charge becomes low
Auto stop/ start  is deact ivated using the Auto stop/ start  switch in the floor console.
A steering wheel paddle switch is operated to select  a gear
'D' (Drive)  or 'S' (Sport )  selected on the TCS and the brake pedal is released
'R' (R ) i l t d th TCS



The following condit ions will prevent  an Auto stop:

The external am bient  temperature is less than 0° C (32° F)  (detected by the ECM via the AAT (Am bient  Air
Temperature)  sensor)
The external am bient  temperature is more than 40° C (104° F)  (detected by the ECM via the AAT sensor)
The engine has not  reached it s opt imum operat ing temperature (detected by the ECM via the ECT (Engine Coolant
Temperature)  sensor)
The dr iver door is opened (detected by the CJB from  the door ajar switch)
The dr iver safety belt  is not  fastened (detected by the RCM (Rest raints Cont rol Module)  from  the driver seatbelt  buckle
switch)
The clim ate cont rol system  requires the engine to be running, for exam ple;  windshield dem ist  selected
The bat tery charge is low (signal from  the GWM)
The hood is open (detected by the CJB from  the hood ajar switch)
Auto stop/ start  is deact ivated using the Auto stop/ start  switch in the floor console.
A steering wheel paddle switch has been used to select  a gear (vehicles with AT)

STOP/ START STRATEGY

Engine Speed above 330 RPM:

When the engine speed is above 330 RPM, and an ECO stop is init iated, the restart ing of the engine is controlled by the ECM.
The ECM act ivates the fuelling and engine system s only.

Engine Speed below 330 RPM:

When the engine speed is below 330 RPM, and an ECO stop is init iated, the restart ing of the engine is controlled via the
starter motor. The starter motor has the capabilit y of engaging with the t ransm ission r ing gear whilst  st ill rotat ing. When the
starter motor rotates the engine speed up to 330 RPM, the ECM then act ivates the fuelling and engine systems to restart  the
engine.

I NPUT/ OUTPUT DI AGRAM -  SHEET 1 OF 2 -  VEHICLES WI THOUT STOP/ START
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A =  Hardwired;  AN =  HS (High Speed)  CAN (Cont roller Area Network)  powert rain systems bus;  AO =  MS (Medium Speed)
CAN body system s bus.

Descript ion

Engine Cont rol Module (ECM)

Keyless Vehicle Module (KVM)

Cent ral Junct ion Box (CJB)

Park/ Neut ral signal -  Transm ission Cont rol Switch (TCS)  -  vehicles with Autom at ic Transm ission (AT)

Starter m otor

Ground

Power supply -  left  Engine Junct ion Box (EJB)

Neut ral signal -  Gear selector posit ion sensor -  vehicles with Manual Transm ission (MT)

Brake pedal switch

Stop/ start  switch

I NPUT/ OUTPUT DI AGRAM -  SHEET 2 OF 2 -  VEHICLES WI TH STOP/ START
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A =  Hardwired;  AM =  HS (High Speed)  CAN (Cont roller Area Network)  chassis system s bus;  AN =  HS CAN powert rain systems
bus;  AO =  MS (Medium  Speed)  CAN body system s bus.

Descript ion

Engine Cont rol Module (ECM)

JaguarDrive Switchpack (JDS)

Gateway Module (GWM)

Keyless Vehicle Module (KVM)

Cent ral Junct ion Box (CJB)

Park/ Neut ral signal -  Transm ission Cont rol Switch (TCS)  -  vehicles with Autom at ic Transm ission (AT)

I nst rument  Cluster ( I C)

Rest raints Cont rol Module (RCM)

Starter m otor

Ground

Power supply -  left  Engine Junct ion Box (EJB)

Neut ral signal -  Gear selector posit ion sensor -  vehicles with Manual Transm ission (MT)

Am bient  Air  Tem perature (AAT)  sensor

A l t P d l P it i (APP)
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15 Brake pedal switch

Brake vacuum  sensor

Engine Coolant  Tem perature (ECT)  sensor

Stop/ start  switch

Auto stop/ start  /  Deployable spoiler switchpack




