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GENERAL

This repair group covers service and repair of engine management
systems for 5 Series models with N52 engine and Siemens DME
MEVT0 or MSVED,

See also;

* 020 Maintenance for air filter, fual filter and spark plug
replacement

* 100 Engine-General for engine identification and application
information

* 120 Ignition System for ignition coil, camshalt sensor, crankshaft
sensor and knock sensor service

* 160 Fuel Tank and Fuel Pump for fuel pump and fuel pump refay
service, luel pressure tests and fuel pressure regulator
replacement

* 180 Exhaust System for OXYOEN Sensor service
* ECL Electrical Component Locations

* ELE Electrical Wiring Diagrams

= OBD On-Board Diagnostics

131
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DME applications

DME applications

BMW & Series models are equipped with digital motor electronics
(DME), also known as Matronic. In these systems, fuel injection and

ignition are controlled by an integrated engine control module
(ECM). Application information for DME systems is in Table a.

Table a. 5 Series engine management applications

Year, model |Engine [iE_nglne | Features
'code |managemant |

2004-2005

Sedan: 5251, 5301 |M54 Siemens 'Double VANOS
MS 45.1

Sedan: 545 NE2 Bosch DME  [Valvetronic,
ME 9.2 with | VANOS
Walvatronic

control module

I}

2006 - 2007
Sedan, N5z |Siemens MSV70|Valvetonic, |
Sports Wagon: | VANOS

525i, 525xi, |

5301, 530xi { |

Sports Wagon L |

2008 - 2010

Eedan. | siemens MSUEEJ]VaIuatmﬂ:'.

Sports Wagon: l | VANDS

528, 528x | |

'Sedan, = | Siemens MSD80| VANOS,
| Sports Wagon: {to 03 /2008) |turbocharged
|535i, 535x MSD81 (from

103/ 2008)

2004-2005

Sedan: 545 NE2 'Bosch DME | Valvetronic,
l |ME 9.2 with |UAND$
valvetranic
| contral unit \

2006 - 2010
Eﬂdan: 500 |Bn5ch DME Walvetronic,
lME 922 VANOS

| MS—
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Warnings and Gaun'on;

Warnings and Cautions
[

WARNING — |

* The luel system Is designed to retain pressure even when the |
ignition is OFF. When working with the fuel system, loosen the |
fuel lines siowly to allow residual fue! pressure o dissipate.

Avoid spraying fuel. Use shop towels to capture leaking fuel

= Fuel in fuel lines is under pressure (8pprox. 3 -5 baror45- 75
psi) and may be expelled forcibly: Do not smoke or work near
healers or other fire hazards. Keep a fire extinguisher handy.

* Linscrew the fuel tank cap lo release pressure in the lank
before working on fuel lines.

* Plug open fuel lines and fittings.

* Before beginning work on the fusf systemn, place a fire
extinguisher in the vicinity of the work area.

| * Work on the fuel system only when angine temperalure js
below 40°C (104°F),

* Fuel is highly flammable. When working around fuel, do not
disconnect wires that could cause electrical sparks. Do naot

I| smoke or work near heaters or other fire hazards.

* Wear eye protection and protective clothing to avoid injuries
from contact with fuel,

* When working on an open fuel system, wear suitable hand
i protection, as prolonged contact with fuel can cause finesses
and skin disorders.

* Unscrew the fuel tank cap 1o release pressure in the tank
before working on fuel lines.

* Do not use a work light with an incandescent bulb near fuel,
Fuel may spray on the hot bulb causing a fire,

* Make sure the work area is properly ventilated.

* Due to risk of personal injury, be sure the engine is cold before
beginning work on engine components.

* The ignition system produces high voltages that can be fatal.
Avoid contact with exposed lerminals. Use exirerme caulion

when working on a car with the ignition switched ON or the
engine running,
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Warnings and Cautions

CAUTION—
« Renew fuel system hoses, clamps and O-rings any time they
are removed.

« Prior to disconnecting the battery, read the battery
disconnection cautions in 001 Warnings and Cautions.

« Connect and disconnect the DME system wiring and test
equipment leads only when the ignition is switched OFF.

« Wait at least 1 minulte after switching the ignition OFF before
disconnecting engine control module (ECM) connectors. If the
connectors are removed befare this lime, residual power in the
system relay may damage the control module.

« Tests or repair procedures in this section may sel fault codes
(DTCs) in the ECM and illuminate the MIL. After repairs are
completed, access and clear DTC memory using a BMW scan
tool, See On-board diagnostics in this repair group.

» Fuel system cleaners and other chemical additives other than
those specifically recommended by BMW may damage
catalytic converlers, oxygen sensors or other fuel supply
components.

« Do not connect any test equipment that delivers a 12-volt
power supply to terminal 15 (+) of the ignition coils. The currenf
flow may damage the ECM. Connect test equipment only as
specified by BMW or the equipment maker.

« Relay positions can vary. Be sure to confirm relay location and
function by identifying the wiring in the socket using the wiring
diagrams found in ELE Electrical Wiring Diagrams.

» Use a digital multimeter for electrical tests. Use an LED test
light for quick tests.
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Basic engine settings

DRIVEABILITY TROUBLESHOOTING

The sell-diagnostic DME engine management systems monitor and
store diagnosiic trouble codes (DTCs). If the malfunction indicator
light {MIL} lluminates, it indicates that an emissions-related fault has
occurred and that one or more DTCs are stored in the engine cantrol
module (ECM).

It faults arise, or if the MIL is illuminated, begin troubleshoating by
connecling BMW scan tool to the QBD Il plug under the dashboard. 5
The capabilities of OBD |l software has the potential to save hours of
diagnostic time and to help avoid incorrect component replacement

and possible damage to system components. See On-board
diagnostics in this repair group.

Basic engine settings

ldie speed, idle mixture (%CO), and ignition timing are not
adjustable. The DME system is adaptive and autornatically
compensates for changes in the engine due to age, minor wear or
small problems such as a disconnected vacuum hose. However, the
adaptive range is limited. Once the limils are exceeded, driveability
problems become noticeable.

Poor initial driveability may be encountered when the battery is
disconnected and reconnected, When the battery is disconnected.
ECM adaptive memory may be reset. The system readapis after
abaoul ten minutes of driving.

System voltage

Digital motor electronics (DME) requires that the system {battery)
voltage be maintained within a narrow range of DC voltage. DC
voltage levels beyond or below the operating range, or any AC
vollage in the electrical system can cause havoc.

When troubleshooting an illuminated MIL, make sure the battery is
fully charged and capable of delivering all its power ta the electrical
system. An undercharged battery can amplity AC alternator output
npple

To make a quick check of battery charge, measure voltage across

battery terminals with all cables attached and ignition OFF. A Tully

charged baltery measures 12.6 volts or slightly maore, compared 1o
12.15 volts for a battery with a 25% charge.

The DME system operates at low voltage and current levels, making
it sensitive to small increases in resistance. The elecirical system is
routinely subject to corrosion, vibration and wear, so faults or

corrosion in the wiring harness and conneclors are not uncommaon.

= Check battery terminals for corrosion or loose cable connections,
See 121 Battery, Starter, Alternator,
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Main grounds

— |t a battery cable connection has no visible faults but is still suspect,
measure voltage drop across the connection. A large drop indicates
excessive resistance, meaning that the connection is comoded, dirty
or damaged. Clean or repair and retest. See 600 Electrical
System—-General for voltage drop lesl procedure.

Visually inspect wiring, connectors, switches and fuses. Loose or
damaged connectors can cause intermitient problems, especially
small terminals in ECM connectors. Disconnect wiring harness
conneclors to check for carrosion, and use electrical cleaning spray
to remove contaminants.

Main grounds

Good grounds are critical to proper DME operation. It a ground
connection has no visible faults bul is still suspect, measure the
voltage drop across the connection. A large voltage drop means
high resistance. Clean or repair the connection and refest,

For voltage drop testing, see 600 Electrical System-General.

For ground locations, see ECL Electrical Component Locations.

On-board diagnostics

Second generation on-board diagnostics (OBD Il) software and
hardware is incorporated in the engine management systems. The
OBD Il system monitors components that influence exhaust and
evaporative emissions. If a problem is detected, the OBD Il system
stores the associated diagnostic trouble code (DTC) and condition

If vehicle emissions levels exceed 1.5 limes Federally mandated
criteria, the OBD |l system illuminates a malfunclion indicator light
{MIL) in the instrument cluster.

Scan tool connected to OBD Il plug below left dashboard.

Professional diagnostic scan tools available al the time of this
printing include the BMW GT1, ISTA and a small number of
aftermarket BMW-specific tools.

In addition to professional scan tools, there are inexpensive generic
OBD Il scan too! software programs and handheld units available.
Although these have limited capabilities as compared to the
dedicated tools, they are powerful diagnostic toals,

For the DIY owner, a simple aftermarket DTC reader is available
through hitp://www.peakeresearch.com. This tool is capable of
checking for DTCs as well as switching the illuminated MIL OFF and
resetting service indicator lights.

NOTE —

« OBD It DTC memory (including an ifuminated MIL) can only be
reset using a BMW scan tool or equivalent. Removing the
connector from the ECM or disconnecting the battery does not
erase OTC memory.




Fuel Injection MSV70, MSV80 (N52 Engine) 131-7

Fower éupp ly .fuses

ENGINE MANAGEMENT FUSES
AND POWER SUPPLY COMPONENTS

Power supply fuses

See ECL Electrical Component Locations for fuse panel access
information.

{ Rear distribution panel (A46) in trunk, installed in right rear fender-
* F90 200A: Power supply to fuse panel Ad1a.

4 Ad1a: fuse and relay pane! bahind glove compartment;

« FB 60A:
Engine control module (ECM) (A5000)
ECM main relay (K6300)
Engine electronics fuse carrier (ABEBO)
Engine electronics fuse carrier (ABEB1)

See ECL Electrical Component Locations for specific vehicle fuse
locations.

{ Engine electronics fuse carrier ABGS0 (arrow)
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DME engine manag%ent system description

SiEMENS DME MSV70, MSV80
(N52 ENGINE)

DME engine management system description

The DME manages and manitors the following funclions:

Air

« Electronic throtile

= Mass air flow

» Resonance-turbulence intake control
= Valvetronic Il

Fuel

* Fuel supply
* Fuel injection

Ignition

= Direct ignition
= Knock control
» Primary / secondary ignition monitoring

Emissions

= DBD Il compliance

* Pre and post-catalyst oxygen Sensors

* Electrically heated DME-mapped thermostal

= Misfire detection

« Evaporative emission control and leak detection
« Malfunction indicator light (MIL)

Performance controls

= Dual VANOS control

= Qutput of injection signal (T1) for fuel economy gauge
= Qutput of engine rpm (TD) for tachometer

* AJC compressor control

» Electric radiator cooling fan

= CAN-bus communication

» Dynamic stability control (DSC) interface

« CAS (car access system) - EWS 3.3

= Cruise control

« ECM programming
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DME engine management system description

Engine control module (ECM)

4 The engine cantrol module (ECM) (arrow) is mounted in the
electronics box (E-box) at the right rear of the engine compartment

{ The ECM is flash-programmabile and features 2 main electrical
harness connectors, one with 4 modular connections and the other
with 3 for a lotal of 7 subconnectors and 147 pins,

S btabiant ot : « A: X60001 (signals)
13

b il

Tt _mu . =k = B: X60002 (signals)
Gl A i Bt » C: X60003 (voltage, ground supply)
= D X60004 (valvetronic)
= E: X60005 (signals)
= F: X60006 (ignition coils)

« G: XB0007 (signals)

The EEPROM (chip) in the ECM is coded to the vehicle. The ECM
cannot be swapped for testing purposes.

Fuel metering

The ECM meters pressurized fuel by changing the opening time
(pulse width) of the fuel injectors. The exact amount of fuel injected
is determined by the amount of time the injectors are open. To
ensure that injector pulse width is the only factor that determines fuel
metering, fuel pump pressure is maintained by a pressure regulator,
The Injectors are mounted to a comman fuel rail.

The fuel injectors are mounted into a machined bore in the cylinder
head. This design aliows the fuel injectors to be closely mounted to
the intake valves.

Fuel injector The injectors are a compact design manufactured by Deka with a
resistance value of approximately 12 ohms each.

The ECM monitars engine operating conditions to determine injector
opening duration. Each injector can be individually controlled for
cylinder selective fuel trim,
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DME engine management system description

Air intake

< Air entering the engine passes through a pleated paper element in
Valvetronic = the air filter housing. Inlake air mass is then measured by a mass air

- flow sensor. A reference current is used to heat a thin film in the
sensor when the engine is running. The current needed to hold the
temperature of the film constant is used to calculate the mass of the
intake air.

1. Air mass measurement (HFM)
Throttle valve
Intake manifold
Variable intake valve lift {Valvetronic)
Residual oxygen measurement in exhaust
Intake manifold vacuum
Engine speed
Injection timing

Idle speed control

The ECM controls ldle speed by varying intake valve lift via the
Valvetronic system.

Valvetronic motor

1.

2. Return spring
3. Intake camshaft
4.
5

Intermediate lever
Intake rocker arm
6. Intake valve

Idle speed is not adjustable. The basic functions and parameters of
idle speed control are as follows:

« Control of cold air intake volume.
« Smooth idle speeds regardless of load and inputs.
= Smooth transition from acceleration to deceleration.

Idie speed stabilization is active during the following conditions:
* Engine warm up

* Heating or A/C activation

« Drive gear selected (automatic transmission)

* Varying cooling fan speeds

B 1 BO0000

Throttle control

< The throttle module {(EDK) is not needed for engine load control.
Which is carried out by the Valvetronic function of the ECM.
However, the throttle may be slightly closed to aliow sulficient
manifold vacuum for the crankcase venlilation and canister purge
syslams.




Fuel Injection MSV70, MSV80 (N52 Engine) 131-11

Air filter housing and ducts, removing and insta fling

Knock (detonation) control

Knock sensoers monitor and contral ignition knock through the ECM,
The knock sensors function like microphones and are able to
convert mechanical vibration (knock) into electrical signals. The
ECM is programmed to react to irequencies that are characteristic of
engine knock and adapt the ignition timing point accordingly,

Knock sensor replacement is covered in 120 Ignition System,

Air filter housing and ducts,
removing and installing

For air filter element replacement, see 020 Maintenance.

{ Woaorking at air filter housing;

= Loosen hose clamp (A) at mass air flow sensor and detach air
intake duct {B) from filter housing,

* Remove filter housing mounting bolts (arrows) and lift housing out
of engine compartment.

{ Disconnect hose (A} from duct. Loosen duct clamp (B). Remave
duct (C) from throttle body.

= Installation is reverse of removal.

= After reinstalling, check and clear fault codes from ECM memaory.
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Mass air flow, measurement

Mass air flow, measurement

4 3 Series non-turbo engines ulilize two different air mass
measurement systems.

Analog mass air flow sensor is used in models produced 1o

00/ 2006, The sensor, incorporating an electrically heated film in the
air flow stream, sends to the ECM a varying voltage (approx. 0.5 -
4.5 volts) representing the mass of the intake air.

The ECM provides aperating voltage and ground to the air flow
sensor. As air flows through the sensor, the film is cooled. To
maintain the film at a constant temperature, additional current is
necessary. It is this additional current that is the basis for the input
signal,

If there is no output signal from the air flow sensor, the ECM
BS 1013000016 operates the engine using throttle position and engine rpm inputs. A
faulty air flow sensor llluminates the MIL.

Digital mass air flow sensor is used in models from 08 / 2006, In
this system, a duty cycle signal corresponds to changes in intake air
mass. This eliminates the need for signal conversion in the ECM.

The intake air temperature sensor is integrated into the mass air flow
sensor. The sensor is an NTC thermistor which receives a 5 volt
reference current and ground from the ECM.

A faulty air fiow sensor can produce the following problems:

= Difficult to restart when engine s hot.

* Engine starts then stalls.

* Engine starts and runs only with acceleralor pedal depressed.

BATO13A00001T

Mass air flow sensor, replacing

Switch ignition OFF and remove key.

Working at left front of engine compartment at air filter housing:
» Detach mass air flow sensor electrical connector (A),

* Remove fasteners (arrows).

» Ramaove mass air flow sensor (B)

= Check intake ducts for cracks and vacuum leaks.
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B51013000015

PWG module
{Hall sensors)

.r. .!Il .-.. | |
'ii "Cw il ‘ |
. | Accelerator

Lo petal

\ .I |
I._ |III |' f
'_.;_.'I Ii|

BB | 30001 7

Throttle hous.;‘ng (EDK), replacing

< Installation is reverse of removal.

* Inspect O-ring (arrow) and replace if necessary.

After reinstalling, check and clear fault codes from ECM memory.

Tightening torques

Mass air Ew sensor to housing 3 N'm (26 in-1b})

Throttle housing (EDK), replacing

The throltle housing (EDK) is not used for engine load control,
Which is carmied oul by the vaivetronic function of the ECM.
However, the throttle may be slighlly closed to allow sufficient
manifold vacuum for the crankcase ventilation and canister purge
systems. There is no mechanical (cable) link between the
accelerator pedal and the throttle plate.

The accelerator pedal module (PWG) al the pedal assembly
communicates pedal position directly to the ECM. The module
provides two variable voltage signals (via two Hall sensors) to the
ECM for pedal position and rate of movermnent,

The ECM provides an independent voltage and ground supply for
each hall sensor. Each Hall sensor is provided with 5 volts and
ground. As the accelerator pedal is moved from rest to full throtile,
the sensors produce a variable voltage signal.

The output of the Hall sensors is checked for plausibility. The voltage
range of Hall sensor 1 is approximately 0.5 to 4.5 valts. Hall sensor
2 ranges from approximately 0.5 to 2.5 volts,

The throttle housing unit is nonadjustable. If found to be faulty,
replace as a compleie unit.

After replacing the throttle housing, use BMW scan tool ar
equivalent to resel adaptation values,

CAUTION— '

« If the adaplation process is not compleled correctly, the engine
does mat siart.

= Switch ignition OFF and remove key.

= Remove air filter housing and air intake ducts. See Air filter

housing and ducts, removing and installing in this repair group.
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Valvetronic motor, removing and installing

< Working at leit side of intake manifold:
« Disconnect electrical connector (A).
« Bemove fasteners (arrows) and remove throttle housing (B)

= Installation is reverse of removal,

— Replace profile gasket (sealing O-ring) between throttle assembly
and inlake manifold.

3
=
=

S
&=

Tightening torques
Throtile hr::using'la intake manifold 9 Mm (B0 in-lﬂ

— Reattach throttle assembly connector wilh care, It is possible to twist
the connector before plugging it in. This can cause darnage to the
harness and conneclor.

B9 300018

— After reinstalling, check and clear faull codes from ECM memaory.
Reset throtile plate adaptation values following scan tool on-screen
instructions.

Valvetronic motor, removing and installing
— Switch ignition OFF and remove key.

— RBemove upper and lower cabin microfilter housings. See
020 Maintenance.

— HRemove ignition coil cover. See 020 Maintenance.

— Disconnect battery negative (-) cable,

CAUTION—
* Prior to disconnecting the battery, read the battery
disconnection cautions in 001 Warnings and Cautions.

4 Disconnect ignition coil electrical connectors and remaove ignition
coil overlay harness (arrows).

< Gently screw valvetronic motor in clockwise direclion (arrow) until
you feel resisiance of the eccentric shalt stop.
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Fuel rail and injectors, removing and installing

{ Remove valvelronic motor fasteners {arrows) and Valvetronic motar
support bracke! fastener (inset).

{ Genlly screw valvetronic molor in counterclockwise direction while
sliding motor out of cylinder head cover (arrow).

= Installation is reverse of removal, Remember to:
* Replace aluminum fasteners.
* Route ignition harness correctly

Tightening torque

Valvetronic motor to ::yimr.‘re: heg TNm (2.9 H-Ih]i

— Alter reinstalling, check and clear fauit codes from ECM memory.

Fuel rail and injectors, removing and installing

Fuel injectors are electrically contralled solenoid valves that provide
precisely metered and atomized fuel into the engine intake ports.

Injeclors receive vollage from the DME main relay. The engine
control module (ECM) controls injector opening by aclivating the
ground circuit for the injector valve solenoids, The ECM varies the
duration (in milliseconds) of injector opening to regulate air / fual
ratio.

= Switeh ignition OFF and remove key,

— Remove upper and lower cabin microfilter housing. See
020 Maintenance.

= Remove ignition coil cover. See 020 Maintenance.
— For a guick check of injectors, run engine and louch each injector

with a serewdriver or stethoscope. You should feel a vibration or hear
a buzzing. Swilch engine OFF.
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Fuel rail and injectors, removing and installing

- nﬁ:.’

i e B
. b ! £
SR |

Mm-

— Disconnect baltery negative (-) cable.

CAUTION—
= Prior fo disconnecting the battery, read the battery
disconnection cautions in 001 Warnings and Cautions.

{ Working above engine, detach oxygen sensor connectors (A) and
unclip wiring harness from holder.

CAUTION—
* Be sure to mark oxygen sensor connectars so that they can be
reassembled as before,

{ Unscrew schraader valve cap (arrow) from fuel rail. Connect air line
adapter (A) to fitting.
» Unszcrew fuel lank cap to release pressure,

* Using a brief burst of compressed air (maximum of 3 bar ar 43.5
psi), blow fuel back into fuel tank.

WARNING —

* Fuel in the fuel line is under pressure (approx. 3 - 5 bar or 45 -
75 psi) and may be expelled forcibly. Do not smoke or work near
heaters or other fire hazards. Keep a fire extinguisher handy.

« Unscrew the fuel tank cap lo release pressure in the tank before
working on the fuel line.

* Plug open fuel fines and fitlings.

{ Woarking above engine:
* Remove and detach fuel line (A).
= Disconnect connector strip (B) in direction of arrow.
* Remove fasieners (arrows).
* Ramove fuel rail (C).

| WARNING —
« Wrap a clean shop towel around fitling before disconnecting.
Residual fuel pressure is present in the fuel line.




Fuel Injection MSV70, MSV80 (N52 Engine) 131-17

Intake manifold. remﬂwhé and installing

{ Remove individual injectors:
* Pry retaining clip from injector (A),
* Pull injector from rail (arrow)

Instaliation is reverse of removal. Remember to:

* Fil new sealing O-rings when installing injectors. For ease of
installation, lightly lubricate Q-rings with assembly lubricant,

= Check that injector electrical connections are correctly fitted and
thal injectors are fully seated prior fo installing fuel rail mounting
bolis.

* Replace wire ties

|Tigh1ening torque

|Fuel rail to Cyiinder head 10 Mm [?ﬂdb:l

After reinstalling, check and clear fault codes from ECM memory,

Intake manifold, removing and installing

Disconnect battery negative (-) cable in cargo compartment,

CAUTION—

* Prior lo disconnecting the battery, read the battery
disconnection cautions in 001 Warnings and Cautions

Hemove upper engine covers. See 020 Maintenance,

Remaove air filter housing and air intake ducts. See Air filter
housing and ducts, removing and installing in this repair group

Remaove and discard tension strut fasteners (arrows). Remove
tension strut (A)

Working al left side and underneath intake manifold:

= Open harness holder (B).

= Disconnect eiectrical connector (A)

» Release both crankcase breather connections (C.D).

301 20002
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Intake manifold, removing and installing

{ Working at left side and underneath inlake manifold:
» Disconnect electrical connectors (A,C).
* Remove fasteners (D).

* Detach engine wiring harness (B) from intake manifold and lay
aside,

4 Disconnect electrical connector (A) at ol pressure switch (B).

4 Working above engine, detach oxygen sensor conneclors (A) and

! ( - . unclip wiring harness from holder.
. ILlIIIhIIIhIl peil I s ; . CAUTION— |

* Be sure fo mark oxygen sensor conneclors so that they can be ‘

reassembled as before,
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Intake manifold, removing and fnsfaffmg;

< Woaorking above engine:
* Remove and lay fuel rail (B) aside. Do not disconnect fuel line
* Remove lastener (A},
* Remove nuts (C).

{ Haise intake manifold approximately 10 cm (4 in). Working
underneath;

= Disconnect electrical connector (A),
* Release fuel tank vent line (arrow) behind throttle valve assembly.
= Raise and remove intake manifold.

S -
| CAUTION-—
* Flug open intake ports lo prevent parts or debris from falling
info the engine infake.

— Installation is reverse of removal. Remember to replace all seals,

LT ightening torque _J
'Manifold to cylinder head 15 Nm (11 ftib),

0300 F 300028 §

Tension strut to bcdy (MB) —I
replace fasteners 30.5 N (22.4 fI 11+]]
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Crankcase breather valve

Crankcase breather valve

N52 engine crankcase is venlilated by either a breather valve under
the intake manifold or a breather valve inlegrated in the cylinder
head cover. Engines with a metal cylinder head cover utilize an
external breather valve, engines with a plastic valve cover utilize an
internial breather valve,

External crankcase breather

{ The crankcase ventilation system has an electrically heated
crankcase breather valve. The pressure control valve and cyclonic
oil separator are combined into one unit. The assembly is located
under the intake manifold (arrow).

The pressure control valve varies the vacuum applied to the
crankcase breather depending on engine load. The valve is
balanced between spring pressure and the amount of manifold
vacuum.

Al idle when the intake manifold vacuum is high, vacuum reduces
the valve opening, allowing a small amount of crankcase vapors fo
be drawn inlo the intake manilold,

At part to full load conditions when intake manifold vacuum is lower,
the spring opens the valve and additional crankcase vapors are
BTN drawn into the intake manifold.

Crankcase breather heating

Integrated into the design of the crankcase breather valve is an
electric healing system (arrow) designed to preven! moisiure
buildup. Moisture bulldup can eventually lead to ice at low ambient
temperatures leading o mallunclions of the crankcase breather
valve. The crankcase breather valve is insulated by a protective
foam covering to provide additional shelter from low ambient
temparalures.

The heating elements are integrated into the crankcase ventilation
valve and hose assemblies. There is a junclion point on the intake

manifold which provides a connection point for the individual heating
glements.

There is also a heating element located on the centrally located port
on the intake manifold. This port is also provided with a separate
heating circuit controlled by a PTC thermistor. For wiring schematic
ELE Electrical Wiring Diagrams.

BT I00NEH
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Crankcase breather heating

Integrated crankcase breather

4 The internal crankcase ventilation system is integrated into the
plastic cylinder head cover. The crankcase breather valve is part of
the cylinder head cover and is nof serviceable as a separale
component.

Oil separation is carried oul via a labyrinth system and two cyclone

separators incorporated into the cylinder head cover. By having the

system components integrated into the cylinder head cover, the

crankcase gases are healed by the engine rather than an electric

heater as on the external system. However, there is still one electric  E

- heating element at the manifold inlet. Once the liquid oil is separated

Inteqrated \ Irom the crankcase vapors, the oil is allowed to drain back through
crankcase breather check valves back into the engine.

305 M)

If the diaphragm valve in the breather housing leaks, full intake
vacuum may be applied lo the crankcase, resulting in excessive oil
consumption, irregular idle, whistling or howling noises or oil smoke
in the exhaust.

Crankcase pressure specifications for N52 engines

The pressure control valve sels the following pressure range:
= M52 24 1o 28 mbar
= M52K 28 to 32 mbar

Deviation 1o the current ambient pressure: +20 mbar 1o -60 mbar

A faulty crankcase breather valve causes significant deviations from
the specified value:

= Crankcase ventilation clogged: Ambient pressure +100 mbar
* Crankcase ventilation internal leak: ambient pressure -170 mbar

To gain access to external breather valve, remove throttle housing.
See Throttle housing, removing and installing in this repair
group.

To replace internal breather valve. Replace cylinder head cover. Sea
113 Cylinder Head, Remaoval and Installation.
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'Enga'ne coolant femperai_‘ure (ECT) sensor, replacing

Engine coolant temperature (ECT) sensor,
replacing

The engine coolant temperature (ECT) sensor is an NTC (negative
temperature coefficient) sensor, As coolant temperature rises
resistance through the sensor decreases.

The ECM varies ignition timing and air / fuel mixture based on
engine coolant temperature. The ECT sensor is supplied a 5 voit
reference voltage. The vollage drop across the sensor varies as the
coolant temperature (sensor resistance) changes.

It the ECT sensor input is faulty or not plausible, the MIL is
illuminated when OBD |l fault criteria are exceeded. The ECM
assumes a substitute value (80" C / 176°F) to maintain engine
operation. The ignition timing is set to a safely conservative basic
setting.

The ECT sensoris located in the left front of the engine near il filter
housing.

4 With engine fully cooled off, disconnect ECT sensor connector (A).

— Unscrew ECT sensor (B) from cylinder head. Be prepared to calch
small amount of coolant.

— Installation is reverse of removal:
* Use new copper sealing washer when installing sensor,
* Replace lost coclant

.'.l.'.ig.l;tening torque

.Ternperatur-e- séfﬁsur to cylinder head 18Nm -[ 13 rl-Ibp‘

— After reinstalling, check and clear fault codes fraom ECM memory.

Radiator outlet coolant temperature sensor

4 N52 engine to 03 / 2007 Radiator outle! temperature sensor (inset)
is NTC (negative temperature coefficient) sensor. As coolant
temperature rises, resistance through sensor decreases

ECM varies cooling fan speed based on radiator oullet coclant
temperalure. Radiator outiel coolant temperature sensor is supplied
a 5 volt reference voltage. Voltage drop across sensor varies as
coolant lemperature (sensor resistance) changes.
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DME main relay, testing

DME main relay, testing

The DME main relay is energized via the ECM and supplies battery
positive (B+) power to the following:

*« ECM

* Ignition coils

* Tailpipe flap

* Mass air flow sensor

* Fuel tank leak detection purmp (DMTL)
* Crankshalt sensor

+ Camshalt sensors

* Evaporative emissions valve

» Crankcase breather valve heater

« il condition sensor

= Variabla intake manifold (DISA) controllers
* Electric coolant pump

* Thermostat

* Oxygen sensor heaters

It the DME main relay is faully, the engine does not start,

With ignition off, remove DME main relay (K6300) in electronics box
(E-box) at right rear of engine compariment

NOTE —

* Relay locations can vary. Confirm relay identification by matching
wiring colors and ferminal numbers. See ELE Electrical Wiring
Diagrams.

. i . '/\{ Check for voltage at terminal 6 of relay socket (corresponds to
DME main relay circuit tlerminal 30 on relay).
B+ Junction point
(battery vollage al al imas)

If battery voltage is present, continue testing

K&300 If battery voltage is nol present, check the following:

R’iE relay * Large red wire in relay socket

= A2076 (battery positive junction) in E-box, right rear of engine
compartment

* Fuse F8 in fuse and relay panel behind glove compariment. Ses
= 4000 Power supply fuses in this repair group.

- EE(‘-M » See ELE Electrical Wiring Diagrams for more details

Check far ground at relay sockel 4 (coresponds to terminal 85 on
relay).

Frﬂmmnlcs | d If ground is present, continue testing

use carrier '

inE-box L PRI ;
S It ground is nol present, signal from ECM is missing. Check wire

between relay and ECM 44 pin connector X60005. See ECM pin

assignments in this repair group.
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DME main relay, testing

= If no faults are found:
= Check ECM grounding.
* ECM may be defective.

With ignition ON and relay installed, check for battery voltage at
relay sockets 2 and 5 (correspond to terminals 87 on relay).

NOTE—
« [n some models there is only one lerminal 87.

If battery voltage is present, relay has energized and is functioning
carrectly.

If battery voltage is not present and all earlier tests are OK, relay is
faulty. Replace.

If no faults are found during refay testing but power is not reéaching
ECM or other components, check fuses in engine electronics fuse
carrier (ABG30) in E-box and Front fuse panel (A41). See Power
supply fuses in this repair group.

— When finished testing, check and clear fault codes from ECM
memaory.
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EC M pin assignments

ECM pin assignments

4 The engine control module (ECM) (arrow) is located in the right rear
of the engine compartment in the E-box,

'« The ECM has 2 main electrical harness connectors, ane with 4
modular connections and the other with 3 for a total of 7 sub
connectors and 147 pins.

B ] Dttt | it Sl = A: X60001 (signals)

D - E -----------FJ c - i--!ll--!--llil-a

-=] 1T - 1 | i - « B: X60002 (signals)

LA 2 | Sp——- ] | [ | S
;: E :E E::::'G'-""i- i = C: X60003 (voliage, ground supply)
« D: X60004 (valvelronic)
« E: X60005 (signals)
= F: X60006 (ignition cails)
« G X60007 (signals)

1

ECM pin assignments for non-turbo engines are given in Table b.
This information can be helpful when diagnosing faults to or from the
ECM.

Generally, absence of voltage or continuity means there is a wiring
or connector problem, Test results with incorrect values do not
necessarily mean thal a component is faulty. Check for loose,
broken or corroded connections and wiring before replacing
components. For engine management system electrical
schematics, see ELE Electrical Wiring Diagrams

When making checks at the ECM, use a break-out box to allow tests
to be made with the connector attached o the ECM, This prevents
damage to the small lerminals in the connector, As an alternative,
the connector housing can he separated so that electrical checks
can be made from the back of the connector,

CAUTION—

« Wail al least one minute after switching the ignitfon OFF before
removing the connector from the ECM. If the conneclor is
removed before this time, residual power in the system relay
may damage the ECM.

* Connect or disconnect the control module connectar and melfer
probes with the ignition OFF
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ECM pin assignments

'Table b. Siemens DME MSV70 MSVB0 ECM pin assignments
'Connector X60001 26-pin (signals) .

Pin i Type Component or function Note
i inputfoutput Signal PT-CAN low Powertrain CAM-bus
|2 input Start signél. . Car access system - 1
}ﬂ inpuﬁout;;ut BSD signal IEaltery sensor |
4 input Brake light signal |Brake light switch |
i5 oulput Exhaust flap signél Exhaust flap - |
"'E input Hadia_tﬁrznﬁigtemperafﬁ re sensor signal Temperature sensor at radiator outlet |
7 input Accelarator pedal module F-.-r.g;n.a.l ihcceleratur pedal module B |
8 oulput Electric fan signal Electric engine cooling fan
3 oulput Radiator shutter solenaid Signal |
10 ., ground Accelerator pedal module Accelerator pedal module |
i1 1 loutput .Auceleratur pedal module supply ';rullage Accelerator pedal module
!12 - Notused S ;
13 - | Not used o i Bl
14 inputioutput | Signal PT-CAN high  |Powertrain CAN-bus ' |
15 inpul EWS signal to 03/2007 Car access system
PA bus signal from 0372007
16 input Brake light test signal Erake light switch . ]
17 input Right rear wheel speed sensor signal Connector X10186 (right rear wheel speed sensn_r}i
18 input iCIulch switch signal ~ |Clutch switch module
19 input iFIadialor cutlet temperature sensor signal Temperalure sensor at radiator outlet |
20 input Accelerator pedal module signal Accelerator pedal module
21 Ilr‘lpl.ll."ﬂutpul TD signal TO signal connector ]
22 linput Not used to 03/2007 -
Signal RXIN Car access system
23 gmm_ _.:_;Eeierainr pedal module o _1}5&;7@&- pe_dgiﬁuat_nle_ |
24 output !Acceleratm pedal module supply vollage Accelerator p-ed.;I module ]
25 - 'Not used -
;26 'output ]E-bc}x fan signal E-box fan ]
|Connector X60002 26-pin (signals) -
;Fin tlTypu !ﬂump&nem or function B —'ﬁie -
i 1 input 1_Wa+ce up signal, terminal 15 Terminal 15 wake up connector .
E 3 . _!Nnt used - I
|3 | Not used
4 |Not used
5 input ;nygen sensor signal . EE.I;HE se_nscrr 1 1
6 i'np;ui Oxygen sensor sngnal - Bank 1 sensor 1
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Connm*:'tn'r"ﬁﬁﬂﬂz 26-pin (signals) (continued)

Type

Component or function

ECM pin assignments

input

Oxygen sensor signal

[ inpul

Owygen sensor signal

input

Oxygen sensor signal

ground

Wgrr:sund

Note

EBénR 2 5e_n50r 1

Bank 1 sensor 1

Ba nk 2 mns:nr_1
]

_ Diyéén sensor

IBank 1 sensor 1

| Oxygen sensor

InpLIt
Ilnput
dlnput
Ilnput

[input

|Oxygen sensor heating
bxygen sensor heating

Mot used_

|Bank 2 sensor 1

— —

input

input

.lnpul

DMTL valve signal

! DMTL pump signal
DMTL heating signal
nygen sensor signal

{ Oxygen sensor signal

Br;mk 1 sensor 1

Bank 2 sensor 1

Diagnosis module for fuel tank leakage

Diagnosis module for fuel tank leakage

_]Eiagnusis module for fuel tank leakage

|Oxygen sensor signal

Mot u;d

23 ngund
(24 !Eut
E | input

Mot used

Bank 1 sensor 1

" Bank 2 sensor 2

' E’.anm sensor 2

Chygen sensor

Oxygen sensor

Oxygen sensor

Bank 1 sensor 2

B-aglc 2 sensor 2

Bank 2 sensor 2

'26 ' output

iOxygan Sensor

Bank 1 sensor 2

:ﬁonmﬂur K_E;Jﬂl]&;pﬁn {voliage, graum:? supply)

Pin Type

Component or function

1Nul"e

input

Terminal 30

- .input
ground
ground

ground

. ground

Terminal 87

| Ground

Ground
Ground

B+ potential distributor

Fuse FO3

| Ground point

\Ground point

?Gmunl:l paint

- Ground

_:Gmund point

'Connector X60004 G-pin [valuetrﬂl;icj

! I':‘ia"_l iT}rpe
. 1 i input

inpul
.{mTput
~ Joutput
hcu.Tlp ut

' output

Eumpunant or function

Terminal 87

Terminalﬁ

VVT relay

Valvetronic actuator signal

| Malvetronic actuator signal

| Valvatromic actuator signal

Va;ivatrumc actuatar ;aig_nal

VYT relay

Valvetronic actuator timing actuator

Valvetronic actuator liming actuator

Valvetronic actuator liming actuator

Valvetronic aciuator iming actuator
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ECM pin assignments

:Canneclur X60005 44-pin (signals)

'Pin Type Component or function Note

1 - Mot used
2 Not used ]
3 - Mot used

i4 - Not used -

|5 - Mot used

LE - Mot used N

i - Mot used - |
8 - Mot used

] - Mot used 1
Mo - Not used I 1
1" ENot used i .

12 output |Crankcase breather valve healing activation Crankcase breather valve healing relay

13 output | DME main relay aclivation o |DME main relay .
(14 output .Thrclttle valve vollage supply Throttle valve i
15 input Throttle vél\re signal Throttle valve |
16 input Throtile valve signal [ Throttle valve 1
17 - Mot used -

18 output DISA changeover valve signal DISA controller 2

|l1!-} [input Knock sensor signal Knock sensor

20 mputh IKnnck sensor signal - N Knock sensor o |
21 - |Not used

|22 - ;Nat used .

:23 |output EFuet tank vent valve signal Fuel tank vent valve

124 - |Not used

25 Joutput Mass air iow sensor voltage supply Mass air flow sensor

26 i1'r1r.':-n..|t Mass air flow sensor signal Mass air flow sensor

27 ground Mass air flow sensor Mass air flow sensor -

28 iinput Intake air temperature sensor signal - Intake air temperature sensor |
29 tinput Crankshaft position sensor signal Crankshaft position sensor

30 ‘ground | Grankshaft position sensor Crankshaft position sensor

131 {output _Inlak:mdep?assure sensor vollage suppiyr Tintake manifold pressure Sensor |
32 ground Intake manifold pressEré sensor Intake manifold pressure sensor _i
33 input | Intake manifold pressure sensor signal . _-inlake manifold pressure sensor |
Ir?-vt - | Not used ____"
iag input/output BSD signal o BSD signal connector :
36 input Throitle vaive signal o Throltle valve ]
37 input | Throttle valve signal Throttle valve -
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Connector X60005 44—pi|:|' [;Ignalsj {continued)

ECM pin assignments

Pin ‘T;pa

Component or function

MNote

38 ground

Throttle valve

Throttle valve

Mot used

outpul

DISA ehangeover valve signal

input

Knock sensor signal

IjISA controller 1

. input

Knock sensor signal

Mot used

Knock sensor

Knock sensor

Not used

‘Connector X60006 12-pin (ignition coils)

Pin Type

Component or function

Note

oulpul

Ignition coil signal

output

Ignition coil signal 1

Ignition coil signal

Ignition coil signal 2

oufput

Ignition coil signal

Ignition coil signal 3

{output

!Ignilion coil signal

Ignition coil signal 4

| output

!Ignilion coil signal

output

Elgniliun coil signal

:Nol used

Ignition coil signal 5

Ignition coil signal &

| Mot used

[ o] o] ~ mu-ll-h w] naf

|Not used

I -
=

ilNol used

-
—

| Mot used

12

Mot used

iﬂonnm‘:mr X60007 26-pin (signals)

Type

bnmp-unant or function

output

Fuel injector signal

"Fuel injector 1

autput

Fuel injector signal

Note

Fuel injector 2

autput

Fuel injector signal

Fuel injector 3

input

Engine coolant temperalure signal

cutput

Intake VANOS solenoid signal

B inpul

Eccentric shaft sensor signal

Engiﬂe coolant temperature sensor

Intake VANOS solencid

Eccantric shalt sensor

input

Eccentric shalt sensor signal

Eccentric shaft sensor

inp-l.il

Eccantric shaft sensor signal

Eccentric shaft sensor '

inpu

Eccentric shaft sensor signal

{ground

Wire shielding

Eccentric shaft sensor

Eccentric shalt sensor

input

Camshalt position sensor 1 signal

input

Camshall position sensor 2 signal

Camshafl position sensor 1

Camshall position sensor 2

Ol pressure switch signal

Ol pressure switch
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ECM pin assignments

jt:unnecmr X60007 Zﬁ_plﬁ (signals) (continued)

‘Pin Type Component or function Note

114 _éuutput Fuel injectar signal Fuel injector signal 4

L 5 -ﬁnulput Fuel injector signal Fuel injector signal 5

'LII?S inu!p ut Fuel injector signal Fuel injector signal &

7 égmund Engine coolant temperature sensor |Engine coolant temperature sensor
18 (output Exhaust VANOS sclenoid signal 'Exhausl VANOS solenoid
19 (input | Thermostat signal Thermostal
20 |ground Eccentric shalt sensor |Eccentric shaft sensor
21 ;autpul Eccenlric shaft sensor voltage supply Eccentric shaft sensor

!22 input Eccentric shafl sensor signal Eccentric shaft sensor

E23 |output Valvetronic aEl_u‘El;réi;y signal Valvetronic actuator refay

124 grﬁunﬂ_ ' Camshaft pn;;itinn sensor 1 Camshalt position sensor 1
25 ground ‘Camshaft posilion sensor 2 Camshall position sensor 2

iEE mpub’oulpul. éé'ﬁ_sig nal iEltaur:*tru; coolant purmp




