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130-1

General

This repair group covers service and
repair for the Siemens engine
management systems used on the E46
models covered by this manual.
Additional engine management
information may also be found in the
following repair groups:

¢ = 100 Engine—General

¢ = 120 Ignition System

¢ = 160 Fuel Tank and Fuel Pump

¢ Electrical Wiring Diagrams

Note:

Fuel pressure testing and fuel pump
repair information is covered in = 160
Fuel Tank and Fuel Pump.

Table a. Engine management
systems

Model Year:

Engine code DME system

1999 - 2000:
M52 TU B25 Siemens MS 42.0
M52 TU B28

2001:
M54 B25 Siemens MS 43.0
M54 B30

The Siemens systems are
sophisticated self-diagnosing OBD I
systems. These systems continuously
monitor components and record and
store valuable diagnostic information.

When faults arise, or if the MIL
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(malfunction indicator lamp) in the
instrument cluster is illuminated, begin
troubleshooting by hooking up a
BMW-compatible scan tool. The rich
diagnostic capabilities of these systems
have the potential to save hours of
diagnostic time, incorrect component
replacement and possible damage to
system components. See = OBD On
Board Diagnostics at the back of this
manual.

Tools and test equipment

If the equipment required to do the job
is unavailable, it is recommended that
these repairs be left to an authorized
BMW dealer or other qualified BMW
repair facility.

Fuel pressure gauge Baum 1318
(Source: Baum Tools Unlimited)

Automotive digital multimeter Fluke 87

Low current test light (“noid”) Baum
1115a (Source: Baum Tools Unlimited)

Factory DTC scan tool BMW
DIS/MoDiC
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Fuel line plugs BMW 13 5281/135
282

Aftermarket DTC scan tool Baum
CS2000 (Source: Baum Tools
Unlimited)

Fuel line clamp BMW 13 3 010

Fuel rail to pressure gauge fitting BMW
13 5220

Note:

® Professional diagnostic scan tools
available at the time of this
printing include the BMW factory
tools (DISplus and MoDiC) and a
small number of aftermarket
BMW:-specific tools. The ‘CS2000'
from Baum Tools Unlimited, the
‘Retriever' from Assenmacher
Specialty Tools, and the MT2500
from Snap-on are three examples
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of quality OBD scan tools.

¢ In addition to the BMW
professional line of scan tools,
there are many inexpensive
‘generic' OBD Il scan tool software
programs and handheld units
available. Although these tools
have limited capabilities as
compared to the dedicated tools,
they are powerful diagnostic tools.
These tools read live data
streams, freeze frame information
for DTCs (diagnostic trouble
codes) and impending DTCs, as
well as a host of other valuable
diagnostic data.

® fForthe DIY owner, simple
aftermarket DTC readers are also
available. These inexpensive
BMW-only tools are capable of
checking for DTCs as well as
turning off the illuminated MIL, and
resetting the service indicator
lights.

¢ See = 020 Maintenance for
specialty tool manufacturer contact
information.

Principle of operation

The DME fuel injection system is
completely electronic in operation.
Intake air, engine coolant temperature,
crank and camshaft positions, engine
speed and many other engine
operating parameters are measured
electronically and the information is
supplied to the engine control module
(ECM).

Based on input information, the ECM
controls the ignition coils, fuel injectors,
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motor driven throttle valve, double
VANOS system, radiator cooling fan,
electrically heated thermostat, as well
as other outputs.

The illustration on the following page
shows the MS 42.0 ECM inputs and
outputs. The MS 43.0 system is similar
in operation, with the main difference
being the fully electronic "drive-by-wire'
throttle valve. Additional system
operational information can be found
in = 100 Engine—General.
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Warnings and cautions

For personal safety, as well as the
protection of sensitive electronic
components, adhere to the warnings and
cautions on the following pages.

WARNING!

Gasoline is highly flammable and
its vapors are explosive. Do not
smoke or work on a car near
heaters or other fire hazards when
diagnosing and repairing fuel
system problems. Have a fire
extinguisher available in case of
an emergency.

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

The ignition system produces
high voltages that can be fatal.
Avoid contact with exposed
terminals. Use extreme caution
when working on a car with the
ignition switched on or the engine
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running.

Do not touch or disconnect any
cables from the coils while the
engine is running or being
cranked by the starter.

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

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

Before making any electrical tests
that require the engine to be
cranked using the starter, disable
the ignition system as described
in = 120 Ignition System.

CAUTION!

+

Prior to disconnecting the battery,
read the battery disconnection
cautions given at the front of this
manual on page Vviii.

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

Only use a digital multimeter for
electrical tests.

Only use an LED test light for

9:55 PM



Fuel Injection

8 of 8

quick tests.

Disconnecting the battery may
erase fault code(s) stored in
memory. Check for fault codes
prior to disconnecting the battery
cables.

Wait at least 40 seconds after
turning off the ignition before
removing the engine control
module (ECM) connector. If the
connector is removed before this
time, residual power in the system
relay may damage the control
module.

Cleanliness is essential when
working on an open fuel system.
Thoroughly clean fuel line
connections and surrounding
areas before loosening. Avoid
moving the car. Only install clean
parts.

Fuel system cleaners and other
chemical additives other than
those specifically recommended
by BMW may damage the catalytic
converter, the oxygen sensor or
other fuel supply components.
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Electrical Checks and
Component Testing

Troubleshooting and fault diagnosis on
OBD Il cars is best performed using an
electronic scan tool. However, it may
be necessary to perform basic tests of
the engine management main
components, fuel system or wiring.

CAUTION!

*  The tests in this section may set

fault codes (DTCs) in the ECM
and illuminate the MIL. After all
testing tests is completed,
access and clear DTC fault
memory using a BMW
compatible scan tool. See =
OBD On Board Diagnostics at
the back of this manual.

Only use a digital multimeter for
electrical tests.

Relay positions can vary. Be
sure to confirm relay position by
identifying the wiring in the
socket using the wiring
diagrams found at the rear of
this manual.

DME main relay, testing

The DME main relay is energized via
the engine control module (ECM) and
supplies battery positive (B+) power to
many of the engine management
components and subsystems. If this
relay is faulty, the engine will not start.

With ignition off, remove main relay
(arrow) in electronics box (E-box) at
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left rear of engine compartment.

DME main Wing 4 Check for voltage at terminal 6 of main
relay wiring BLK  « biack relay socket (30- red wire).

From B« junction paint GRY = grey )
{battery voltage at all times) e T oeme ¢ If battery voltage is present

RED = red continue testing.

DME ¢ If battery voltage is not present,
“““““““““““““““““““ Main check large red wire in relay
'['Eé?.;m socket. See Electrical Wiring
"""""""""""" Diagrams.

&0 RECHWHT

e - b - Reinstall relay and turn ignition

: : e | .ﬂﬂfﬂﬁn@, on. Gain access to underside of

| I 20A J. B0 GATTR relay socket and check for ground
| | (#8580} at terminal 4 (85- brown/white
— ’ 0081033 wire).

¢ [f ground is present continue
testing.

¢ If ground is not present, signal
from ECM (connector X60002, pin
23) is missing. Check wire
between ECM and relay.

- With ignition on and relay
installed, check for battery voltage
at terminal 2 (87- red/white wire).

¢ If battery voltage is present, relay
has energized and is functioning
correctly.
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¢ If battery voltage is not present
and all earlier tests are OK, relay
is faulty and should be replaced.

Fuel pump relay, testing

The ECM energizes the fuel pump
relay by providing the coil side of the
relay with ground. During starting, the
fuel pump runs as long as the ignition
switch is in the start position and
continues to run once the engine
starts. If the relay is faulty the fuel
pump will not run.

Fuel pump relay (arrow) is located
behind glove compartment. Remove
glove compartment. See = 513 Interior
Trim.

- Remove fuel pump relay from
socket.

With ignition in START position, check
for battery voltage at relay connector
(X10156) terminals 6 and 8 (red/violet
andred/white wires).

CAUTION!

Ensure that manual transmission
vehicles are not in gear, and
automatic transmission vehicles are
in Park or Neutral prior to operating
ignition in START position.

- With ignition in START position,
use digital multimeter to check for
ground at terminal 4 (black/violet
wire).

Note:
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The ground at terminal 4 is switched by
the ECM. The ECM harness must be
connected to check the switched ground
connection.

- If no faults are found up to this
point, turn ignition key off. Using a
fused (14 gauge) jumper wire,
connect relay connector terminal 6
to terminal 2. The fuel pump
should run.

¢ If pump runs and all other tests
are as specified, fuel pump relay
is probably faulty.

¢ If pump does not run, test fuel
pump operation as described in =
160 Fuel Tank and Fuel Pump.

CAUTION!

The jumper wire should be 1.5 mm?

(14 ga.) and include an in-line fuse
holder with a 15 amp fuse. To avoid
fuse/relay panel damage from
repeated connecting and
disconnecting, also include a toggle
switch.

Fuel delivery and fuel pressure

Checking fuel delivery volume and fuel
pressure is a fundamental part of
troubleshooting and diagnosing the
engine management system. Fuel
pressure directly influences fuel
delivery. Procedures for measuring the
fuel pressure and fuel volume are
given in = 160 Fuel Tank and Fuel

Pump.

Relieving fuel pressure
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The fuel system retains fuel pressure in
the system when the engine is turned
off. To prevent fuel from spraying on a
hot engine, system fuel pressure
should be relieved before
disconnecting fuel lines. One method
is to tightly wrap a shop towel around a
fuel line fitting and loosen or
disconnect the fitting.

Cleanliness is essential when working
with fuel circuit components.
Thoroughly clean the unions before
disconnecting fuel lines.

WARNING!

* Gasoline is highly flammable

and its vapors are explosive. Do
not smoke or work on a car near
heaters or other fire hazards
when diagnosing and repairing
fuel system problems. Have a
fire extinguisher available in
case of an emergency.

When working on an open fuel
system, wear suitable hand
protection. Prolonged contact
with fuel can cause illnesses
and skin disorders.

Remove interior ventilation microfilter
housing.

¢ Remove upper cover and
microfilter.

¢ Open wiring harness loom (A) and
move wiring out of way.

¢ Unfasten screws (B) and remove
lower microfilter housing.
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< Remove fuel rail cover by prying off nut
covers (arrows) and removing nuts.

4 Unscrew schraeder valve cap (arrow)
from fuel rail. Unscrew fuel tank cap to
release pressure to vent tank.

Using a brief burst of compressed
air (maximum of 3 bar or 43.5 psi)
blow fuel back through return line
into fuel tank.

WARNING!

+*

Fuel in fuel line is under
pressure (approx. 3 - 5 bar or 45
-75 psi) and may be expelled
under pressure. Do not smoke or
work near heaters or other fire
hazards. Keep a fire
extinguisher handy. Before
disconnecting fuel hoses, wrap
a cloth around fuel hoses to
absorb any leaking fuel. Catch
and dispose of escaped fuel.
Plug all open fuel lines.

Always unscrew fuel tank cap to
release pressure in the tank
before working on the tank or
lines.
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Component
Replacement

After diagnosing and replacing a faulty
engine management component, be
sure to use a BMW-compatible scan
tool to check and clear the fault
memory in the ECM. Diagnostic trouble
codes are given in = OBD On Board
Diagnostics at the back of this book.

Fuel rail and injectors,
removing and installing

- Disconnect negative (-) battery
cable.

CAUTION!

Prior to disconnecting the battery,
read the battery disconnection
cautions given at the front of this
manual on page Vviii.

Remove housing for microfilter for
interior ventilation.

¢ Remove upper cover and
microfilter.

¢ Open wiring harness loom (A) and
remove wires.

¢ Unfasten screws (B) and remove
lower microfilter housing.

< Remove fuel rail cover by prying off nut

covers (arrows) and removing nuts.
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Working above engine, disconnect
electrical harness connectors:

¢ VANOS control unit harness
connector (A)

¢ Connectors for oxygen sensors
(B)

¢ Connector for intake air
temperature sensor (C)

CAUTION!

Mark oxygen sensor harness
connectors in order to avoid
reversing them during installation.
Incorrect reconnection can cause
serious engine damage.

Disconnect fuel injector electrical
connectors from injectors:

¢ Use small screwdriver to pry one
corner of wire lock clip on fuel
injector 1 connector.

¢ Repeat for all injectors.

¢ Lift off connector loom and set
aside.

Unscrew schraeder valve cap (arrow)
from fuel rail. Unscrew fuel tank cap to
release pressure to vent tank.

- Using a brief burst of compressed
air (maximum of 3 bar or 43.5 psi)
blow fuel back through return line
into fuel tank.
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WARNING!

* Do not smoke or work near

heaters or other fire hazards.
Keep a fire extinguisher handy.
Before disconnecting fuel
hoses, wrap a cloth around fuel
hoses to absorb any leaking
fuel. Catch and dispose of
escaped fuel. Plug all open fuel
lines.

Always unscrew the fuel tank
cap to release pressure in the
tank before working on the tank
or lines.

- Raise car and support in a safe
manner.

CAUTION!

Make sure the car is stable and well
supported at all times. Use a
professional automotive lift or jack
stands designed for the purpose. A
floor jack is not adequate support.

- Remove protective engine splash
guard.

Working beneath car (on left side
under driver seat), remove fuel filter
cover and clamp off fuel hose(s).

Note:

MS 42.0 vehicle shown. Fuel line
arrangement on MS 43.0 vehicles
varies from that shown. The MS 43.0
system uses a non-return fuel rail. Only
a single fuel line leads to the engine
compartment.

Disconnect fuel hose(s) from fuel
line(s) (arrows) using special fuel line
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removal tool 16 1 050 or equivalent.
Seal off fuel line(s) with BMW special
tools 13 5 281/13 5 282.

CAUTION!

Fuel may be expelled under
pressure. Do not smoke or work near
heaters or other fire hazards. Keep a
fire extinguisher handy. Before
disconnecting fuel hoses, wrap a
cloth around fuel hoses to absorb
any leaking fuel. Plug all open fuel
lines.

< Remove fuel rail mounting bolts
(arrows).

¢ Carefully pry fuel rail off manifold.

¢ Separate fuel line support bracket
at rear of intake manifold.

¢ Guide fuel line(s) out of rear of
engine compartment while lifting
fuel rail out.

< Remove individual injectors:

¢ Pry retaining clip from injector (1).

¢ Pull injector from rail (2).

- Installation is reverse of removal.

¢ Fit new O-rings when installing
injectors. For ease of installation,
lightly lubricate all fuel system
O-rings with assembly lubricant.

¢ Check that injector electrical
connections are correctly fitted
and that injectors are fully seated
prior to installing fuel rail mounting
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bolts.

¢ Replace any wire ties removed
during removal procedure.

CAUTION!

Replace any flexible fuel lines which
were pinched shut during testing.

Fuel pressure regulator,
replacing

E46 fuel pressure regulator
location

DME MS 42.0 under left side of
car, in 3/2-way

valve

DME MS 43.0 under left side of
car, in fuel filter

On models with DME MS 43.0, the fuel
pressure regulator (arrow) is an integral
part of the fuel filter. Fuel filter
replacement procedure is covered in =
020 Maintenance.

DME MS 42.0: Working under car
below driver's seat, remove protective
cover from below fuel pressure
regulator (arrow).

- Disconnect vacuum hose (A) from
fuel pressure regulator.
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- Remove locking spring clip
retaining fuel pressure regulator.

- Wrap a shop rag around
regulator, then remove regulator
from 3/2 way valve by pulling
straight down.

- Installation is reverse of removal.
Replace sealing O-rings.

Mass air flow (MAF) sensor,
removing and installing

CAUTION!

Be sure the ignition is OFF before
replacing DME system components.

4 Loosen hose clamp (A) and pull intake
air duct from mass air flow (MAF)
Sensor.

- Disconnect electrical harness
connector (B) and unclip fasteners
(C).

- Remove sensor. Inspect protective
screen in sensor housing. Replace
sensor if screen is damaged.

- Inspect air intake ducting for
damage and cracks. Replace
rubber parts as necessary.

- Installation is reverse of removal.

¢ Replace sealing O-ring between
sensor and air filter housing.

Note:

6 of 19
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No adjustment to air flow sensor is
possible.

Engine coolant temperature
(ECT) sensor, replacing

The engine coolant temperature (ECT)
sensor is located toward the rear of the
cylinder head below intake runner no.
6. Intake manifold removal is required
to access the ECT sensor.

CAUTION!

Be sure the ignition is OFF before
replacing DME system components.

- Remove intake manifold as
described in = 110 Engine
Removal and Installation.

WARNING!

Due to risk of personal injury, be
sure the engine is cold before
beginning the removal procedure.

Working at rear of cylinder head,
disconnect harness connector (arrow)
from ECT sensor.

- Remove sensor. Catch any
coolant that leaks out with shop
rags.

- Installation is reverse of removal.

¢ Use a new copper sealing washer
when installing new sensor.

¢ Replace lost coolant.

Tightening torque
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Tightening torque

ECT sensor to
cylinder head 13 Nm (10 ft-Ib)

Intake air temperature (IAT)
sensor, replacing

The intake air temperature (IAT) sensor
is located at the top center of the intake
manifold. The intake air temperature
sensor functions to adapt or fine tune
the fuel mixture and engine timing
based on varying intake air
temperatures.

Remove housing for microfilter for
interior ventilation.

¢ Remove upper cover and
microfilter.

¢ Open wiring harness loom (A) and
remove wires.

¢ Unfasten screws (B) and remove
lower microfilter housing.

Remove fuel rail cover by prying off
plastic covers (arrows) and removing
nuts.

Remove electrical harness connector
(arrow) from IAT sensor.

CAUTION!

Be sure the ignition is OFF.

9:55 PM



Fuel Injection

9 0f 19

- Depress locking clip on side of
temperature sensor and pull
straight out of intake manifold.

- Installation is reverse of removal.

¢ Use a new sealing O-ring at base
of sensor and lubricate with
assembly lubricant for ease of
installation.

Throttle assembly, removing
and installing

Some throttle assembly faults will reset
the engine control module (ECM)
adaptation values. BMW's diagnostic
tool (DIS or MoDiC) or aftermarket
equivalent tool is necessary to reset
ECM adaptations after throttle
assembly replacement.

CAUTION!

After replacement of the throttle
valve assembly, and/or on MS 43.0
systems the pedal position sensor,
an adaption procedure must be
performed using the factory scan
tool or equivalent. The vehicle will
not start unless this adaption
procedure is carried out.

Disconnect battery negative (-) cable in
luggage compartment.

CAUTION!

Prior to disconnecting the battery,
read the battery disconnection
cautions given at the front of this
manual on page Vviii.

Remove complete air filter housing:
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4 Disconnect vacuum line at intake
boot (A).

¢ Disconnect electrical harness
connector on mass air flow sensor
(B).

¢ Release mass air flow sensor clips
(C).

¢ Remove filter housing mounting
screws (D).

¢ Disconnect air duct connections
(E) and lift complete air filter
housing out of engine
compartment, pulling it forward
away from mass air flow sensor.

Note:

In this step, mass air flow sensor
remains attached to rubber air duct.

AR )
Mass air flow SANN \% i < Loosen clamps 2 and 8 and remove

sensor ducts ,;,;_.-:_:’ H,_-' @ﬁ' 7 mass air flow sensor and air ducts.
P 1 - Throttle assembly

2 - Hose clamp 77 - 84 mm

3 - Y-duct

4 - Air duct

5 - Hose clamp 83 - 90 mm

6 - Mass air flow sensor

7 - Idle control valve
8 - Hose clamp 28 - 33 mm

9 - Hose clamp 77 - 84 mm

< On MS 42.0 vehicles: Pull throttle cable
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upwards out of rubber retainer (A) and
unhook ball end of cable (B) from
throttle actuator.

< Remove nuts and bolt (arrows)
retaining wiring harness conduit to
throttle body.

<  Working at throttle housing: Turn
harness plug (arrow) counterclockwise
and remove.

<  Working at side of intake manifold,
disconnect electrical harness
connectors:

¢ Idle control valve (A)

¢ Intake manifold resonance valve

(B)
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Disconnect electrical harness

connectors (arrows) at oil pressure
sender and oil temperature sender at
base of ail filter housing.

< Remove dipstick guide tube:

¢

Disconnect wiring harness
brackets from tube (A).

Unclip fuel lines from tube (B).

Remove lower guide tube
mounting bolt (C). Pull out
dipstick guide tube.

< If necessary, disconnect electrical
harness connector at fuel tank venting
valve (A). Disconnect hose at quick
disconnect fitting (arrow).

Remove throttle assembly
mounting screws at all corners
and pull assembly off manifold.

Installation is reverse of removal.

Replace sealing ring between
throttle assembly and intake
manifold.
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¢ Reattach throttle assembly
harness connector with care.
Arrow on fully tightened connector
must line up with corresponding
arrow on throttle assembly
housing.

¢ On DME MS 42.0: Reattach
throttle cable and adjust as
described later.

¢ Use BMW scan tool to reset ECM
adaptation values.

Throttle cable, adjusting (MS
42.0)

Models with DME MS 42.0 are
equipped with a throttle cable. Cable
adjustment should be adjusted any
time it is disconnected or replaced.
This procedure requires the factory
scan tool or an equivalent to read and
adjust throttle angle. It is
recommended that procedure be done
by an authorized BMW dealer service
department.

Basic adjustment:

¢ Ensure that at idle (accelerator
pedal in rest position) throttle
cable has detectable play at
throttle lever attaching point. Play
must not exceed maximum
allowable.

¢ Adjust by turning knurled adjustor
(arrow) on end of throttle cable
sheath at throttle housing.

Throttle cable clearance
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Throttle cable clearance

Max. play at

throttle plate lever | 3 mm (0.125in.)

Full throttle adjustment (manual
transmission):

With ignition key on press pedal
fully to stop. Check throttle angle
using scan tool. Adjust pedal stop
if necessary.

Throttle angle specifications

Manual
transmisssion:

Full throttle 80° - 84°

Full throttle adjustment (automatic
transmission):

With ignition key on, press
accelerator until pedal touches
kickdown stop. Check throttle
angle. Press accelerator pedal
down beyond kickdown stop
pressure point. Check throttle
angle. Adjust kickdown stop if
necessary, recheck.

Press accelerator down fully
against stop. Check throttle angle.

Use scan tool diagnostic program
or road test vehicle to confirm
transmission downshifts when
kickdown is actuated.

Throttle angle specifications

Automatic
transmission:
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Throttle angle specifications

Kickdown stop

contacted 76° - 80°
Kickdown pressure

point range 84° - 88°
Full-load downshift 100%

Idle speed control valve,
replacing

The idle speed control valve is
mounted under the intake manifold
adjacent to the dipstick tube bracket.
The valve can be removed with the
manifold in place, although the job is
easier if the manifold is first removed.
Intake manifold removal is described in
= 113 Cylinder Head Removal and

Installation.

- Disconnect battery negative (-)
cable in trunk.

CAUTION!

Prior to disconnecting the battery,
read the battery disconnection
cautions given at the front of this
manual on page viii.

Remove complete air filter housing:

¢ Disconnect vacuum line at intake
boot (A).

¢ Disconnect electrical harness
connector on mass air flow sensor
(B).

¢ Release mass air flow sensor clips
(C).
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¢ Remove filter housing mounting
screws (D).

¢ Disconnect air duct connections
(E) and lift complete air filter
housing out of engine
compartment, pulling it forward
away from mass air flow sensor.

Note:

In this step, mass air flow sensor
remains attached to intake duct.

Loosen clamps 2 and 8 and remove
mass air flow sensor and air ducts.

1 - Throttle assembly

2 - Hose clamp 77 - 84 mm
3 - Y-duct

4 - Air duct

5- Hose clamp 83 - 90 mm
6 - Mass air flow sensor

7 - Idle control valve

8 - Hose clamp 28 - 33 mm

9 - Hose clamp 77 - 84 mm

DME MS 42.0: Pull throttle cable
upwards out of rubber retainer (A) but
leave attached to throttle actuator (B).
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<  Working at side of intake manifold,
disconnect electrical harness
connectors:

Idle control valve (A)

Intake manifold resonance valve
(B)

Disconnect bypass hose from idle
control valve.

Remove idle control valve:

Remove idle control valve bracket
mounting fasteners.

Slide control valve with bracket out
from between intake manifold and
throttle assembly.

Pull control valve from rubber
retainer.

Installation is reverse of removal.

Use new gaskets and O-ring seals
when installing. Use assembly
lubricant to facilitate reassembly.

Install idle control valve rubber
seal in intake manifold first, then
insert control valve.

Similarly, install mass air flow
sensor into intake duct, then
install to throttle assembly.

Engine control module (ECM),
removing and installing

17 of 19
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Note:

Replacement ECMs must be coded with

application information (i.e. engine
code, transmission type, etc.) prior to
installation. Consult an authorized
BMW dealer before replacing the ECM.
Alternatively, coded ECMs may be
available at an additional cost.

- Disconnect negative (-) battery
cable. Wait at least three minutes.

CAUTION!

Prior to disconnecting the battery,
read the battery disconnection
cautions given at the front of this
manual on page viii.

- Remove E-box cover at left rear of
engine compartment. Cover is
retained with four captive screws.

ECM (arrow) is located in right rear of
E-box, as identified with five electrical
harness connectors.

Disconnect ECM harness connectors
by releasing lock on each plug and
pivoting lever. Pull all five connector up
and off ECM.

- Remove ECM from retaining
brackets and pull from its holder.
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- Installation is reverse of removal.
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ECM Pin Assignments

ECM pin assignments are given in =
Table b. ECM pin assignment-DME
MS 42.0 and MS 43.0. This information

may be helpful when diagnosing faults
to or from the ECM. If all inputs and

wiring are OK but operational problems
still exist, the ECM itself may be faulty.

Generally, absence of voltage or
continuity means there is a wiring or
connector problem. Test results with
incorrect values do not necessarily
mean that a component is faulty.
Check for loose, broken or corroded
connections and wiring before
replacing components. If the results
are still incorrect, check the component
itself.

For engine management system
electrical schematics, see Electrical
Wiring Diagrams.

CAUTION!

*  Always wait at least three

minutes after turning off the
ignition before removing the
connector from the engine
control module (ECM). If the
connector is removed before
this time, residual power in the
system relay may damage the
ECM.

Always connect or disconnect
the control module connector
and meter probes with the
ignition off.

When making checks at the ECM itself,
a breakout box should be used to allow
tests to be made with the connector
attached to the ECM. This also
prevents damage to the small terminals
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in the connector. As an alternative, the
harness connector housing can be
separated so that electrical checks can
be made from the back of the
connector.

Table b. ECM pin assignment-DME MS 42.0 and MS 43.0

Connector X60001 9-pin black

Pin Signal Component/function Notes
1 Output Terminal 15 Unloader relay terminal 15
2 not used
3 not used
4 Ground Ground Ground point
5 Ground Ground Ground connector
6 Ground Ground Ground connector
7 Input Terminal 30 (Fuse 80 B+ Terminal
amp)
8 Input Voltage supply (Fuse 2) | Fuse carrier, engine electronics
9 Input Voltage supply Fuse carrier, engine electronics

Connector X60002 24-pin black

Pin Signal Component/function Notes

1 Input Heater, precatalyst Heated oxygen sensor 1 in
oxygen sensor 1 front of catalytic converter

2 not used

3 Input/output CAN bus signal, low Transmission control module

4 Input/output CAN bus signal, high Transmission control module

5 not used

6 Input/output Transmit diagnosis line | Transmission control module
(TXD) data link signal

7 Input Heater, post-catalyst Heated oxygen sensor 1
oxygen sensor 1 behind catalytic converter

8 not used
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Connector X60002 24-pin black

Pin Signal Component/function Notes

9 not used

10 not used

11 not used

12 Input Signal, 3/2-way valve, 3/2 way valve, running losses
running losses (MS (MS 42.0)
42.0)

13 Input Heater, precatalyst Heated oxygen sensor 2 in
oxygen sensor 2 front of catalytic converter

14 Input Signal, precatalyst Heated oxygen sensor 1 in
oxygen sensor 1 front of catalytic converter

15 Input Signal, precatalyst Heated oxygen sensor 2 in
oxygen sensor 2 front of catalytic converter

16 Input Signal, post-catalyst Heated oxygen sensor 1
oxygen sensor 1 behind catalytic converter

17 not used

18 Input Signal, post-catalyst Heated oxygen sensor 2
oxygen sensor 2 behind catalytic converter

19 Input Heater, post catalyst Heated oxygen sensor 2
oxygen sensor 2 behind catalytic converter

20 Ground Ground, precatalyst Heated oxygen sensor 1 in
oxygen sensor 1 front of catalytic converter

21 Ground Ground, precatalyst Heated oxygen sensor 2 in
oxygen sensor 2 front of catalytic converter

22 Ground Ground, post-catalyst Heated oxygen sensor 1
oxygen sensor 1 behind catalytic converter

23 Input DME main relay signal | DME main relay
activation

24 Ground Ground, post-catalyst Heated oxygen sensor 2

oxygen sensor 2

behind catalytic converter

Connector X60003 52-pin black

Pin

Signal

Component/function

Notes

1

Input

Signal, mass air flow

Hot film mass air flow sensor
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Connector X60003 52-pin black

Pin Signal Component/function Notes
sensor

2 Input Signal, exhaust Camshaft position sensor Il
camshaft sensor 1

3 Input Signal, suction jet pump | Suction jet pump valve
valve (2.8 L, 3.0 L)

4 Output Throttle valve supply Throttle valve (MS 42.0)
(MS 42.0)

5 Input Signal, intake camshaft | Camshaft position sensor |
position sensor

6 not used

7 Output Throttle valve supply Throttle valve

8 Input Signal, crankshaft Crankshaft position sensor
position sensor

9 Input Signal, pedal position Throttle valve (MS 42.0)
sensor 2 (MS 42.0)

10 Input Signal, throttle position | Throttle valve
potentiometer 2

11 not used

12 Input Feedback signal, Starter
engine start

13 Input Signal, battery charge Generator (Alternator)
indicator lamp

14 Ground Ground, throttle position | Throttle valve (MS 42.0)
sensor (MS 42.0)

15 Ground Ground, exhaust Camshaft position sensor Il
camshaft sensor 1

16 Input Signal, pedal position Throttle valve (MS 42.0)
sensor 1 (MS 42.0)

17 Ground Ground, mass air flow Hot film mass air flow sensor
sensor

18 Ground Ground, intake Camshaft position sensor |

camshaft sensor 1
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Connector X60003 52-pin black

Pin Signal Component/function Notes

19 Input Signal, throttle Throttle valve
potentiometer 1

20 Ground Ground, throttle position | Throttle valve
sensor

21 Ground Ground, crankshaft Crankshaft position sensor
position sensor

22 Output Signal, intake air Intake air temperature sensor
temperature

23 Ground Ground, intake air Intake air temperature sensor
temperature sensor

24 Output Signal, coolant Coolant temperature sensor
temperature sensor

25 Ground Ground, coolant Coolant temperature sensor
temperature sensor

26 Input Signal, oil pressure Oil pressure switch

27 Output Signal, engine oil Oil temperature sensor
temperature

28 Ground Ground, engine oil Oil temperature sensor
temperature sensor

29 Output Signal, knock sensor Knock sensor

30 Output Signal, knock sensor Knock sensor

31 Output Signal, knock sensor Knock sensor

32 Output Signal, knock sensor Knock sensor

33 Input Signal, cylinder 1 fuel Cylinder 1 fuel injector
injector

34 Input Signal, cylinder 2 fuel Cylinder 2 fuel injector
injector

35 Input Signal, cylinder 3 fuel Cylinder 3 fuel injector
injector

36 Input Signal, cylinder 4 fuel Cylinder 4 fuel injector
injector

37 Input Signal, cylinder 5 fuel Cylinder 5 fuel injector

injector
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Connector X60003 52-pin black

Pin Signal Component/function Notes

38 Input Signal, cylinder 6 fuel Cylinder 6 fuel injector
injector

39 Input Signal, oil level sensor | Oil level sensor

40 Input Signal, VANOS inlet VANOS inlet valve
valve

41 Input Signal, VANOS outlet VANOS outlet valve
valve

42 Input Signal, evaporative Evaporative emissions valve
emissions valve

43 Input Signal, throttle valve Throttle valve
drive

44 Input Signal, throttle valve Throttle valve
drive

45 Input Signal, engine coolant | Engine coolant thermostat
thermostat (map controlled)

46 Input Signal, close idle speed | Idle speed control valve
control valve

47 Input Signal, open idle speed | Idle speed control valve
control valve

48 Ground Signal shield, knock Shield, knock sensor
sensor

49 Input Signal, resonance valve | Resonance valve intake system
intake system

50 not used

51 not used

52 Input Signal, secondary air Secondary air injection valve

injection pump valve

Connector X60004 40-pin black

Pin

Signal

Component/function

Notes

1

Input

Signal, battery charge
indicator lamp

Instrument cluster control unit
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Connector X60004 40-pin black

Pin Signal Component/function Notes

2 Input Feedback signal, Instrument cluster control
engine start module

3 Input Signal, secondary air Secondary air injection pump
injection pump relay

4 Input Signal, electric fan Auxiliary fan motor

5 not used

6 not used

7 Pedal position sensor Pedal position sensor (PWG)
(PWG) (MS 43.0) (MS 43.0)

8 Signal, pedal position Pedal position sensor (PWG)
sensor (PWG) (MS (MS 43.0)
43.0)

9 Pedal position sensor Pedal position sensor (PWG)
(PWG) (MS 43.0) (MS 43.0)

10 Input Signal, fuel pump relay | Fuel pump relay 1
1

11 Input Signal, oil pressure Instrument cluster control
switch module

12 Pedal position sensor Pedal position sensor (PWG)
(PWG) (MS 43.0) (MS 43.0)

13 Signal, pedal position Pedal position sensor (PWG)
sensor (PWG) (MS (MS 43.0)
43.0)

14 Pedal position sensor Pedal position sensor (PWG)
(PWG) (MS 43.0) (MS 43.0)

15 not used

16 not used

17 Input Speed signal (MS 42.0 | Data link connector OBDII 16
up to 6-00)(MS 42.0 pin connector)
from 6-00 and MS 43.0)

18 not used

19 not used
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Connector X60004 40-pin black

Pin Signal Component/function Notes

20 Output Diagnostic module tank | Leak detection (DMTL) (MS
leak (DMTL) detection 43.0)
(MS 43.0)

21 Input Signal, oil level sensor | Instrument cluster control

module

22 Input Signal, processed ABS/ASC module, ABS/DSC
wheel speed, right rear | module

23 Output Signal, clutch pedal Clutch pedal position switch
position switch

24 Input Signal, brake light Light switching center control
switch unit

25 not used

26 Input Terminal 15 Fuse F29

27 Output Voltage supply, Volute spring
multifunction steering
wheel

28 Input Signal, brake light Brake light switch
switch

29 Input Signal, relay, A/IC A/C compressor relay
compressor

30 Signal, leakage Leakage diagnosis pumpLeak
diagnosis pump (MS detection (MS 43.0)
42.0)Signal diagnostic
module (MS43.0)

31 not used

32 Input/output Transmit diagnosis line | Data link connector (MS
(TXD) data link signal 42.0)OBD Il connector (MS

43.0)

33 Input Electronic vehicle Electronic immobilizer control
immobilization module

34 Signal, leakage Leakage diagnosis pump (LDP)
diagnosis pump (LDP) | (MS 42.0)
(MS 42.0)

35 not used

36 Input/output CAN bus signal, high Connector, CAN bus

9:56 PM



Fuel Injection

9 of 9

Connector X60004 40-pin black

Pin Signal Component/function Notes

37 Input/output CAN bus signal, low Connector, CAN bus

38 Ground Ground, coolant outlet | Temperature sensor
temperature sensor

39 Output Signal, coolant outlet Temperature sensor
temperature

40 not used

Connector X60005 9-pin black

Pin Signal Component/function Notes

1 Input Signal, ignition coil 3 Ignition coil 3

2 Input Signal, ignition coil 2 Ignition coil 2

3 Input Signal, ignition coil 1 Ignition coil 1

4 not used

5 Ground Ground Ground connector
6 Ground Ground Ground connector
7 Input Signal, ignition coil 6 Ignition coil 6

8 Input Signal, ignition coil 5 Ignition coil 5

9 Input Signal, ignition coil 4 Ignition coil 4
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