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12

12 41 020
12 70 500
12 71 530
12 72 520

550

Engine Electrical Equipment
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INSTRUCTIONS FOR REMOVING AND INSTALLING ELECTRONIC
CONTROL UNITS

Important!

Disconnecting the car's battery will erase the fault memories of con-
trol units.

Consequently always Interrogate the fault memories and have the
faults printed with the printer of a BMW SERVICE TESTER before
disconnecting the car battery.

Investigate stored fauits.

The Ignition must always be switched off first before disconnecting
or connecting control unit plugs.

Faults could be stored In the fault memories of control units with
self diagnosis by removing and installing components, relays, fuses
and so on.

Consequently always Interrogate the fault memories after working
on the electrical system.

Investigate and erase stored fauits.

INSTRUCTIONS FOR WORKING ON IGNITION, DIGITAL MOTOR ELEC-
TRONICS (DME) AND ENGINE ELECTRICAL SYSTEMS

Safety Information:

Always switch off the ignition first before working on an ignition system —
dangerous high tension voltage!

Always remove the DME master relay for compression tests to prevent
actlvation of Ignition colls by the final ignition stages of the DME control
unlt — dangerous high tenslon voltagel

Always switch off the Ignition before connecting or disconnecting the
Service Tester, other testers or adapters as well as replacing components!

— The secondary end (high tension end) of the ignition system must be
loaded with at least 4 k.

- The englne must never be started after removing the distributor cap or
disconnecting the lead on ignition coll terminal 4.

—~ Never connect a shielded capacitor or test lamp on terminal 1 of the
Ignition coll.

— The electric lead from terminal 1 of the ignition coll must never be
connected with ground or B+. Consequently terminal 1 lead must not
be used for engine starting Interlock when service Installing a burglar
alarm system.

- The engine must never be started when the secondary clrcult Is discon-
nected, l.e. when spark plug connectors are pulled off of spark plugs
and ground connection (terminal 4a).

~ Never disconnect the battery or leads on the alternator and starter while
the engine Is running.




SYNCHRONIZATION OF BANKS OF M 70 ENGINE CYLINDERS

The following Information Is Important when replacing Motronic con-
trol units or the EML control unit.

Each control unit Is programmed with certain basic values, which
are only mean values.

A control unit recelves varlous input values depending on engine
load conditions and compares them with the stored values.

An adaptive system compares the Input values with stored curve
family values, after which corresponding orders are put out to the
concerned control elements.

I, for example, the EML control unit were without current for a long
period of time (more than 1 hour), its adaptive system would lose
the stored values.

The adaptive system would have to read In and store the Input
values of a certaln engine after restoring operation of an erased con-
trol unit or Installing a new control unit.

This procedure could lead to erractic Idling of the engine after
starting and disturbances In overrun.

Consequently there must be conformance with the following proce-
dures before an EML control unit Is replaced or after restoring opera-
tion of a disconnected control unit.

= Run engine to operating temperature.
Install control unit and drive car, During test drive have the car
coast three times from speeds above 5,000 rpm to the Idling
range In transmisslon range 1 (approx. 10 seconds).

- Have engine run at Idle speed In transmission range P or N at least
5 minutes.

These measures serve Immediate and precise synchronization of
both banks of cylinders In all operating conditions.
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3112049

1211 094 REPLACING BOTH DISTRIBU-
TOR CAPS

Remove upper alr cleaner section com-
plete with air mass sensor.

Loosen wire strap.
Take off cover.

Installation:
Engage cover In holder.

Pull off shielded connector.

Instailation:
Numbers on leads and cap (for ex-
ample 5) must be the same,

ZS = Ignition coll

3112049

Note:
Firing order of M 70 engine Is
1-7-5-11-3-9-6-12-2-8-4-10.

Numbers of Ignition leads for bank of
cylinders 7 ... 12 Is equal to bank of
cylinders 1 ... 6, l.e.

cylinder 7 = Ignition lead 1,

cylinder 8 = Ignition lead 2

and so on.

Unscrew fan - left-hand threads!
Use Speclal Tools 11 5 030 / 040.

Unscrew screws and take off distribu-

tor cap.

Caution!
Danger of cutting hands on radlator
fins.

Installation:
Check seal, replacing If necessary.
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3112049

31 12 050

31 12 051

1211 114 REPLACING BOTH DISTRIBU-
TOR ROTORS

Remove distributor cap — see

12 11 091,

Remove windshield washing fluld tank
when necessary.

Caution!
Danger of cutting hands on radlator
fins.

Unscrew screws with a 3 mm hexagon
key.

Installation:
Tightening torque®.

Note:

Measure resistance®.

Check surface and cast compound for
cracks and traces of burning.

* See Specifications

w/V-
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© 121172 0
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121171 @‘J_
42 12 045

1212 011 REPLACING SPARK PLUGS

M 70

Remove windshleld washing fluld tank.
Take off spark plug connectors.
Unscrew spark plugs with Speclal Tool
12 1170.

Installation:

Tighten spark plugs with Speclal Tools
121171 and 12 1 172 = assembled
Special Tool 12 1 170.

Check tightening torque* when work-
Ing without Special Tool 121 172.

* See Specifications
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3112059

31 12081

1212 072 REPLACING ONE SPARK
PLUG CONNECTOR

Cut off Ignition lead directly behind the
connector.

Remove windshleld washing fluld tank
when necessary.

Strip 6 mm (0.236") of Ignition lead
with a stripping pllers**; cross section
slze of wire = 1.5 mm (0.059").

Place connection on ignition lead and
lock on wire end with Special Tool
121 081.

Lock connectlon flush with the Insula-
tion.

** Source of Supply: HWB

%

31 12062

3112 144 |

3112145

Spray lubricant (Special Tool 12 1 098)
on the ignition lead.

Place connection with Ignition lead In
Speclal Tool 12 1 096.

Gulde Ignition lead Into spark plug con-
nector untll connection |Is heard to en-
gage In the connector.

12 12 151 REPLACING ONE SHIELDED
CONNECTOR

See 12 12 072 for procedures.
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12 13 009 CHECKING IGNITION COIL

Muitimeter Test (M 06):

Measure resistance of primary coll
terminals 1/15 =05 k2 + 10 %
and secondary coll

terminals 15/4 = 6 ki1 + 10 %.

> 1 | |

Connect BMW SERVICE TESTER In di-
agnostic socket.

Carry out engine test step 09.

Observe osclilograph: Ignition voltage
=6 .. 14 kV.

Maximum permissible Ignition voltage
devlation = 3 kV.

ol lllel ]l

| UL
3212201 100 9 80 70 60 S0 40 30 3912084

Check cast compound of primary coll Connection: close to distributor wire

plate for hairline cracks. plug with high tension clip on lead 4 of

If a gray materlal has run out on the ignition coill.

edges of the coll plate, this Is Indica- Connect triggering clip (red) on Igni-

tion of a faulty final Ignition stage Iin tlon lead 1 or 7.

the DME control unit.
O 2051 0171 101 Note:

Numbers of Ignition leads for bank of

BMW Nr. 1720 166 2 cylinders 7 ... 12 are equal to bank of

M 70:

Use Special Tool 61 2 010 and diagno-
sls leads to measure the right bank of
cylinders 1 ... 6, whereby the osclllo-
scope recelves the triggering signal
from DME 1.

Measure the left bank of cylinders 7 ...
12 with Special Tool 61 2 010 and uni-
versal diagnosis leads.

Disconnect diagnosis lead from the di-
agnostic socket to make sure that the
oscllioscope does not recelve a trigger-
Ing signal from the wrong bank of cyl-
Inders.

cylinders 1 ... 6, l.e.
cylinder 7 = Ignition lead 1
and so on.

Bank of Cylinders 7 ... 12:

Connect universal dlagnosis leads of
tester on the Ignition coll with

black cllp on terminal 1 and

brown clip on vehicle ground.

Note:

Mixed up connection of the tester
(wrong connection of cylinder bank)
could cause very high Ignition voltage
deviations, displayed In test step 09.

Note:

Left side cylinder Identifying sender on
Ignition lead of cylinder 12.

Right side cylinder identifying sender
on Iignition lead of cylinder 6.
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3112023

1213 011 REPLACING IGNITION COIL

Caution!

Always switch off the Ignition when
working on the Ignition system -
dangerous high tension voltage!

Refer to Instructions for working on ig-
nition systems on page 12-0.

Pull off protective cap and Ignition lead
(terminal 4).

Unscrew connections (terminals 1 and
15).

Loosen holder and take off Ignition coll.




M

12-14/1

=9

31121380

4__._’_’_’/

31ti2001u

1214 ... CHECKING CYLINDER
IDENTIFYING SENDERS

Measure reslistance of coll between
pins 1 and 2.

Specification: <1 Q.

Measure Insulation resistance between
pins 2 and 3.

Specification: > 10 MQ.

12 14 150 REPLACING CYLINDER
IDENTIFYING SENDERS

M 70:
Remove upper air cleaner section com-
plete with air mass sensor.

Loosen wire strap.
Take cover off of distributor cap.

‘Senders are located on Ignition leads
for cylinders 6 and 12.

Icut shielded connector off of Ignition
lead.

Pull sender off of Ignition lead.

3112001 U

=

3112138U

Cylinder Bank 1...6 (Right Cyl. Bank):
Disconnect plug.

Remove wire.

Install new sender,

3 = Cylinder Identifying sender
4 = Inductive pulse sender

Cylinder Bank 7...12 (Left Cyl. Bank):
Disconnect plug.

Remave wire,

Install new sender.

1 = Cylinder Identifying sender
2 = Inductive pulse sender

Installation:
Install shielded connector - see
1212 072.

Checking Sender:
Measure resistance* of coll between
wires 1 and 2.

* See Specifications
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1214 ... CHECKING PULSE SENDERS

M 70:

Check pulse sender (1) for DME 1 on
the upper timing case cover for tight fit
and damage.

Check puise sender (2) for DME 2 an
the lower timing case cover for tight fit
and damage.

Disconnect plug (4) far pulse sender 1
of right bank of cylinders.

Disconnect plug (2) for pulse sender 2
of left bank of cylinders.

Select Multimeter Test (M 06) on the
BMW Service Tester,

Disconnect plug.

Measure resistance between pins 1
and 2.

Specification: 520 Q £ 5 %,

Check shlelding

between pins 1 and 3 > 100 kQ and
between pins 2 and 3 > 100 k.

Connect oscllloscope M 22/23) on con-
nectlons 1 and 2 of the pulse sender.
Operate englne with the starter.

The shown signal should appear on
the monitor.

31120010

/

— |

31 12028 U

12 14 152 REPLACING PULSE SENDER
FOR LEFT CYLINDER BANK

Remove fan.

Disconnect plug (2) In holder on upper
timing case cover,

Unscrew splash guard.

Unscrew holder on upper timing case
cover.
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12-14/3

Unscrew pulley on power sleering
pump.

Loosen front power steering pump con-
sole boits.

3112137

Unscrew plpe holder on lower timing Unscrew cool air guide for alternator,
case cover.
Turn Increment wheel untll boit head Is

accessible through a tooth gap.

3112055

Unscrew both holders for hydraulic
fluld plpes.

Unscrew pulse sender.
Press hydraulle fluld pump aside and
remove the pulse sender.

31 12057

Checking Increment Wheel: Unscrew holder for hydraulic fluld
TDC mark must be at migdie of a tooth. pump on engine block.

Beginning at the TDC mark and contin-

uing In the engine's direction of rota-

tion there must be a gap after 30 teeth.

V2.
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12 14 153 REPLACING PULSE SENDER
FOR RIGHT CYLINDER
BANK

Remove fan.
Remove complete drive belt tensioner.

Disconnect plug (4) In holder on upper
timing case cover.

Unscrew splash guard.

Unscrew plpe holder on upper timing
case cover.

3ari2o37u

Unscrew and remove pulse sender (1).
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12 31 009 CHECKING ALTERNATOR
AND VOLTAGE REGULATOR

Test Conditions:

~ Correct connections on charged
battery.

- Correct connections on alternator
and starter.

- Good ground connection belween
englne and body.

- Tensloned drive belt.

Charge Warning Lamp ON Continu-
ously:

Remove voltage regulator and check
carbon brushes, replacing if necessary
- see 12 31 200,

Length "A" = at least 5 mm (0.197").

Installation:

Check slip rings for wear, fine grinding
and polishing If necessary.

Connect BMW SERVICE TESTER.
Start englne and compare measured
values with the nominal values*.

If the charge warning lamp goes out
with the engine running, the regulating
voltage* Is not reached and the oscillo-
graph Is okay (as shown), replace the
voltage regulator — see 12 32 000.

* See Nominal Value Microfiche

3112110
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20‘-'.”=
10kV
o +—r—r—r—— -
3112 104

If the specified charging current Is not
reached, remove and disassemble the
alternator and Inspect parts — see

12 31 020 and 12 31 513.

Osclllographs of Fault Alternator:
Faulty power or exciter diode.

Fault between turns of stator coll.

Break In exciter dlode.
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31120220

31120230

1231 020 REMOVING AND INSTALLING
ALTERNATOR

Disconnect ground leads on batterles.

Unscrew cap on oll fiiter to have en-
gine oll flow back Into the oil pan.

Remove upper air cleaner section
complete with ailr mass sensor.
Loosen cllps.

Loosen hose clamps.

Pull off cap of Ignition coll.
Unscrew nuts.
Take off plpes.

50 11 009

e A
)Tef %
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3112024 U
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Remaove visco fan.

Loosen clamp of cooling air hose on al-
ternator.

Loosen drive belt tensloner.
Unscrew nut of tensioner.
Loosen bolt.

Loosen upper alternator mounting bolt.
Remove drive belt.

—
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3112020U

Unscrew splash guard.

Pull oft plug on oll level sender.

Unscrew hydraulic plpe holder on alter-

nator.

Loosen bottom tensioner bolt from un-
derside of car.
Remove tensioner downward.

Unscrew cooling alr hose on alternator.

3112033V

Unscrew pulley and fan from under-
side of car.

Unscrew both bottom bolts of alterna-
tor.

Installation:
Tightening torque*.

Unscrew upper hydraulic pipe holder.

Remove complete full flow oil filter.

Installation:

Molded hoses on the oll filter Impalr re-
moval and Installation.

Install molded hoses stralght.

Replace gaskets.

Check for correct seating of O-rings.

Unscrew plpes of alternator.

* See Specifications
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31121400

Remove cover of distributor.
Loosen wire strap.

Unscrew screws.
Unscrew heat shield.

Remove alternator upward approx|-
mately In Installed position.
Press the hydraullc fluld pipe aside.

Installation:

Install alternator without pulley from
above approximately In Installed posl-
tion,

Install pipes on alternator.

Install upper bolt and then continue In-
stallation from underside of car.

Check engine oll level, adding engine
oll if necessary.

MWV

3112082

Alternator Pipe Routing Plan:
Connection on firewall at driver's side.

Pipe routing on engine.




31121470

1231 ... TIGHTENING DRIVE BELT

Tighten tensloner with a fork wrench
untll the bolt In the slot bears against
the stop.

Tighten bolt.

Hydraullc drive belt tensloner Is ready
for operation afterwards.

Note:

The hydraulic drive belt tensloner Is
fllled with oll, so that a removed ele-
ment must always be slored standing
upright.

Incorrectly stored elements can nor-
mally be bled by compressing several
times.
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3112114
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3112113

A

3112 109

1232 000 REPLACING VOLTAGE
REGULATOR

Disconnect ground leads on batteries.

3112108

Remove alternator - see 12 31 020.
Take off cover.

Unscrew screws.
Remove voltage regulator.

Check slip ring for wear, machining if
necessary — see 12 31 200 In Construc-
tlon Group Repair Manual.

Installation:

Clean contact surfaces and check ten-
slon of contact springs, bending If nec-
essary.
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12 41 020 REPLACING STARTER

Read fault memory.

Disconnect battery ground leads.

If not mentioned to the contrary, the
steps are applicable to automatic and
manual transmissions.

Unscrew exhaust assembly on trans-
mission brackets and on Iintermediate
rubber mounts.

Remove complete exhaust assembly.

Unscrew heat shields on reversing
lever.

Empty washing fluld tank for headlight 'S-
cleaners.
Remove and place pump aside.

?

31120350

Place tank aside.

Unscrew heat shields on Intake mani-
fold.

Unscrew lines on starter connection
point,

Unscrew split pipes on manifolds.
Remove front split pipe first, and then
rear split pipe upwards.

Refer to Instructions In Group 18.

Automatic Transmisslan:
Extend tool - see sketch.
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Automatic Transmission:

Unscrew upper starter mounting bolt.
Apply tool between firewall and wire
harness of electronic box from above.

Unscrew upper starter bolt.
Unscrew bolts from above (direction of
manlfold).

Manual Transmisslon:

Unscrew upper starter bolt from under-
slde of car.

Unscrew bracket on engine block.
Unscrew lower starter baolt.

Remove starter downward.
Unscrew heat shield.
Unscrew bracket.

Installation:

Check for correct location when Install-
Ing the starter lead, as otherwise the
heat shield cannot be mounted.

Guide In frant split plpe from under-
neath first.

Check Installed location of bolts and
springs.

Refer to Group 18 for additional in-
structions.
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1270 500 CHECKING EXTERNAL
SAFETY PATH

Note:

Read fault memory of the EML control
unit prior to mounting the testing
adapter.

1 = Plug - DME 1

2 = Plug - DME 2
3 = Plug - EML

Switch off ignition.

Disconnect EML plug and mount test-
Ing adapter 12 7 010.

Check Installed direction of the testing
adapter.

Knurled wheel In "-" position.

Start engine and regulate to a speed of
approx. 2,500 rpm with the knurled
wheel.

Now operate the brake pedal, which
should cause the engine speed to drop
"Immediately” because of overrun shut-
off.

It this Is applicable, the external safety
path Is okay.

Remove adapter.
Connect EML piug.

Note:
Erase fault memory In the EML control
unit.
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1271 530 REPLACING CONTROL UNIT
FOR ELECTRONIC ENGINE
POWER CONTROL

Unscrew cover of electronic box.

Caution!
Always comply with the instructions
on page 12-00/1.

1 = DME control unit 1
2 = DME control unit 2
3 = EML control unit

Important!

Always carry out the following test
after replacing the EML control unit:
Check safety path of electronic engine
power control - see procedures In

12 70 500.
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1272 520 REMOVING AND INSTALLING
OR REPLACING PEDAL
VALUE SENDER

Switch off ignition.
Remove trim panel on dashboard at
bottom left — see 51 45 180.

Removing Pedal Value Sender:
Disconnect arm on accelerator pedal.
Unscrew arm on pedal value sender
and pry off carefully.

Unscrew both bolts.

Disconnect plug.

Important!

Pedal value sender must not be loaded
In axial direction, as pedal value send-
er would be damaged In advance.

Turn pedal value sender anticlockwise
approx. 45°, so that the front mounting
eye can be worked out through the
oval opening of the pedal console.

Work out the mounting eye.
Press pedal value Into the nolse Insu-
lating sheet slightly and pull out.

3112004 U

Turn pedal value sender clockwise, un-
til the mounting eye can be worked out
through the opening.

Press up pedal value sender Into the
nolse Insulating sheet, so that the sec-
ond mounting eye can be worked out
of the pedal console.

Turn pedal value sender anticlockwlise
approx. 607, tilt downward In direction
of the heater plpes and remove down-
ward.

Turn pedal value sender until eyes are
again allgned with hola pattern of the
holder.
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Installiing Pedal Value Sender:
Installation will be easier with the lead
of the pedal value sender positioned
as shown.

Work in pedal value sender that the
electric lead outlet Is Inclined past the
heater pipes.

Bend clip of heater mounting screw
away.

Press pedal value sender forward at an
angle In direction of the firewall,

Work rear end of the pedal value
sender into the pedal console.

31120450

Turn pedal value sender clockwise un-
tll the front mounting eye Is on the
oval opening.

Press pedal value sender up Into the
noise Insulating sheet.

Work In eye.

Turn pedal value sender untll the sec-
ond mounting eye Is above the oval
opening.

Work In eye.

Install bolts.

Mount arm.

Secure lead with wire strap.
Tightening torque*.

Important!

Pedal value sender must not be loaded
In axial direction, as pedal value send-
er could be damaged In advance,

Mount plug.

Ad|usting and Checking Function of
Pedal Value Sender:

See Ad|usting Accelerator Pedal In
1272 ...

Check safety path - see 12 70 500.

* See Speclfications
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1272 550 CHECKING AND ADJUSTING
PEDAL VALUE SENDER
KINEMATIC

{{
Loosen hexagon nut (1) on pedal value
sender.
Produce a gap A of 3 mm (0.118") be-
tween the accelerator pedal shaft and
Idle stop (2) (clamp a feeler gage blade
or something simlilar between).
Tighten hexagon nut (1) on pedal value
sender to correct torque®.
Support arm on pedal value sender
while tightening.

a) Manual Transmission

Operate accelerator pedal to kickdown
pressure point in the pedal value send-
er. Turn knurled head screw (3) to bear
on the accelerator pedal In this posi-
tion and lock.

b) Automatic Transmission

Operate accelerator pedal to kickdown
pressure point In the pedal value send-
er. Adjust knurled head screw (3) In
this position to have a distance of 6
mm (0.236") between the knurled head
screw and accelerator pedal. Lock the
knurled head screw.

Important!

Check pedal value sender with a dlag-
nosls tester after adjusting. Connect
tester, switch on ignition and press ac-
celerator pedal to the full load stop.
Compare actual voltage value display-
ed on the tester with the nominal

value, correcting the adjustment If nec-
essary.

Speclfication:

a) Manuals = 3.15..33V
b) Automatics = 3.7..38V

Specification:
Idle speed = min. 353 mV
Idle Speed = max. 451 mV

Check safety path — see 12 70 500.
Note:

Read EML fault memory before Installa-
tion of the testing adapter.

* See Specifications




On-board Diagnosis

The DME control unit recognizes ex-
haust relevant faults and displays
them by lighting up the “Check Engl-
ne"” control lamp continuously.

Check Engine control lamp — see
Group 62. The fault lamp comes on af-
ter turning on the ignition and goes
out when the engine runs. It is on con-
tinuously while the engine Is running,
If there Is a fault.

Flashing codes help In locating faults
precisely and eliminating them.

Fault Qutput:

Activate flashing code output: Ignition
ON, operate full load contact 5 times
within 5 seconds.

Fault output begins.

See sample fault: faulty NTC coolant
- code 1223,

1 = Start of fault code

2 = End of fault code

Note:

Each additional call must be activated
again.

Code X444 - fault no longer stored.
Code X000 (long dark phase) - after
fault output = end of output,

Sample Fault Code: NTC Coolant

Code 1223

312047 U
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Lamp Off

.
XXXX/I
! oL

5 times full load
stop within § sec.
with Ignition ON

5 s Lamp ON

0.5 s Lamp OFF
2.5s Lamp ON

2.5 s Lamp OFF
Flash 1 - 2 times*
2.5 s Lamp OFF

Flash 1 - 8 times
Note number

2.5 s Lamp OFF

Flash 1 - 8 times
Note number

2.5 s Lamp OFF

Flash 1 - 8 times
Note number

2.5 s Lamp OFF

Lamp ON

Two times for M 70
Left cylinder bank
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TABLE OF FAULT CODES FOR DME 1.7

Code | Fault Branch

x111 | Ignition

x211 | Control unit (self test)

x215 | Alr mass sensor

x221 | Oxygen sensor

x222 | Oxygen control

x223 | NTC coolant (see fault example)
x224 | NTC Intake alr

x231 | Monitor of bat. voitage supply to contr. unit
x251 | Injector final stage 1 (cylinders 2,4,6)
x252 | Injector final stage (cylinders 7,9,11)
x261 | Elec. fuel pump relay final stage
x263 | Tank venting final stage

x264 | Relay 3 fInal stage (oxygen sensor heating)
x268 | Idle speed, CO potentiometer

x278 | Ignition timing correction

x512 | AC compressor shutoff

x513 | Final stage pin 18

x515 | Converter lockup clutch

x516 | Speed signal

x517 | MSR signal

x518 | ASC signal

xB18 | Final stage

Remarks:
FL = Fault lamp
VL = Full load

Table 1: CARB Flashing Code Scope

Remarks:

x= 2 for M 70 control unit of left engine side
(cyl. 7 ...12)

¥x= 1 for M 70 control unit of right engine side
{cyl. 1 ... 6) and all other englnes

Fault memory empty: code x444
Fault memory cancellation: versions.

1. Disconnect DME control unit on power supply by,
for example, unplugging the control unit.

2. Put out cancel fault memory command with a BMW
SERVICE TESTER (see car electric/electronic test
plan).

3. Reactivate with Ignition "ON™ while flashing code

x000 Is belng put out; close (make) the full load
switch 10 seconds.




