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Introduction

General

The Electrical Troubleshooting Manual consists of 2 parts:

— Schematics
— Diagnosis

Diagnosis

The purpose of the diagnosis part is to provide assistance in troubleshoo-
ting of the complete vehicle electrical system. It also serves as a supple-
ment to the BMW DIAGNOSTIC SYSTEM.

This manual covers the 8 Series (E31) as of model year 1990.

The diagnosis part is divided into individual sections. The individual sy-
stem—related sections are subdivided into chapters.

In the case of complicated systems, the chapter Component Testing may
be added as an additional supplement. This chapter assists troubleshoo-
ting and contains additional information, e.g. nominal values.

| General part

Pin assignments

Notes

Troub|esrl:looting

Defect code table
Individual defects

for complicated systems

Component testing

P31 01 001

Organisation of diagnostic procedures
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Numbering

Sheet Number

Each section of this troubleshooting manual is identified by a special

number.

The first four numbers refer to the known main assembly numbers and
subassembly numbers.

Additional identifier: If there are several systems within the same main
assembly and subassembly differentiation is achieved by an additional

number.

Reference letter: A letter follows the section number. This letter stands

for:

A

B

No letter

= Diagnosis part of test instructions,
troubleshooting

= Diagnosis part of test instructions,
troubleshooting

= schematics

Page numbers: Consecutive page numbering is provided only within the
sections (Aftext part, B/component testing, schematic).

Numbering Example:

6211.0A-2
62 = Main design assembly, here: instruments
11 = Design subassembly, here: instrument cluster
0 = Identifier (.1 js still not used)
A = Reference letter, here diagnosis
-2 = Consecutive page number within the section

Numbering Example:

— Series

— Section description
— Country identifier
— Date of issue

—~ Model year
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Instrument cluster

| Section description

[ Series identifier |

Country identifier

This identifier indicates that a page
does not apply or solely applies to a
certain country.

If no country identifier is indicated, the
page applies to all country-specific
variants.

Example:

@ Only applicable to Japan
version

Not applicable to Japan
version

Model year

applies

Model year, from \
which this section

Issue date
Issue date of page

/

06/+0
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Sheet number
Number of section
and

consecutive page
number
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@ Introduction

Important Information

Pin Assignments

The following prerequisites must be observed when performing tests on
the vehicle:

— Vehicle battery charged, U-min > 12V,

— All values apply to the control unit when connected and fully operable.
— The special adaptors are used for measurements.

— The control unit must be in operating status, the ignition (terminal 15)
switched on

— All measured values are average values. If no tolerances are specified,
a permissible measured value deviation of 10% will apply.

— Measured data at 0 V have a permissibie voltage range of Oto 2 V.,

— Only use the measuring equipment recommended by BMW AG for all
measurements.

Troubleshooting

The following prerequisites must be observed for troubleshooting on the
vehicle:

— Vehicle battery charged, U-min >12 V.,

— Only disconnect control units from the wiring harness when the ignition
is switched off.

— All fuses required for trouble—free operation of the system are OK.
— Wires are checked in accordance with the schematics.

— Perform continuity tests (resistance measurement) on wires only with
the control unit or component connectors detached.

~ Referto general information on wire testing in section 0130.0A, Systema-
tic Troubleshooting.

— When controlunits are removed andinstalled, defect codes are setinthe
defect code memory of the control units without there actually being a
malfunction. Therefore:

— Print out defect code memory prior to removal
— Clear defect code memory on completion of troubleshooting

— Correctinstallation and removal of components as described in the repair
manual.

— Perform checks at the plug connections only with the special adaptor
leads provided for this purpose.
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Symbols

oMo

¢De

e

o)

=4

=4

Multimeter.
Select multimeter on the BMW SERVICE TESTER. Select indi-
cated multimeter function.

Diagnostic mode.

Connect the BMW DIAGNOSTIC SYSTEM to the vehicle.
Select control unit and assume diagnostic mode with the control
unit. Refer to notes on diagnostic procedure.

Push button arrow up.
Press specified button on the BMW SERVICE TESTER.

Push button arrow down.
Press specified button on the BMW SERVICE TESTER

Push button arrow to right.
Press specified button on the BMW SERVICE TESTER.

Push button arrow to left.
Press specified button on the BMW SERVICE TESTER.
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Diagnostic System
8

General

A large number of control units with self-diagnosis capabilities is used in
the 8 Series (E31). In addition to the control of the relevant system, these
control units are capable of making available or receiving data for diag-
nostic procedures. The data can be read out or entered with the BMW
DIAGNOSTIC SYSTEM.

The data exchange between the control unit and the BMW DIAGNOSTIC
SYSTEM takes place via 2 diagnostic links (RxD and TxD). The diagnos-
tic links of all control units are combined in the diagnostic socket (Pin 15
RxD, Pin 20 TxD) where they can be connected to the BMW SERVICE
TESTER or the BMW MoDiC.

To avoid faults occurring during vehicle operation, the RxD link is con-
nected to battery voltage and the TxD link to ground when the diagnostic
socket is closed.

After the tester disks have been loaded, the general overview of control
units appears on the display screen. The diagnostic procedure is initiated
by selecting the relevant control unit and the corresponding diagnostic
program is assigned from the tester disk.

Diagnostic Functions

Note

Important information on the control unit or on the diagnostic procedure
can be called up from any screen page by way of the note button.

Read Defect Code Memory

The majority of control units are capable of automatically detecting a de-
fect and to store it permanently. The contents of the defect code memory
can be read out with the BMW DIAGNOSTIC SYSTEM. Additional infor-
mation is, in part, also stored when a defect code is stored. This addition-
al information indicates the operating conditions under which the defect
occurred. More extensive troubleshooting is then carried out in accor-
dance with the instructions provided in the diagnostic program or in the
test instructions (chapter on troubleshooting). Provided in the chapters of
this troubleshooting manual Notes on the BMW DIAGNOSTIC SYSTEM
and Troubleshooting is detailed information on how and under what cir-
cumstances the relevant control unit detects a defect and its significance.

important! On no account clear the defect codes before repair, otherwise
important information (troubleshooting, additional information etc.) will no
longer appear on the display screen.
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Diagnostic System
8

Status Monitoring

With this function, it is possibie to read out current statuses and values
applied at the inputs and outputs of the control unit. This display must be
compared with the actual status at the vehicle and its plausibility must be
checked. If a signal is found to be defective or if the status detected by
the control unit deviates from the actual status on the vehicle, trouble-
shooting must be carried out at the associated input or output. In the ma-
jority of cases, a defect can be localised by simple measurement (voltage,
resistance, etc.).

Test Sequence

—only in the diagnostic program of the BMW SERVICE TESTER -

This function makes it possible to perform a guided check of the system.
The test sequence incorporates status monitoring, activation of compo-
nents and, if necessary, also reading the defect code memory. The dis-
play screen pages contain detailed information texts on testing and trou-
bleshooting.

Activating Components

With this function, components can be activated without the control unit—
internal switch—on conditions being set. The actual statuses at the input of
the control unit are ignored. In this way, to locate defects, the function of
components can be checked while they are still installed.

Special Functions

Special control unit functions can, in part, be called up via the diagnostic
procedure (e.g.: system test, reading out coded data etc.).

Test Code

The test code must be printed out before renewing a control unit or an
important component of the system. The printout is sent in together with
the control unit or component.

The test code contains the coded defect code memory of the control unit.
It facilitates fast analysis of the defective component by the Warranty and
Quality Assurance departments.

Important! Print out test code before the defect code memory is cleared!

Clearing Defect Code Memory

The defect code memory must be cleared after all defects of the system
have been rectified.

jp——
N,
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Diagnostic System
8

- Quick Test

The quick test makes it possible to check all control units with self-dia-
gnosis capabilities installed in the vehicle for stored defect codes.

The ignition must be switched on before starting the quick test (ignition
switch in position 2!). The quick test is started from the overview of con-
trol units. "Quick Test Active” is masked in on the Jast line. The relevant
line flashing shows the operator how far the quick test has progressed.

When the BMW DIAGNOSTIC SYSTEM detects a control unit, the cor-
responding line of the control unit overview is marked with a star.

When a defect code is stored in the defect code memory of a control unit,
the line is displayed inversely (white highlighted) and marked with an "F”,
On conclusion of the quick test, "Quick Test Completed” is masked in on
the last line. :

It is possible to terminate a currently running quick test at any time by
pressing any key.

Quick Test in MoDiC

Start with the ¢ [ ¢ key in the overview of control units.

On conclusion of the quick test, an overview of control units appears
which have been detected by the MoDiC diagnostic program. If a defect
code is stored in a control unit, the corresponding line is highlighted in
black.

General Information

Series Identification
A separate set of disks is used for E31 series.

Every time a control unit is selected, the BMW DIAGNOSTIC SYSTEM
checks whether a series E31 vehicle is connected. The tester initially
checks whether an EKM (Electronic Vehicle Module) is installed in the
vehicle.

If the EKM is defective or if data transfer is faulty, proceed in accordance
with the instructions provided on the display screen.

Identification of Control Unit Version

After selection of a control unit from the control unit overview, the BMW
DIAGNOSTIC SYSTEM defines which control unit version (software ver-
sion, country—specific version etc.) is installed and automatically allocates
the correct troubleshooting program. if a different car or if a control unit
has been changed, return to the general overview of control units in the
BMW DIAGNOSTIC SYSTEM and reselect the corresponding control unit
to ensure correct program allocation and to avoid incorrect displays.
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Diagnostic System

important Notes on Operation

- Applicable to the Diagnostic Program in the BMW SERVICE TESTER -

=4
*r—=¢
ofe
*e
=@
*=¢

oo

oo

Digits can only be selected when they are displayed inverse-
ly. All entries must be confirmed with the acknowledgement
key.

Arrows can only be selected when they
are displayed inversely.

Back one page

Forward one page

Return to next higher fevel.
E.g. from read defect code memory back to selection.

Continue to next lower level.
E.g. from defect code explanation to troubleshooting.

This key can be used to tum back to the general information
from any page even when it is not displayed on the screen.
This character displayed inversely indicates that there is spe-
cial information on this page.

~ Applicable to the Diagnostic Program in the BMW MoDiC -

=¢
L =N
*fte
¢l
C
Y

N

Arrows can only be selected when they are displayed
in the top right field of the MoDIC display. Significance
of the arrows as in the diagnostic program of the
BMW SERVICE TESTER

Special operating steps and information
Yes key for troubleshooting

No key for troubleshooting

Secret Number:

The MoDiC program can only be loaded when a secret num-
ber is entered.

Dealer Number:

The dealer number must be entered after loading the MoDiC
program. It facilitates distinct identification of the MoDiC.

Authorisation Code:

Important for coding!

If the coding program is selected after loading, a 5—digit
number must be entered (freely selected). This code is of no
significance for the diagnostic program. However, the coding
program can only be called by the persons who know this
authorisation code.
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I'm Digital Motor Electronics (DME M 1.7, 12—Cylinder)
8

Functional Description

Note: The following description refers to the digital motor electronics
DME M 1.7 on the 12—cylinder engine M70.

Two DME units operate independently, each with 6 cylinders. If not
otherwise specified, the explanations, therefore, refer to only one row of
cylinders.

New Features Compared to the Previous 12-Cylinder DME M 1.2
— 88-pole control unit connector

— Integrated ignition circuit monitoring

— A/C compressor cut—out

The DME control unit | supplies the cylinders 1...6 the identical control
unit Il the cylinder 7...12. To differentiate between them for diagnosis, Pin
85 of the control unit Il is connected to ground. The associated compo-
nents are mainly provided doubie. Exceptions are:

— Relay for oxygen sensor heating
— Engine temperature sensors

The relay is activated by the DME control unit | and supplies the heaters
of both oxygen sensors. This relay will be omitted in series production. On
models without a relay for oxygen sensor heating, the sensor heaters are
activated directly by the EKP relay.

The engine temperature sensors for the DME control unit | and Il are
mounted together in one housing.

The DME M 1.7 makes it possible to precisely control fuel injection and
ignition under variable operating conditions. The system also operates in
conjunction with other systems such as:

— Electronic throttle control EML

- Electronic transmission control EGS
~ Automatic stability control ASC

- Engine drag torque control MSR

— Antitheft system DWA

— Electronics vehicle module EKM

— On-board computer BC

which can influence the entire engine control system depending on re-
quirements.

06/t0

I-V9'0Lcl

0661



8

The DME system assumes functions which are listed briefly here and are

described in more detail in the following.

— Injection control

— Ignition timing control

— Cold start control

— Engine speed control

— Acceleration enrichment

~ Dynamic torque cut-out

-- Catalytic converter protection function (ignition circuit monitoring)
— Adaptive emission (Lambda) control

— Adaptive fuel evaporation control

— Intervention in ignition and injection with ASC or MSR active
— Characteristics map switchover for EH transmission

- Relay control

— A/C compressor cut—out

— Self-diagnosis with defect code storage

The following components supply the DME control unit with input signals.

—~ Pulse generator ~ engine speed/position | and Il

— Pulse generator — cylinder reference | and 1l

~ Intake air temperature sensor | and i

~ Engine temperature sensor | and Il (in one housing)
~ Air mass meter | and Hl

- Oxygen sensor | and |

— Battery

— EML control unit

— EGS control unit

— ABS/ASC/MSR control unit

Digital Motor Electronics (DME M 1.7, 12—Cylinder)

The outputs of the DME are connected via output stages. They supply the
following components with the necessary signals:

- Injector valves for cylinders 1-3-5 or 7-9-11 (group 2)
— Injector valves for cylinders 2-4-6 or 8-10-12 (group 1)
— Ignition coil 1 and i

~ Fuel evaporation control valve | and Ii

— EKP relay | and Il

— Main relay (control unit supply) | and I

— Oxygen sensor heater relay (only on DME control unit 1)
- Oxygen sensor { and Il

— Defect lamp (US only)

— Air mass meter | and |

— EML control unit

— EGS control unit

- ABS/ASC/MSR control unit

06/+0
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lm Digital Motor Electronics (DME M 1.7, 12-Cylinder)
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Ignition Control

The supplied intake air is routed through the air mass meter free of back-
pressure and pulses. Here the air flow is registered independently of the
air temperature, air humidity and aftitude. The DME control unit then cal-
culates the correct injection timing on the basis of the engine speed, air
flow rate, engine temperature and intake air temperature. The fuel-air
mixture is changed by way of the opening duration of the injector valves.

Injection Control

The supplied intake air is routed through the air mass meter free of back-
pressure and pulses. Here the air flow is registered independently of the
air temperature, air humidity and altitude. The DME control unit then cal-
culates the correct injection timing on the basis of the engine speed, air
flow rate, engine temperature and intake air temperature. The fuel-air
mixture is changed by way of the opening duration of the injector valves.

Air Flow Measurement

During operation, a heated platinum wire is subjected to the flow of intake
air in the inner tube of the hot-wire air mass meter (HLM). Heat is dissi-
pated from the hot wire by the flow of air. This heat is compensated by
the control of the heating current. The supplied current also flows via a
precision resistor whose voltage drop represents a direct measure for the
air flow drawn in. Air temperature fluctuations are detected by way of a
compensation resistor and taking into account in the measurement. Ap-
proximately 5 seconds after switching off the engine a short current surge
is applied to the hot wire in order to burn the wire clean of impurities.

Fuel Injection

One output stage drives 3 injector valves. The injection cycle is therefore
divided into groups (semi-sequential injection). This also ensures re-
stricted engine operation in the event of failure of one group.

As of a speed of 600-800 rpm, fuel is injected only once per 720° crank-
shaft angle into one cylinder group. This facilitates precise metering of the
quantity of fuel since the injector valves need not be actuated so often.

Parallel injection (activation of all injector valves simultaneously) as in the
DME M 1.2 is no longer possible (see catalytic converter protection func-
tion ).
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Catalytic Converter Protection Function (Ignition Circuit
Monitoring)

In the DME M 1.7 system, the cylinder reference point sensor is used for
ignition circuit monitoring. If the cylinder reference point sensor detects no
ignition signal on the ignition lead 6 (or 12), the supply of fuel is cut by
shortening the injection signal. However, the signal is not cut completely
to ensure that the EML system does not revert to the emergency pro-
gram. The vehicle can stili be driven with the remaining row of cylinders.

The cylinder reference point sensor therefore monitors the entire primary
side and the cylinder 6 or 12 on the secondary side.

Overheating Protection Function

Consumer loads are switched off, the air conditioning system operates
cyclically and the ignition timing is retarded dependent on the engine tem-
perature.

Cold Start Control

During the start phase, an increased quantity of fuel is injected 3 times for
each cylinder group for up to 5 revolutions of the crankshatft. This function
is dependent on the engine temperature.

This is then followed by a reduction of the initial injected quantity depend-
ing upon the temperature and engine speed in order to avoid an exces-
sively rich mixture. If start is repeated within one minute, the total initial
starting quantity is not longer injected.

During the warm--up phase up to an engine temperature of 70° C the in-
jection timing is also correspondingly extended, dependent upon the en-
gine speed and temperature. These values are programmed in the control
units.

06/¥0

v-vooict

0661



Digital Motor Electronics (DME M 1.7, 12—Cylinder)
8

Fuel Evaporation Control for Models with Catalytic Converter

1.6 TE-V ="

7..12 TE-V

P31 12 00t

1..6 Engine, cylinders 1...6

7..12 Engine, cylinders 7...12

TE-V Fuel evaporation control valve
AKF Activated carbon filter

T Tank

The fuet evaporation control line of the fuel tank is connected to an acti-
vated carbon filter, in which the fuel vapours which accumulate in the tank
are collected. The activated carbon filter is linked by means of 2 further
lines to the 2 air manifolds, A fuel evaporation control valve is installed in
each of these 2 lines. When a fuel evaporation control valve is open, the
vacuum in the air manifold draws in fresh air through the activated carbon
filter. The fresh air flushes out the fuel collected in the filter and routes it
to the engine for combustion.

Since this additionally supplied mixture influences combustion to a con-
siderable extent, the fuel evaporation control valve consists of a non-re-
turn valve and an electrically operated valve. Due to the non-return valve,
the fuel evaporation control valve is initially closed when no power is
applied. The non—return valve prevents fuel collecting in the air manifold
when the vehicle is parked. The non—retum valve opens as the vacuum in
the air manifold increases. Electric actuation takes place separately for
both rows of cylinders dependent on the engine speed and load. The
venting cycle (flushing phase) begins as soon as the emission (lambda)
control system is active. On completion of one cycle, the valve is closed
for approx. 1 min. {rest phase).
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Emission (Lambda) Control for Models with Catalytic
Converter

In order to maintain the optimum degree of efficiency of the catalytic con-
verter, this system aims at achieving the ideal air—fuel mixture (lambda =
1) for combustion. A heated oxygen sensor is used for this purpose which
measures the residual oxygen in the exhaust gas and transmits a corre-
sponding voltage value to the control unit where the mixture ratio is corre-
spondingly corrected, if necessary, by varying the ignition timing. In the
event of failure of an oxygen sensor, the DME control unit assumes con-
trol with a fixed programmed substitute value (0.45 V).

Since a temperature of approx. 300 °C is necessary for efficient operation
of the oxygen sensors power is supplied by way of one relay to both heat-
ing resistors in the oxygen sensors. The DME contro! unit | activates the
relay. This relay will be omitted in series production. On models without a
relay for oxygen sensor heating, the sensor heaters are activated directly
by the EKP relay.

Adaptions

The fuel-air mixture formed in the intake tract requires a certain period of
time until it reaches the oxygen sensor in the form of exhaust gas. This
time decreases as load and engine speed increase. For this reason, the
response time of the emission control system is also dependent on load
and engine speed. Fuel-air mixture deviations detected by the oxygen
sensor result in storage of adaption values (learned correction values) by
way of the adaptions, the injection can be brought close to the nominal
values in advance. A reduction in the response time is achieved in this
way.

For instance, if the basic injection values of the DME characteristics map
are too low during idling in order to maintain the ideal fuel-air mixture, the
emission control system would have to constantly increase the injection
timing. In this case, an adaption value is learnt which corrects the basic
injection value. The emission (lambda) control then only needs to under-
take the fine adjustment.

Following adaptions are performed during engine operation:

Fuel Evaporation Control Adaption

When the fuel evaporation control valve is open, an additional combus-
tible mixture or air is supplied from the activated carbon filter to the en-
gine. The shift in the air-fuel ratio detected by the oxygen sensor is al-
most completely compensated by way of the fuel evaporation control
adaption value.
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Idle Air Adaption

The EML undertakes idle air adaption. By way of the throttle valve, it en-
sures constant idle speeds.

Idle Mixture Adaption

If the idle signal is applied during the rest phase of the fuel evaporation
control system, idle mixture adaption takes place at certain intervals.

Part Load Mixture Adaption

Also in the part load range, mixture adaption takes place at certain inter-
vals. The determined adaption value is taken into account in all part load
ranges.

The correction values stored in the control unit are intended as additional
information only in the case of acute engine problems.

Eﬁ Digital Motor Electronics (DME M 1.7, 12-Cylinder)
8

If problems occur during engine operation and no defect codes are stored
in the defect code memory, the mixture adaption values can be read out
on the BMW service tester. These values can provide an indication as to
which direction troubleshooting is to be continued.

The adaption values are forgotten when the voltage supply to the DME is
cut. This can lead to starting and idle running problems. Depending on
how far the adaption values deviated from the basic values, a consider-
able period of time is required until the adaption values are relearned.

For this reason, idle operation or test runs are of little use in order
to observe the change in the adaption values.

CO-Potentiometer

On models without a catalytic converter, the CO setting can be corrected
by way of a potentiometer (on the HLM).
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Engine Speed Control

The idle speed control and maximum speed limitation are achieved by
way of the throttle valve position. The EML undertakes the control — refer
to EML functional description.

The DME receives the idle and full load signal from the EML control unit.
On the basis of these signais. The DME can differentiate between idle,
part load and full load operation.

EKP-Relay

The relays of the electric fuel pumps (EKP) are operated by the DME
main relay. At ignition ON, power is briefly applied to the EKP relays for
approx. 0.5 seconds in order to build up the fuel pressure. The fuel
pumps run constantly after engine start.

A/C Compressor Cut-Out

When starting off at fuli load (below 8 km/h), the voltage supply to the
magnetic clutch of the A/C compressor is temporarily cut by the A/C com-
pressor cut—out relay. This ensures the full engine output is available for
accelerating.

Drive—Away Protection

When the drive—away protection function is activated on the on-board
computer (code entered) or when the antitheft system DWA is armed, a
signal (>10 V) is sent to the DME control units which consequently switch
off the ignition and injection.

Automatic Stability Control ASC

To different systems are installed in the E31:

— ASC, as standard in automatic vehicles
— ASC+T, as standard in vehicles with manual transmission and as an op-
tional extra in automatic vehicles.

Wheel spin of the drive wheels is signalled by the wheel sensors to the
ABS control unit. As a result, the EML control unit is instructed to reduce
the throttle opening. If the wheel spin is still too high, the DME control unit
is instructed to shift the ignition timing towards the retard direction.

- As a further measure in ASC (without T), the ignition and the injection are
temporarily switched off,

- whereas in the case of ASC+T the spinning drive wheel is braked by way
of the brake system.

The ASC is integrated in the ABS control unit — refer chapter 3450. It op-
erates in conjunction with DME and EML.
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Engine Drag Torque Control MSR

In the same way as the ASC, the MSR is also integrated in the ABS con-
trol unit — see Chapter 3450, The engine is influenced by DME and EML.

A signal is sent to the DME control unit when increased slip occurs at the
drive wheels while the vehicle is coasting. As a result, the torque cut-out
function is deactivated. In addition, the EML control unit is instructed to
adapt the throttle position until the wheel slip returns to within the permis-
sible range.

Characteristics Map Changeover for EH Transmission

During the gear shift procedure, the EGS control unit transfers a signal to
the DME control units which causes the ignition timing to be retarded.
This ensures a smoother transmission into the newly selected range.

As soon as the torque converter clutch is engaged, the DME control units
are instructed to switch over to a different ignition timing characteristic
map.

ET Digital Motor Electronics (DME M 1.7, 12-Cylinder)
8

EML Functions

The EML undertakes the idle speed control and engine speed limitation
by way of the throttle valve.

The idle and full load signal is also transferred by the EML to the DME.

Self-Diagnosis

The task of the self—diagnosis feature is to detect malfunctions in the con-
trol unit or in the DME components and to initiate subsequent defect code
starage. Troubleshooting is assisted by the self-diagnosis function in the
form of status monitoring and component activation.

In the case of failure of the engine temperature sensor, intake air temper-
ature sensor, Air mass meter or oxygen sensor, the relevant DME control
unit provides substitute values. These substitute values are cancelled
once again when normal operation can be resumed.

For further information, refer to the notes on the BMW DIAGNOSTIC
SYSTEM.
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Interconnected System of Signals to the Drive Control Units (CU)

ASC/MSR

ME

TR

ASC/MSR

ASC+T

-

ASC/ZAB

——_——

TD (DME-CU )

VL

LL

TD (DME-CU )

DKR

DKE

DKV

DKV

P31 12 002
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Abbr.
WK

ME
TR

ASC /MSR

ASC /ZAB

D

ASC+T
DKR
DKE
DKV

LL

VL
ti

Signal Description
Torque converter clutch

Engine intervention (ignition angle
intervention)

Engine speed signal {3 times per
crankshatft revolution)

Automatic stability control or engine
drag torque control

Automatic stability control, ignition
fade—out

Engine speed signal {once per igni-
tion cycle)

Automatic stability control + traction
Throttle reduction

Throttle increase

Set throttle value

Idle signal

Full load signal
Injection signal

. Digital Motor Electronics (DME M 1.7, 12—Cylinder)

Type of Signal

Ground = torque converter clutch
engaged (ON)
Ground = ON

Square—wave voltage

U-Batt

U-Batt

Square—wave signal

U-Batt = ON

Square—-wave voltage with fixed
frequency and variable duty factor

Square—wave voltage with fixed
frequency and variable duty factor

Square—wave voltage with fixed
frequency and variable duty factor

Ground = ON
Ground = ON
Square-wave voltage

Effect
DME selects corresponding characteristics map

DME reduces the torque during the gearshift pro-
cedure (ignition timing retarded).

EGS receives information relating to the engine
speed.

2 functions within the DME control unit: complete
torque cut—out if currently active (MSR). Other-
wise, ignition timing set towards retard (ASC).

DME fades out the ignition and fuel injection (not
in ASC+T)

EML undertakes idle controf and engine speed
limitation.

ASC requires this information to ensure it does
not stall the engine.

With ASC+T active, EGS prevents alternate
gearshifts in transmission,

EML reduces the throttle opening angle
EML increases the throttle opening angle

ASC/MSR receives information on the current
status of the pedal position sensor (driver re-
quirement).

DME selects corresponding characteristics map
DME selects corresponding characteristics map
EML synchronises the throttle valves
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Notes on the BMW DIAGNOSTIC SYSTEM

Initiation of Diagnostic Procedure

Communication with the control unit via the DIAGNOSTIC SYSTEM can
be set up,after selecting the DME on the BMW SERVICE TESTER. If
data transfer is interrupted, information appears on the display screen
indicating the possible causes:

— Ignition not switched on

- Voltage supply for control unit <10 V

— DME relay not supplied with B+ (if not: bypass terminal 30 and 87)
— Control unit not connected

— Diagnostic link defective

~ Data traffic inhibited by a defective control unit in the vehicle

Control Unit Assignment

Correct assignment of the control units to the engine can be determined
by means of the control unit identification and the parts microfiche.

Test Code
See 0150.

ﬁ Digital Motor Electronics (DME M 1.7, 12—Cylinder)
8

Storing Defect Code

The first step should always be to monitor the defect code memory. if one
or several defect codes are stored, it is advisable to immediately print out
these data (R key). Since it is often necessary during the testing proce-
dure to cut the power supply or to disconnect the connector from the con-
trol unit, the contents of the defect code memory will be unintentionally
deleted as a consequence.

The memory stores the defect codes in the order they occurred.

With the exception of defect code 200, defect codes are stored only when
the engine is running. For an overview of the monitored components and
functions, refer to the overview table in the section on component testing.

Substitute values can be active when a defect code is stored and the
DME is not malfunctioning. The troubleshooting procedure should still,
however, be carried out.

The learned adaption values are lost if the battery or the DME control unit
is disconnected. This may result in difficulties in starting and idling.

In US models, defects which influence the mixture are indicated by an
"engine check” lamp in the instrument cluster. As a check, this lamp lights
constantly during the period of time between "ignition ON” and engine
start.
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Clearing the Defect Code Memory

Carry out this step only when all defects have been rectified or when they
have been stored by way of defect simulation. When the battery or the
DME control unit are disconnected, all stored defect codes, the current
substitute values and the adaption values are lost. After clearing, current
defect codes are restored during the next start procedure.

Status Monitoring

Inputs and Outputs can be monitored independently of the defect code
storage function. In this case, current values or operating statuses are
displayed. Status enquiries can be compiled as required.

From the status monitoring functions, the nominal values can be dis-
played on the screen on special information pages.

Component Activation

To facilitate fast fault finding, various components can be activated with
the DIAGNOSTIC SYSTEM. The actuators can be checked by acoustic
means.

Activation of the injector valves should be kept as short as possible.
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Abbreviations
ABS Anti-lock brake system
AG Automatic transmission
ASC Automatic stability control
ASC+T Automatic stability control plus traction control
CoO Carbon monoxide
DK Throttle vatve
DKB Throttle—brake intervention
DKE Throttle lift
DKR Throttle reduction
DKV Set throttle value
DME Digital motor electronics
EGS Electronic transmission control
EH Electrohydraulic transmission
EKM Electronic vehicle module
EKP Electric fuel pump
EML Electronic throttle control
EV Injector vaive(s)
HG Manual transmission
HLM Hot-wire air mass meter
Hz Hertz
KD Kick—down
KW Crankshaft
LL Idle

ME
MF
MSR
MV
PWG
RxD
SG

TE

TD

TR

ti

tL

TxD
U-Batt
U-Vers
WK
ZAB

Engine intervention (ignition timing)
Microfiche

Engine drag torque control

Solenoid valve

Pedal position sensor

Diagnosis initiation line

Control unit

Fuel evaporation control

Engine speed signal once per ignition
Engine speed signal once per revolution
Injection time

Load signal

Diagnostic data line

Battery voltage

Supply voltage

Torque converter clutch

Ignition fade—out
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Pin Assignments

If not otherwise specified, the information on the type of signal refers to engine operation at idle speed

Assignments on the 88—Pole DME Control Unit Connectors X 6010 (DME Control Unit) and X 6020 (DME Control Unit II)

Pin Type Description/Function Connection Type of Signal  Tester Display Measurement Notes
1 A EKP relay and TR signal EKP relay and EGS Ground with su- ON Can only be measured
{crankshaft reference) control unittorque converter  perimposed en- when crankshatft rotating
clutch gine speed signal (the EKP relay does not
switch if the TR signal is
not applied)
3 A Injector valves cyl. 2-4-6 or injector valve EV Ground clocked Injection time ti Ground => injector valves
cyl 8-10-12 open, see component acti-
vation
4 — - — — - —
5 — — —_ — — —
6 M  Ground EV output stages Ground point Ground - -
‘7 - _ —_ _ _ —
8 A Defectiamp {(US only Instrument cluster Ground - -
g o —_ — -— — —_
10 - = - - - -
11 - - - - - -
12 E Full load signal VL EML control unit Ground ON At full load (kick—down)
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Pin Type Description/Function Connection Type of Signal  Tester Display Measurement Notes
13 A Free combustion Air mass meter Voltage increase - See chapter component
for approx. 0.5 testing
sec
14 M Ground air mass meter Air mass meter Ground - -
15 - - - - - -
16 E  Cylinder reference sensor Cylinder reference sensor - ON/OFF See status monitoring
{ignition) (connection B)
17 A ti measuring signal (KVA signal) EKM Square wave sig- Multimeter function -
nal Pulse duration
18 - - - - - -
19 - - - - - -
20 - - - - - -
21 - - - - - -
22 - - - - - -
23 - - - - - -
24 - - - - - -
25 A Ignition terminal 1 Ignition cail Primary signal Oscilloscope Engine test, test step 05
26 E  Steady pulse, terminal 30 B + terminal point U-Batt - Diagnosis not possible if
not fitted
27 A DME main relay DME main relay terminal 85  Ground ON Diagnosis not possible if
(additionally, jumper to sec- not fitted — connect jumper
ond DME main relay) at relay terminal 30 and 87
28 M Ground for electronics and shield-  Ground point Ground - -
ing the sensors
29 - - - - - -
30 - - - - - -
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Pin Type Description/Function Connection Type of Signal  Tester Display Measurement Notes

31 - - - - - -

32 A Injector vaives cyl. 1-3-5 or cyi EV and EML Ground clocked  Injection time ti Ground => Injector valves
7-9-11 open,see component acti-

vation

33 - - - - -~ -

34 M  Ground, remaining output stages Ground point Ground - -
(except for ignition and EV)

35 - - - - - -

36 A Fuel evaporation control valve TE valve Ground clocked CLOSED /OPEN Perform component acti-

vation, ground => closed
37 A Oxygen sensor heater Sensor heater relay terminal  Ground ON Ground => sensor heat-
85 er activated

8 - - - - - -

39 - - - - - -

40 - - -~ - - ~

41 E  Signal air mass meter Air mass meter 0.5V Load signal in ms See status monitoring

42 - - - - - -

43 M  Ground for sensors Temperature sensor Ground - -

44 E  Cylinder reference Cylinder reference - ON/OFF See status monitoring
(ignition) {connection A)

45 - - - - -

46 - - - - - -

47 - - - - - -

a8 - - - ~ - -

49 - - - - - -
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Pin Type Description/Functioh Connection Type of Signal  Tester Display Measurement Notes

50 - - - - - -

51 - - - - - -

52 - - - - - -

53 - - - ~- - -

54 E  U-Batt from DME main relay Main relay terminal 87 U-Batt Voltage value Perform status monitoring.
Diagnosis not passible if
signal not applied — con-
nect jumper terminal 30
and 87 on relay

55 M Ground ignition Ground point Ground - -

56 E lIgnition terminal 15 Ignition coil U-Batt - -

57 - - - - - -

58 - - - - - -

59 - - - - - -

60 E  Programming voltage Diagnostic connector - - Only activated for control
unit programming

61 - - - - - -

62 E ldle signal LL EML Ground ON See status monitoring

63 E  Torque converter clutch (WK) EGS Ground ON (with engine when WK engaged,

running) see status monitoring

64 E Ignition timing intervention EGS Ground ON Only active during gear-
shift

65 E Drive range PN Transmission selector lever  Ground ON When position P/N

switch

66 - - - - - -
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Pin Type Description/Function

Connection

Type of Signal

Tester Display

Measurement Notes

67 E Inductive pulse generator Pulse generator A/C voltage Engine speed Between Pins 67 and 68
(connection B) Engine speed/position {can only be measured
with crankshaft rotating)
68 E iInductive pulse generator Pulse generator Engine A/C voltage Engine speed Between Pins 67 and 68
(connection A) speed/position {can only be measured
with crankshaft rotating)
69 - - - - - -
70 E  Oxygen sensor signal Oxygen sensor Pulsating voltage Voltage value Can only be measured
up to approx. 1V with engine running at
operating temperature
71 M  Ground oxygen sensor Oxygen sensor Ground - -
72 - = - - - -
73 E Road speed signal EKM Square-wave km/h -
signal
74 A Drehzahlsignal TD EKM Square-wave - one signal per ignition
signal
75 - - - - - -
76 E Idle CO-potentiometer Air mass meter 0.5V Voltage value -
77 E Intake air temperature sensor Intake air temperature sensor 0.5V °C Temperature—dependent
78 E Engine temperature sensor Engine temperature sensor 0.5V °C Temperature—dependent
79 - - - - - -
80 - - - -~ - -
81 E DWA EKM Ground OFF U-Batt applied when DWA
armed
82 E ASC/MSR ASCorASC+ T U-Batt ON U--Batt => signal active
83 E ASC/ZAB Only for ASC without T U—Batt ON U-Batt => signal active
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Pin Type Description/Function Connection Type of Signal  Tester Display Measurement Notes
84 - - - - - ~
85 E ldentifier DME control unit Il Ground point Ground DME cyl. 7...12 The DME control unit can

only be selected with the
diagnostic procedure when
this link is set up.

86 E A/Cswitch A/C relay 12V ON/OFF

87 E RxD diagnostic data line Diagnostic connector U-Batt - When cover of diagnostic
connector closed

88 E/A TxD diagnostic data line Diagnostic connector Ground - When cover of diagnostic

connector closed
E = Input A = Output M = Ground

Adaptors
Component Connector Description Adaptor Number
Number

Control unit X 6010, X 6020  88-pole Universal adaptor, Cartool 61 4 410
Accessories:
Test lead, black, Cartool 61 4 412
Test lead, red, Cartool 61 4 413
Extensions (2), Cartool 61 4 430

Pulse generator, cylinder X 6211, X 6221  3—pole, black V-adaptor lead, Cartool 61 1 491

reference

Puise generator, engine speed/ X 6212, X 6222

position

Ignition coil 1—pole Ignition lead adaptor, Cartool 61 2 010
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Troubleshooting

Notes

Relevant safety codes and accident prevention regulations must be ob-
served when carrying out tests and work on the engine electrical and
electronic systems.

Caution!
Dangerous high volitage in the primary and secondary circuit of the igni-
tion system.

Wherever possible, the battery should not be disconnected otherwise the
defect codes stored in all the control units will be deleted.

Disconnected controt units from the wire harness only when the ignition
is switched off.

Conduct wire tests only with the control unit or component connectors
disconnected.

Test Equipment

The 88-pole universal adaptor can be used for picking—off from the DME
control unit or from the engine wire hamess.

Use only suitable test leads, terminals and probe tips

Display of a stored Error Code on the Screen.

— Defect location: The defect can be in the vicinity of the component, the
associated wiring or in the control unit. The number of the defect code
indicates the pin assignments at the control unit.

- Type of defect: Short—circuits, wire breaks or range transgressions are
indicated. Further indication is provided as to whether the defect is mo-
mentary, or whether it occurred in the past and the code is presently not
stored (intermittent defect).

~ Defect frequency: Indication of how often the defect has been de-
tected, or the number of starts is indicated which have taken place since
the defect was last detected.

— Detected during: Additional defect information on the operating status
during defect detection.
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Evaluation of Stored Defect Codes

To facilitate effective troubleshooting, it is first advisable to print out the
contents of the defect code memory.

During repairs, it is often necessary to disconnect plug connections, caus-
ing a defect code to be set in many cases. This may lead to incorrect
diagnosis after monitoring the defect codes.

For this reason, all defect codes should be cleared after performing the
necessary repairs (also EML, EGS, ASC/MSRY). Monitor the defect code
memory once again after a test run.

Some defects cause a defect code to be set in several systems (EML,
EGS, ASC/MSR). Such interrelationships can be determined by compar-
ing the ambient conditions (e.g. engine speed, temperature etc.).

Malfunction: Engine Operation Not Possible

Prerequisites for engine operation:

- Starting system OK. (Battery charge, ignition switch ...)
_ Ground connection from battery to engine or body OK.
— Specified fuel in tank

— Engine mechanically OK. (timing, compression ...)

a) Check voltage supply for DME control units in accordance with
schematic.

b) Measure input signals

— Check engine speed signals of the pulse generators at starting speed —
¢De 2
— Check air mass meter signals — ¢D¢ 2.

¢) Measure output signals.

— Drive fuel pump refay in accordance with schematic
— Ignition output stages by means of ENGINE TEST test step 09
— Injector valves with ¢D¢ 3

d) Check fuel pressure

e) Check EML for defects
For technical data refer to chapter — Component activation.
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Defect Code Table

Defect Code 0

+D+ 1 Defect Code Memory: 0 UNDEFINED FAULT

Explanation: Data have been stored in the defect code memory for no
apparent reason.

Corrective Measures: Perform test run after clearing the defect code.
The defect code can be ignored if there are no noticeable effects in the

system.

Defect Code 1

¢D¢ 1 Defect Code Memory: 1TR SIGNAL/EKP RELAY

Explanation: This defect code is stored when a short occurs at the EKP
relay or on the control wire (from control unit Pin 1).

Effects of Defect: The fuel pump relay is not activated. If the defect oc-
curs in the DME control unit for cylinders 1...6, the EGS takes up the
emergency program.

Troubleshooting: The TR signal (engine speed signal once per revolu-
tion) is output, when the engine is running, at Pin 1 of the DME control
unit for cylinders 1...6 and is routed via the EKP relay to the EGS control
unit.

Possible Causes: Wires, connector or EKP relay defective.
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Defect Code 3

¢D¢+ 1 Defect Code Memory: 3 FUEL INJECTORS cyl.
2-4-6 or 8-10-12
Ei(planation: This defect code is stored when shorts or breaks occur on
the fuel injector valves cyl. 2-4-6 or 8-10-12 or on their supply wires.

Effects of Defect: The entire group of injector valves is always deacti-
vated when a short occurs at one injector valve or on its supply wire. The
3 other cylinders of the same row of cylinders remain in operation.

Troubleshooting:

— Activate injector valves (see component testing).
- Check connections and wires in accordance with schematic.
— Replace failed injector valves.

For test values, see chapter — Component Testing.

ﬁ Digital Motor Electronics (DME M 1.7, 12-Cylinder)
8

Defect Code 8

¢D¢ 1 Defect Code Memory: 8 DEFECT LAMP

Explanation: Applicable to US models only. This defect code is stored
when shorts occur at the defect lamp or on its supply wire.

Effects of Defect:

— The defect lamp does not light in the case of short to plus.
- The defect lamp lights continuously in the case of a short to ground.

Troubleshooting: Normally, the defect lamp is activated by the control
unit (ground signal at Pin 8) when an emission-related defect code is
stored in the defect code memory.

Test defect lamp: See Component Testing.
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Defect Code 16

+D¢ 1 Defect Code Memory: 16 IGNITION

Explanation: This defect code is stored when the cylinder reference sen-
sor on cylinder 6 or 12 no longer detects an ignition signal for a certain
period of time.

Effects of Defect: The injection signal is reduced to a minimum. Fuel is
no longer injected (protection of catalytic converter) however, the EML
does not take up the emergency program since an injection signal is still
applied.

Possible Causes:

— Cylinder reference sensor or supply wires defective
— Cylinder 6 or 12 receives no ignition voitage signal

- No spark—over at the spark plug of cylinder 6 or 12
— Ignition coil defective

— Ignition output stage of DME control unit defective

For test values see chapter — Component Testing.

@ Digital Motor Electronics (DME M 1.7, 12-Cylinder)
8

Defect Code 18

¢D¢ 1 Defect Code Memory: 18 FINAL STAGE PIN 18

Explanation: This defect code is stored when a short occurs at Pin 18.
This defect code can be ignored since this pin is not connected to the wir-
ing harness.
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Defect Code 32

+D+ 1 Defect Code Memory: 32 FUEL INJECTORS cyl.
1-3-5 or 7-9-11

Explanation: As defect code 03.

Defect Code 36

+D¢ 1 Defect Code Memory: 36 TANK VENTING VALVE

Explanation: This defect code is stored when a short occurs at the fuel
evaporation control valve or on its supply wire.

Effects of Defect:

— Short to ground: No fuel evaporation control since the solenoid valve re-
mains closed.

— Short to plus (or break): The solenoid valve constantly remains open. As
aresult, the fuel vapours supplied via the fuel evaporation control valve can
lead to malfunctions when idling and during acceleration.

Troubleshooting: Activate TE valve with ¢D# 3 component activation

Does the TE valve respond?

—- YES: Check wire and connector for loose contact
= NO: Connect test lamp (12 V,10 W) and activate component.

Does test lamp flash?

~ YES: Check function of TE valve, see test instructions.
— NO: Check voitage supply at TE valve. Check wires. Check output at DME
control unit (pin 36).

o,
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Defect Code 37

+D¢ 1 Defect Code Memory: 37 SENSOR HEATER
RELAY

Explanation: The oxygen sensor heating relay is activated by the DME
control unit 1. For this reason, a detected defect is only stored in the DME
control unit |. The control unit detects a short or break at the relay or on
its supply wire.

Effects of Defect: After a cold start, operation of the oxygen sensors is
delayed.

This defect code can be ignored if no sensor relay is installed.
Troubleshooting: Drive components with ¢D+# 3 activate the sensor

heating relay. When the relay is active, ground is applied to terminal 85 of
the relay (check with 12V 3 W lamp).

[BMj Digital Motor Electronics (DME M 1.7, 12-Cylinder)
8

Defect Code 41

+D¢ 1 Defect Code Memory: 41 AIR MASS SENSOR
(HLM)

Explanation: This defect code is stored when a short or a break occurs
at the HLM or on its supply wires.

Effects of Defect: The DME control unit operates with fixed substitute
values:

-~ When idling, the load signal T! = 2.2 ms.
- During part load and full load operation the load signal T1 = O ms.

Troubleshooting: Observe the load signal with ¢D¢ 2 status monitor-
ing. The nominal value is 1.8...2.2 ms when the battery is charged, air
conditioning switched off and gear selector lever in position P or N. if the
nominal value is not achieved:

— Check voltage supply of the HLM, wires and connector.
— Check HLM.
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Defect Code 48

+D¢ 1 Defect Code Memory: 48 A/C COMPRESSOR
SHUTOFF

Explanation: This defect is stored when a short occurs at Pin 48.
Effects of Defect:

— Shortto plus: Below a speed of 8 km/h, the A/C compressor is not switched
off during acceleration with full load.
— Short to ground: The A/C compressor does not operate.

Troubleshooting: Check A/C cut—out relay and supply wires.

ﬁ Digital Motor Electronics (DME M 1.7, 12-Cylinder)
8

Defect Code 54

+De¢ 1 Defect Code Memory: 54 CONTROL UNIT
POWER SUPPLY

Explanation: This defect code is stored when the voltage supply exceeds
16 V. A drop in the voltage supply below 9 V is detected 3 minutes after
the start at the earliest.

Troubleshooting:

— Check battery acid level

— Check charged battery under load

— Check B + wire to the DME relay

~ Check charging current of alternator with consumer loads switched on
— Check voltage regulator
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Defect Code 63

+D¢ 1 Defect Code Memory: 63 CONVERTER LOCKUP
CLUTCH

Explanation: The control unit receives simultaneously the signals gear
selector lever in position P/N and torque converter clutch closed (ground
signal). This operating status is impossible.

Effects of Defect: A permanently applied ground signal is ignored by the
DME control unit. EGS may be in the emergency program.

Troubleshooting: Check the plausibility of the signals gear selector lever
and torque converter clutch with ¢D¢ 2 status monitoring. The torque
converter clutch inquiry is only displayed correctly when the engine is run-
ning.

. Digital Motor Electronics (DME M 1.7, 12-Cylinder)

Defect Code 64

¢De¢ 1 Defect Code Memory: 64 IGNITION TIMING TAP

Explanation: This defect code is stored when a short to ground occurs
on the wire from the EGS to DME control unit Pin 64 (>2.5 sec.).

Effects of Defect: The ignition angle intervention occurs in such a case
only once, the signal is then ignored. The automatic transmission is in the
emergency program.

Troubleshooting:

~ Check wire at connector to the EGS
— Perform defect monitoring on EGS. Monitor status once again after test
run.
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Defect Code 70

¢D¢+ 1 Defect Code Memory: 70 OXYGEN SENSOR

Explanation: This defect code is stored when a short or a break occurs
at the oxygen sensor or on its supply wires, or when no oxygen is in-
stalled (provisions for catalytic converter). A prerequisite for defect detec-
tion is an engine temperature of 70° C and a load signal of >3.5 ms for
>20 sec.

Effects of Defect: Emission control is no longer possible, the control unit
operates with a substitute value.

Troubleshooting: Observe the emission control and sensor voltage with
+D¢ 2 Atfter the sensor has reached operating temperature, the sensor
voltage between 0.02 and 0.085 V.

— If sensor voltage not OK.: Detach connector for oxygen sensor, switch on
ignition and measure voltage at the connector (control unit side) (nominal
value = 0.45 V). As displayed on screen.

— Check wire and oxygen sensors

- Ifthe oxygen sensors have beeninterchanged (DME control unit! operates
with sensor [l and vice versa), this defect code will be stored in both control
units. The mixture is too rich in one group of cylinders and too lean in the
other.

Defect Code 73

+D¢ 1 Defect Code Memory: 73 ROAD SPEED SIGNAL

Explanation: This defect code is stored when, despite high load and en-
gine speed, no road speed signal is applied.

Effects of Defect:

— For manual transmission: Irregularities at engine speeds close to the idle
speed (EML controls the idle speed)

— Power loss (EML limits the throttle angle).

— FGR failure.

Troubleshooting:

— Ifroad speed signal is in instrument cluster: check wire from DME Pin 73
to EKM.
~ Otherwise check wire from instrument cluster to reed contact,
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Defect Code 76

+D¢ 1 Defect Code Memory: 76 IDLE SPEED CO
POTENTIOMETER

Explanation: Only applicable to vehicles without a catalytic converter.
This defect code is stored when shorts or breaks occur at the potentiome-
ter or on its supply wire.

Effects of Defect: A substitute value of 1.25 V is set, The emission CO
value may deviate from the nominal value.
Troubleshooting:

— Read out CO-potentiometer actual value with ¢D4 2 status monitoring.
— Check CO—potentiometer (in HLM) and supply wires.
- Measure CO content in exhaust emission.

Defect Code 77

¢D¢ 1 Defect Code Memory: 77 INTAKE AIR TEMP.
SENSOR (LMM)
Explanation: This defect is stored when shorts or breaks occur at the

temperature sensor or on its supply wires. A prerequisite for detecting a
break is a time interval of 3 min after start and idling for at least 30 sec.

Effects of Defect: After defect detection, a substitute value 0 50 °C is
used.

Troubleshooting: Read out the actual value with éDé 2,

If not plausible: Check wire to DME Pin 77 and temperature sensor. For
temperature sensor test values see chapter — Component Testing.
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Defect Code 78

¢D¢ 1 Defect Code Memory: 78 COOLANT TEMP.
SENSOR (ENGINE)

Expianation: This defect is stored when shorts or breaks occur at the
temperature sensor or on its supply wires. A prerequisite for detecting a
short to pius or break is an intake air temperature above — 9 °C.

Effects of Defect: After defect detection, a substitute value of 50 °C is
used.

Troubleshooting: Read out the actual value with ¢D¢ 2.

If not plausible: Check wire to DME Pin 78 and temperature sensor. For
temperature sensor test values see chapter — Component Testing.

Defect Code 82

¢+D¢ 1 Defect Code Memory: 82 ENGINE DRAG
TORQUE CONTROL

Explanation: This defect code is stored when the MSR signal (U-Batt at
DME Pin 82) is applied constantly for more than 5 sec.

Effects of Defect: The MSR signal is subsequently ignored by the DME
control unit

Troubleshooting: With D¢ 2 status monitoring. With the ignition
switched on or with the engine idling, the nominal value for the MSR sig-
nal = OFF. If the display shows ON, this indicates a short to plus.
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Defect Code 83

+D¢ 1 Defect Code Memory: 83 ASC

Explanation: This defect code memory is stored when the ASC signal
(U-Batt at DME Pin 83) is applied for more than 1 sec.

Effects of Defect: The ASC signal is subsequently ignored by the DME
control unit.

Troubleshooting: With ¢D¢ 2 status monitoring. With the ignition
switched on or the engine idling, the nominal value for the ASC signal =
OFF. If the display shows ON, this indicates a short to plus at Pin 83
(ASC) or Pin 81 (DWA).

Defect Code 100

+D¢ 1 Defect Code Memory: 100 OUTPUT STAGE

Explanation: This defect code is stored when the function of an output
stage is not plausibie and the control unit could not distinctly identify the
output stage. lf, at the same time, one of the following components is
stored as defective, then this is the cause of defect code 100 being set
and can be ignored:

— ldle speed actuator

— Injector vaives

— Sensor heating relay (only DME control unit for cylinders 1...6)
— Fuel evaporation control valve

~ Defect tamp (US only)

— EKP relay

Troubleshooting: Activate the corresponding components with ¢Deé 3
component activation or check wires.
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Digital Motor Electronics (DME M 1.7, 12-Cylinder)

Defect Code 200

¢D¢ 1 Defect Code Memory: 200 DME CONTROL UNIT

Explanation: This defect code is stored when the internal self-test has
found a defect in the control unit.

Possible Causes: Program error or disturbed program sequence in the
DME control unit. This defect code is also stored when manipulations
have been made in the program of the control unit. In this case, the seal-
ing tabs on the control unit housing will be damaged.

Corrective Measures: Perform test run after clearing the defect code
memory. If defect reoccurs, the DME control unit must be replaced.

Defect Code 201

¢+De¢ 1 Defect Code Memory: 201 OXYGEN CONTROL

Explanation: This defect code is stored in the case of excessive devi-
ations in the air-fuel mixture (mixture too rich or too lean for longer than
10 sec). The prerequisite is that the oxygen sensor is ready for operation.

Effects of Defect: Poor engine reaction since the DME operates with a
substitute value.

Possible Causes:

— Incorrect fuel pressure

- Defective or coked injector valves

~ Defective engine temperature sensor

— Secondary air (lean mixture)

— Defective fuel evaporation control system

— Defective air mass meter

~ Disturbed combustion (ignition or compression not OK)

Troubleshooting: Perform emission test. For test values, see section ~
Component Testing.
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=== Digital Motor Electronics (DME M 1.7, 12—-Cylinder)

Component Testing

Notes

Relevant safety codes and accident prevention regulations must be ob-
served when carrying out tests and work on the engine electrical and
electronic systems.

Caution!
Dangerous high voltage in the primary and secondary circuits of the igni-
tion system.

Important!

Whenever possible, the battery should not be disconnected otherwise the
defect codes stored in all the control units will be deleted. If the voltage
supply to the DME is interrupted, the adaption values will be additionally

forgotten (lost). This can lead to problems in starting and idling. Depend-
ing on how far the adaption values deviated from the basic values, some
time will be required until the adaption values are relearned.

Disconnect control units from the wire harness only when the ignition is
switched off.

Conduct wire tests only with the control unit or component connectors
disconnected.

Test Equipment

Refer to section 1210 in the corresponding files for the schematics.

The 88—-pole universal adaptor can be used for picking—off from the DME
control unit or from the engine wire harness.

Only use suitable test leads, terminals and probe tips.

The test values for component testing are listed in the appendix. For fur-
ther technical values, refer to the microfiche — technical data.

Removal and installation are described in the microfiche — Repair Instruc-
tions.
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Overview of the Defect Codes and Component Tests

Component / Function Quick Test after Entry ¢D+¢ ...

DME control unit

ignition coil 1)

TR signal/EKP relay

Fuel evaporation control valve 1)

Air mass meter

Pulse generator — cylinder reference 1)

(ignition)

Emission (lambda) control
Defect lamp

Injector valves 1)

Sensor heating relay

Oxygen sensor

Road speed signal

DME main relay

Voltage supply

ASC

intake air temperature sensor 1)
Engine temperature sensor 1)

Pulse generator — engine
speed/position 1)

MSR
Ignition timing intervention

See engine test

N

©

, also see instrument cluster/CC

, also see ABS/ASC

LAV A S \C TR \C TR |G T S I\ I \C I

2, also see ABS/ASC
2, also see EGS

Defect Code after Storage

200
1

36
41
16

201

3, 32
37
70
73

54
83
77
78

82
64
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idlefful load signal 2 -
Torque converter clutch 2, also see EGS 63
Drive range P/N - -
A/C compressor cut-out - 48
LL-CO—potentiometer 2 76

1) The resistance values are listed in the appendix

DME Control Unit Ignition Coil

Check Function: Check Function:

Individual function blocks, e.g. ignition, fqel injection, emission control Perform engine test, step 09. With the engine at operating temperature,
etc., can only be checked when the necessary input signals are applied the ignition voltage is 10 = 2 kV. The maximum difference of the individual
beforehand at the control unit — see chapter — Pin Assignments. cylinders should not exceed 3 kV.

Resistance Test:

Siehe technische Daten im Anhang.
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TR-Signal / EKP-Relais

Check Function:

The EKP relay switches on as soon as the DME control unit outputs at
Pin 1 a ground signal with superimposed engine speed signal (once per
crankshatt revolution).

In addition, at ignition on, the EKP relay is briefly activated by the DME in
order to build up the necessary fuel pressure before starting. The voltage
increase can be measured at fuse 23.

Possible Causes:

~ Wire to the EKP relay defective

— EKP relay or main relay defective

— Supply voltage for DME control unit, DME relay 1 or 2 not OK:
- No signals from engine speed/position sensor

Fuel Evaporation Control Valve

Check Electrical Function:

¢#D¢ 3 - The fuel evaporation control vaive is actuated at intervals of 1
sec. The actuation cycles can be heard at ignition ON and felt with the
hand.

Check Actuation Phases:

¢D¢ 2-The valve is actuated at idle speed (display: CLOSED) and is
therefore closed. As soon as the emission control system is active and
the engine is increased, the valve can be seen to open step-by-step (dis-
play:OPEN).

After switching off the engine, the valve is held closed for 3...5 sec.

Checks for i.eaks:

Detach hose from valve, switch on vacuum pump at the service tester
and connect to the 8 mm connection (note arrow indicating direction of
flow). Set vacuum to 600 mbar and apply a voltage of 12 V to the vaive.

Switch off vacuum pump — the pressure drop must not exceed 50 mbar
after 20 sec.

When power is not applied, the fuel evaporation control valve is closed by
a non-return valve to a vacuum of 20 mbar
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Air Mass Meter (HLM)

Check Voitage Supply HLM:
U-Batt supplied between Pins 2 and 4 on the HLM connector.

Check HLM Signal:

¢De¢ 2 - The load signal T} provides an indication of the measured air
flow rate in the HLM. When idling, the value should be 2.0 ms = 20%. In
the case of a break in the voltage supply or in the signal line, the value is
a constant 2.2 ms (substitute value) at idle speed and 0 ms under part
load and full foad.

The load signal is formed dependent upon the voltage (<5 V) applied at
the hot wire of the HLM. The load signal is displayed in the BMW SER-
VICE TESTER only when the engine is in operation.

The voltage value of the hot wire can be measured between Pin 14 (sen-
sor ground) and Pin 41 (signal HLM) of the DME control unit. This mea-
surement can also be conducted with the ignition ON (nominal value ap-
prox. 1.4 V).

The load signals of the 2 rows of cylinders must scarcely deviate from
each other. Check the bum—clear function if the load signal is permanent-
ly too low. A load signal which is too low tends to produce a lean mixture,
thus reducing the engine output.

@ Digital Motor Electronics (DME M 1.7, 12—Cylinder)
8

Check Burn—Clear Function::

increase engine speed once to above 2000 rpm (engine temperature
>60 °C). Approx. 5 sec after switching off the engine, the hot wire can be
seen to briefly light up (burn—clear) at the HLM (air cleaner cover re-
moved).

The signal can also be measured between Pin 13 and Pin 26 (U-Batt) of
the 88-pole universal adaptor. A voltage of approx. 3.5 V is applied at
Pin 13 to facilitate the burn—clear function (i.e. at the moment of actua-
tion, the system voltage measured at Pin 26 reduces by this value).

The signal, however, can only be measured with a fast muitimeter.
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DME control unit |
DME control unit |
DME control unit H
DME control unit Il
Pulse generator engine speed/position DME control unit |

Connector cylinder reference
Connector engine speed/position
Connector cylinder reference
Connector engine speed/position

Pulse generator engine speed/position DME control unit Ii

Pulse Generator — Engine Speed/Position

The DME does not produce an ignition and injection signal if the engine
speed signal is not applied.

Check Function:

¢D# 2- The engine speed signal can be monitored at starting speed
or when the engine is running.

Further test options are possible with the oscilloscope ¢ M ¢ 23/24. Dis-
connect terminals at the component connector and start engine. An alter-
nating voltage characteristic curve with positive and negative half wave
should appear on the display screen.

Possible Causes:

If wire, plug connection and resistance are OK.: check distance of pulse

generator to the increment wheel on the vibration damper. Nominal value:

0.15..1.5mm.

aeaN
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Pulse Generator — Cylinder Reference (Ignition)

Check Function:

4 Me 22— Attach connections for oscilloscope at the component con-
nector (adaptor: Cartool 61 1 491) and operate engine at idle speed.
From the point the engine starts, an alternating voltage characteristic
curve with positive and negative half wave should appear on the display

screen. if no signal is applied, the DME control unit cuts out fuel injection.

Resistance Test:

The resistance can be measured directly at the component connector (at
the connector strip for injector valves). For wiring diagram, refer to sche-
matics. For technical data, see appendix.

@ Digital Motor Electronics (DME M 1.7, 12-Cylinder)
8

Defect Lamp 'Check Engine’ (US only)

Check Function:

The control unit supplies the defect lamp with ground potential as soon as
an exhaust emission-related defect is detected. As a check, the lamp
lights constantly after ignition ON and as soon as the engine is running (if
no exhaust emission-related defect code is stored).

Simulated defect: For example, detach connector from the air mass meter
and start engine. The defect lamp must then light when the defect code
41 air mass meter is detected by the control unit.

— Does the controt unit output the ground signai?
— Are wires at defect lamp OK.?
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Injector Valves

Check Electrical Functions:

¢De 3 -Inthis case, the fuel injector valves are actuated with a fre-
quency of 10 Hz. The pulse period is 1 ms. Activation time should be kept
as short as possible in order to avoid fuel being injected. Activation can
be felt with the hand. The pulses can be checked with the multimeter
4Me¢ 15 at the injector valve connector or at the 88—pole universal
adaptor.

Testing with oscilloscope ¢ M4 22 and universal adaptor:

Connect terminal frequency OFF (+) to terminal 1 of the universal adaptor
lead of the BMW SERVICE TESTER and apply a frequency of 70 Hz.
Connect the 88—pole universal adaptor (Cartool 61 4 410) to the DME
control unit and connect the terminal D+ (blue) to Pins 3 or 32. The injec-
tion signal should be displayed on the oscilloscope. In contrast to measur-
ing the pulse duration, injection fade—out during coasting can also be
seen on the oscilloscope.

Resistance Test:

The resistance of an injector valve must be measured directly at the com-
ponent. Only the entire group of injector valves (3 valves) can be mea-
sured at the universal adaptor. For technical data, see appendix.

Sensor Heating Relay

This relay will not be fitted in series production! The voltage for the sensor
heaters will then be supplied via the EKP relay.

Check Function:

¢De 3 - Activation is only possible at the cylinder row 1...6 (the relay
supplies both sensor heaters) and takes place at 1 sec intervals,

During normal operation, the relay remains switched on until higher
speeds or loads occur.

Possible Causes:

— Wire to DME control unit Pin 23 defective
— Relay or voltage supply not OK.
— Fuse F28 defective
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Oxygen Sensor

Check Function:

¢De¢ 2 - To carry out this check, the oxygen sensor must be at operat-
ing temperature. The indicated voltage signal is picked off in steps and
fluctuates between 0.02 and 0.85 V.

When the oxygen sensor is not in operation, or the wire to the DME con-
trof unit is interrupted, the constant value of 0.45 V is indicated. This val-
ue is also indicated when no oxygen sensor is installed.

An oxygen sensor may be defective {e.g. due to deposits) and still indi-
cate the required voltage signals. An indication for such cases is CO
measured values deviating from the nominal value despite the emission
control system being active. Test option: Disconnect DME control unit
from the voltage supply for at least 5 min. Then disconnect the oxygen
sensor and perform CO measurement once again. If the CO value ap-
proaches the nominal value, the oxygen sensor should be replaced and
the CO measurement repeated.

Emission Control

Check Function:

4D+ 2 - To camry out this check, the oxygen sensor must be at operat-
ing temperature. The emission control system is dependent on the engine
temperature and can have a duration of up to 5 min (at — 30 ° C). At start-
ing temperatures > 20 ° C, the control can take up operation after approx.
30 sec.

The control system can effectively compensate wear—related deviations in
the air—fuel mixture and thus conceal other defects. If necessary, discon-
nect the oxygen sensor when the checking the air-fuel mixture system.
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Adaptions

The correction values stored in the control unit should only be used as
additional information in the case of acute engine probiems.

The correction values stored in the control unit can be of assistance in the
case of acute engine problems.

If the set range is exceeded in the minus direction, the air—fuel mixture
will be too rich and the DME attempts to adjust the mixture, i.e. make it
leaner.

Reasons for an excessively rich mixture:

— Injector valves leaking
— Fuel pressure too high

If the set range is exceeded in the plus direction, the air—fuel mixture will
be too lean and the DME attempts to adjust the mixture, i.e. make it rich-
er.

Reasons for an excessively lean mixture:

~ Leaks in intake or exhaust system (ahead of the oxygen sensor). the oxy-
gen sensor measures the additional oxygen and signals to the DME that
the mixture is too lean.

— Hot wire in the HLM defective (load signal too low). The mixture istoo lean.

The adaption values are forgotten (lost) when the voltage supply to the
DME is interrupted. This can lead to problems in starting and idling. De-
pending on how far the adaption values have deviated from the basic val-
ues, some time will be required until the adaption values are relearned.

For this reason, idle operation or test runs in order to observe the
change in the adaption values are of little use.

CO-Potentiometer (without Catalytic Converter)

Check Function:

¢#D¢ 2 - Measure CO content and set to nominal value with CO—poten-
tiometer (adjusting screw on HLM). The basic setting on the potentiome-
teris 1.25 V. For CO nominal values, see technical data at the end of the
chapter.

Check Voltage Supply::

A voltage of approx. 5 V must be applied at the HLM connector between
Pins 3 and 4. '

Road Speed Signal

+D¢ 2 - With the drive wheels raised, the vehicle speed should be
limited to max. 30 km/h. The road speed signal is sent by the EKM to the
DME..
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Digital Motor Electronics (DME M 1.7, 12-Cylinder)
8

DME Main Relay

Check Function:

eD¢ 2 - With ignition ON or during engine operation, the main relay is
actuated with ground potential at terminal 85 (display: ON). The relay
switches on and supplies voltage to the control units DME, EGS, EML
and ABS.

Possible Causes:

— Wire to the DME control unit Pin 27 defective

~ Relay or voltage supply not OK.

— Voltage supply for DME control unit not OK.

- The control unit is defective if no ground potential is output at control unit
Pin 27 (display:OFF) although the above points are OK.

Control Unit Supply Voltage

¢De 2 - The indicated voitage is currently applied at the control unit . It
should not be below 10 V.

Intake Air Temperature Sensor

Check Function:

oDe 2 - With the engine at operating temperature, the intake air tem-
perature is at 50...70 °C (ambient air temperature 23 =5 °C).

A display below — 40 °C indicates a break in the temperature sensor or in
the supply wire to the DME control unit.

Resistance Test:

For technical data, see appendix.
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Digital Motor Electronics (DME M 1.7, 12—Cylinder)

Engine (Coolant) Temperature Sensor

Check Function:

¢D¢ 2 - The indicated engine temperature should correspond to the
coolant temperature. A value below — 30 °C indicates a break in the tem-
perature sensor or in the wire to the DME control unit.

Resistance Test:

For technical data, see appendix.

Idle/Full Load Signal

Check Function:

#D¢ 2 - The signals are sent by the EML control unit to the DME. The

full load signal is sent shortly before the full load fimit stop.
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Technical Data

Resistance Values Measured at 23 =5 °C
Engine Type
Injector valve
injector valve group (3 valves)

Pulse generator — engine speed/position

Pulse generator — cylinder reference
Engine temperature sensor

at coolant temperature 20 £3 °C

at coolant temperature 80 +3 °C

Intake air temperature sensor

at air temperature 20 +3 °C

at air temperature 50 +3 °C

Fuel evaporation control valve
Ignition coil
Primary winding (terminal 15/1)

Secondary winding (terminal 15/4)
Manufacturer: May and Christie

Primary winding (terminal 15/1)

M70 B50

15..17 Q
55x05Q
540 = 50 Q

0,1..1Q

2,2..2,7 kQ

0,3...0,36 kQ

2,2..27kQ
0,8...1,2 kQ

45+ 20 Q

0,5+0,1Q

9,0+ 1,0kQ
6,0+ 1,0k
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8

The nominal values apply at: Idle speed, oil temperature > 60 °C or coolant temperature > 80 °C, no load switched on.

Status Inquiry
67 Engine speed
Idle speed
Cut—out speed
17 Injection signal
41 Load signal

90 Ignition angle

70 Oxygen sensor voltage

77 Intake air temperature

78 Engine temperature

91 Voltage supply control unit
37 Oxygen sensor heater
92 Emission control

93 Mixture adaption |

Nominal Values

700 = 50 rpm

6000 + 40 rpm

3,8ms«20%

20ms+20%

15 £ 3 ° crankshaft angle (automatic transmis-
sion)

10 = 3 ° crankshaft angle (manual transmission)

0,02...0,85 V; in the case of interruption or defec-
tive oxygen sensor = 0.45 V

Dependent on ambient temperature, approx.
—-50° C = break

Dependent on coolant temperature, approx.
- 30° C = break

>10V
ON
ON, when oxygen sensor at operating temp.

Minus 48 to plus 32

Signal Comes From:
DME control unit
Control by EML
Control by EML

DME control unit
DME control unit

DME control unit

Oxygen sensor

Intake air temperature sensor

Engine temperature sensor

DME relay
DME control unit
DME control unit

DME control unit
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Digital Motor Electronics (DME M 1.7, 12—Cylinder)
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Status Inquiry
94 Mixture adaption TL
16 Cylinder reference

36 Fuel evaporation control

76 Co—potentiometer (without cat)
CO volume (no status inquiry)

62 idle signal

12 Full load signal

73 Road speed

1 EKP relay

27 DME main relay

63 Torque converter clutch
64 Ignition angle intervention
65 Drive range P/N

81 DWA/ASC signal

82 MSR signal

Nominal Values

Minus 16 to plus 16

ON

As soon clock cycle active = OPEN
Basic setting = 1.25V

0,7+05%

ON

OFF, at fult load = ON

In km/h, with drive wheels raised, speed limited
to max. 30 km/h

At start or during engine operation = ON
With ignition switched on = ON

OFF

OFF, briefly set to ON during gearshifts
in selector lever position P or N = ON
OFF

OFF

Signal Comes From:
DME control unit
Cylinder reference sensor
DME control unit

Co—potentiometer

Measured ahead of the catalytic converter,

— engine test, test step 09
EML control unit

EML control unit

Instrument cluster

DME control unit

DME control unit

EGS control unit

EGS control unit

Gear selector lever switch
DWA or ABS/ASC control unit

ABS/ASC/MSR control unit
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Digital Motor Electronics (DME M 1.7, 12—Cylinder)

Status Inquiry

73 Road speed

1 EKP relay

27 DME main relay

63 Torque converter clutch
64 Ignition angle intervention
65 Drive range P/N

81 DWAJASC signal

82 MSR signal

Nominal Vailues

In km/h, with drive wheels raised, speed limited
to max. 30 km/h

At start or during engine operation = ON
With ignition switched on = ON

OFF

OFF, briefly set to ON during gearshifts
In selector lever position P or N = ON
OFF

OFF

Signai Comes From:

Instrument cluster

DME control unit

DME control unit

EGS control unit

EGS control unit

Gear selector lever switch
DWA or ABS/ASC control unit

ABS/ASC/MSR control unit
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ﬁ Electronic Throttle Control (EML, 12—Cylinder)
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Functional Description

The electronic throttle control system EML replaces the previous mechan-
jcal transmission and transfer linkage of the accelerator pedal angle be-
tween the accelerator pedal and throttle valve,

The most important components involved in the EML control unit are the
pedal position sensor PWG and the EML throttle valves DK,

In addition to the transmission of the accelerator pedal angle from the
accelerator pedal to the throttle valve, the EML system performs several
other functions.

— ldle speed control

— Engine speed limitation

- Vehicle speed limitation

~ Cruise control FGR

— Throttle valve opening in accordance with various characteristic progres-
sion curves which are selected from a pedal characteristic map corre-
sponding to the drive status.

- Synchronisation of the throttle valves

— Interface for data exchange with other control units (e.g. ASC, DME and
EGS).

- Safety test of important components used by the EML system

— Maintaining vehicle operability in the event of component failure by making
available substitute values

— Self-diagnosis

All functions are monitored by the controi unit program. This monitoring

function also includes the program run of the control unit. The program

run is controlled by the hardware. When the hardware detects a defect,

the program run is terminated and then restarted.
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Pedal Position Sensor PWG

The pedal position sensor is supplied by the EML control unit with a con-
trolled voltage of 5 V. As regards electrical functions, the pedal position
sensor contains a potentiometer, a switch for monitoring the potentiome-
ter, and a switch for the external safety circuit.

Attention! The 5V component supply voltage coming from the EML con-
trof unit is not completely short circuit—proof.

The potentiometer (voltage divider) of the pedal position sensor divides
the voltage dependent upon the angle of rotation. The part voltage fed
back by the potentiometer is converted in an analogue/digital converter
into a form which can be processed by the microcomputer and converted
into angle degrees. The valid angle range is from approx. minus 4.7° to
approx. 100.8°,

The EML control unit performs a switching range check in that it com-
pares the switch on point of the switch (typically value approx. 9a PWG
angle) with the angle setting of the pedal position sensor (PWG). If the
EML control unit finds that the deviation is too great, the output is limited
and the EML warning lamp lights.

The position "kick-down depressed” is derived from the PWG angle.
When the EML control unit detects that the PWG angle is >70°, it sends
the "kick—down” signal to the EGS control unit.

The switch for the extemnal safety circuit opens at approx. 2.5°. The
switch output is connected in series with a diode and arranged externaily.

EML Throttle Valve DK

By way of a servo motor, the EML throttle valve is opened by the output
stage in the EML control unit against the force of a spring. The output
stage activates the servo motor with a square-wave voltage which has a
fixed frequency. The different settings of the EML throttle valve are
achieved by altering the ratio between the cut—in and cut—out duration.

When the EML control unit or the EML throttle valve are renewed or pow-
er is cut to the control unit, the information relating to the lower throttle
valve (DK} limit stop is lost or incorrect. The EML control unit therefore
has a teach~in feature which learns the throttle valve (DK) limit stop posi-
tion once again. When learning this throttle valve (DK) limit stop, the EML
system determines the relationship between the mechanical limit stop and
the throttle valve (DK) potentiometer angle. The learning procedure as-
sumes that the vehicle is in cruising mode, the detected water tempera-
ture is >60 °C and the engine speed is >1920 rpm. When all these condi-
tions are fulfilled, the servo motor slowly moves the throttle valve against
the lower mechanical limit stop. When this limit stop is reached, the EML
system stores this teach—in value. This learning procedure is carried out
during each vehicle start until the new value can be stored.

06/+0

cVvi'oLch

0661



ﬁ Electronic Throttle Control (EML, 12—Cylinder)
8

Throttle Valve Synchronisation

Synchronisation of both throttle valves is conducted at idling speed by the
EML control unit. Both ti signals of the DME control unit are used for the
synchronisation procedure. The EML control unit can set a maximum dif-
ference of = 1.7°. It starts the synchronisation procedure when

— the EML coolant temperature sensor detects > 80 °C

—the engine speed is within the range from 600 rpm to 800 rpm

— the pedal position sensor (PWG) is not in operation

- 20 min have elapsed since the start

— the 2 small ti signals are applied by the DME control units and are plausible
— the EML waming lamp is not on

— the throttle valve (DK) limit stop has been learned

Synchronisation takes approx. 3 min and is repeated after approx. 20 min
at the earliest. The condition "20 min have elapsed since the start” does
not apply if the teach-in values have been lost by a longer interruption in
the voltage supply (control unit, instrument cluster or battery discon-
nected).

Attention! The output stage of the EML control unit for the throttle valve
(DK) actuator is not short circuit—proof.

By way of the throttle valve (DK) potentiometer, the EML control unit de-
tects the position of the throttle valve and moves the throttle valve to the
calculated position with the throttle valve actuator.

The throttle valve (DK) potentiometer (voltage divider) is supplied by the
EML control unit with a controlled voltage of 5 V. It divides this voltage
depending upon the angle of rotation. The part voltage fed back by the
potentiometer is converted in an analogue/digital converter into a form
which can be processed by the microcomputer and is further converted
into angle degrees. The valid angle range is from approx. minus 3° to ap-
prox. 94°.

The EML control unit performs a switching range check in that it com-
pares the cut—out point of the switch (approx. 17°) with the angle setting
of the throttle valve (DK) potentiometer. if the EML control unit finds that
the deviation is too great, the output is limited and the EML warning lamp
lights.

A further test of both switches, i.e. PWG switch and DK switch, is the
switch plausibility check. The control unit logic checks whether one of the
following conditions is fulfilled:

— PWG switch (closes at approx. 9°)closed
— DK switch {(opens at approx. 17°) closed
— cruise control FGR active

If one of the conditions is not fulfilled, all 3 cut-out paths which the EML
control unit has available are activated.

06/+0

€-vi'oLct

0661



Electronic Throttle Control (EML, 12—Cylinder)

The cut-out paths of the EML control unit all result in engine output limita-
tion or deactivation of the throttle valve (throttle valve closed by actuator
{servo motor) or by the return spring). The various cut-out paths are acti-
vated corresponding to the relevant defect in component operation. The
control unit can activate 3 different cut-out paths:

— Output idle (LL) to the DME system. The idle (LL) is sent to the DME, this
system deactivates cruise mode at a speed > approx. 1500 rpm.

- Deactivation of the opening branch of the throttle valve (DK} actuator out-
put stage. When this opening branch is deactivated, the throttle valve can
only be closed via the return spring or the closing branch of the throttle
valve (DK) actuator output stage.

- Output limitation by limiting throttle valve (DK) opening range. The throttle
valve (DK) opening speed is also limited when limiting DK opening.

A further cut-out path which passes the EML control unit is the external

safety path. This sends idle signal (LL) to the DME 1...6 cylinder and

7...12 cylinder when the pedal value sensor is not operated and the brake

pedal is depressed. The brake light test switch switches this ground sig-

nal through to the DME via the switch for the external safety path in the
pedal position sensor (switch opens at approx. 2.5°).

Idle Control

When the pedal position sensor is not operated, the idle speed of the en-
gine is kept constant to the nominal engine speed by way of controlled
opening of the throttle valve. The working range of the idle controller de-
pends upon the coolant temperature which is detected by the EML cool-
ant temperature sensor. The nominal idle speed is influenced by 3 data
variables:

— By the coolant temperature (the nominal idle speed is increased at low
temperatures)

— By the setting of the gear selector leverin vehicles equipped with automatic
transmission (the nominal idle speed is reduced with gear engaged and at
low temperatures)

— By the operating status of the air conditioning system (the nominal idle
speed is increased by approx. 100 rpm when the A/C compressor is
switched on)

When starting the engine, the throttle valve opening is increased depen-
dent on temperature to a start opening position.

The idle control system is active at an engine speed of <1600 rpm. Apart
from this condition, either the engine speed must be <nominal speed, the
road speed <8 km/h, or gear P or N engaged.

The throttle valve opening is increased depending upon the engine speed
in order to reduce the vacuum in the intake pipe during cruising cut-out.

A
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Engine Speed Limitation

The EML contro! unit limits the engine speed by closing the throttle valve
opening before reaching the limit speed. The limit speed is 6000 rpm. To
avoid control problems between the EML and DME systems when limiting
the engine speed, in the case of the DME control unit the engine speed
limitation is set to 6200 rpm. The EML control unit detects the engine
speed by way of the engine speed signal (TD) from the DME control unit.
Engine speed limitation by the EML control unit is only active when a
drive range is engaged.

Road Speed Limitation

The EML control unit limits the road speed by closing the opening position
of the throttle valves before reaching the maximum speed. If no road
speed signal is received, the throttle valves are limited to 30° by way of
the idle opening function.

Cruise Control FRG

The cruise control is activated by the FRG switch. The road speed signal
(speed-A) from the instrument cluster is used for the cruise control sys-

tem. The various switch positions of the FGR switch are detected by the
EML control unit by way of different voltage values.

In addition to the various switch positions, the EML control unit also de-
tects “interruption/break” and "short to ground” ( D¢ status list).
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The EML control unit assigns the following values to the various voltage ‘
values:

Voltage Value Function ¢ D¢ Display Typical Remarks

Value
458-5V None 4D+ Interruption 5V FGR switched off
3,75-4,58V Off *De Off 4,23V FGR switches off
2,90-3,75V Neutral position # D¢ Not operated 3,47V FGR switch not operated
2,00-290V Set/decelerate 4D ¢ Decelerate 2,64V Road speed is set/reduced
1,25-2,90V Caliup 4De¢ Callup 1,72V Reassume stored speed
0,41-1,25V Set/accelerate ¢D¢ Accelerate 0,86V Road speed is set/increased
0,00-0,41V None ¢ D¢ Short to ground oV FGR switched off

In the functions "set/accelerate”, the cruise control system accelerates
until the FGR switch is released. After releasing the FGR switch, the
cruise control system maintains the speed constant to the achieved value
plug 0.5 to 2km/h. The achieved value plus 0.5 to 2 km/h forms the nomi-
nal FGR speed value which is stored in the EML control unit ( ¢D#¢ Sta-
tus list). After ignition "OFF”, the stored FGR speed value is 0 km/h once
again.

In the functions "set/decelerate”, the cruise control system reduces the
speed until the FGR switch is released. After releasing the FGR switch,
the cruise control system maintains the speed constant to the achieved
value minus 0.5 to 2 km/h. The achieved value minus 0.5 to 2 km/h forms
the nominal FGR speed which is stored in the EML control unit.

In the "call” function, the cruise control system sets the road speed to the
nominal FGR speed value which is stored in the EML control unit.
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in the "OFF” function, the cruise control system switches off smoothly.
Cruise control is also deactivated or cannot be activated when one of the
following cut—out conditions occurs.

— Brake is operated

— Clutch is operated (manual transmission

~ Gear disengaged without clutch (manual transmission)

— Gear selector lever set in P or N range or detected by control unit as en-
gaged (automatic transmission)

— Control unit detects road speed <36 km/h

- Actual speed is greater by 16 km/h or less by 8 km/h than the nominal FGR
speed value.

— Vehicle acceleration greater than 1.5 m/s*s (speed increase greater than
5.4 km/h per second)

— Extemnal safety path sends ground and therefore idle signal (LL) to DME
and EML systems.

if cruise control is deactivated by one of these conditions, it cannot be
reactivated before the FGR switch has been set to "neutral position” and
the cut-out condition no longer exists. This ensures that cruise control
remains deactivated in the case of a permanently defective FGR switch
(faulty control voltage).

In "neutral position” (FGR switch not operated), the function of the cruise
control system last activated is retained.

All functions are activated by briefly pressing the switch. In the case of the
"set/accelerate” and "set/decelerate” functions, by briefly pressing the
switch (less than approx. 0.5s), the speed is increased/decreased by 1
km/h each time this switch is pressed when "set/accelerate” or "set/decel-
erate” is already active.
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Electronic Throttle Control (EML, 12—Cylinder)

Interfaces to Other Control Units

General

The EML control unit sends data to and receives data from other controf
units via various lines (interfaces). In many cases, data transfer requires
more than simple "ON"/"OFF" functions. Dynamic values must also be
represented up to date. A square—-wave voltage is therefore used for sev-
eral lines to facilitate data exchange between EML, DME, EGS, ASC and
the instrument cluster.

In vehicles with EML, the signals of the throttle valve (throttle switch) are
not sent from the EML throttle valve to the EGS and DME control units.
The information is routed from the EML control unit to the EGS and DME
control units.

Interface to ASC

The EML control unit is linked via three lines to the ASC control unit. By
way of the DKV signal (DKV = throttle valve setting) it informs the ASC
control unit of the position of the throttle valve. The signal is a square—
wave voltage with fixed frequency and variable pulse duty factor. Via the
two other lines (DKR = throttle reduction, DKE = throttle increase), the
ASC control unit informs the EML system when a change in the throttle
angle is necessary. This status is also signalled to the EML control unit by
way of a square-wave voltage with fixed frequency and variable pulse
duty factor.

In order to faciiitate external data exchange, when the ignition is switched
on, synchronisation takes place between the EML and ASC control units
on these three lines (DKV, DKR, DKE). If this synchronisation does not
take place, then throttle valve intervention by the ASC control unit is also
not possible.

Interface to EGS

The EGS control unit is informed by the EML as regards the position of
the throttle valve via the DKV line (DKV = throttle valve setting). This line
is the same as that leading to the AS control unit. Also the kick—down po-
sition of the pedal position sensor (PWG) is routed from the EML control
unit to the EGS control unit. The EML system switches over to a corre-
sponding characteristic map for the S—program of the EGS control unit.
The information "program switch at S—program” comes directly from the
program switch to the EML control unit.

e,
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Interface to DME

Direct data exchange between EML and DME takes place via seven
lines. One line each is provided for the information "idie (LL)” and "full
load (VL)" to the DME 1...6 cylinder and DME 7...12 cylinder. Three fur-
ther lines receive the ti signal 1...6 cylinder and the tD signal from the
DME control unit 1...6 cylinder. The ti signal 7...12 cylinder comes from
the DME control unit 7...12 cylinder.

Interface to Instrument Cluster

The EML system has a line link (3 lines) to the instrument cluster to facili-
tate operation of the cruise control (FGR) and to maintain the stored infor-
mation in the EML control unit.

The EML receives the current road speed from the instrument cluster by
way of the speed-A signal. The EML memory receives a voltage supply
in order to retain the stored information in the EML when the ignition is
switched off.

The voltage supply is routed via the two special lamps (EML waming
lamp) soldered in the instrument cluster. The two lamps are linked to the
EML system via two separate lines.
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Interconnected System of Signals to the Drive Control Units (CU)

WK WK
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ME ME
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Providing Substitute Values/Self-Diagnosis

Engine Speed Signal

The EML derives the current engine speed from the speed signal (tD)
which comes from the DME 1...6 cylinder. When this signal corresponds
to an engine speed greater than 6900rpm, a speed of 4000rpm is used to
calculate the characteristic map. The EML control unit recognizes the en-
gine speed range >600 rpm as being valid for characteristic map calcula-
tions.

Road Speed Signal

The EML derives the current road speed from the road speed signal
(speed-A signal) which comes from the instrument cluster. The EML rec-
ognizes the range from 0 to 280 km/h as being valid. When the signal cor-
responds to a speed in excess of 280 km/h, a speed of 32km/h is used for
the function.

Engine Temperature

The EML detects the engine temperature with the aid of its own tempera-
ture sensor. The EML recognizes the range from —40 °C to 140 °C as
being valid. A substitute value of approx. 40 °C is used for the function
outside this range ( ¢D+¢ Status list).

Safety Check

After switching on the ignition, the EML control unit checks its vital com-
ponents {safety check) and causes the EML warning lamps to light for
approx. 2 seconds. The purpose of this is to check whether the EML
warning lamp can be set in the event of a defect. If a defect of priority 8 to
22 ( ¢D+¢ # Notes) occurs, then the EML warning lamp lights. The EML
system reduces the output if the EML warning lamp cannot be set due to
a defect in the lamps or associated lines.

Table of Substitute Values

Substitute value
Engine speed signal 4000 rpm

Road speed signal 32 km/
(speed-A signal)

Not plausible

Engine temperature approx. 40°C
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Notes on BMW DIAGNOSE-SYSTEM

Defect Code Memory

The component functions and signals listed below are processed or con-
trolled by the DML control unit, but not stored as a defect code in the case
of defect:

— LL-signal (sends the "idle” information to the DME)

- VL-signal (sends the "full load" information to the DME)

— A/C switch

—~ A/C compressor clutch (lock sensor)

~ Range selector switch ("P” or "N” position in automatic transmission)
— Clutch switch (manual transmission)

— Brake light switch

— External safety path

The external safety path cannot be read out in the status lists of the BMW
DIAGNOSTIC SYSTEM.

Defect Code Priority

The EML control unit stores a maximum of 5 defect codes. When the de-
fect code memory is full, a new defect code with higher priority displaces
a lower priority defect code already stored (see ¢D# # Notes).

Status Monitoring

Since all inputs and outputs and their plausibilities are not covered by the
defect code memory of the EML control unit, the status monitoring func-
tions must be used to facilitate troubleshooting.

The nominal values and actual values indicated in the status lists need
not necessarily agree exactly. The EML control unit stores a defect code if
the deviation between the nominal value and the actual value is outside
the permissible range.

For the permissible ranges, refer to the functional description or the trou-
bleshooting description in the BMW DIAGNOSTIC SYSTEM. if the per-
missible range has been exceeded and the EML control unit has detected
this as a defect, the component and its line connection can be checked
without complex measurements with the aid of the actual value display.
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Abbreviations

ABS Anti-lock brake system
ASC Automatic stability control
DME Digital engine electronics
EGS Electronic transmission control
EML Electronic throttle control
MSR Engine drag torque control
A Output

E Input

DK EML throttle

DKV Set throttle value

DKR
DKE
HG
ME
PWG
Poti
D
TR

TMOT
ti

VL
WK
ZAB

Throttle reduction

Throttle increase

Manual transmission

Engine intervention

Pedal position sensor

Potentiometer

Engine speed signal (once per ignition)

Engine speed signal (three times per crankshatt revolu-
tion)

Engine temperature sensor
Injection signal

ldle signa

Full load signal

Torque converter clutch
Ignition fade—out
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Pin Assignments

Pin Assignments at the EML 12—cyl. Control Unit Connector X6004
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Pin Type Description/Function Connection Type of signal  Test display Measurement notes
1 A 5V (not short-circuit-proof) PWG switch approx. 5V None
2 A Ground (electronic ground) Component ground PWG
3 Not used
4 E DK angle reduction (DKR) ASC control unit Square-wave Defect code is stored ¢ M ¢ 14 approx. 100Hz
signal
5 A Full load signal DME controf unit approx.0 vV ON
1...6. cylinder open OFF
6 A ldle signal DME control unit approx. 0V ON
1...6. cylinder open OFF
7 E PWG setting PWG potentiometer approx. 0,4 Vto  Winkel
4V
8 E  Road speed signal Instrument cluster Square-wave None +Me 14
signal
9 A 5V (not short—circuit—proof) PWG potentiometer approx. 5V None
10 A Ground (electronic ground) Component ground
DK - 7..12. cylinder
11 A 5V (nicht KurzschluBfest) DK potentiometer approx. 5V None
DK 7..12. cylinder
12 A 5V (nicht KurzschiuBfest) DK potentiometer approx. 5V None

DK 1...6. cylinder

0661
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8

. Electronic Throttle Control (EML, 12—Cylinder)

Pin Type Description/Function Connection Type of signal  Test display Measurement notes
13 E  Diagnosis Diagnostic socket RxD
14 E  Ground (Output ground) Output ground
DK 1...6. cylinder
15 A EML warning lamp Instrument cluster approx. 0 V ON *) With ignition switched
*) E  Voltage supply for defect code approx. 12V None off
memory
16 A Drive throttle (DK) actuator DK actuator Square-wave Defect code is stored
DK -7..12. cylinder signal
17 A Drive throttle (DK) actuator DK actuator Square—wave Defect code is stored
DK 1...6. cylinder signal
18 E  Voltage supply plus DME main relay On-board volt-  None
1...6. cylinder age
19 E Ground Ground point
20 A Kick—down signal EGS control unit approx. 0 V ON
approx. 12V OFF
21 Not used
22 E  DKangle increase (DKE) ASC control unit Square-wave Defect code is stored ¢ M ¢ 14 approx. 100Hz
signal
23 A Drosselklappensignal (DKV) ASC/EGS Square-wave Defect code is stored ¢M+¢ 14 approx. 100Hz
signal
24 Not used
25 A 5V (not short—circuit—proof) DK -1...6. cylinder approx. 5V
{not used)
26 A Ground {electronic ground) Component ground

DK 1...6. cylinder
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8

Electronic Throttle Control (EML, 12—Cylinder)

Pin Type Description/Function Connection Type of signal  Test display Measurement notes
27 E  Throttle position DK potentiometer approx. 4,6 Vto Angle
DK 1...8. cylinder 1V
28 E  Throttle position DK potentiometer approx. 4,6 Vto Angle
DK 7..12. cylinder 1V
29 A 5V (not short—circuit—proof) DK —-1...6. cylinder
{not used)
30 E  Ground (output ground) Output ground
DK - 7..12. cylinder
31 A Ground (electronic ground) TMot/FGR switch
32 A Ildle signal DME control unit approx. 0 V ON
7..12, cylinder open OFF
33 A Full load signal DME control unit approx. 0 V ON
7..12. cylinder open OFF
34 A Drive throttle (DK) actuator DK actuator Square—wave Defect code is stored
DK~ 7..12. ¢cylinder signal
35 A Drive throttle (DK) actuator DK actuator Square-wave Defect code is stored
DK 1...6. cylinder signal
36 E  Voltage supply plus DME main relay On-board None
7..12. cylinder voltage
37 E  Ignition ON terminal 15 DME main relay
7..12. cylinder
38 E  Throttle 17° switch DK switch approx. 5V ON
DK 1...6. cylinder open OFF
39 Not used
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 Electronic Throttle Control (EML, 12—Cylinder)

ng
Pin Type Description/Function Connection Type of signal  Test display Measurement notes
40 E  Throtile 17° switch DK switch approx. 5V ON
DK - 7..12. cylinder open OFF
41 E  A/C compressor ON Lock sensor On-board ON
voltage OFF
open
42 E P and N identifier (EGS) Gear selector lever switch approx. 12V ON
open OFF
43 E/A FGR identifier FGR switch approx. Detected position
OVto5V
44 E  A/C switch A/C relay/DME approx. 12V ON
open OFF
45 E/A Engine—coolant temperature TMot EML sensor approx. °C
OVtos5V
46 E  PWG 9° switch PWG switch approx. 5V ON
open OFF
47 E  Engine speed signal (TD) DME control unit Square—wave None
1...6. cylinder signal
48 Not used
49 E  Injection signal {ti) DME control unit Square-wave Defect code is stored
1...6. cylinder signal
50 E Injection signal (ti) DME control unit Square—wave Defect code is stored
7..12. cylinder signal
51 Not used
52 E  S-program identifier (EGS) EGS control unit ca. 0V ON
open OFF
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emwl Electronic Throttle Control (EML, 12-Cylinder)
Pin Type Description/Function Connection Type of signal  Test display Measurement notes
53 E  Brake light switch Brake light switch approx. 12V ON
open OFF
54 Not used
55 E/A Diagnosis Diagnostic socket TxD
Adapters
Component Connector No.  Description Adapternumber
Control unit X 6004 55-pole Connection lead, periphery HWB 81 12 9 428 907
55—-pole Connection lead, control unit HWB 81 12 9 428 908
55—pole Universal adapter HWB 81 12 9 425 091
EML safety path Safety path testing EML adapter Cartool 127 010
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. Electronic Throttle Control (EML, 12—Cylinder)
| 8

Troubleshooting

Notes

— Relevant safety codes and accident prevention regulations must be ob-
served when carrying out all tests and work on the engine electronic sys-
tem. Do not touch an EML throttle valve when it is in operation.

Important!

Wherever possible, the battery and the instrument cluster should not be
disconnected otherwise all defect codes and teach—in values stored in the
EML control unit will be deleted (see ¢D# # Notes).

Disconnect control unit from the wire harness only when the ignition is
switched off

Attention! The stage outputs of the EML control unit for the throttle (DK)
actuators are not short—circuit—proof. In the same way, the 5 V compo-
nent supply voltage coming from the EML control unit is not absolutely
short—circuit—-proof.

Organisation of the Defect Code Pages on the Display Screen

— Defect location: The defect can be in the vicinity of the component, the
associated wires or in the control unit. The number before the defect code
indicates the priority of the defect code ( ¢D¢ # Notes).

- Type of defect: Range transgression or illogical (wrong sequence) func-
tions are indicated.

— Detected at: Additional defect information on the operating statuses dur-
ing defect detection (compare values with substitute values). This informa-
tion can provide an indication relating to plausibility (correct sequence),
shorts, breaks and range transgressions.

EML Warning Lamp

After switching on the ignition, EML control unit checks its vital compo-
nents (safety check) and causes the EML waming lamp to light for ap-
prox. 2 seconds. The EML reduces the output if the EML warning lamp
cannot be set due to a defect in the lamps or associated wires. The warn-
ing lamp continues to light if one of the defects 8 to 22 occurs after the
safety check ( D4 # Notes).

Defect Code Table

4D+ Defect code memory - stored defect codes

One or several defect codes stored — troubleshooting in accordance with
BMW DIAGNOSTIC SYSTEM.
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Note: This diagnostic procedure applies to the electrohydraulic
transmission 4 HP-24 EH (M 70) for the 8 Series, in conjunction with
the control units GS 1.21, GS 1.22, GS 1.26 and GS 1.27. These con-
trol units differ in the use of the A-button (US), of the P/N shift-lock
and P/N shift-tock with ASC+T

Control unit ASC+T P/N US version
shift-lock (A-button)

GS 1.21 possible no no

GS1.22 possible yes no

GS 1.26 no no yes

GS1.27 yes yes yes

ﬁ Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Functional Description

The transmission control unit communicates with the following compo-
nents:

— Gear selector lever switch: L1, L2, L3, L4

— Program switch: E, M, S, (US version: A, M)
— Instrument cluster

— Kick—down switch (via EML control unit)

— Brake light switch (with P/N shift-lock only)
— Lifting solenoid P/N shift-lock (with P/N shift-lock only)
— Solenoid valves: MV 1, MV 2, MV-WK

— Pressure regulator

— Road speed sensor

— DME control unit

— EML control unit

Functional Requirements

The control unit sends the shift pulses for upshifts and downshifts to the
transmission control unit (solenoid valves, modulation pressure) and deci-
des upon the corresponding torque converter clutch engagement taking
comfort and safety into consideration. For this purpose, it processes in a
computer program the input variables such as engine speed, output
speed, injection signal, throttle (accelerator pedal) position, kick—down
switch, drive program and selector lever position.
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Torque Converter Bypass Control

The torque converter clutch (WK) is activated dependent upon the accele-
rator pedal position, transmission output speed, drive program as well as
the engaged gear (only in 3rd and 4th gear). The torque converter clutch
opens in coasting mode,

Adaptive Gearshift Characteristic Control

When pulling a trailer or driving on steep gradients, the changed accele-
ration capacity of the vehicle is evaluated by the controi units. For this
purpose, the control unit selects (adapts) suitable gearshift programs to
avoid pedal shifts. The changed shifting points are intentional and normal.

Gearshift Comfort Control

The gearshift quality is controlled by way of the modulation pressure and
the engine intervention function (torque reduction by retarding the ignition
timing). The main pressure is constantly calculated by way of an algo-
rithm with tuning-specific parameters (engine torque, differential speed
[engine speed difference before and after shifting], output speed and con-
stant pressure component).

ﬁ* Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP—24)
8

Drive Programs

The shift points for the E (Economy) and S (Sports) program as well as
for kick—down are stored in the form of characteristic curves in the control
unit. Selection can be made with the program switch between these pro-
grams and manual shifting.

The program switch is designed as a push button connected with respect
to ground.

ECE version: 3 programs selected via push button (E/S/M).
US version: 2 programs selected via push button (A/M).

— E-program: Characteristic curves consumption and comfort—oriented.

- S—program: Characteristic curves performance—oriented.

~ M-program: Manual drive program
Assignment of the gears to the selector lever position in the manual drive
program:

Position: — D 3 2 1
Gear: - 3 3 2 1

— A—program (US only):
Characteristic curves in position "D” consumption and comfort—oriented.
Characteristic curves in position "3” and "2” performance—oriented.

LG
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Drive program display: The drive programs are displayed in the instru-
ment cluster, coded via the lines 1.6 (E) Pin 10 and L7 (M) Pin 12, The
line L5 (S) is only evaluated by the EML control unit and not by the instru-
ment cluster.

instrument cluster L6 (E) Pin 10 L7 (M) Pin 12
E low high
M high low
S high high
- low fow

Safety Features

Manually engaged downshifts are not performed at high speeds. At a
speed above approx. 8 km/h, the reverse lock prevents reverse gear
being shifted hydraulically.

By way of plausibility checks and checking the line connections for shorts
or breaks, the control unit can detect and store defects (see troubleshoo-
ting).

in the event of failure of the transmission control or when defects are de-
tected which lead to critical driving situations (e.g.: impermissible downs-
hift), the mechanical emergency program is activated, i.e. the solenoid
valves in the transmission control unit are switched off and the failure dis-
play activated. The main pressure assumes its maximum value. The re-
verse lock and P/N shift-lock, if installed, of the selector lever are not ac-
tive.

4th gear is engaged in the event of failure of the control unit during dri-
ving. After restarting the emergency program, the hydraulic control ensu-
res the vehicle can only be driven in 3rd gear or reverse, thus remaining
operable but with restrictions. The self—test of the entire safety hardware
is initiated during each new start.

Fault Display

Activation of the fault display is switched by the control unit at Pin 33.
Normally (engine running, no fault), the level is referred to ground. If there
is a break or a short to plus on the wire from the instrument cluster, the
error message "transmission” is indicated as of an engine speed greater
than 500 rpm.
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Shift-lock

Itis only possible to shift out of the positions "P” or "N” after evaluation of

the signals

— brake

— road speed

— engine speed’
— time.

The selector lever is locked when no brake signal is detected with the en-
gine running and the vehicle stationary. A time delay function of approx.

0.5s is used for operation under winter conditions. The brake switch is
designed as a normally open contact referred to 12 V. The shift lever is
locked by way of a solenoid on the selector lever switch.

Switching Logic of the Solenoid Valves

Solenoid valve 1
Pin48 + (Pin54-)
1st gear oV
2nd gear i2Vv
3rd gear i2v
4th gear oV

Solenocid valve 2
Pin43+ (Pin54-)
12V
12V

oV

oV

Selector lever position

P

- N w O Z2 3D

Conductors

L1 L2
Pin23 Pin26
1 1

1 0

0 1

0 0

0 0

1 0

1 0

Switching Logic of the Position Inputs

L3
Pin 8

- O = O -+ O O

Coding table for the gear switch (switch referred to 12 V).
"1" corresponds to approx. 12 V and "0” to approx. 0 V.

L4
Pin 33

O O O «+ O = O
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Notes on the BMW DIAGNOSTIC SYSTEM

The diagnostic software of the EGS control units will be modified and im-
proved.

For users of the BMW service tester, the "new” diagnostic procedure dif-
fers primarily in the more convenient, uniform operator structure. In additi-
on to more extensive defect detection functions, component activation is
also improved. It is no longer necessary that the selector lever position
"N” or "P” is detected in order to initiate the diagnostic procedure,

In the following description, the different software statuses are identified
by the terms "diagnosis version 1” and "diagnosis version 2". Where not
otherwise specified, both versions do not differ.

Conditions for Initiating the Diagnostic Procedure

— Ignition on

— n—ab <300 mpm

- "Diagnosis version 1": Selector fever position "P” or "N”
— "Diagnosis version 2" Any selector lever position
Select EH transmission EGS with 4D¢ 3

ﬁ Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

After successful set-up of communication between the tester and control
unit, the EGS control unit is in diagnostic mode and behaves as follows:

- Transmission relay in control unit is energized (ground supply for solenoid
valves and pressure regulator is active)

— All solenoid valves are switched off (control unit does not switch plus)

— The lifting solenoid P/N shift—lock is switched off (control unit does not
switch plus)

— A pressure regulator current of 200 mA is applied

— The condition n—ab <300 rpm no longer applies.

Conditions for Component Activation

— Data transfer OK.

— Selector lever in position P or N

- Output speed less than 300 rpm

— "Diagnosis version 2"; Ifthe message "current defect detected and stored”
is indicated, first print out the contents of the defect code memory then
clear the defect code memory and repeat component activation.
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8

Abbreviations:

A Output

EGS Electronic transmission controf
AG Automatic transmission

Brs Brake signal

DK Throttle valve

DKV Set throttle angle

DME Digital motor electronics

DR Pressure regulator

DZF Output speed sensor

E Economy

E input

KD Kick—-Down

L x Conductor x

M Manual

ME Engine intervention/ignition angle intervention

MV
n-ab
n-mot
PWM
RxD

SG
D
ti

TR

TxD
U-Batt
U-Vers
WK

@ Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)

Solenoid valve

Qutput speed

Engine speed

Pulse width-modulated

A link initiation

Sports

Control unit

Ignition measuring signal (speed diagnosis)
Injection signal (time injection)

Crankshaft reference (once per revolution) (tacho rotati-
on)

Diagnostic link telegram
Battery voitage
Supply voitage
Torque converter clutch
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8

Pin Assignments GS 1.21/1.22/1.26 /1.27

. Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)

Pin Type Description/ function Connection Type of signal  Test display Notes
1 A Plus supply, solenoid valves and Gearshift unit active high Component activation ~ This supply is switched off
pressure regulators during mechanical emer-
gency program, i.e. trans-
mission relay in control
unit deenergizes.
E Kick-Down EML active low Status display
E/A S-program Program button, EML active low Status display Only connection to EML in
US version
(GS1.26/1.27)
E  Ground control unit
A Ground program button Program button
E  Output speed n-ab (+) Gearshift unit Status display
10 E  A-program button Program button active low Status display Only in GS 1.26/1.27
11 E Fuel consumption display (ti signal) DME controt unit 1, EKM Status display
12 E/A TxD
13 E RxD
14 E/A E-program, or A—program Program button, instrument active low Status display
cluster
15 E/A M-program Program button, instrument  active low Status dispiay
cluster
16 A Solenoid valve 1 Gearshift unit active low Component activation
17 A Solenoid valve 2 Gearshift unit active low Component activation
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Pin Type Description/ function Connection Type of signal Test display Notes
18 E  Position switch L1 Selector lever active high Status display
19 E  Terminal 31, ground pressure regu-
lator and solenoid valves
20 A Lifting solenoid shift-lock Selector lever active low Component activation ~ Only in GS 1.22, 1.27
21 E  Engine speed n-mot (TR signal) Status display
22 A Solenoid valve pressure regulator  Gearshift unit Current control Component activation
23 A Shield speed sensor Ground
24 A Engine intervention DME control unit active low Component activation
25 A Solenoid valve torque converter Gearshift unit active low Component activation
clutch
26 E  Brake light switch active high Only inGS 1.22, 1.27
27 E  Output speed n-ab (-) Gearshift unit Status display
28 E  Position switch L2 Selector lever active high Status display
29 E  Position switch L3 Selector lever active high Status display
30 E  Position switch L4 Selector lever active high Status display
31 E  ASC active ABS/ASC+T active low OnlyinGS 1.27
32 E  Setthrottle signal EML control unit Pulse width— Status display Correspond to accelerator
modulated pedal position
33 A Fault display Instrument cluster active high
34 E  Voltage supply terminal 30 Continuous pulse supply
35 E  Voltage supply from relay 2 Holding circuit DME
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ﬁ Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Adapters
Component Connector No.  Description Adapternumber
Control unit X 8500 35-pole Universal adapter HWB 81 12 9 425 091

Connection lead for control unit HWB 81 12 9 425 093
Connection lead for periphery HWB 81 1294250 92
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8

Troubleshooting

Notes

— Troubleshooting with the BMW DIAGNOSTIC SYSTEM

— Battery charged, U-min=12V

— The diagnosis versions can be distinguished by the display of the BMW
service tester

— Diagnosis version 1:— 3-digit selection numbers

— Diagnosis version 2:— 1-—digit selection numbers

Fuses

Fuse Fault when fuse is defective

No. F17 Engine does not start (start interlock relay) diagnostic
procedure not possible

No. F12 Reversing lamp failure

Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)

Explanation of Defect Code Memory

The EGS control unit can detect 22 different defect codes with a series of
additional information. It has room for 5 defect locations and their additio-
nal information in its defect code memory.

— Defectlocation: Here, the defect text from the table of defect codes is sup-
plemented by the corresponding pin numbers of the control unit.

~ Type of defect: Indicated here is whether the defect is a break, a short to
plus, a short to ground or a plausibility error.

— Defect currently set ("Diagnosis version 27): The response of the control
unit to this statement can be in the affirmative, negative or conditionally af-
firmative or conditionally negative. In the case of a restricted reply to the
question as to whether the defect code is currently set, the additional infor-
mation "statement not sure since test condition is not currently fulfilled” ap-
pears. This means that the control unit cannot currently check the indicated
defect code since, for example, the component is not active. However, the
defect code was set or not set the last time the test condition was fulfilled.

— Intermittent defect ("Diagnosis version 2°): The reply to this statement is
in the affirmative when the defect disappeared at least once and the reap-
peared. Intermittent defect codes additionally indicated how often the de-
fect disappeared and reappeared.

N
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)

@

Defect Codes which can be detected and stored by the control unit

Selecti-
on No.

01
02
03
04
05

06
07
08
09
10

11

12

13

14
15
16

Defect location

Transmission relay
Check sum eprom
Kickdown switch
Program switch

Throttle valve signal,
accelerator peaal
signal

Solenoid MV 1
Solenoid MV 2

MV 1, MV2

Lifting magnet P/N lock

MV 1, lifting magnet
P/N lock

MV 2, lifting magnet
P/N lock

MV 1, MV2, ifting ma-
gnet
P/ lock

Conv. lockup clutch
solenoid

MV 1, MV-WK
MV 2, MV-WK
MV 1, MV 2, MV-WK

Pins at
control unit

1
2
4,14, 15
32

16
17
16,17
20
16, 20

17,20

1, 16,17, 20

25

16, 25
17,25
16, 17, 25

-~ Defect code 1
— Defect code 2
— Defect code 3
- Defect code 4
— Defect code 5

— Defect code 6
-» Defect code 7
— Defect code 8
—> Defect code 9
-» Defect code 10

~» Defect code 11

— Defect code 12

—» Defect code 13

- Defect code 14
— Defect code 15

— Defect code 16

Selecti-
on No.

17

18

19

20

21
22
23
24

25
26
27

28

29

30
31

Defect location

Lifting magnet P/N
lock, MV-WK

MV 1, Lifting magnet
P/N lock, MV-WK

MV 2, Lifting magnet
P/N lock, MV-WK

Power supply for MV
and DR

Speed signal TR
Pressure regulator DR
Ignition timing tap

Speed sensor n—ab,
downshift protection

Overrev guard
Injection signal ti

SPEED SENSOR or
TORQUE CONVER-
TER

Fault display

Check sum program
island

Battery voltage
Selector lever position

Pins at
control unit

20, 25

1, 16, 20, 25

1,17, 20,25

21
22
24
8,27

11

- Defect code 17

— Defect code 18

- Defect code 19

- Defect code 20

—-» Defect code 21
—-» Defect code 22
— Defect code 23
— Defect code 24

— Defect code 25
- Defect code 26
— Defect code 27

— Defect code 28
— Defect code 29

— Defect code 30
— Defect code 31
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 /4 HP-24)
8

Defect codes which can be defined by way of status monitoring but Possible causes if diagnostic procedure cannot be initiated
do not appear in the defect code memory
Diagnostic link defective — Defect code 300

No kick—down shifts — Defect code 200 Power supply to control unit defective — Defect code 301
Only kick-down shifts —> Defect code 201 Selector lever position — Defect code 302
No S—program —> Defect code 202 Selector lever position not detected — Defect code 303
No M—program -> Defect code 203
No program switcnover - Defect code 204
No engine intervention — Defect code 205
Incorrect fault display — Defect code 206
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 1

+D+¢ Defect code memory: 1 Transmission relay

Explanation: This defect code is stored when the relay in the transmis-
sion control unit cannot energize or deenergize. Activation or deactivation
of the solenoid valves no longer possible.

Effect: Mechanical emergency program
Possible causes: Relay sticking

Troubleshooting: Replace control unit

Defect Code 2

¢+D+¢ Defect code memory: 2 Check sum eprom

Explanation: This defect code is stored when the checksum no longer
agrees with the original. Diagnostic procedure not possible for current
defect.

Effect: Mechanical emergency program
Possible causes: Change in transmission program (software)

Troubleshooting: Replace control unit.
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Defect Code 3

+D+¢ Defect code memory: 3 Kickdown switch

Explanation: This defect code is stored when ground is constantly ap-
plied at Pin 2. As a result, only kick—down shifts are performed.

Effect:

"Diagnosis version 1”: Only kick—down shifts.

"Diagnosis version 2”: Diagnosis shifts are suppressed.

Possible causes: Line to control unit Pin 2 or KD switch defective.

Troubleshooting: As displayed on screen.

ﬁ Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 4

¢D¢ Defect code memory: 4 Program switch

Explanation: This defect code is stored when, at the same time, two or
three of the wires to the control unit Pins 4 (S—program), 14 (E—program),
15 (M—program) are applied to ground. As a result, no program switcho-
vers are possible.

Effect: The E-program is set by the control unit.

Possible causes: Wires from the program switch to the EGS control unit
or to the instrument cluster defective, or program switch defective.

Note: Observe display in instrument cluster during troubleshooting.

Troubleshooting: As displayed on screen.
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 5

+D¢ Defect code memory: 5 Throttle valve signal,
accelerator pedal signal

Explanation: This defect code is stored when the control unit receives no
signal from the EML control unit relating to the set throttle angle. As are-
sult, no braking effect when coasting and upshift too early.

Effect:
"Diagnosis version 17: Incorrect shifting points
"Diagnosis version 2" Mechanical emergency program

Possible causes: Wire to Pin 32 or EML controf unit defective.

Troubleshooting: Check wires to EML and ASC control unit in accordan-
ce with schematics.

Defect Code 6

¢+D+¢ Defect code memory: 6 Solenoid MV 1

Explanation: This defect code is stored when the wire from the control
unit Pin 16 to MV 1 has a break or a short to ground.

Effect: Mechanical emergency program

Possible causes: Wire or winding of the solenoid vaive MV 1 defective.

Troubleshooting: As displayed on screen.
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 7

+D+¢ Defect code memory: 7 Solenoid MV 2

Explanation: This defect code is stored when the wire from the control
unit Pin 17 to MV 2 has a break or a short to ground.

Effect: Mechanical emergency program

Possible causes: Wire or winding of the solenoid valve MV 2 defective.

Troubleshooting: As displayed on screen.

Defect Code 8

¢D+ Defect code memory: 8 MV 1, MV 2

Explanation: This defect code is stored when the wires from the control
unit Pin 16 and Pin 17 to MV 1 and MV 2 are interconnected or have a
short to ground.

Effect: Mechanical emergency program

Possible causes: Wires or winding of the solenoid valves MV 1 and
MV 2 defective.

Troubleshooting: As displayed on screen.
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BMW

8

Defect Code 09

+D¢ Defect code memory: 09 Lifting magnet P/N lock

Explanation: This defect code is stored when the wire from the control
unit Pin 20 to the lifting solenoid shift-lock has a break or short to ground
or is linked to MV 1 or MV 2,

Effect: Mechanical emergency program

Possible causes: Wire or winding of the lifting solenoid shift-lock defec-
tive.

Troubleshooting: As displayed on screen.

. Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)

Defect Code 10

+D¢ Defect code memory: 10 MV 1, lifting magnet P/N
lock

Explanation: This defect code is stored when the wires from the control
unit Pin 16 and Pin 20 to MV 1 and lifting solenocid shift-lock are intercon-
nected or have a short to ground.

Effect: Mechanical emergency program

Possible causes: Wires or winding of the solenoid valve MV 1 and lifting
solenoid shift-lock defective.

Troubleshooting: As displayed on screen.
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8

Defect Code 11

+D+¢ Defect code memory: 11 MV 2, lifting magnet P/N
lock

Explanation: This defect code is stored when the wires from the control
unit Pin 17 and Pin 20 to MV 2 and lifting solenoid shift-lock are intercon-
nected or have a short to ground.

Effect: Mechanical emergency program

Possible causes: Wires or winding of the solenoid valve MV 2 and lifting
solenoid shift-lock defective.

Troubleshooting: As displayed on screen,

Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP—24)

Defect Code 12

+D¢ Defect code memory: 12 MV 1, MV 2, lifting magnet
P/N lock

Explanation: This defect code is stored when the wires to the specified
valves have a break or short to ground. It is also set when one or several
solenoid valves have a short to plus or a short among each other.

Effect: Mechanical emergency program
Possible causes: Wires defective or winding short of solenoid valves.

Troubleshooting: As displayed on screen.
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8

Defect Code 13

oD+ Defect code memory: 13 Conv. lockup clutch
solenoid

Explanation: This defect code is stored when the wire from the control
unit Pin 25 to the MV-WK has a break or a short to ground.

Effect: Mechanical emergency program
Possible causes: Wire or winding of the MV-WK defective

Troubleshooting: As displayed on screen.

Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)

Defect Code 14

+D¢ Defect code memory: 14 MV 1, MV-WK

Explanation: This defect code is stored when the wires from the control
unit Pin 16 and Pin 25 to MV 1 and MV-WK are interconnected or have a
short to ground.

Effect: Mechanical emergency program
Possible causes: Wires or winding of MV 1 or MV-WK defective.

Troubleshooting: As displayed on screen.
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 15

+D+¢ Defect code memory: 15 MV 2, MV-WK

Explanation: This defect code is stored when the wires from the control
unit Pin 17 and Pin 25 to MV 2 and MV-WK are interconnected or have a
short to ground.

Effect: Mechanical emergency program
Possible causes: Wires or winding of MV 2 or MV-WK defective.

Troubleshooting: As displayed on screen.

Defect Code 16

+D+¢ Defect code memory: 16 MV 1, MV 2, MV-WK

Explanation: This defect code is stored when the wires from the control
unit Pin 16, Pin 17 and Pin 25 to MV 1, MV 2 and MV-WK are intercon-
nected or have a short to ground or in the case of a winding short in lifting
solenoid shift lock.

Effect: Mechanical emergency program

Possible causes: Wires or winding of MV 1, MV 2, MV-WK or lifting so-
lenoid shift-lock defective.

Troubleshooting: As displayed on screen.
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@ Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 17 Defect Code 18
+D¢ Defect code memory: 17 Lifting magnet P/N lock, +D+¢ Defect code memory: 18 MV 1, Lifting magnet P/N
MV-WK lock, MV-WK
Explanation: This defect code is stored when the wires from the control Explanation: Explanation: This defect code is stored when the wires to
unit Pin 20 and Pin 25 to the liting solenoid shift-lock and MV-WK are the specified valves have a break or a short to ground. It is also set when
interconnected or have a short to ground. one or several solenoid valves have a short to plus or a short among
each other.

Effect: Mechanical emergency program
Effect: Mechanical emergency program

Possible causes: Wires or winding of lifting solenoid shift-lock and MV~
WK defective. Possible causes: Wires defective or winding short of solenoid valves.

Troubleshooting: As displayed on screen. Troubleshooting: As displayed on screen.
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Defect Code 19

+D+ Defect code memory: 19 MV 2, Lifting magnet P/N
lock, MV-WK

Explanation: This defect code is stored when the wires to the specified

valves have a break or a short to ground. It is also set when one or seve-

ral solenoid valves have a short to plus or a short among each other.
Effect: Mechanical emergency program
Possible causes: Wires defective or winding short of solenoid valves.

Troubleshooting: As displayed on screen.

ﬁ Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 20

+D¢ Defect code memory: 20 Power supply for MV and
DR

Explanation: This defect code is stored when all solenoids are intercon-
nected or have a break, or when one or several solenoid valves or the
pressure regulator or the voltage supply have a short to plus.

Effect: Mechanical emergency program

Possible causes: Wires, windings of solenoid valves or voltage supply at
Pin 1 defective.

Troubleshooting: As displayed on screen,
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 21

+D¢ Defect code memory: 21 Speed signal TR

Explanation: This defect code is set when the control unit receives no
engine speed signal.

Effect: Mechanical emergency program

Possible causes: Wire to Pin 21 defective or wire to DME control unit
Pin 3 defective.

Troubleshooting: As displayed on screen.

Defect Code 22

+D+¢ Defect code memory: 22 Pressure regulator DR

Explanation: This defect code is stored when the wire from the controi
unit Pin 22 to the pressure regulator in the transmission control unit has a
break or a short to plus or ground.

Effect: Mechanical emergency program
Possible causes: Wire or winding of pressure regulator defective.

Troubleshooting: As displayed on screen.
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 23

+D+ Defect code memory: 23 Ignition timing tap

Explanation: This defect code is stored when the wire from the control
unit Pin 24 has a break or is applied to ground for longer than 3 seconds.
it can also be set when the wires to the program switch Pin 4, 14 or 15
have a short to U-batt.

Effect: Mechanical emergency program
Possible causes: Wire defective

Troubleshooting: As displayed on screen and observe status monitoring
of the program switch. If display incorrect, check wires from Pin 4, 14 and
15 in accordance with schematic for a short or break.

Defect Code 24

+D¢ Defect code memory: 24 Speed sensor n-ab,
downshift protection

Explanation: This defect code is stored when the output speed fails at
high engine speeds and the downshift protection facility is active.

Effect: Mechanical emergency program

Possible causes: Wire from control unit Pin 8 to speed sensor or engine
speed sensor defective.

Troubleshooting: As displayed on screen.
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BMW

- Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)

8
Defect Code 25 Defect Code 26
+D¢ Defect code memory: 25 Overrev guard +D¢ Defect code memory: 26 Injection signal ti
Explanation: This defect code is stored when the DME does not cut—out Explanation: This defect code is stored when the increase in engine
at maximum engine speed. speed depending on the throttle position is not plausible.
Possible causes: DME control unit defective. Effect: Mechanical emergency program
Troubleshooting: As displayed on screen. Possible causes: Wire to Pin 11 or injection signal from DME defective.

Troubleshooting: As displayed on screen.
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Defect Code 27

+D+¢ Defect code memory: 36 SPEED SENSOR or
TORQUE CONVERTER

Explanation: This defect code is stored when, at engine speeds above
3000 rpm, the control unit receives no output speed signal in a drive ran-
ge (R D, 3 21).

Effect: Mechanical emergency program

Possible causes: Wire from the control unit Pin 8 and 27 to speed sen-
sor, engine speed sensor, torque converter or clutch defective.

Troubleshooting: As displayed on screen.

@’ Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 /4 HP-24)
8

Defect Code 28

+D¢ Defect code memory: 28 Fault display

Explanation: This defect code is stored when the fault display wire has a
short to plus or ground.

Effect: No or incorrect fault display
Possible causes: Wire from Pin 33 to instrument cluster defective.

Troubleshooting: The fault display is activated by the control unit at Pin
33. Normally (engine running, no fault), the level is referred to ground. If
the line has a break or a short to plus the instrument cluster sends the
error message "transmission” at an engine speed greater than approx.
500 rpm. Check wire in accordance with schematic.

Pt
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Defect Code 29

+D¢ Defect code memory: 29 Check sum program
island

Explanation: This defect code is stored when a change occurs in a part
of the memory area.

Effect: Mechanical emergency program
Possible causes: Change in transmission program (software).

Troubleshooting: Replace control unit.

Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)

Defect Code 30

+De¢ Defect code memory: 30 Battery voitage

Explanation: This defect code is stored when the on—-board voltage is
within the range between 8.0 V and 9.5 V at engine speeds greater than
1600 rpm.

Effect: Mechanical emergency program
Possible causes: Alternator or battery defective.

Troubleshooting: Check voltage supply.
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 31

+D+ Defect code memory: 31 Selector lever

Explanation: This defect code is stored when the engine can be started
aithough there is no plus at Pin 28 (identifier position P or N).

Effect: Vehicle can be started with gear range engaged.
Possible causes: Wire to Pin 28 has a break or start relay defective.

Troubleshooting: Check wire in accordance with schematic.

Defect Code 200

Explanation: No kick—down shifts are performed

Possible causes: Wire from EML. control unit to EGS control unit Pin 2
has a break or a short to plus, or pedal position sensor defective.

Troubleshooting: ¢D+# Status monitoring kick—down switch. If display
incorrect, check wire to Pin 2 or pedal position sensor.

Defect Code 201

Explanation: Only kick—down shifts are performed.

Possible causes: The wire from the EML control unit to control unit Pin 2
has a short to ground or pedal position sensor or EML control unit defecti-
ve.

Troubleshooting: #D+¢ Status monitoring kick—down switch. If display
incorrect, check wire to Pin 2 and pedal position sensor.
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 202

Explanation: S—program cannot be switched.

Possible causes: Wire from program switch to control unit Pin 4 has a
break.

Troubleshooting: ¢D¢ Status monitoring program switch. Ground
must be applied at Pin 4 when program switch S is operated.

Defect Code 203

Explanation: M—program cannot be switched.

Possible causes: Wire from program switch to control unit Pin 15 has a

break.

Troubleshooting: ¢D¢ Status monitoring program switch. Ground
must be applied at Pin 15 when the program switch M is operated.

Defect Code 204

No program switchover

Explanation: Program switchover is not possible. Only E-program.

Possible causes: No ground from control unit Pin 6 to program switch,
connector of program switch detached, program switch defective, wire
has a break.

Troubleshooting: D¢ Status monitoring. Operate program switch and
compare to test display.
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 205

No engine intervention

Explanation: No torque reduction due to retarded ignition during gears-
hift. This results in long slip times and premature wear of the clutches.

Possible causes: Wire from control unit Pin 24 has a short to plus.

Troubleshooting: ¢D¢ Activate components. Activate engine interven-
tion (ignition timing intervention). A short drop in engine speed c¢an be
detected when the engine is running at operating temperature, if not, con-
nect universal adapter and check wire Pin 24,

e,

Defect Code 206

Incorrect fault display

Explanation: The error message transmission appears in the instru-
ment cluster despite normmal operation of the transmission.

Possible causes: The wire from contro! unit Pin 33 to instrument cluster
has a break or a short to plus.

Troubleshooting: Connect universal adapter and check wire.

- With ignition on measure between:
~Pin33and 19 - U-Batt

— With engine on measure between:
- Pin33and 19 — approx. 0 V
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 300

Diagnostic link defective

Explanation: The diagnostic link TxD or RxD has a break or has a short
to plus or ground.

The TxD link leads from the diagnostic socket Pin 20 to the EGS control
unit Pin 13 and is bypassed to ground when the diagnosis cover is clo-
sed.

The RxD leads from the diagnostic socket Pin 15 to the EGS control unit

Pin 25 and is bypassed to terminal 30 when the diagnosis cover is closed.

Troubleshooting: Check wire.

Defect Code 301

Voltage supply to control unit defective

Explanation: The power supply to the EGS control unit Pin 35 is interrup-
ted.

Troubleshooting: Check wire.
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Defect Code 302

Selector lever position

Explanation: The selector lever is not in position P or N.

Troubleshooting: Set selector lever to correct position.

Defect Code 303

Selector lever position not detected

Explanation: The selector lever position cannot be detected by the EGS
control unit. As a result, the diagnostic procedure cannot be initiated in
"diagnosis version 1",

Compare display of selector lever position in instrument cluster.

Possible causes:

— The wires from the selector lever switch to control unit Pin 18, 28, 29, 30
have a break or a short to plus.

— The voltage supply to the selector lever switch is interrupted.

— The selector lever switch (conductors) is defective.

Troubleshooting: Check fuse 17.

Check selector lever switch (see component testing).

Check wires to EGS control unit Pin 18, 28, 29, 30 (see com ponent
testing).

Explanation: The power supply to the EGS contro! unit Pin 34 is interrup-
ted.

Troubleshooting: Check wire
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Component Testing

The following instructions serve as a supplement to EGS self-diagnosis Kick-Down Signal
and assumes that the BMW Service Tester is used to monitor the system

statuses. Check the kick-down signal from the EML control unit by way of the uni-

versal adapter with the ignition switched on and control unit connected.

Notes on Test Procedure

Pin-No.  Accelerator Nominal
Observa safety codes and accident prevention regulations when perfor- pedal fully value
ming work on the engine and transmission electrical systems. depressed
if not otherwise specified, always switch off the ignition. 5 2+ Yes <1V
No >10V

Important
If values deviate, perform #D+# Status monitoring EML control unit.

Before disconnecting the control unit or the battery, read out the
defect code memory and print out complete with troubleshooting.
Detach control unit connector only when the ignition is switched
off.

Check wires only with the control unit connector or component connector
detached.

Always check in accordance with the schematics (note connector and pin
numbers).

The specified nominal values refer to a room temperature of 23 + 5°C.

Refer to repair instructions for information on removal and installation as
well as technical data (— microfiche).

Tests during troubleshooting are performed at the universal adapter with
the transmission wire harness or EGS control unit connected.

Ensure good contacting in order to avoid contact resistances.
Only use suitable test equipment (test leads, terminals, probe tips etc.).
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

06/¥0

Solenoid Valves, Speed Sensors and Hydraulic Pressure
Regulator in the Transmission Control Unit

Measure resistance of solenoid valves, speed sensors and of the hydrau-
lic pressure regulator by way of the universal adapter with the control unit
disconnected and ignition switched off.

Component  Pin No. at universal  Pin No. attrans-  Nominal value

adapter mission connector
MV 1 16/1 5/8 22...60Q
Mv 2 17/1 6/8 22...60Q
MV-WK 25/1 7/8 22...60Q
R
MV-DR 22/1 1/8 1,7..6,5Q
DZF 27/8 3/4 22...60Q P31 24 001

Connector at gearshift unit

If values deviate, repeat test at gearshift unit if OK,, replace wire, if not,
remove gearshift unit and repair defective component, replace if necessa-
ry, see repair instructions.
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Gear Selector Lever Switch

Check the gear selector lever switch by means of the universal adapter
with the control unit connected and ignition switched on. (Measure bet-
ween Pin 19 and the specified pins. "0” corresponds to approx. 0V, "1”
corresponds to approx. 12 V).

Selector lever Pin 18 Pin 28 Pin 29 Pin 30
in position (L1) (L2) (L3) (L4)

P 1 1 0 0

R 1 0 0 1

N 0 1 1 0

D 0 0 0 1

3 0 0 1 0

2 1 0 0 0

1 1 0 1 0

If a voltage is not measured at any position, check pulse supply of selec-
tor lever switch. If activation is defective, remove selector lever switch and
check in accordance with table, replace if necessary. (Pin + referred to
Pin L1...L4; "1" corresponds to approx. 0Q and "0” more than 10 k<). if
OK., replace wires or plug connections.

The reversing light is switched via the pins RF and RF+ in the selector
lever position R.

P31 24 002

Selector lever switch left-hand drive

P31 24 003

Selector lever switch right-hand drive
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Electronic Transmission Control (EGS: GS 1.21, GS 1.22, GS 1.26, GS 1.27 / 4 HP-24)
8

Program Button

Check the program button with the aid of universal adapter with the con-
trol unit connected and ignition switched on. (Measure between Pin 19 —
and the specified pins. "0” corresponds to approx. 0 V, "0*” corresponds to
approx. 1V, "1” corresponds to approx. 12 V).

Program button Pin number
depressed at controi
unit

S E M 4 14 15
yes - - 0 1 1

no - - 0* 1 1

- yes - 1 0 1

- no - 1 o* 1

- - yes 1 1 0

- - no 1 1 o*

If values deviate, check ground connection of program button and replace
if necessary. If OK., remove program button, check in accordance with
block diagram and switch view and replace if necessary. Check wires and
connectors and replace if necessary. Otherwise replace control unit.

1 | -
T X r———
3
~M
~E

4
7 O & O
10 —
8 [
P31 24 004
Program button S-E-M with switching diagram
6 —X)— I
O O
4 ~
3 —4 (6]
6 N
R e—
P31 24 005

Program button A-M with switching diagram (US version)

06/+0

-80°09t¢

0661



BMw| Electric Steering Column Adjustment

Functional Description

The electric steering column adjustment basically consists of the following
components:

Steering column switch
Control unit
Steering column with electric gear motors

Inclination and longitudinal adjustment of the steering wheel enables indi-
vidual and ideal adaption to the driver’s requirements.

With the aid of the steering column switch, two electric gear motors are
driven which move the upper section of the steering column into the requi-
red position by way of flexible drive shafts and threaded spindies.

Notes on the BMW DIAGNOSTIC SYSTEM

Not applicable

Abbreviations

Not applicable
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BMw [ Electric Steering Column Adjustment

Pin Assignments

Pin assignments at connector X 1229 (4-pole)

Pin  Type Description/function Connection Type of signal Tester display Measurement notes
1 E Terminal 31 Load ground for
gear motors
E Terminal 30 Fuse F40 12 Voit
3 E input handbrake contact Handbrake 12 Voit insignificant for
function
4 E Terminal 31 Electronic ground
Pin assignments at connector X 18098 (5-pole)
Pin  Type Description/function Connection Type of signal Tester display Measurement notes
1 A Gear motor connection
Inclination down Gear motor inclination +/-12 Volt
2 A Gear motor connection
Inclination up Gear motor inclination +/-12 Volt
3 A Gear motor connection
Longitudinal forward Gear motor longitudinal
adjustment +/-12 Voit
not used
5 A Gear motor connection
Longitudinal back Gear motor longitudinal
adjustment +/-12 Volt
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| BgWI Electric Steering Column Adjustment

Pin assignments at connector X 18099 (12-pole)

Pin Type Description/function Connection Type of signal Tester display Measurement notes
1-7 not used
8 E Switch signal Steering column switch

Inclination up 12 Voit
9 E Switch signal Steering column switch

Inclination down 12 Volt
10 E Switch signal Steering column switch

Longitudinal adjustment

forward 12 Volt
11 E Switch signal Steering column switch

Longitudinal adjustment

back 12 Volt
12 A Ground connection Steering column switch
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[BMW] Electric Steering Column Adjustment

Troubleshooting

Precondition:

Battery charged U > 115V,
Fuse F 40 in rear fuse distributor |ll OK.

Disconnect connector X 18093 under
instrument panel to the left next to
steering column. Do not operate
switch. Is there continuity between

Pin 3 and:

Pin 1 “longitudinal adjustment forward”
Pin 2 “longitudinal adjustment back”
Pin 4 “inclination up”

Pin 5 “inclination down"?

no

|

With switch set in corresponding position,
is there continuity between Pin 3 and
Pin 1/2/4/5?

—yes —»

—no —

Renew switch

Replace switch
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Bmw | Electric Steering Column Adjustment

Detach connector X 1229 from control unit  —no —
behind muiti-information display on the heater.

Is ground applied to connector at Pin 1 and

Pin 47

yes
|

Is U > 11.5 V applied at Pin 27 —no —

|

yes

|

Reattach connectors X 18093 and X 1229. -—no—
Detach connector X 18098 (5-pole) on control

unit. With switch set to corresponding position

is

U > 11.5 V applied

at Pin 3 “longitudinal adjustment forward”

at Pin 5 “longitudinal adjustment back”

at Pin 2 “inclination up”

at Pin 1 “inclination down"?

yes

¢
Is there continuity on the wires between -—-No —>
connector X 18098 and X 18096/X
180977

|

yes
|

Repair wire to negative pole of battery
for Pin 1 or to body ground for Pin 4.

Repair wire to power distributor
1.

Replace control unit

Repair wire
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BMW| Electric Steering Column Adjustment

Are drive shafts and threaded spindles —no —  Renew drive shafts or renew steering
OK.? column

Renew gear motor.

06/+0

9-vVO0'LEeCE

0661



Steering Column Memory (LSM)

Functional Description

The steering column memory (LSM) represents an extension of the seat-
mirror memory. The position of the steering wheel (inclination and longitu-
dinal adjustment) can be set in an optimum driving position by means of
two electric motors. The switch mounted on the left-hand side of the
steering column is used for this purpose. The control unit activates the
motors via a relay corresponding to the required adjustment direction. A
set steering column position can be stored by the LSM control unit. The
voltage values of the feedback potentiometers serve as data for the con-
trol unit indicating the relevant status of the steering column. The corre-
sponding voltage is stored fail-safe in an EEPROM. A certain steering
column position can be programmed and called up via the keypad (three
position keys, one memory key) of the SM/SPM system. The LSM system
also includes an entrance/exit function: For description, refer to Section
"Entrance/Exit Function” 3231.1A-2.

System Components

— Electrically adjustable steering column with two electric motors for incli—
nation and longitudinal adjustment.

- Two feedback potentiometers flanged onto the electric motors
— Steering column switch for operation
— Wire harness LSM

Note: The steering column memory control unit is only installed in con-
junction with the seat/mirror memory. This steering column memory func-
tion is not possible in vehicles without a seat/mirror memory, only manual
adjustment is possible in this case. A relay module (without self—diagno-
sis capabilities!) is installed instead of the LSM control unit.

Location of the Controi Unit

In the E31, the control unit is mounted above the heater/air conditioning
unit. The control unit is accessible after removing the heater outlet in the
centre console or the MID and the radio.
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Steering Column Memory (LSM)

Entrance/Exit Function

To provide convenient entrance and exit for the driver, at the end of a trip,
the steering column is moved to the topmcst inclination position (= en-
trance/exit position). The drive position is reassumed when the vehicle is
used once again.

In order to detect whether the driver wishes to enter/exit the vehicle (en-
try/exit position) or whether he wishes to drive (drive position), the control
unit uses the following inputs for evaluation: Driver's door, handbrake,
terminal R, terminal 15. Certain signals must be applied at these inputs in
order to inform the control unit whether the steering column is in the drive
position or entry/exit position. The table below shows the 10 combinations
relevant for the control unit:

Note: In the event of faults in the entry/exit function, refer to Chapter
"Troubleshooting” defect code 21.

1 2 3 ) 5 6 7 8 9 10
Handbrake applied applied applied applied applied released released released released released
Terminal 15 off off off on on off off off on on
Terminal R off off on on on off off on on on
Door contact closed open open closed open closed open open ciosed open
Drive position no no no yes no no no no yes yes
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Definition of Potentiometer Voltages
To ensure perfect operation of the LSM, the following potentiometer voit-
age progressions are defined for the adjustment procedure:

During positive direction of movement of the drives, the voltages of the
corresponding feedback potentiometer must increase and decrease in
negative direction of movement. Positive direction of movement is defined
as: Inclination adjustment up, longitudinal adjustment towards the driver.

Adjustment procedure

The effective adjustment range (manual and memory adjustment) is re-
stricted in order to relieve the load on the mechanical limit stops of the
steering column. The drive motors are switched off before reaching the
mechanical fimits.

The mechanical limits are determined by the control unit in an adjustment
procedure. Call: Via diagnosis request or during initial operation of the
system.

Procedure: After a delay period of approx. 6 seconds, the following direc-
tions of movement are each activated for 6 seconds one after the other.

1. Inclination down

2. Longitudinal adjustment forward (towards driver)
3. Inclination up

4. Inclination down

5. Longitudinal adjustment back

On completion of the adjustment procedure, the steering column stops in
the "zero position”, the assumed position is stored as the zero position in
the EEPROM of the control unit. The adjustment procedure has a dura-
tion of approx. 50 seconds.

Notes on the BMW DIAGNOSTIC SYSTEM

ATTENTION: ACCIDENT RISK IN ADJUSTMENT RANGE OF THE
STEERING COLUMN DURING THE ADJUSTMENT PROCEDURE!

The adjustment procedure can be terminated by switching on the
terminal 15.

Abbreviations

LSM Steering column memory
LSS Steering column switch
SG Control unit
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Steering Column Memory (LSM)
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Pin Assignments

Pin assignments at connector X 1229

Pin Type Description/Function Connection Type of signal  Status display Measurement notes
1 E Terminal 31 Load ground for adjustment  — - -
motors
E Terminal 30 Fuse 12 Voit - -
E Input handbrake contact Handbrake 12 Volt Status display active low
E Terminal 31 Electronic ground - - -
Pin assignments at connector X 18098
Pin Type Description/Function Connection Type of signai Status display Measurement notes
A Motor connection, inclination down  Inclination adjustment motor ~ +/~12 Volt - -
A Motor connection, inclination up Inclination adjustment motor  +/-12 Volt - -
A Motor connection, longitudinal Longitudinal adjustment +/-12 Volt - -
adjustment forward motor
A not used - -— - -
A Motor connection, longitudinal Longitudinal adjustment +/-12 Volt - -

adjustment back

motor
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Steering Column Memory (LSM)

Pin assignments at connector X 18099

Pin Type Description/Function Connection Type of signal  Status display Measurement notes
1 A Potentiometer supply Longitudinal adjustment + 5 Volt Potentiometer -
measured value
2 A Potentiometer supply Inclination + 5 Volt Potentiometer -
measured value
3 A Potentiometer ground Longitudinal adjustment — >0 Voit - -
4 A Potentiometer ground Inclination — >0 Volt - -
5 A Potentiometer feedback Potentiometer inclination 5 Volt - -
6 A Potentiometer feedback Potentiometer longitudinal 5 Volt - -
adjustment
7 - not used - - - -
E Switch signal Switch inclination up 12 Volt Status display active low
E Switch signal Switch inclination down 12 Volt Status display active low
10 E Switch signal Switch longitudinal 12 Volt Status display active low
adjustment forward
11 E Switch signal Switch longitudinal 12 Volt Status display active low
adjustment back
12 A Ground Steering column switch - - -
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Steering Column Memory (LSM)

Pin assignments at connector X 18131

Pin Type Description/Function

Connection

Type of signal  Status display

Measurement notes

1 A Diagnosis TXD Diagnostic connector - - -

2 E Diagnosis RXD Diagnostic connector - - -

3 E Connection Terminal 15 Connector memory 12 Volt - -

4 E Connection Terminal R Connector memory 12 Volt - -

5 - not used - - - -

6 - not used - - - -

7 - not used - - - ~

8 A Memory LED LED 2 Volt Status display active high

9 A Connection keypad Keypad 5 Volt - -

10 E Connection door contact Door contact 12 Volt Status display active low

11 - not used - - - -

2 - not used - - - -
Adapter

Component Connector No.  Description Adapter No.

Control unit X 18099 12-pole black Cartool 614 4 80

Control unit X 18131 12-pole white Cartool 614 4 80
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Steering Column Memory (LSM)
8
Troubleshooting

Notes

— Troubleshooting with the BMW diagnostic system
— Battery charged, Umin = 12 Volt
— Removal and installation of control unit only with the ignition switched off

Defect Code Table

¢ D¢ Defect code memory — Defect codes which can be stored by

the control unit:

Defect code
Defect code
Defect code
Defect code
Defect code
Defect code
Defect code
Defect code
Defect code
Defect code 10:

O 0O N O O s LN =

: Inclination adjustment

: Longitudinal adjustment

: Calibration error adjustment logic

: Relay monitoring inclination

: Relay monitoring longitudinal adjustment

: Position—time monitoring inclination

. Position-time monitoring longitudinal adjustment
: Signal steering column switch

: Signal steering column switch

Signal steering column switch

Defect code 11: Signal steering column switch

Defect code 12:
Defect code 13:
Defect code 14:
Defect code 15:
Defect code 16:

Malfunctions ~ Defect codes which cannot be stored

Defect code 20:
Defect code 21:

Keypad

Terminal R
Memory LED
Relay monitoring
Relay moriitoring

LSM not in operation
Entry/exit function
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Steering Column Memory (LSM)

Defect Code 1

+D+ Defect code memory: 1 Inclination adjustment

Explanation: This defect code is stored when the adjustment system
moves beyond the operating range of inclination adjustment. Steering
column adjustment is no longer accepted if the defect code is set (inclina-
tion and longitudinal adjustment).

Possible cause: The measured voltage value of the potentiometer feed-
back is outside the permissible range.

Troubleshooting: The measured voltage value of the potentiometer
feedback is outside the permissible range. Troubleshooting: Check wires
to the adjustment motor for inclination adjustment, repair if necessary:
Adjustment direction "down”: From control unit connector X 18098 Pin 1
to connector X 18096 Pin 2. Adjustment direction "up”: From control unit
connector X 18098 Pin 2 to connector X 18096 Pin 1. if defect is not re-
paired, check wires from the LSM control unit to potentiometer for inclina-
tion adjustment and repair if necessary: Potentiometer connection "feed-
back”: From control unit connector X 18099 Pin 5 to connector X 18904
Pin 2. Potentiometer connection supply adjustment direction "up”: From
control unit connector X 18099 Pin 2 to connector X 18094 Pin 3. Poten-
tiometer connection supply adjustment direction "down”: From control unit
connector X 18099 Pin 4 to connector X 18094 Pin 1. If all wires and con-
nections are OK., check potentiometer and drive motors for inclination
adjustment and repair if necessary.

Defect Code 2

+D+¢ Defect code memory: 2 Longitudinal adjustment

Explanation: This defect code is stored when the adjustment system
moves beyond the operating range of longitudinal adjustment. Steering
column adjustment is no longer accepted if the defect code is set (inclina-
tion and longitudinal adjustment).

Possible cause: The measured voltage value of the potentiometer feed-
back is outside the permissible range.

Troubleshooting: Check wires from the LSM control unit to the adjust-
ment motor for longitudinal adjustment, repair if necessary: Adjustment
direction "forward”: From control unit connector X 18098 Pin 3 to connec-
tor X 18097 Pin 1. Adjustment direction "back”: From control unit connec-
tor X 18098 Pin 5 to connector X 18097 Pin 2. If the defect is not re-
paired, check wires from LSM control unit to potentiometer for jongitudinal
adjustment and repair if necessary: Potentiometer connection "feedback”:
From control unit connector X 18099 Pin 6 to connector X 18905 Pin 2.
Potentiometer connection supply adjustment direction “forward”: From
control unit connector X 18099 Pin 1 to connector X 18095 Pin 3. Poten-
tiometer connection supply adjustment direction "back”: From control unit
connector X 18099 Pin 3 to connector X 18095 Pin 1. If all wires and con-
nections are OK,, check potentiometer and drive motors for longitudinal
adjustment and repair if necessary.
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Steering Column Memory (LSM)
8

Defect Code 3

+D¢ Defect code memory: 3 Error adjustment logic

Explanation: This defect code is stored when the inclination adjustment
potentiometer moves although no activation command for the corre-
sponding adjustment motor has been given.

Possible cause: Potentiometer or motor connections interchanged.

Troubieshooting: Ensure all motor and potentiometer connections are
correct in accordance with pin assignment/schematic (longitudinal and
inclination adjustment) and correct/repair if necessary.

Defect Code 4

+D¢ Defect code memory: 4 Relay monitoring
inclination

Possible cause: Relay connections interchanged
Troubleshooting: Correct relay connections.

Defect Code 5

¢+D+ Defect code memory: 5 Relay monitoring
longitudinal direction

Possible cause: Relay connections interchanged
Troubleshooting: Correct relay connections.
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Steering Column Memory (LSM)

Defect Code 6

+D+ Defect code memory: 6 Position-time monitoring
inclination

Possible cause: Change in potentiometer voitage during adjustment not
correct. Can be caused, for instance, by blocking of the steering column
adjustment due to external obstruction (objects) or stiffness in the adjust-
ment kinematics.

Effect of defect: Steering column adjustment is deactivated in the
blocked inclination direction.

Troubleshooting: Check adjustment motors and adjustment kinematics
for inclination adjustment and repair if necessary. Clear the defect code
memory if no defect is found.

Defect Code 7

+D¢ Defect code memory: 7 Position-time monitoring
longitudinal adjustment

Possible cause: Change in potentiometer voltage during adjustment not
correct. Can be caused, for instance, by blocking of the steering column
adjustment due to external obstruction (objects) or stiffness in the adjust-
ment kinematics.

Effect of defect: Steering column adjustment is deactivated in the
biocked longitudinal direction,

Troubleshooting: Check adjustment motors and adjustment kinematics
for longitudinal adjustment and repair if necessary. Clear the defect code
memory if no defect is found.

S
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@ Steering Column Memory (LSM)

Defect Code 8

+D¢ Defect code memory: 8 Signal steering column
switch, adjustment direction back

Possible cause: Input of steering column switch signal active for longer
than 24 seconds.

Effect of defect: The corresponding signal is ignored for the time the de-
fect code is set.

Troubleshooting: Check wire and repair if necessary: From steering
column switch S 119 connector X 18093 Pin 2 to control unit connector
X 18099 Pin 11; if wire is OK., check steering column switch and renew if
necessary. Also check the ground wire from the control unit to the steer-
ing column switch and repair if necessary; From steering column switch
S 119, connector X 18093 Pin 3 to control unit connector X 18099 Pin 12.

Defect Code 9

¢+D¢ Defect code memory: 9 Signal steering column
switch, adjustment direction forward

Possible cause: Input of steering column switch signal active for longer
than 24 seconds.

Effect of defect: The corresponding signal is ignored for the time the de-
fect code is set.

Troubleshooting: Check wire and repair if necessary: From steering
column switch S 119 connector X 18093 Pin 1 to control unit connector
X 18099 Pin 10; if wire is OK., check steering column switch and renew if
necessary. Also check the ground wire from the control unit to the steer-
ing column switch and repair if necessary; From steering column switch
S 119, connector X 18093 Pin 3 to control unit connector X 18099 Pin 12.
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Steering Column Memory (LSM)

Defect Code 10

+D+ Defect code memory: 10 Signal steering column
switch, adjustment direction inclination down

Possible cause: Input of steering column switch signal active for longer
than 24 seconds.

Effect of defect: The corresponding signal is ignored for the time the de-
fect code is set.

Troubleshooting: Check wire and repair if necessary: From steering col-
umn switch S 119 connector X 18093 Pin 5 to control unit connector X
18099 Pin 9, if wire is OK.,, check steering column switch and renew if
necessary. Also check the ground wire from the control unit to the steer-
ing column switch and repair if necessary; From steering column switch S
119, connector X 18093 Pin 3 to control unit connector X 18099 Pin 12,

Defect Code 11

+D+¢ Defect code memory: 11 Signal steering column
switch, adjustment direction inclination up

Possible cause: Input of steering column switch signal active for longer
than 24 seconds.

Effect of defect: The corresponding signal is ignored for the time the de-
fect code is set.

Troubleshooting: Check wire and repair if necessary: From steering col-
umn switch S 119 connector X 18093 Pin 4 to control unit connector X
18099 Pin 8; if wire is OK., check steering column switch and renew if
necessary. Also check the ground wire from the control unit to the steer-
ing column switch and repair if necessary; From steering column switch S
119, connector X 18093 Pin 3 to control unit connector X 18099 Pin 12.
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Steering Column Memory (LSM)

Defect Code 12

+D+¢ Defect code memory: 12 Keypad

Possible cause: Short to ground
Effect of defect: Keypad signal is ignored

Troubleshooting: Check wire from control unit connector X 18131 Pin 9
via connector memory X 678 B Pin 12 to keypad (memory switch) and
repair if necessary; if wire is OK., check keypad (memory switch) and re-
pair if necessary.

Defect Code 13

¢+De¢ Defect code memory: 13 Terminal R

Possible cause: Controt unit does not detect terminal R when terminal
15 is active.

Effect of defect: Defect is ignored, unit operates as for terminal 15.

Troubleshooting: Check wire and repair if necessary: From teminal R
(connector memory X 394 B Pin 8) to control unit connector X 18131 Pin
4; if wire is OK., check ignition lock/wires and repair if necessary.
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Steering Column Memory (LSM)

Defect Code 14

+D+¢ Defect code memory: 14 Memory LED

Possible cause: The voltage which corresponds to the "memory” func-
tion is not detected by the control unit.

Effect of defect: Defect is ignored. Memory standby is not derived from
the LED itself but rather from the LED signal. There are no restrictions in
operation.

Troubleshooting: Check wire and repair if necessary: From control unit
connector X 18131 Pin 8 to connector memory X 678 B Pin 11 and further
to memory LED; if wire/contacts OK., check LED and renew if necessary.

Defect Code 15

¢D¢ Defect code memory: 15 Relay monitoring
Possible cause: Relay monitoring signal detected as active although no
relay activation command was given; Reason: Relay defect.
Effect of defect: Relay remains in operating position after activation.
Troubleshooting: Renew control unit.
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Defect Code 16

+D¢ Defect code memory: 16 Relay monitoring

Possible cause: No signal during relay activation.

Effect of defect: Relays do not respond during activation or internal de-

fect in control unit.
Troubleshooting: Renew control unit.

Defect Code 20

Malfunction: LSM failure

Effect of defect: Partial/total failure of LSM

Troubleshooting: The following causes are possible and should be in-
vestigated:

— Fuse No. 40

— Terminal 30 — Connection of the control unit: Control unit connector
X 1229 Pin 2

- Terminal 15 — Connection of the control unit: Control unit connector
X 18131 Pin3

— Ground connection of control unit: Control unit connector X 1229 Pin 1
(terminal 31L = load ground for motor currents) and Pin 4 (terminal 31
D = electronic ground; connected to E ground of the SM/SPM control
unit)
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Steering Column Memory (LSM)

Defect Code 21

Malfunction: Entry/Exit Function

Effect of defect: Entry/exit function defective

Funktionsprifung: Perform following function checks (order of operating
steps must be followed!):

Operating step Set position steering wheel
1. Sitin driver’s seat Entry/exit position
2. Close driver’s door Entry/exit position
3. Apply handbrake Entry/exit position
4. Switch on terminal R Entry/exit position

5. Switch on terminal 15
6. Open driver’s door
7. Release handbrake

Drive position
Entry/exit position
Drive position

Troubleshooting: If, during the individual operating steps, the actual sta-
tus of the steering wheel position does not correspond to the set status,
check the corresponding inputs with the aid of the status monitoring func-
tion in the diagnostic program. Check the inputs not detected by the con-
trol unit:

- Input terminal R: Check wire and repair if necessary: From terminal R
(connector memory X 394 B Pin 8) to control unit connector X 18131
Pin 4; if wire is OK,, check ignition lock/wires and repair if necessary.

- Input terminal 15: Check wire and repair if necessary: From terminal 15
(connector memory X 394 B Pin 9) to control unit connector X 18131
Pin 3.

— Input driver’s door: Check wire and repair if necessary: From driver’s
door contact via connector memory X 394 B Pin 12 to control unit connec-
tor X 18131 Pin 10. If wire is OK. and defect not rectified, check driver’s
door contact and renew if necessary (see Repair Instructions Group 61).

- Handbrake contact: Check wire and repair if necessary: From hand-
brake contact to control unit connector X 1229 Pin 3. If wire is OK. and
defect not rectified, check handbrake contact and renew if necessary
(see Repair Instructions Group 61).

e
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Functional Description

General

The airbag is a component part of the passive safety system.

Two different versions of the system are available:

— Driver’s airbag

— Full airbag (driver’s airbag and passenger’s airbag)

The systems basically consist of the following components:

- Diagnostic unit with ignition capacitor

— 2 crash sensors

— Crash sensor wire harness

— Airbag unit for driver (in steering wheel)

— Passenger’s airbag unit

—~ Passenger’s airbag unit (only full airbag)

— Cover plate (only full airbag)

- Wire harness for passenger'’s airbag unit (only full airbag)

The airbag is triggered in the event of a head-on collision at a speed in
excess of 30 km/h within the range from 30° to the left and right with
respect to the longitudinal axis of the vehicle

The ignition current flows when at least one front crash sensor and the
safety sensor in the diagnostic unit are closed simultaneously.

The ignition energy is made available by an ignition capacitor (35 V
voitage).

Function of Failure Warning Lamp

As of terminal R (ignition lock position 1), the failure warning lamp begins
to light for approx. 6 seconds and then goes out. The airbag system is in

standby mode. If a defect occurs in the airbag system, the failure waming
lamp begins to flash for approx. 60 seconds and then lights with a steady

fight. This shows the driver that the airbag system is not in standby mode.

The airbag system does not resume standby mode until the defect is
rectified and the defect code memory in the diagnostic unit has been
cleared.

Attention! The safety regulations in accordance with Repair Instructions
Group 32 must be observed when working on the airbag system.
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Airbag (AB)

Notes on the BMW DIAGNOSTIC SYSTEM Abbreviations
The diagnostic procedure is not possible if the plug connection X74 is
interrupted. AB Airbag

Perfarming the diagnostic procedure without sufficient ground connection
(by way of screw connection) at the casing of the diagnostic unit can
cause damage to the diagnostic unit, A Output
The diagnostic program detects which version of the airbag system is

installed in the vehicle and automatically assigns the corresponding

troubleshooting procedure.

The text "data transfer error” which may appear in the last line during

troubleshooting can be ignored (appears when battery disconnected).

If the text "airbag control unit found” appears in the identification page,

this indicates that although the diagnostic program has detected an

airbag control unit, the troubleshooting procedure has been allocated

incorrectly.

E Input
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Pin assignments

Connectors
Number Type Description
X74 8-pole, orange Plug connection airbag diagnos-
tic unit
X 75 6-pole, orange Plug connection sensors airbag
diagnostic unit
X 81 3—pole, orange Plug connection left front crash
sensor
X 86 3-pole, orange Plug connection right front crash
sensor
X 781 2-pole, orange Plug connection generator pas-
senger |
X782 2-pole, orange Plug connection generator pas-
senger ||
X783 2-pole, orange Plug connection generator driver
X784 2-pole, orange Plug connection airbag diagnos-
tic unit connection line generator
driver
X9997 2-pole red Plug connection driver’s airbag

unit

06/¥0

£-vo'veee

0661



eaw] Airbag (AB)
[&"

Pin assignments at connector X 74 (plug connection airbag diagnostic unit)

Pin Type Description/function Connection Type of signal Measurement notes
1 E B+ (terminal R not fuse—protected)  Wire harness approx. 12V Ignition lock position 1 (terminal R)
E  Startsignal Wire harness approx.12V During start procedure
not used
A Failure warning lamp signal Instrument cluster approx. 12V Ignition chk position 1 (terminal R)

E  Diagnostic link RxD

Diagnostic bus

A Diagnostic link TxD

Diagnostic bus

2
3
4
5 notused
6
7
8 not used

Adapters

Component Connector No.

Description

Adapter No.

Two—pole wire hamess connector X 781, X782,
on diagnostic unit X784

Two—pole wire hamess connector X 783
in steering column trim panel

Lead for airbag in conjunction with
airbag test connector

Airbag test connector

Cartool 62 1 280 / Cartool 62 1 260

Cartool 62 1 260
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=aw] Airbag (AB)

Troubleshooting

Defect Code Storage

Defect Code Detection

When in standby mode, all components of the airbag system (as of
terminal R) are constantly monitored for defects. Depending on the type
of defect, every fault must be applied for a certain period of time (200
ms...80 s} in order to be detected as a fault and to be stored. If a defect
code is stored, the airbag system remains out of operation until the defect
code is cleared by an external diagnostic unit (BMW diagnostic system,
BMW MoDiC, airbag diagnostic reset). The diagnostic unit, however, still
continues to monitor the system. If the defect conditions no longer exist
while diagnosis is being performed, the defect is indicated as a long—term
defect. If the defect no longer exists, the type of defect is changed to an
intermittent defect. The defect code, however, still remains in the defect
code memory.

intermittent Defect

In this case, measuring the relevant defect path is of little use since the
defect no longer exists at the time the test is carried out. In the case of
wire defects, troubleshooting could be carried out in accordance with the
instructions provided on the display screen. Wherever possible, the
complete wire as well as all plug connections on the defect path should
be visually inspected. Repair or renew any pinched wires and defective or
loose plug connections.

Attention! When elements of the system, such as steering wheel or

instrument cluster are removed when the airbag system is in standby
mode (as of terminal R), this is also detected by the diagnostic unit as a

defect and entered in the defect code memory. Therefore, it is absolutely
necessary to clear the airbag defect code memory after installation of
these components.

After selecting "read defect code memory”, a note appears on the screen
indicating whether the first defect code entry took place more than or less
than an hour ago. This helps to determine whether a defect occurred in
the workshop by removing system components.

Long-term Defects

n this case, perform troubleshooting as displayed on the screen. If no
defect can be found in the periphery, check the disconnected plug
connection for dirt and defects and if necessary repair or renew defective
parts.
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Bmwl Airbag (AB)

Defect Code Table

Defects which can be stored by the airbag diagnostic unit

Num-  Driver’s airbag Full airbag

ber

01 lgnition capacitor defective Ignition capacitor defective

02 Diagnostic unit malfunction Diagnostic unit malfunction

03 Driver’s airbag supply line, Driver’s airbag supply line,
insufficient insulation insufficient insulation

04 Driver’s airbag supply line Driver’s airbag supply line
defective defective

07 Left front front crash sensor,  Left front front crash sensor,
faulty contact faulty contact

08 Left front crash sensor defec-  Left front crash sensor
tive defective

09 Left front crash sensor, Left front crash sensor,
ground contact defective ground contact defective

10 Right front crash sensor, Right front crash sensor,
faulty contact faulty contact
Right front crash sensor Right front crash sensor

11 defective defective

12 Right front crash sensor Right front crash sensor
ground contact defective ground contact defective

13 Left front crash sensor supply  Left front crash sensor supply
line, insufficient insulation line, insufficient insulation

14 Left front crash sensor supply  Left front crash sensor supply

line defective

line defective

Num-  Driver's airbag Full airbag

ber

15 Right front crash sensor, Right front crash sensor,
insufficient insulation insufficient insulation

16 Right front crash sensor Right front crash sensor
supply line defective supply line defective

17 Warning lamp short—circuit Warning lamp short-circuit

18 Warning lamp defective Warning lamp defective

19 Defect memory set Defect memory set

20 Diagnostic unit defective Diagnostic unit defective

21 - Passenger’s airbag supply

line, insufficient insulation
22 - Passenger’s supply line

defective
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Automatic Stability Control (ASC)
8
Functional Description

General

The task of the system is to control the slip of the drive wheels, irrespec-
tive of the condition of the road surface and corresponding to the coeffi-
cient of friction with the aim of achieving optimum driving stability and pro-
pulsion.

During a control phase, the engine torque is reduced by way of the EML
(throttle control system). If this measure is not sufficient, the ignition angle
is displaced towards retard by DME control units or the ignition pulses
faded out. Fuel injection is interrupted during ignition fade—out.

Display and Switching Logic

The ASC multi-function lamp in the instrument cluster lights constantly
when the ignition is switched on (lamp check). The system is switched on
after engine start and can be switched off as required with the passive
button. The ASC multi—function lamp is off when the system is switched
on.

The ASC multi—function lamp flashing in the instrument cluster indicates
to the driver that the ASC control is active.

if the ASC multi-function lamp lights permanently with the engine run-
ning, this indicates that the system has switched off automatically due to
a defect or it was switched off by hand.

Safety Information

The ASC system must be switched off before testing the vehicle on a
brake or output test stand.

The ignition must be switched off before towing a vehicle with the front
axle raised.

Throttle Control via EML

The throttle is controlled by means of the electronic throttle control sy-
stem (EML).

if impermissibly high wheel slip occurs in a certain driving situation, the
ASC determines the maximum drive torque which can be transmitted and
constantly signals the necessary throttle position to the EML for the dura-
tion of the control phase.

The EML constantly signals the current throttle angle (set by driver) to the
ASC via the DKV line, If the throttle angle is to be reduced, the EML re-
ceives this information by the DKR line. If the ASC requires that the throft-
le angle is increased (engine drag torque control), this information is si-
gnalled to the EML via the DKE line.
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Automatic Stability Control (ASC)

Ignition Intervention via DME

A further measure to reduce the engine torque is to retard the ignition ti-
ming.
In ASC mode (control) the digital motor electronics (DME) receives a digi-

tal signal from the ASC and consequently adjusts the ignition timing to-
wards retard.

An ignition fade—out additionally takes place under one of the following
conditions:

- Large control deviation
— Control deviation ptus high drive wheel acceleration
- Long control deviation

Engine Drag Torque Control (MSR)

The wheel slip caused by the engine on road surfaces with a low coeffi-
cient of friction is controlled to a value corresponding to optimum handling
stability by way of the throttle control (EML). In this case, irrespective of
the accelerator pedal position, the throttle valve is opened to such an ex-
tent until the optimum slip value is reached. Thrust cut—out by the DME is
avoided during MSR. MSR is deactivated in the upper gear ranges since
here critical brake slip due to the engine drag torque cannot occur even at
low coefficients of friction.

e
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Notes on the BMW DIAGNOSTIC SYSTEM

Diagnosis with flash code

In the case of defects in the interfaces to other systems such as DME and
EML, always also read out the defect code memories of these systems.

Automatic Stability Control (ASC)

Abbreviations

ASC Automatic stability control
ABS Antilock brake system
DME Digital motor electronics
EML Electronic throttie control
DKV Set throttle data

DKR Throttle reduction

DKE Throttle increase

WV Ignition timing adjustment
ZA Ignition fade—out

MSR Engine drag torque control
VL Front left

VR Front right

HL Rear left

HR Rear right

SG Control unit

E tnput

A Output

Sila Safety lamp
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Automatic Stability Control (ASC)

Pin Assignments

Connector

Number Type Description

X 11 55--pole ABS/ASC unit connector

X 31 12—pole, black ABS hydraulic unit connector

X113 2—-pole, white Plug connection, front part
Front right ABS sensor

X114 2-pole, white Plug connection, front part
Front left ABS sensor

X142 2-pole, white Plug connection, front part
Rear left ABS sensor

X 143 2—pole, white Plug connection, front part

Rear right ABS sensor

Pin assignments at connector X 11 (ABS/ASC unit connector)

Pin Type Description/function

Connection

Type of signal

Measuring notes

1 E B+ (terminal 15) Overvoltage protection relay  approx. 12V Ignition on

2 A Rear right solenoid valve activation ~ ABS hydraulic unit Ground Cannot be measured statically
3 E  Control unit ground Body ground Ground None

4 E  Voitage signal vaive relay Plunger/ABS hydraulic unit approx. 12V Ignition on

5 A Motor relay activation ABS hydraulic unit Ground Cannot be measured statically
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Automatic Stability Control (ASC)

Pin Type Description/function Connection Type of signal Measuring notes

6 E Voltage signal ABS Sila Instrument cluster OV/approx. 12V Ignition on/engine on

7 notused

8 E  Front left speed signal Speed sensor AC voltage Cannot be measured statically
9 notused

10 E  Rear right speed signal Speed sensor AC voltage Cannot be measured statically
11 not used

12 A Front right speed sensor ground Speed sensor Ground None

13 E  Front right speed signal Speed sensor AC voltage Cannot be measured statically
14 not used

15 E  Brake light switch signal Brake light switch approx. 0V/12V Ignition on, brake released/applied
16 A Stabilized voltage ASC No connection 5V None

17 not used

18 E  Control unit ground Body ground Ground None

19 A Rear left solenoid valve activation Plunger hydraulic unit Ground Cannot be measured statically
20 A Voltage signal motor relay ABS hydrautic unit approx. 12V None

21 A Front left solenoid valve activation ~ Plunger hydraulic unit Ground Cannot be measured statically
22 not used

23 A Activation, valve relay ABS hydraulic unit approx. 0V Ignition on

24 A Stabilized voltage ABS No connection 5V None

25 E  Engine relay signal ABS hydraulic unit approx. 12V Cannot be measured statically
26 A Front left speed sensor ground Speed sensor Ground None

27 notused

28 A Rear right speed sensor ground Speed sensor Ground None

06/¥0

S-v1'0sve

0661



ngT

| Automatic Stability Control (ASC)

Pin Type Description/function Connection Type of signal Measuring notes

29 A Rear left speed sensor ground Speed sensor Ground None

30 E  Rear left speed signal Speed sensor AC voltage Cannot be measured statically

31 not used

32 notused

33 E  Terminal 61d D+ Alternator > 12V Engine on

34 not used

35 not used

36 E  Control unit ground Body ground Ground None

37 A Front right solenoid valve activation  Plunger hydraulic unit Ground Cannot be measured statically

38 E  Terminal 1 - signal DME approx. 12V Ignition on

39 not used

40 not used

41 E  Ground signal terminal 1 — shielding Shielded line terminal 1 Ground None

42 E B+ (terminal 30) Battery approx. 12V None

43 E  Set throttle valve data EML Pulse width-modulated Cannot be measured statically
square—wave signal

44 not used

45 A Signal ignition fade—out (ZA) DME 9,6...15V Cannot be measured statically

46 A Throttle reduction EML Pulse width-modulated Cannot be measured statically
square—wave signal

47 A Ignition timing DME approx.12V Cannot be measured statically

48 A Throttle increase EML Pulse width-modulated Cannot be measured statically
square—wave signal

49 not used
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Automatic Stability Control (ASC)

Pin Type Description/function Connection Type of signal Measuring notes

50 not used

51 A Activation ASC multi-function lamp  Instrument cluster OV/approx. 12V ignition on/engine and ASC on

52 E  Handbrake switch signal Handbrake switch > 7V/approx. OV {gnition on, handbrake released/
applied

53 not used

54 E  ASC button signal ASC button approx. 0V/approx. 12V ignition on/ASC button depressed

55 not used

Pin assignments at connector X31 (ABS hydraulic unit connector)

Pin Type Description/function Connection Type of signal Measuring notes
1 —  Front left solenoid valve activation - Ground -
2 —  Valve relay activation - Ground -
3 —  Front right solenoid valve activation - Ground -
4 —  Voltage signal valve relay - approx. 12V -
5 —  Rear left solenoid valve activation - Ground -
6 — B+ (terminal 30) Battery approx. 12V -
7 —  Rear right solenoid valve activation - Ground -
8 —  Engine relay voltage - approx. 12V -
9 - Engine relay signal - approx. 12V -
10 — B+ (terminal 30) Battery approx. 12V -
11 -~ Signatl ABS-Sila Instrument cluster Ground tgnition on
12 —  Motor relay activation - Ground -
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Automatic Stability Control (ASC)

Adapters
Component Connector No.  Description Adapter No.
ABS/ASC+T control unit X7 Universal adapter HWB 81 12 9 425 091

Connection lead for periphery,
55-pole

Connection lead for control unit,
55-pole

a«’”m“w%

HWB 81 12 9 428 907

HWB 81 12 9 428 908
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Automatic Stability Control (ASC)

Troubleshooting

Note on Differentiation between ABS/ASC and
ABS/ASC+T

The ABS/ASC+T system can be identified by the plunger hydraulic unit
which is arranged in the engine compartment above the left-hand engine
mount or by its vent connection on the left-hand side in the engine com-
partment.

The following test instructions are to be used corresponding to the vari-
ant:

ABS/ASC: 3450.1A
ABS/ASC+T: 3450.2A

Defect Code Storage

if a defect occurs in the ASC system when the controf unit is active (ignition
on), the system is switched offimmediately and the ASC muiti—function lamp
activated. If a defect is detected during a current control function, the ASC
system is switched off after the end of the control function, however, the ASC
multi-function lamp is activated immediately.

Defects at the wheel sensors can only be stored during vehicle operation at
speeds above 12 km/h. If two or more defects occur simultaneously, the one
with the highest priority is stored. The lower the number of flash pulses, the
higher the priority of the defect. The system remains switched off if the defect
has not been rectified before the next start (ignition on). If, however, thisis not
the case, the ASC once again assumes standby mode.

The stored defect code remains setinthe defect code memory until it is either
cleared (refer to "clearing defect code memory”) or overwritten by another
defect code. There are 9 different defect codes, however, only one can be
stored at a time.
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Automatic Stability Control (ASC)

Defect Code Memory Readout

Activating the flash code

— Switch off ignition

~ Press ASC button and depress brake pedal simuitaneously

— Hold ASC button and brake pedal depressed simultaneously and switch
on ignition

~ Keep depressed for at least 1 second and then release ASC button and
brake pedal

M- Ignition on
Ignition off ——l :
Brake pedal o
depressed . Brake pedal
v not depressed
ASC button "
depressed v ASC button
- not depressed
> 1sec
P31 34 001
Note:

The steps to activate the flash code must be repeated if the ASC multi—
function lamp remains on.

Reading out the flash code

The flash code is output for approx. 25 seconds irrespective of which de-
fect code is stored.

After activation of the defect code, the ASC multi~function lamp goes out
for 3 seconds and then begins outputting the flash puises at a flash fre-
quency in a puise/pause ratio of 1sec/1 sec.

The number of flash pulses indicates which defect code is stored. Refer
to the table of defect codes below.

Example:
2 flash pulses (Bl) = Defect code 02

1Bl 28I
—-I —— ON
OFF

3s 18 1s 1s

Total output duration approx. 25 seconds -8

P31 34 002
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Automatic Stability Control (ASC)

Clearing Defect Code Memory

There are three possible ways of clearing the defect code memory:

Within 3 seconds after the end of the flash code output (after 25 seconds)
when the ASC mutti—function lamp lights permanently once again, press
the ASC button for at least 1 second.

Disconnect vehicle battery. (Attention! Defect code memories of other sy-
stems may be cleared)

Disconnect control unit. (Attention! Ignition must be switched off)

Troubleshooting Procedure

— Check system for mechanical and hydraulic defects (refer to Repair
Instructions Group 34)
— Read out defect code memory via flash code
Note:

If the defect code cannot be read out, then continue troubleshooting as
described under the point "other system defects”.

— Note down number of flash pulses

— In order to exclude the possibility of the counting errors, read out the defect
code memory once again

— Clear defect code memory

- Perform troubleshooting with schematic

— Rectify defect

— Perform test run

Note:

During the test run, the car should be driven for at lest 20 seconds at a
speed in excess of 30 km/h or for at least 3 seconds at a speed above
50 km/h.

— When defect code is stored once again, repeat procedure until no defect
code is stored
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Automatic Stability Control (ASC)

Simulating ASC Control Mode

— Raise vehicle on floor jack (all wheels must tum freely)
— Set automatic selector lever to "Neutrat (N)”
— Start engine
~ Set engine speed by means of accelerator pedal or adapter EML

No. 12.7010 (see Repair Instructions 12 70 500) to approx. 2000 rpm
~ Quickly accelerate rear left or right wheel by hand in forward direction
Reaction: The engine speed must drop noticeably

Dynamic Testing of the Speed Sensors

Connect oscilloscope of BMW Service Tester as follows:

~ Terminal D+ blue to speed sensor signal
— Frequency (-) black to speed sensor ground
- Frequency (+) blue to terminal 1 black

¢ M¢ 13 Select frequency and enter 80 Hz
¢ Mé 22 Select oscilloscope

Uniformly turn wheel by hand. A sinusoidal curve must appear (amplitude
and period duration change depending upon the rotary speed).

Example:

n
o

a1 1118111

0..1 FTTTTETTITE

M IREESE NN

P31 34 003

Uniform progression of speed signal (signal OK.)

e
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fm—w Automatic Stability Control (ASC)
8

Defect Symptoms

Defect symptom

Troubleshooting

Defect symptom

Troubleshooting

The ASC multi-function lamp goes out
correctly after engine on, but the ASC sys-
tem does not operate although the slip is

Defect code 18

The ASC muiti-function lamp lights after
engine start or during the trip aithough the
ASC has not been switched off by hand.
The flash code can be read out.

Defect code 01 —
Defect code10

The ASC multi-function lamp lights con-
stantly when the engine is running. The
system cannot be switched on. Flash code
readout is not possible.

Defect code 11

sufficiently high

Defect codes which can be stored by the control unit

(readout via flash code possible)

lamp on, no flash code

The ASC mutti-function lamp does not Defect code12
light after ignition on.

The ASC system cannot be switched off by | Defect code13
means of the ASC button. The ASC sys-

tem is constantly in standby mode.

The ASC multi-function lamp remains on | Defect code14
despite ignition off,

MSR operation despite handbrake being Defect code15
applied.

No ASC operation, ASC multi-function Defect code16

Signal for ignition fade—out to DME control
unit cylinder 7...12 faulty

Defect code 17

Number of flash pulses Troubleshooting
1 Flash pulse Defect code 01
2 Flash pulses Defect code 02
3 Flash pulses Defect code 03
4 Flash pulses Defect code 04
5 Flash pulses Defect code 05
6 Flash pulses Defect code 06
7 Flash pulses Defect code 07
8 Flash pulses Defect code 08
9 Flash pulses Defect code 09
10 Flash pulses Defect code10
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ﬁ Automatic Stability Control (ASC)
8

Defect Code 01

Explanation:

No defect code stored in the ABS/ASC control unit despite ASC malfunc-
tion

Troubleshooting:

See "defect symptoms”

Defect Code 02

Explanation:

Defect on the connection links (interface) to EML (DKV, DKE, DKR signal)
or faulty signals for the ignition timing or torque cut—out.

Defect on the signal line for ignition timing or for preventing torque cut—
out to the DME control units (MSR mode) or the function "preventing
torque cut-out” faulty in one of the DME control units.

Defect detection:

This defect can only be detected in MSR mode. The ASC sends a DKE
signal to the EML which consequently increases the throttle angle. At the
same time, the DML checks whether the injection signal from the DME
control units does not revert to torque cut-out. If torque cut-out is de-
tected by the EML, it switches off the interface to the ASC.

Possible causes:

Short or break on one of the lines to the EML (DKV, DKE, DKR)
Fault during synchronisation with the EML. control unit

Short or break on the signal line for ignition timing or for preventing torque
cut—out to the DME control units

Troubleshooting:

Switch off ignition and detach control unit connector.
Check DKV, DKR, DKE line from ABS/ASC Pin 43, 46, 48 to the EML.
Connect control unit and switch on ignition.

Measure frequency of the DKV, DKR, DKE signal with ¢ M ¢ , nominal
value approx. 100 Hz. (Pulse width-modulated signal)

Switch off ignition and detach control unit connector.

Check signal line for ignition timing or for preventing the torque cut—out
Pin 47 to the DME control units.

If necessary, repair defective line.
If no defect can be found, clear defect code memory.
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Automatic Stability Control (ASC)

Defect Code 03

Explanation:

Ignition fade—out function faulty

Possible causes:

Short or break on the wire to the DME control units
Ignition fade—out malfunctioning in the DME controf unit cylinder 1...6
ABS/ASC control unit defective

Troubleshooting:

Switch off ignition and disconnect both DME control units

Check wire from ABS/ASC control unit Pin 45 to the DME control units for
a short to ground; repair wire if necessary

if wire is OK.:
Switch off ignition and reconnect both DME control units
Start engine and set engine speed to approx. 2000 rpm

Bypass Pin 1 and Pin 45 at the ABS/ASC controt unit. The engine speed
must drop temporarily

Engine speed drops:
Replace ABS/ASC control unit and repeat test
Engine speed remains constant:

Check wire from ABS/ASC contro! unit Pin 45 to the DME control units for
a short to plus or a break; repair wire if necessary.

If wire is OK., replace DME control unit cylinder 1...6 and repeat test.
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Automatic Stability Control (ASC)

Defect Code 04

Explanation:

No or faulty sensor signal from rear left wheel sensor

Possible causes:

Short or break to ground ~ or the signal line to/from the speed sensor
Different tyres on rear axle (different wheel circumferences)
Defective pulse wheel (corrosion, dirt, tooth damage)

Incorrect number of teeth on pulse wheel

Air gap (clearance) too large or too small

Wheel speed sensor defective or dirty

Troubleshooting:

Perform following checks and repair or renew defective components as

necessary:

- Check tyres of correct tyre size on all four wheels

— Check wheel bearing play at all four wheels and renew bearings if neces-
sary

— Check pulse wheel (number of teeth 48, damage, corrosion, dirt build—up)

— Check air gap (clearance) (nominal value 0.05...0.9 mm)

— Check wheel speed sensors (mechanical damage, dirt build-up e.g. metal
particles)

— Check plug connections under the left rear seat (firm connection, corro-
sion, connection interchanged)

— Check plug connections under the left rear seat (firm connection, corro-
sion, connection interchanged)

Switch off ignition and disconnect the ABS/ASC control unit.

Perform following measurements and in the case of deviation renew de-
fective components:

Resistance wire harness side Pin 30/29; nominal value: 650...1600 Ohm:;
move wires and plug connection (loose contact); if necessary detach plug
connection and repeat resistance measurement to locate defect.

Perform dynamic speed signal test at Pin 30/29,

Ensure waves are uniform, if necessary, renew pulse wheel or wheel
speed sensor.
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Automatic Stability Control (ASC)

Defect Code 05

Explanation:

No or faulty sensor signal from rear right wheel sens

Possible causes:

Short or break to ground — or the signal line toffrom the speed sensor
Different tyres on rear axle (different wheel circumferences)

Defective pulse wheel (corrosion, dirt, tooth damage)

Incorrect number of teeth on pulse wheel

Air gap (clearance) too large or too small

Wheel speed sensor defective or dirty

Troubleshooting:

Perform following checks and repair or renew defective components as
necessary:

— Check tyres of correct tyre size on all four wheels

— Check wheel bearing play at all four wheels and renew bearings if neces-
sary

— Check pulse wheel (number of teeth 48, damage, corrosion, dirt build—up)

-- Check air gap (clearance) (nominal value 0.05...0.9 mm)

— Check wheel speed sensors (mechanical damage, dirt build-up e.g. metal
particles)

— Check wheel speed sensor line (mechanical damage e.g. pinched points)
— Check plug connections under the left rear seat (firm connection, corro-
sion, connection interchanged)

Switch off ignition and disconnect the ABS/ASC control unit.

Perform following measurements and in the case of deviation renew de-
fective components:

Resistance wire harness side Pin 10/28; nominal value: 650...1600 Ohm;
move wires and plug connection (foose contact); if necessary detach plug
connection and repeat resistance measurement to locate defect.

Perform dynamic speed signal test at Pin 10/28.

Ensure waves are uniform, if necessary, renew pulse wheel or wheel
speed sensor.
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Automatic Stability Control (ASC)

Defect Code 06

Explanation:

No or faulty sensor signal from front right wheel sensor

Possible causes:

Short or break to ground — or the signal line to/from the speed sensor
Different tyres on rear axle (different wheel circumferences)
Defective pulse wheel (corrosion, dirt, tooth damage)

Incorrect number of teeth on pulse wheel

Air gap (clearance) too large or too small

Wheel speed sensor defective or dirty

Troubleshooting:

Perform following checks and repair or renew defective components as
necessary:

~ Check tyres of correct tyre size on all four wheels

- Check wheel bearing play at all four wheels and renew bearings if neces-
sary

— Check pulse wheel (number of teeth 48, damage, corrosion, dirt build-up)

— Check air gap (clearance) (nominal value 0.05...0.9 mm)

— Check wheel speed sensors (mechanical damage, dirt build—up e.g. metal
particles)

— Check wheel speed sensor line (mechanical damage e.g. pinched points)

— Check plug connections under the left rear seat (firm connection, corro-
sion, connection interchanged)

Switch off ignition and disconnect the ABS/ASC control unit.

Perform following measurements and in the case of deviation renew de-
fective components:

Resistance wire harness side Pin 32/12; nominal value: 650...1600 Ohm:;
move wires and plug connection (loose contact); if necessary detach plug
connection and repeat resistance measurement to locate defect.

Perform dynamic speed signal test at Pin 32/12,

Ensure waves are uniform, if necessary, renew pulse wheel or wheel
speed sensor.
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ﬁ Automatic Stability Control (ASC)
8

Defect Code 07

Explanation:

No or faulty sensor signal from front left wheel sensor

Possible causes:

Short or break to ground - or the signal line toffrom the speed sensor
Different tyres on rear axle (different wheel circumferences)

Defective pulse wheel (corrosion, dirt, tooth damage)

Incorrect number of teeth on pulse wheel

Air gap (clearance) too large or too small

Wheel speed sensor defective or dirty

Troubleshooting:

Perform following checks and repair or renew defective components as

necessary:

- Check tyres of correct tyre size on all four wheels

— Check wheel bearing play at all four wheels and renew bearings if neces-
sary

— Check pulse wheel (number of teeth 48, damage, corrosion, dirt build—-up)

— Check air gap (clearance) (nominal value 0.05...0.9 mm)

— Check wheel speed sensors (mechanical damage, dirt build—up e.g. metal
particles)

— Check wheel speed sensor line (mechanical damage e.g. pinched points)

— Check plug connections under the left rear seat (firm connection, corro-
sion, connection interchanged)

Switch off ignition and disconnect the ABS/ASC control unit.

Perform following measurements and in the case of deviation renew de-
fective components:

Resistance wire harness side Pin 8/26; nominal value: 650...1600 Ohm;
move wires and plug connection (loose contact); if necessary detach plug
connection and repeat resistance measurement to locate defect.

Perform dynamic speed signal test at Pin 8/26.

Ensure waves are uniform, if necessary, renew pulse wheel or wheel
speed sensor.

06/+0

61-V1'0Sve

0661



Automatic Stability Control (ASC)

Defect Code 08

Explanation:

Wire for ignition fade—out signal defective

Possible cause:

Short or break on the wire for ignition fade—out from the ABS/ASC control
unit to DME control unit cylinder 1...6

Troubleshooting:
Check wire from ABS/ASC control unit Pin 45 to DME control unit cylinder
1...6 and repair if necessary.

Also check wire from ABS/ASC control unit Pin 45 to DME contro} unit
cylinder 7...12 (not stored in the defect code memoryy)

Defect Code 09

Explanation:

Ignition signal (terminal 1) defective

Possible causes:

Short or break on the wire for the ignition signal from the ABS/ASC con-
trot unit to DME control unit cylinder 1...6

Function ignition signal (terminal 1) from DME control unit cylinder 1...6

faulty

Troubleshooting:

Check wire from ABS/ASC control unit Pin 38 to DME control unit cylinder
1...6 and repair if necessary.

Attention!

Do not start engine during this test

High voltage pulses are applied to the ABS/ASC control unit Pin 38 when
the engine is running. On no account come in contact with current carry-
ing parts. Risk of fatal injury!
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@ Automatic Stability Control (ASC)
8

Defect Code 10

Explanation:
ABS/ASC control unit defective

Possible cause:

Hardware defect in the control unit

Troubleshooting:
Switch off ignition, renew ABS/ASC control unit
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E Automatic Stability Control (ASC)
8

Other Defects in the System:

Defect Code 11

Defect symptom:

The multi-function lamp remains on after ignition on and engine start.
Flash code readout is not possible.

Possible causes:

Short to ground on the wire from the ABS/ASC control unit Pin 51 to the
instrument cluster

Maifunction in the ABS/ASC control unit

Troubleshooting:

Switch off ignition and disconnect the ABS/ASC control unit.
Switch on ignition,
ASC multi-function lamp lights:

Check wire from ABS/ASC control unit Pin 51 to instrument cluster for a
short and repair wire,

ASC multi-function lamp does not light:
Replace ABS/ASC controt unit.
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Automatic Stability Control (ASC)

Defect Code 12

Defect symptom:

The ASC multi—function lamp does not light after ignition on.

Possible causes:

ASC multi—function lamp defective
Fault in voltage supply to multi-function lamp

ABS/ASC control unit not connected and poor connection at control unit
connector

Troubleshooting:

Switch ignition off and on
Check plug connection at ABS/ASC control unit and repair if necessary
Switch off ignition and disconnect ABS/ASC control unit

Apply ground to ABS/ASC control unit Pin 51 (short—circuit jumper) and
observe ASC multi-function lamp

The ASC multi—function lamp does not light:

Remove instrument cluster, check ASC multi-function lamp and renew if
necessary

Check voltage supply at the socket of the multi—function lamp and repair
defective wire if necessary.

The ASC multi-function lamp lights:
Replace ABS/ASC control unit

06/¥0

€ec-vi'osve

0661



Automatic Stability Control (ASC)

Defect Code 13

Defect symptom:

The ASC system cannot be switched off by means of the ASC button,
The ASC system is constantly in standby mode.

Possible causes:

ASC button defective

Short to plus or break on the wire from the ASC button or from the ASC
button to the ABS/ASC control unit.

Troubleshooting:

Measure resistance at the ABS/ASC control unit between Pin 1 and Pin
54,

Nominal value: Line break

Nominal value OK.:

Press ASC button and measure resistance once again.

Resistance >1 Ohm:

Check ASC button and wires, and repair or renew if necessary
Resistance <1 Ohm: Replace ABS/ASC control unit

Defect Code 14

Defect symptom:

The ASC multi-function lamp remains on despite ignition off

Possible causes:

Overvoltage protection relay sticking
Short to plus on the terminal 15 wire

Troubleshooting:

Disconnect overvoltage protection relay and observe ASC multi-function
famp

The ASC multi-function lamp goes out:

Renew overvoltage protection relay

The ASC multi-function lamp does not go out:

Check terminal 15 wire and repair if necessary.
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ﬁ Automatic Stability Control (ASC)
8

Defect Code 15

Defect symptom:

MSR mode although handbrake is applied

Possible causes:

Handbrake switch defective

Short or break on the wire to the handbrake switch or from the handbrake
switch to the ABS/ASC control unit or to the instrument cluster

Troubleshooting:

Switch on ignition

Measure voitage at ABS/ASC control unit Pin 3 and Pin 52; nominal va-
lue: approx. 12V,

Nominal value not OK.:

Check wire to instrument cluster and indicator lamp and repair or replace
as necessary

Nominal value OK.:
Apply handbrake and measure voltage once again; nominal value < 0.5 V;

Check handbrake switch, wire and ground connection and repair or renew
as required

Defect Code 16

Defect symptom:

No ASC function, ASC multi~function lamp on, no flash code

Possible causes:

Terminal 30 wire faulty

Troubleshooting:
Measure voltage at ABS/ASC control unit Pin 3 and Pin 42; nominal va-
lue: approx. 12V,

Check battery connection and wire to ABS/ASC control unit Pin 42 and
repair if necessary.
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Defect Code 17

Defect symptom:
Signal for ignition fade—out to DME control unit cylinder 7...12 faulty

Possible causes:
Short or break on the wire to the DME control unit cylinder 7...12

Troubleshooting:

Check wire from ABS/ASC control unit Pin 45 to DME control unit and
repair if necessary

Defect Code 18

Defect symptom:

The ASC multi-function lamp goes out correctly after engine start.

The ASC system does not operate although the slip of the rear wheels is
sufficiently high. (the ASC multi-function lamp remains off)

Possible causes:

Brake light switch defective
Short on the wire from the brake light switch to ABS/ASC control unit

Troubleshooting:

Disconnect ABS/ASC control unit and switch on ignition
Measure voltage at Pin 15:

Nominal value <1 V;

Depress brake pedal and measure voltage once again:
Nominal value approx. 12 V;

if nominal values are not achieved, renew brake light switch or check wire
from brake light switch to ABS/ASC control unit Pin 15 and repair if ne-
cessary.
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Functional Description

General

The task of the system is to control the slip of the drive wheels, irrespec-
tive of the condition of the road surface and corresponding to the coeffi-
cient of friction with the aim of achieving optimum driving stability and pro-
pulsion.

During a control phase, the engine torque is reduced by way of the DME
(ignition intervention) and EML (throttle control system). If this measure is
not sufficient, the drive wheel which is spinning too fast is additionally
braked by means of the wheel brake in conjunction with a hydraulic ac-
tuator (plunger).

Display and Switching Logic

The ASC muiti-function lamp in the instrument cluster lights constantly
when the ignition is switched on (lamp check). The system is switched on
after engine start and can be switched off as required with the passive
button. The ASC lamp is off when the system is switched on.

The ASC lamp flashing in the instrument cluster indicates to the driver
that the ASC+T control is active.

If the ASC lamp lights permanently with the engine running, this indicates
that the system has switched off automatically due to a defect or it was
switched off by hand.

Eﬁ_'v-v Automatic Stability Control plus Traction (ASC+T)
8

Safety Information

The ASC+T system must be switched off before testing the vehicle on a
brake or output test stand.

The ignition must be switched off before towing a vehicle with the front
axle raised.

Throttie Control via EML

The throttle is controlled by means of the electronic throttle control sy-
stem (EML).

If impermissibly high wheel slip occurs in a certain driving situation, the

ASC+T determines the maximum drive torque which can be transmitted
and constantly signals the necessary throttie position to the EML for the
duration of the control phase.

The EML constantly signals the current throttie angle (set by driver) to the
ASC+T via the DKV line. If the throttle angle is to be reduced, the EML
receives this information by the DKR line. If the ASC+T requires that the
throttle angle is increased (engine drag torque control), this information is
signalled to the EML via the DKE line.
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Automatic Stability Control plus Traction (ASC+T)
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Ignition Intervention via DME

A further measure to reduce the engine torque is to retard the ignition tim-
ing.
In ASC+T mode (control) the digital motor electronics (DME) receives a

digital signal from the ASC+T and consequently adjusts the ignition timing
towards retard.

Transmission Intervention via EGS

When the ASC+T is active, a digital signal is sent to the electronic trans-
mission control. As a result, the gearshift characteristic is changed within
the EGS in order to facilitate smooth shifting or to temporarily suppress
pending gearshifts.

Brake Intervention via the Plunger Hydraulic Unit

General

The fastest way of reducing the slip of a drive wheel is direct braking of
the spinning wheel with the relevant wheel brake.

This brake intervention increases the stability and steerability of the vehi-
cle and complements the measures: Throttle control and ignition angle
adjustment. In addition, individual wheel-controlted braking can achieve a
differential lock effect on the power axle on road surfaces with differing
grip conditions.

Individual braking of the drive wheels occurs only within a speed range of
0...40 km/h. When starting off on a regular road surface and generally at
speeds above 40 km/h, the brake is used only temporarily to reduce the
drive torque.

06/+0

cveosve

0661



Operating Principle

The brake pressure necessary for braking the wheel is applied via the
two-piunger hydraulic unit. This hydraulic component is installed between
the ABS hydraulic unit and the rear wheel brakes.

Via two solenoid valves, compressed oil (mineral oil) is applied from the
pressure accumulator to the primary side of the plungers, thus displacing
them. Due to this displacement, brake pressure is built up in the relevant
wheel brake on the secondary side (brake fluid). if the brake pressure is
to be reduced once again, the pressure in the primary circuit is reduced
once again by way of the solenoid valves and the plunger moves back to
its initial position.

Block Diagram of Hydraulic Plunger

System

1,2 Rear brake line

3,4 Front brake line

5 Plunger

6 Solenoid valves

7 Pressure accumulator

8 Pressure switch

9 Accumulator charge valve

10,11 Rear wheel brakes
12,13 Front wheel brakes

14 Hydraulic tandem pump
15 Level control
16 Qil reservoir (mineral ail)

@ Automatic Stability Control plus Traction (ASC+T)
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Safety Circuit

The control unit itself, as well as all components of the ASC+T system are
constantly monitored for defects irrespective of the switching status of the
ASC passive button. In the same way, the connections (interfaces) to oth-
er systems (DME, EML, EGS) are constantly checked or checked during
a control procedure. If a fault occurs in the overall system, the ASC lamp
in the instrument cluster is activated and the system switched off. If a de-
fect occurs during a control procedure, the contro! function can be com-
pleted via the intact control circuit depending on the severity of the defect.
The ABS/ASC+T control unit concept allows for separate deactivation of
both individual systems, whereby any ABS defect results in deactivation
of the ASC+T system..
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Automatic Stability Control plus Traction (ASC+T)

System components

Monitoring mode

Reaction of control circuit in the case of system component faults

defect)

Throttle control Brake control Ignition angle adjust- ABS
ment
EML interface Constant monitoring X X X
Speed sensor Constant monitoring 0] O 0
Ignition angle adjustment Constant monitoring O 0 X
EGS intervention Constant monitoring 0 0 0]
Solenoid valve plunger:
— Break, short to ground Constant monitoring X X X
Constant monitoring
— Short to +12 V, power output | Monitoring only during control X X X
stage defective
Pressure supply Constant monitoring 0 O 0]
Control unit defect (processor | Constant monitoring X X X

X immediate shut—down of the control circuit

o) Emergency control can be performed via this control circuit up to the end of the ASC+T control phase

- No switch—off
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ASC+T Interconnected System

———
000 ©

P 31 34 005

System components

Signal routing between the individual system components

DKV (set throttle value)

1 ASC+T plunger hydraulics a Charging valve DKR (Drosselklappenreduzierung)
2 EML b Control valve 1 DKE (throttle increase)
3 EGS c Control vaive 2 Transmission intervention
4 ABS/ASC+T d Warning pressure Ignition angle adjustment
5 DME e Accumulator pressure Engine speed (TD)
f
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Notes on the BMW DIAGNOSTIC SYSTEM

Attention!

Only the ABS/ASC+T control unit with the BMW No. 1 159 494 (crimson
red adhesive label) can be read out with the BMW diagnostic system.

This variant is installed in vehicles with manual transmission and as of
approx. 9/90 also in vehicles with electronic transmission control.

The following diagnostic functions are possible with this control unit:

- Read control unit identification
— Read defect code memory
- Clear defect code memory

Diagnosis with the ABS/ASC+T control unit with the BMW No. 1 158 804
(red-violet adhesive label) is only possible via the flash code.

if a defect occurs in the vicinity of the interfaces to the other systems
(DME, EML, EGS), the defect code memory of the system concerned
should always be read out with the BMW diagnostic system in the case of
both control unit variants.

@ Automatic Stability Control plus Traction (ASC+T)
8

Abbreviations

ASC + T  Automatic stability control plus traction
ABS Antilock brake system

DME Digital motor electronics

EML Electronic throttle control

EGS Electronic transmission controi
DKV Set throttle data

DKR Throttle reduction

DKE Throttle increase

WV Ignition timing adjustment

VL Front left

VR Front right

HL Rear feft

HR Rear right

SG Control unit

E Input

A Output

Sila Safety lamp
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Automatic Stability Control plus Traction (ASC+T)
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Pin Assignments

Connector
Number Type
X1 55-pole
X3 12—-pole, bilack
X113 2-pole, white
X 114 2-pole, white
X 376 2-pole, white
X 377 2-pole, white
X 18024 4-pole, black
X 18025 6-pole, black

Description
ABS/ASC+T unit connector
ABS hydraulic unit connector

Plug connection, front part
Front right ABS sensor

Plug connection, front part
Front left ABS sensor

Plug connection, front part
Rear left ABS sensor

Plug connection, front part
Rear right ABS sensor

Plug connection, ASC+T
pressure sensor

Plug connection ASC+T plunger
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BMW
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Automatic Stability Control plus Traction (ASC+T)

Pin assignments at connector X 11 (ABS/ASC+T unit connector)

Pin Type Description/function Connection Type of signal Measuring notes
1 E B+ (terminal 15) DME main relay approx. 12V Ignition on
2 A Rear left solenoid valve activation ABS hydraulic unit Ground Cannot be measured statically
3 E  Control unit ground Body ground Ground None
4  E/A Diagnostic link TxD Diagnostic bus - -
5 A Motor relay activation ABS hydraulic unit Ground Cannot be measured statically
6 A Throttle reduction EML Pulse width-modulated Cannot be measured statically
square-wave signal
7 A Valve relay activation ABS hydraulic unit approx. 0V Ignition on
A Throttle valve increase EML Puls