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Foreword

This book contains:

- Readings, controi module connectlons
- Diagnostic trouble codes

- ISAT scan tool menu structure for systems

with integrated fault dlagn05|s in the Saab
9000, M1985-1996.

This book has been produced for use as an
-, aid: during fault diagnosis.” Stored .trouble

. codes can be read with .-
1 - ISAT scan tool.

- 2 Flashing codes -

3 System test units

The book gives no instructions as to how a

fault is corrected, but refers instead to the

Service Manual where appropnate actlon is
described.

‘e This book replaces ‘Service Manual 155 -

"Diagnosis and fault tracing” M1986 - 1995

v Diagndstic- n%{éthbds

1‘

Engine “

Electrical system 163

| Brakes 217
‘Bod-y. B 229
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»Warnmg, Important and Note

The headings "Warning”, "Important” and "Note”
~occur from time to time in the Service Manual. They
are used to draw the attention of the reader to in-

formation of special interest and seriousness. The

importance of the information is indicated by the

" three different headings and the difference between . -

them is explained below.

/\ WARNING

' Warns of the risk of material damage and grave
injury to mechanics and the driver, as well as.
serious damage to the car.

-important
Points out the risk of minor damage to the car and

also warns the mechamc of difficulties and tnme- :

wasting mistakes.

Note

. Hints and tips on how the work can be done ina =

way that saves time and labour. This mformatlon is
not supplied for reasons of safety.

Market codes

The codes refer to market specifications
AT ~ Austria
AU - Australia
BE Belgium
CA Canada
.CH _  Switzerland
DE - ‘Germany
DK - Denmark
ES - Spain

EU Europe

FE Far East

Fl Finland
FR - France

- ME

- GB
'..GF{ )

IS
T
JP
NL

SE

us

uc

NO

Great Britain

‘Greece

Iceland
ltaly

<Japan’

Middle East
Netherlands

Norway

Sweden
USA

.US California

©Saab Automobne AB 1995

Productuon Service Support, Saab Automobﬂe AB, Trollhéttan, Sweden
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Fault diagnosis

Before starting fault diagnosis'

Electronic systems are sometimes suspected of be-
©.ing faulty when, in fact, the fault is in the engine it-
- self-or .in other auxiliary systems. Remember to -

check the following points before startmg fault diag-
nosts on the systems:
- o battery condition

e engine condition

« charging system

o other auxiliary systems

e cable connections

¢ grounding points

. Successful fault tracing on the systems requtres i

~ both thorough knowledge of the system and access
. to diagnostic instruments.

As the systems’ inbuilt self-diagnosis continuously
. monitors and registers most of the faults, both per-
~manent and intermittent, that may arise, it is very
‘easy to pinpoint a fault with the diagnostic instru-
ments, attend to it and then check that the system is
free of faults.

Diagnostic methods
Fault diagnosis can be carried out using various °

methods. The same system can be analyzed using
one or.more diagnostic methods

. Specnal test units

. Lamp flash codes

e ISAT scan tool”

To make it easier to take readings on the vanousk
systems, the measuring points can be "moved out”
using a breakout box (BOB). The breakout box is
connected to the system’s control module.

~ In connection with fault diagnosis
In the fault diagnosis routine, which is found in the

service manual for each system, "Check lead from ‘
.. to ... " appears frequently. '

In certain cases, the leads are routed through con-

‘nectors or distribution points, and these should then

be checked for breaks/short circuits.

Note possible risks of interference. from components :
connected to the lead in question.

Also check that leads are not damaged or are not
properly grounded. Always check that you use the
correct wiring diagram for the car, model year and
type of system.

- ‘Saab 9000



2 Diagn‘ostic 'methods

Systems with dlagnos1s by means of

~ special test units

System  -M87 M88  Ms9

‘M92 ]

M95

M96

M0  M91 M93  M94
ABS e o e . . B
AIRBAG o e e .
CRUSE o« o o - = .
CONTROL - e
lH22 = e o o R
© LH24 o . . . .
EZK e e e e e e .
Systems with dlagnOS|s by means of
lamp-flash codes ) , ,
System " .M87  M88 M89 Méo Mol  MS2 M3  M94 M5 M96
ABS o . . .
EZK- . e o e . e . .
© LH24 e e ) . . .
LH 241 V N . y
LH242 . . .
Motronic 2.8.1 . o
Trionic . .

-+ Saab 9000



| Diagnostic_methods

Systems wnth dmgnos:s by means of ’

an ISAT scan tool

M91

System M87 M88  M89  M9o M92  M93  M94  M95  M96
ABS | . . o e .
AcC - e . . . . .
AIRBAG D | . . . . e
Anti-theft alarrﬁ B . ..
" DEDVAPG - e e . . " . |
EDU R AT o . . . o e
s | | R PR . .
LH24 . . . . ! |
ClH241 B
LH2.4.2 ' ' . .- .
‘Motronic 2.8.1 = | . .
 SEAT MEMORY L e : . . .
SEATMEMORYR . .  .'
TC/ABS | . . . . |
TCS ' .« .
. . , .

~ Trionic

" Saab 9000



4 Diagnostic methods

General' test methods o

Test equipment

" D200W-2063

 Suitable instruments for fault diagnosis on the car's

electrical system are an ISAT scan tool, voltmeter
and ohmmeter. : :

Use a voltmeter or ISAT scan tool to measure the _

voltage in a circuit. - : : o
Use an ohmmeter or ISAT scan tool to check for

short circuits or breaks in wiring harnesses, connec- -

tors, switches and contacts. = - .

Impbrtan_t _

- Be extremely careful when measuring resistance if
the car battery is connected. Regular electrical

equipment that is.not switched . off could be the .
cause of spurious and erroneous instrument read- -

. ings and easily give rise to incorrect information.
Disconnection of the battery is not recommended as
many sub-systems store information in their mem-
ories that is erased when power is lost.

Saab 9000




Diagnostic methods 5

General test methods (contd.)

Checking for breaks/short circuits

D271W-0253

Breaks (resiétance measurement) R Short circuit to ground (resistance measure-

1 Make sure that the component or lead thatisto ~~ ment) - A
“be checked is not live.” -1 Make sure that the lead to be checked is not live

-2 With the instrument set for measunng resis- and that any load is dlsconnected

tance, connect the probes to each side of the _ 2 With the instrument set for measuring- resis-
component or-lead to be checked R ~ 'tance, connect one of the probes to the load side

For wiring harnesses, the resistance should nor- of the wiring harness and the other probe ba

mally be less than 1 Ohm. There is a specified ~ good grounding point in the car. -
value that applies to individual components. 3 Carefully touch the wiring and check at the same

time that the instrument contlnues to show infi-

Breaks (voltage measurement) mte resistance (OL).

1 ‘Connect any load.

2 With the mstrument set for voltage measure-
ment, connect the black probe to.a good ground
and the: red probe to the lead side. '

'3 ‘Start at the output on the control module/swntch
‘measuring away from it and continue on towards
the load. When the voltage disappears, you

have just passed the break.

4 Start at the input to the control module/ con-
sumer, measuring away from the power source -
and move gradually in towards the control
-module/switch. When the voltage dlsappears
the break has been passed.

Saab 9000



6 Diagnostic methods

General test methods (contd.)

‘PWM signals

4 TRIG

U

"ECU ,; | ECU

‘V §1.,2V DC

- Hz
ms

O/ov

~Of L

o OO

D271W-0230

Measunng PWM

PWM ‘signals , that is to say communication be-. ,
tween control modules, are always positive trig-

gered, i.e. the pulse is a battery positive (B+) pulse.

Other PWM outputs (inputs) are generally negative- -

triggered, for example the injectors which are con-

stantly positive powered and pulsed with ground |

from the control module.

Mea'su'ring with voltmeter

If you measure PWM wrth a voltmeter, the voltmeter
will show the average voltage on the cable. This

-means that the average voltage mcreases as the
pulse ratio increases. '
" Using the volimeter-it is possible to obtain a rough

estimate of the pulse ratio. With a pulse ratio of 9%,

about 1.2V (0.09 x 13 V =1. 17 V) will often be ob-
tained.

In the case of positive-triggered PWM, connect the
red test lead to the cable and the black test lead to_

a good grounding point.

Inthe case of negative triggered PWM, connect the

black test lead to the cable and the red test Iead to
battery positive (B+).

If the voltmeter is equrpped wnth a Smooth feature

use this.

* Measuring with an ISAT scan tool or multlme- .

ter with pulse measuring feature :
Connect the red test lead to the cable and the black

testlead to a good grounding point. Select positive
" or negative trigger. Frequency, pulse duration and
_ pulse ratlo can then be measured

Measuring with Log|c Probe ‘

Connect to battery positive (B+) and a good ground .
and then place the tip of the probe on the cable. The
Logic Probe will show whether pulses are present
and give a rough estimate of the pulse ratio.

~ _ Measuring with an oscilloscope

Frequency and pulse duration can be read at the.
same time fo obtain a picture of the pulses. This -

shows how pulse width changes when the value of
. the information changes.
" For more information on PWM srgnals see Servrce
Manual 3:2 "Electrical system, Wiring diagrams”.

-~ Saab 9000
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General test methods (contd )

Handlmg control modules

,Di‘agno's_tic methods

7

l_ur.. ut.uie b dHudLl- .
L dddddg L—!HHHHHB&)W”

SENSITI‘VE 70

STATIC ELECTRICITY

All control modules “are more or less sensitive to.
~stafic electricity and, if handled carelessly, may be -
damaged so seriously that they no longer work prop- -.

erly. For this reason, it is important that the following

rules are followed at all times when a control mod-'

uleis removed or replaced for any reason.

* Avoid unpluggmg or removing the control module
. unless absolutely necessary. :

e Never touch the connector pins and never place

‘the control module in such a way that the connec- -

tor pins touch anything else.

e Before unpacking a new control module, ground the
* packaging to the car’s bodywork. Open the packaging
as short a time as possible before fitting the module. .

- e Avoid wearing clothes made of synthetic materi-

“als and-shoes. with insulating rubber soles.

» When working with the control module, it is im-
_ portant to ground yourself regularly. This'is espe-
cially important when you have been sitting in the
car, when you have changed position or moved
around the car and when working in climates with
very dry air (e.g. winter in cold markets).

- e Furthermore, always handle control modules .

-which are suspected of being defective in the
same way. This will greatly improve the chances
of determlnmg the cause of the fault.

- Saab 9000° -



8 : DiagnOstic methods

General test methods (contd)

Remember when fault traclng

1 SDA Mk Il must always be connected to the 10
- "ISAT scan tool. '

2 Up to M1995 the data link connector and/or dl-
agnostic socket is located under the right-hand
~front seat. In -M1994 cars there are two data link
" connectors (one green and one black) while 11
M1995- cars have only one (green). M1996 and
later cars have one data link connector located
under the steenng wheel '

" 3 Read and note dtagnostlc trouble codes stored
~ in all systems before the battery and the control
module are disconnected.

4 If no communication can be achieved between 12
the ISAT scan tool and the control module, first '
check that the fuses are intact and that there is
supply voltage to the fuses. ‘

Then check the leads between the control mod-
ule and the data link connector.

5 Also check that the ~ voltage supply and

13
~with the ignition at OFF.

Where indicated, 12 V is to be regarded as a
level and not as an absolute value. Test read-
ings may be directly proportional to battery volt-
age but 0.5-1.5 V may be lost due to an internal
voltage drop in the control module’s driver stage.

Where indicated, 0 V is to be regarded as a level
and not as an absolute value. Due to an internal
voltage drop in the control module’s driver stage,
measurements taken between the control mod-
ule pins and ground could produce a reading of

~ . about 0.5-1.5 V, although this is given as 0 V in

"Readings, control module connections”.

Never switch, from one unit to another (for ex-
ample from volts, via amps to.ohms) on the
meter, without first having. unplugged the instru-
ment test leads. '

Resistance readings "should always be taken

the ground to the data link connector are correct
and that the connector pins are not damaged

- important

and are secure. -~ After checking,'always clear the fault memory using -

6 There are lists of diagnostic trouble codes in
each sectlon

the command "CLEAR FAULT CODES” All systems
‘can be cleared using the command "CLEAR ALL".

Important

Diagnostic trouble codes should be used only for
purposes of diagnosing faults. It is-not absolutely
~ certain that they indicate a fauity component.

7 To av“oidodamage to control modules and com-
_ponents, the ignition switch must be OFF when .
the BOB is connected or connectors unplugged.

‘8 Check that the control module grounding con-
nections and supply voltages are correct:

9 It could sometimes be necessary to unplug con-
nectors to check that contacts and pins are not
--damaged and are correctly fitted.
Reconnect all connectors and clear all diagnos-
~ tic trouble codes. If possible, start/drive the car
. and check if the fault(s) remain.

If a faulty contact is suspected use contact
spray KONTAKT 61 (part No. 45-30 04 520) on
the female pins and connector. :

Important

‘Contact spray or- grease must. not be used on the_ .
oxygen sensor connectors

Saab 9000



General test methods (contd._)

 Diagnostic methods 9

Readings, control module connections

D200W-2063

Readings and instructions for reading voltage levels
. on the control module are listed under each head-

ing. -
Points to remember:
« Unless otherwise stated, all voltage measure-

ments are taken with all components connected
-and with the ignition switch at ON.

¢ Readings are taken using the breakout box (BOB) |
connected between the control module and -the .

control module connector.

e Some of the readings should be taken wnth thev

engine idling.

. Several voltage levels must be regarded as guid--

ing values. Your common sense should tell you
whether a readlng is correct or not.

o If any reading is incorrect, use the wiring dlagram ‘
~ to find out which cables, connectors or compo- B

~nents should be checked.

¢ All readings are under normal working condltlons .

(i.e. warm engme)

. Specnfled test readmgs are for a cahbrated Fluke
.88/97. :

The readings %(+) and ms(+) show the pulse ra-
tio and pulse width of the signal. A test instrument
with pulse ratio and pulse width measurement
should be used. The sign (+) desugnates positive -

: tngger pulses, TRIG+

‘Saab 9000



10 D‘iagnostic- methods

LH system test unlt

Testing equipment consists ofan mstrument aca-

‘ble for voltage supply; a test lead with double con- . ‘

“nectors and a magnetic pressure sensor.
There are two designs of test lead:

e 25-pin, for cars with LH 2.2
¢ 35-pin, for cars with LH 2.4

' Power supply

Power supp|y +12Vis connected to the battery with

battery clamps.

Pressure sensor - -

~ The pressure sensor is connected to the LH system
to measure fuel pressure.

Measuring range: 0-10 bar
Pressure cIass:'1% '

Connectlon to car

The.connection is made between the control mod-
ule and the car’s wiring harness with a double con-

nector (male-female type) and a 2 metre long re-

placeable cable.

1 Uncover the control module by removmg the
cover plate over the false bulkhead space on the

“ Ieft-hand side.

if the car is equupped with ABS brakes remove -

the ABS control module and its bracket.

Remove the control module retaining screws.

2 Connect the instrument by connecting the cable

with the double connector between the control

module and the car’s wmng harness
For cars with LH 2. 2, a 25 -pin connector is used

and for cars with LH 2. 4 a 35- pln connector is

~ used. - : .

~ 3 In order to avoid damyage caused by crushing,
run the cables between the door and the body

where the sealing strip divides and then in un--

der the rear edge of the bonnet on the Ieft hand

side.” .
Connect the clamps to the battery, flrst negatlve ()
and then positive (+) o N o
Important .

Check that the battery terminals are clean so that

~ “the connection is good. Always make sure that the.

power cable is connected to the instrument before
the connectlon is made to the battery

" 7 LH system tost unrt

2 Signal cable, between control module and test unit
3 Cable with battery clamps

-4 Pressure sensor for measunng tuel pressure '

“Saab 9000




Diagnostic methods 11

LH syStem test unit (Contd.), |

‘Before starting work ,
Before startlng fault diagnosis with the LH tester, it

s advisable to check first, via the built-in fault diag-

nosis system in LH 2.4 cars, that there are no inter-
mittent faults stored in the LH control module.

When connecting the LH tester to the system, the
power- supply to the control module is -interrupted,

resulting in the control module’s fault memory being - .
cleared and the direct possibility of detectmg inter- _

mittent faults disappearing.

This is-also the case when one of the battery leads
is disconnected.

In a computerized fault tracing system such as the
LH system test unit, programmed values are used
as references for certain parameters that are to be,
checked. :

The reference level in the software must be bal-

anced at a level where any faults are detected within
what in certain cases are very narrow limits. This
means that in.these cases, a fault might sometimes
be detected without any fault actually existing.

This can only. happen ‘under operating conditions
that are significantly dlfferent from normal driving’
conditions. :

~ The followmq are examples of faults that can be de- :

tected under these curcumstances

LH22  LH24 . -
E0020 E013 'Warming up too slow,

' L i.e. thermostat fault or lengthy
idling in extremely cold condl-
tions. .

Lengthy engme braking, Slg
nal level from oxygen sensor
“faulty.

Wide open throttle accelera-
tion for long period; mass air
flow sensor voltage-abnor- .
mally high.’

. E020 - 'E020

E207 . E207

E113 E118 :
: ’ revving cut-out tripped, boost
pressure too high.

Itis- often the case that.the fuel injection’ system is
suspected of being faulty, when the fault is actu-
ally in the engine itself or in the electrical system.

- Check the following before testing the mjectron
system:: . ,

‘e Battery condition

- Charging system

Ignition system (settmg, spark plugs, cables, dis-
- tributer cap, rotor, etc.)

s Battery connections and groundmg pomt

* Engine condition (compressron vacuum in mtake
manifold, etc.)

Air leakage in turbo/intake system

Engine rpm excessive, over- -

i

4

In certain cases, it may be an advantage to quickly

check the main relay and the pump relay as follows:.

-1 Unplug the connectors from the LH control mod- -

ule and the mass air flow sensor. -
2 Connect a breakout box (BOB).

3LH22
- Ground pins 17 and 21 to pin 25.
LH24
Ground pins 20 and 21 to pin 17.

4 Check that current is supplied to:
.- LH22o0n:

: pms 9 and 13 (LH control module)
pin 2 or pin 5 (mass air flow sensor)
pin 2 (IAC valve)
fuse 14 (fuel pump relay)

LH24 on: -
plns 9 and 18 (LH control module)
pin 5.(mass air flow sensor)

. fuse 14 (fuel pump relay)

Saab 9000 .
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12  Diagnostic methods

o5

" ABS system test unit

 Saab’s ABS system test unit has been developed to

ensure that it is possible to carry out servicing and
~ fault diagnosis on Saab’s antilock brake system in
an efficient and reliable manner.:

The test equ1pment consists of the followmg com-
ponents

1 Test instrument

2 'Signal\ cable with double 35-pin connector
3 Cable for power supply =~

4 Pressure sensor with connecting hose’

5. Socket for connection of power cable

6 Socket for cOnneetion of signal cable

7 Fitting for connection of hose to pressure
sensor. ¢ .

E Three different tests can be cartied out w:th the test - -
- equipment:

a Automatic test of each wheel speed sensor WI’(h
- . signal cable and the pressure in the brake sys-
- tem accumulator. - :

b. Manual valve test.

C. Manual test of each wheel speed sensor wnth
signal cable and the pressure in the brake system
accumulator

Saab 9000
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ABS system test unit (contd.)

Connecting the test instrument
1 Turn the ignition switch to OFF. -

2 Remove the cover plate from over the false bulk-
head space on the left-hand side.

Remove the control module securing »clip;
Remove the control module. . - v
3 Connect the signal cable with the 35-pin con-

" nector between the control module and the con-

~nector in the car's wiring harness.

" Secure the connector with a cable tte around the
control module and its connector.

Pass the cable in through the front side window.

Connect it to the socket on the test instrument. -
4 Connect the power supply cable clamps to the -

battery (negative terminal first).
Run the power cable in through the front side

- window and connect it to the socket on the test \

instrument.

The program then automatlcally selects "ABS
type I .

important -
When the 35-pin connector is connected to the ABS

system tester, the power supply cable must also be
connected. If it is not, the electronic circuits in the

ABS tester could be ruined. This applies if the ABS
tester is connected for a Iong period without testing
taking place.

In order to avoid damage to the test instrument when

itis connected to the power supply cable, make sure

that the connector is plugged intc the right socket.

A WARNING

~The lgnmon switch must be turned to the OFF
position before the signal cable connector is
unplugged from the control module. Otherwise,

there is a danger of destroying the control mod- -

ule

- Saab 9000
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14 Diagn'ostic.'methodS‘

ABS system test unlt (contd. )

Selectmg the type of ABS system » B B
* When the test instrument is powered, the test pro- Co '

. gram automatically selects "ABS type 1. This cor-

responds. fo a toothed wheel with 94 teeth, which

was fitted in all model year 1989.and earlrer Saab

The letter "t (stands for teeth) is shown on the dis-

~ play as well as "94", which indicates the number of l : o

~ teeth. The text "ABS type 1"is also displayed, whrch : I r ‘ k - I , _
‘ is the automatrcally selected system . -t

AV ABS-TYPE _
S 1

- On model year 1990 and later cars, the number of
teeth is chariged to 46, which means that ”ABS type
2" must be selected for these cars. '

Selection of ABS type should be made within 4,sec—'
- onds after connecting the power supply, by simul- .
.taneously pressing the two function keys. The text

- "t 46” and "ABS type 2" is then disp|ayed

After selection of the ABS system, the program au-
tomatically goes over to "Manual test sequence” af-
tera couple of seconds.

Diagnostic trouble code 009

When using the ABS system tester on-model year
1990 cars, the test unit always registers diagnostic
trouble code 009. The reason for 009 is that the
voltage level between pins 9 and 10.on the electron-
ics unit in model year 1990 cars is significantly lower
than on electronics units in earlier. model year cars
and the ABS tester registers this as a fault. If this.
diagnostic trouble code is displayed in combination
with other diagnostic trouble codes, 009 should be
rectified last. If the ABS warning lamp is lit and only
fault code 009 is displayed, follow the recommended
action for this diagnostic trouble code.

Saab 9000
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 ABS system test unlt (contd )

Connectmg the pressure sensor

Diagnostic methods

A WARNING

Before starting work, the brake system must. be‘
_ depressurized. Press the brake pedal about 20 -
times or until there is a notlceable resistance in
the pedal

1 Remove the fuse holder from model year 1990 :
~and later cars.

- 2 Remove the pressure accumulator usmg an8 -
‘mm Allen key.

"3 Fit the connectmg hose to the hydraulic umt
4 Fit the pressure-sensor to the hose.

5 Fit ‘the pressure accumulator to the Pressure
Sensor. -

Position the pressure accumulator To) that the .
bonnet can be closed.

6 Refit the fuse holder temporanly
Before removing the pressure sensor, the brake:

system should again be depressurized. -

Saab 9000



16 Diagnostie methods

,EZK system test un|t

In Saab’sEZK ignition system, there is an automatic .
fault tracing feature. When testing performance or | ' : e -
carrying out fault diagnosis, stored diagnostic trou- ' ‘ o o :
ble codes can be read using a test instrument. The knocksansor  taultcods
test instrument.LEDs (one green and one red) give
the reason for any fault with flashing codes. The
‘flashes on the green LED correspond to the flashes
~of the malfunction indicator ( CHECK ENGlNE )
lamp and the diagnostic trouble code is. read from
the fault diagnosis schedule. Flashing of the red di-
ode indicates knocking.

& ‘8394088 - @

: Connectlon and obtaining readouts of

diagnostic trouble codes
1. Connect the system test unit to the 4-pin socket. ‘

NOTE: The ignition. must be off.

2 Switch on the ignition and start the- engine.
Check that the LED for fault indication (green) is
lit for about 2 seconds while the starter motor is
working. :

3 Let the engine run until it reaches its normal
- working temperature. At some stage during the

warm-up process, engine speed must momen-'
tarily go over 2300 rpm.

4 Allow the engine to idle and note the number of
-flashes from the LEDs. Read the cause of the
fault

~ Saab 9000



Airbag system test unlt

Saab’s SRS system test unit consists of an mstru- .

-ment with- connectmg cable and connector.

All faults that arise in the system, permanent or in-"

termittent, are stored in the control module and can
'be read using the test unit.

- Connection to car

The test unit is connected to the special SRS data
.~ link connector, located under the radio compart-

ment. Connection is vua a connector and a 1 metre .

~ Iong cable

- Diagnostic methods
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18 Diagnostic methods

Airvbag 'syStem test Lin,it-*(contd.)'

Checkmg external faults (such as in
the wiring harness or sensors)

1
2

_code (system designation) is displayed. When it - '

Press "B”". "EF” shows on the dlsplay

Then press "C”. C _' . —
" When "C” is pressed for the first time, the SRS .

is pressed for the second time, the programver- | || | E F
sion, etc. is displayed as in the table. :

Ex.“'

‘Explanation
41 SRS eystem designation’
03 ~ Program version - -
61 ’ Number of houre cf’ fault* (first fault)
, 15 Number of mlnutes of fault* (first fault)
: (Dlsplayed in intervals of 5 mlnutes)
2d Dlagnostlc trouble code (2

dlglts/characters)

* If the tlme exceeds 99 hours and 55 mlnutes 99 hours
and 99 minutes is shown.

* . If there are several faults stored, the test unit proceeds
. (when "C” is next pressed) directly to the next diagnostic
trouble code followed by type of fault. When all faults

" have been gone through, "EF” is_shown on the display.

If

"C” is then-pressed, the test unit starts again from the

: beginning and shows the code for SRS (system desig-

natlon) and so on.
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Alrbag system test unlt (contd )

Checking internal faults
(in the control module)

~ 1.Press A", "IF” i is shown on the dlsplay
2 Then press "C”.

Procedure and code sequence are the same as
» for external faults

.‘Clearmg stored faults

1 Press "A” and ”C” at the same time. The dlsplay , :

shows =
" 2 Then press ”C”

) When "C” is pressed for the first time the code
. for SRS (system designation) is shown. When it

is depressed for the second time, the software

version is shown, and the third press clears all

. faults. If clearing is correctly carried out, 01”7 is -
" displayed. If not, "02" is displayed. (If"02” is dIS- '

* played, clearing must be repeated). -

~ If the airbag has been activated, the dlagnostlc "

trouble codes cannot be cleared

'Control module number

.- Every control module has its own number which is -

read by pressing "A” and "B” at the same time. The
- display will then show "tn”. Press "C” repeatedly to

_ read the entire number. The number consists of ten‘
o dlgItS wh|ch are shown in pairs. .

Fault dmgnosrs

" Important

Before working on the system the followmg must bev

~done:
~ e Disconnect the negative cable from thebattery :

o Unscrew the steering wheel centre pad (airbag
‘module) and unplug the connector on the back of
. the airbag. ' :

° Connect reference resistor. 84 71 153 to the con- .
nector. .

It will then not be necessary to walt 20 munutes after _

dlsconnectmg the battery.

Also note the followmg

e Splicing of SRS cables is not permltted Sphcmg
can give rise to malfunctlomng, making the sys- -
tem unserviceable and even cause personal |n-A

- Jury.
* If a connector is unplugged when the rgmtnon is

on, this is registered as a fault in the system. The
7fault does not disappear until it has been cleared.

. Permanent fault = a fault registered by the control
v module that is still present at the moment the ig-
mtlon switch is turned to OFF.

e Intermittent fault = a fault that is reglstered by the

control module which is not present at the mo-
ment the ignition swuch is turned to OFF.
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20 Diagnostic methods

~ Cruise control systéni test unit

This test unit has been developed to facilitate fault

fault-free components in the cruise control system
on model year M1991 and earlier cars.

Connecting the test instrument
1 Unplug the connectors from the electronics unit
(one 8-pin and one 1-pin):and connect them the
test box wiring hamess :

2 Set the cruise control switch to OFF and switch
on the ignition. Check that the dlodes marked 1,
3and 5 Ilght up.

-NOTE: LED 5 is most Ilkely to light up when the
- car is moving.

Saab 9000
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] Diagnostic methods

Fault diagnosis using self-diagnostics
- The fault dlagnOS|s systems can be used for two -
main purposes:

 Fault diagnosis, stored faults
+ Testing of components and signals (LH) -

*

Stored faults

Faults that arise intermittently are often dlfflcult to.
locate. Certain electronic systems have an inbuilt - : ——
memory that makes it possible to localize and rec-~ | . /\ ' \

tify this type of fault after it has occurred.

- By following the instructions below, which describe - H, ; \55
how the system’s memory is activated, the malfunc- A4 turbo/aer . \50
tion indicator (CHECK ENGINE) lamp in the car's _ y v -

dashboard will provide information on stored faults
in the form of flashes (Iamp -flash codes).

A certain combination of short flashes, eg.
1+2+3+2+2 represents a particular fault. Using a list
of diagnostic trouble ‘codes, the significance of
- 12322 can be looked up and the fault can be recti-

trouble codes for faults 2 and 3 and via flashes on
the malfunction indicator "CHECK ENGINE” lamp

read the code in the list of diagnostic trauble codes.

Up to three faults can be stored in the control mod-

ule memory, and these can be activated during fault

diagnosis and give information on the type of fault.

Serious faults are given priority, which in practice

_means that they must be attended to before the

control module stores any non-"A” faults. - S

Testing of components and signals
 ltis advisable to carry out this test in conjunctlon with
diagnosis of stored faults.

The test consists partly of checkmg certain key com-

- ponents in the LH system and partly of checklng im-

portant control module S|gnals

‘In this test as well, the malfunctlon mdlcator

"CHECK ENGINE” lamp will flash codes of the same

. type as for stored faults. In this case, however, the

code is not a diagnostic trouble code but an identi-

fication code which shows which component or
whlch signal is ‘being tested

- Important

All reading and testmg is mterrupted when the igni-
tion switch is turned to OFF..

If a serious fault is repeated, this is recorded in the
memory each time the fault arises and the malfunc-
~ tion indicator "CHECK ENGINE” lamp lights up.
When the fault is rectified, the memory may there-
- fore need emptying for the diagnostic trouble code to
-"disappear”. When in doubt, test drive the car.
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| Fault dlagnOS|s using self-d|agnost|cs (contd )

Readlng stored faults

Important

. Read through the entire stamng sequence before.
-the lgnltuon switch is turned to ON , -

1 Ground pin 3in the three- -pin data link connector .
in the engine bay on the left-hand side. Use ca- 1 - =
ble with switch, part No. 83 93 886. ' , ' '
NOTE: Make sure that the swntch |s OFF.

. 2 Use the malfunction indicator "CHECK ENGINE”
‘lamp to read diagnostic trouble codes. '

3 Turn the ignition switch to ON. '
The "CHECK ENGINE" (MIL) Iamp Ilghts up

2 ’

4 Set the switch to "ON” (pin 16 of the control
module is grounded)
The "CHECK ENGINE” (MIL) lamp goes out.

5 Watch the malfunction indicator "CHECK EN-

"~ GINE” lamp carefully. After about 2.5 seconds it
gives a short flash, which means that the first di-
agnostic trouble code is activated.

Switch the switch to OFF directly after the fiash.

6 The first diagnostic trouble code (of three pos-
sible) is activated and will be displayed in-the

Check ’
Engine

- form of short flashes of the malfunction indicator -
"CHECK ENGINE" lamp dlrectly after the actl-
~ vation signal.. -

Important

The diagnostic trouble code starts and ends wnth a
long flash of the malfunction indicator "CHECK EN-
'GINE” lamp. These long flashes are not part of the -
-actual fault code, but serve as start and stop signals.. -
If the engine is switched off during the test, the
- diagnostic trouble code "12231” will be obtained as -
~ the first fault, i.e. no engine speed signal. Crank the'
starter motor for about 5 seconds. If the trouble code
disappears the ignition signal is OK and the fault is
to-be found elsewhere.
As soon as confirmation is recelved the switch is

returned to the drive position and testing continues.
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| Fault dlagI‘IOSIS usmg self—dlagnostlcs (contd. )

Next diagnostic trouble code .

With the switch at OFF the next diagnostic trouble .
ccode (if ‘any) is not activated in-the control 'module_ :
k ‘memory, but diagnostic trouble code ”121 12” is re-
peated again and again.;

To check if there are two or more faults in the sys—
tem, proceed as below.

7 Set the switch to- ON

8 After a short flash , set the swntch to OFF.

, D|agnost|c trouble code No. 2 will then be dlsplayed
+ in the same way as diagnostic trouble code No. 1.

If there are more faults stored, this will be shown in
the same way as the first fault, but with a separate
~ diagnostic trouble. code.

9 Any third trouble code is also read» in the same
- way. If there is no third fault stored or all faults
have been rectified, this is lndtcated by a series

- of long flashes.

o Start from the begmmng agam

If for any reason, you want to repeat the diagnostic' -
- trouble codes from the start, this is done as follows:

1 Set the switch to ON.

2 After two short flashes , set the switch to OFF " e : _ \] / \| / |
and diagnostic trouble code No A WI|| be lon e |/ en k
repeated. 7 , : : ¢ 9'.‘| 2.5sec 7Csn§a§e A (Engei‘r:\e ‘

(ore o]
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N

Fault dlagnOS|s usmg self-dlagnostlcs (contd )

Clearing the memory
1 Set the switch to ON.

‘2 After three short ﬂashes set the switch to
OFF. : Co
The memory is now cleared.

’ 'Important :
The memory can only be cleared after the code

"00000” has been dlsplayed (end of diagnostic trou-

ble codes).

Testing of components and signals
Testing is carried out starting from point 1 and cov-
ers all points up to point 7, see table. Connection is
the same as for "Fault diagnosis, stored faults

1 Set the switch.to ON.

2 Switch on the ignition and wait for',one'short |
flash of the maifunction indicator (CHECK EN- -

GINE) lamp, after which the switch ls immedi-

ately set to OFF.

At the same time as the Iamp flashes, the fuel
* . pump should start. If not, the pump is faulty. Lis-

_ten and check fuel pressure if necessary.

_ Important

The fuel pump only runs. for 1 second No ID code is
given during this test.

3 To proceed to test No. 2 ie. mjectors, set the
.switchto ON. : :
4 After one short flash , switch to OFF.
A code is now displayed in the same way as
during "Fault diagnosis, stored faults”, i.e. one
long flash starts and ends the actual code, which
consists only of short flashes. :

ing.

-5 Run through the remaining points in the table in.
the same way. Set the switch to ON — wait for -

a short flash — switch to OFF.

N/

\ [/

Check
-\ Engine

( Check
Engine

==
‘ _ i

Code

Check -
Engine

==
. el

Check by_listening that the tnjectors are work-
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~Fault diégnosis using an ISAT scan tool

The ISAT (IntelligentSAabTester) scan tool is pri-
~marily intended for fault diagnosis on electronic sys-

- tems designed with self-diagnosis, such as Saab DI,
LH, TCS, EDU, ACC 2, etc. In this type of system,
- any faults that arise, including intermittent faults, are
diagnosed and stored in the system’s control mod-
ule (ECU). Using the ISAT scan tool, the fault infor-
mation stored in the system is copied and the fault
is presented in the form of a five digit code on the
ISAT scan tool display. ST .
For information on how the instrument works and

how to operate it, see Service Manual 1:4 ISAT scan
tool. - . ' :
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" Fault diagnosis using an ISAT scan tool (contd.)

Data link connector -M1994

The car has two data link connectors '
e Black (347) '
- o Green (348)

' Data*link,co,nnectdr M1995 .

The car has one data link connector -
o«Gr'een (348) o —

" Pin System (Black)

Systerh ‘(Green)

Pin___ System_

N

1  Kline . Kline 1+ -7 Kline .
2 . LH/EZK/LUCAS (L line) EDU (L line) 2 ‘Motronic 2.8.1 (L fine)
3 DUAPC (Llinkk  ACC (Lline) - 3 . ETS(Llne) =
4 ETS (L line) - MBS (L line) 4 - ABS(Lline). }
5  No connection " Left-hand seat with 5 “Seat with memory (L line)
SR memory (L line) .6 - No connection ’
6 No connection Right-hand seat with 7 No connection
g _ memory (L fine) 8 No connection
-7 . No connection No connection. 9 By ,
8. '.No cpnn'ection , Airbag (L line) 10 “Ground
9 B+ B ' - B+ : :
10 Ground

Ground
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N
\

~ Fault diégnbéis Vus"ing an ISAT scan tool ,(cohtd.) o -

C371W-7339

 Data link connector M1996 |
- The car has one data link connector (348)

~ Pin System

N[N =

" No connection
No cornnection
No-connection
-Ground
Ground :
- Motronic 2.8.1 (L line)
Motronic 2.8.1/5.2/Trionic/anti-theft
: ' alarm (VSS). :
'8 ABS/ACC/EDU/Driver's seat with -
~ memory/SRS/Anti-theft alarm (not
VSS)/TCS s |
9 No connection
10 No connection ,
11~ Driver's seat with memory (L line)
12 No connection - I
13 ~  No connection
14  Fuelpump =
15 . ABS (L line)

16 . . B+

~ Saab 9000
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Fault dlagnosls usmg an ISAT scan tool (contd )

ISAT scan tool pomts to remember
Commumcatlon with Trionic

o Communication between the ISAT scan tool and the

Trionic control module is normally possmle
.« With the ignition switch ON
o When idling.

~ Fault diagnosis that requires commumcahon at en-

" gine speeds higher than 2500 rpm is difficult to ac-
complish.

At high engine speeds, the Trionic gives prlorlty o

its basic functions and the diagnostic function can
be switched off. The result of this is that the Trionic

is not able to.achieve communication with the ISAT

scan tool.- The ISAT scan tool then shows ”CON-
- TACT NOT MADE". '

Commumcatlon with ACC -M1994

Communication between the ISAT scan tool and the
ACC -M1994 can cause general communication
problems with all electronic systems in the car

(green connector). The reason is that the ACC sys- . -

‘tem does not meet certain specifications for com-

munication. Unfortunately, this also affects other

electronic systems in the car.

If problems are a nuisance, disconnect the ACC R

. system in the following way:
* e Turn the ignition switch to OFF.
» Remove fuses 1 and 17 for the ACC system
- e Turn the ignition key to ON.
Diagnosis of other electronic systems in the car can
now be carned out.

Static electncuty, ESD

_ See the text on page 5. This applles especially to
the ISAT scan tool. Electrostatic discharges on the -

ISAT scan tool display can destroy it.
( : ' :
Connection

Connecting and disconnécting the |SAT scan tool to

- and from the data link connector must be done with
. the ign’ition switch OFF .

Ending commumcatlon

After completed diagnosis, “when commumcatlon '

‘between the selected system and the ISAT scan tool -

is to be ended, the command "END” is recom-
mended.

ISAT scan tool software freeze

When using the ISAT scan tool, the software can
freeze, where the screen either freezes or goes’

- blank. -

The cause is internal software faults in the ISAT

scan tool. It does not _help to press keys, and the ~ |
" only way to reset the ISAT scan tool program is to

disconnect the mternal battenes and short the two
termlnals

_ Important

A faulty battery can jeopardize communication be-'
tween the car and the ISAT scan tool.
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Breakout box (BOB)

 The breakout box (BOB), part No. 86 11 006, is used
on certain systems to facilitate_control module test-

ing when diagnosing faults..

The breakout box is connected between connector
and control module using a special test cable as-
sembly which switches the test points out to num-
‘bered sockets on the’ breakout box to facnhtate read-

~ing.

~ Each mduvudual system has a specual test cable as-.
~ sembly.

.- For further information about test cable assemblles
. see Serwce Manual 1:3 ”Specual tools™.
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Location of control modules

M1996

C371W-4592

o Engine management system
1 Trionic '

2 Motronic 2.8.1
The control modules are located ona bracket in
the false bulkhead space. The bracket is

mounted on the left-hand side of-the front upper
bulkhead partition. .

3 Motronic 5.2

4 TCS V6 ’ a
‘The TCS control module is located ona bracket
- under the LH front seat '

Comfort systems )

- 5 Cruise control :
The control module is located beside the battery
tray. :

6 Central lockmg system '
The control module is located on a bracket on
the f_ar left-hand side under the dashboard.

Safety systems

7 ABS : ,
_ The ABS control module is mounted on the bat- .
tery tray.. '

8 SRS (Airbag)
The SRS control module (alrbag and belt ten-
- sioner) is located on a bracket in the front part of -
the centre console under the dashboard

9 Anti-theft alarm :
The control module is located behind the glove
box and knee shield on the right-hand srde be-
hind the dashboard
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. Location of control mbdules*(COntd.)’
M1995 | L |

g
2
8
| Engine management systerh_ ‘_ ~ SRR Safety systems ’
1 Trionic . s 7 ABS or TC/ABS _ KA
- 2 Motronic E ' . ~ . The ABS or TC/ABS control module is fltted on .
The control modules are located on a bracketin - the battery tray. '
the false "bulkhead space. The bracket is - 8 SRS (Airbag) ~
- mounted on the left-hand side of the front upper ~ The SRS control module (a|rbag and belt ten-
- bulkhead partition. . S e - sioner) is located.on a bracket in the front part of
. 3 ETS : 'j ' o the centre console under the dashboard
4 TTS ' a : ~ 9 Anti-theft alarm
“The control modules are located on a bracket - The control module is Iocated behmd the glove
under the left-hand front seat. _ - ~box and knee shield on the rlght-hand side be-
o hind the dashboard

Comfort systems L

5 Cruise control - ‘ :
The control module is located besude the battery ‘
tray. ,

.6 Central locking system

- The control module is located on a bracket on
the far Ieft-hand sude under the dashboard
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. Locatlon of control modules (contd)

M1 994

2
8
' Engine management system S , Safety systems
-1 Trionic . | 6 ABS or TC/ABS
-~ The control module is Iocated ona bracket in the " The ABS or TC/ABS control module is fltted on
- bulkhead partition space. The bracket is fitted to the battery tray. ‘
the left-hand side of the upper front bulkhead :
partition. 7 Airbag
‘ R “The airbag control module is located on a
2 ETS _ : - bracket in the front part of the centre console
'3 ASR » ‘ ' - under the dashboard and also controls the belt
The ETS control module is located on a bracket ' tensioners. ‘
~ under the left-hand front seat. On cars with a - 8 Anti-theft alarm S
traction control system for cars with automatic The anti-theft alarm control module is located
transmission, there is also an ASR confrolmod-  *  pehind the glove box and knee shield on the:
ule fitted on top of the ETS control module. ~ right-hand side behind the dashboard. =

. Comfort sys.tems'

" 4 Cruise control

5 Central locking system
The control modules are located on a bracket at
far left under the dashboard. .

//
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Locatlon of control modules (contd )
- M1993

Engine management system : ' Saféty-systerhs

1 LH and DI (EZK) - o ' 7 ABS or TC/ABS

2 Trionic L The ABS or TC/ABS control module is mounted
The LH and DI (or EZK) or Trionic control mod- - on the battery tray.
ules are located on a bracket in the bulkhead 8 Airbag and belt tensioner
partition space. The bracket is located on the * The airbag and belt tensioner control modules:
left-hand Slde of the upper front bulkhead partl-_ - are located on a bracket in the front part of the
tion. . , o _ centre conscle under the dashboard.

S ES A ' ‘ 9 Anti-theft alarm ' ~

4 ASR . ' S The anti-theft alarm control module is placed
The ETS control module is |ocated ona bracket . behind the glove box and knee shield on the.

‘under the left-hand front seat. On cars with a right-hand side inh the cabin.
traction control system for cars with automatic ' : ‘
transmission, there is also an ASR control mod-
ule fitted on top of the ETS control module.

Comfort systems

5 Cruise control

6 Central locking system ‘
The cruise control and central Iockmg control
modules are mounted on a bracket on the far left
under the dashboard :
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Locatlon of control modules (contd )

M1 992

Engtne management system . . - Safety syste’ms

1 LH, DI and DVAPC (EZK) - o 6 ABS or TC/ABS
The control modules for LH, DI and DVAPC (0"_ ' The ABS or TC/ABS control module is mounted‘ '
EZK) are located on a bracket in the bulkhead . on the battery tray.

. partition space. The bracket is mounted on the

left-hand side of the upper front bquhead parti- B 7 Airbag and belt tensioner

~ The airbag and belt tensioner control modules'

\t|on ‘ v ! , _ are located on a bracket in the front part of the

2 ETS" : ‘ _' _ , centre console under the dashboard.

'3 ASR ‘ - 8 Anti-theft alarm ' '
The ETS control module'is located on a bracket The anti-theft alarm control module is placed
under the left-hand front seat. On cars with a . ‘ behind the glove box and knee shield on the
traction control system for cars with automatic * right-hand sude in the cabin. '

" transmission, there is also an ASR control mod-
ule fitted on top of the ETS control module.

Cotnfort systems

-4 Cruise control

5 Central Iockmg system : '
The cruise control and central |ock|ng control

- modules are mounted on a bracket on the far left
’under the dashboard. ~ o
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Location of controt modules (contd.)

M1991

- Engine management system

1 LH - ;
The LH control module is Iocated ona bracket in

the bulkhead partition space. The bracket ‘is-

‘mounted on the left-hand srde of the upper front
~ bulkhead partition.-

2 DI- -DI/APC (EZK)

The DI-DIVAPC (or EZK) control module is lo-
- cated under the left-hand front seat next to the »

- ETS control module. -
3 ETS

The ETS control module is located on a bracket 3

’ under the left-hand front seat.

Comfort systems

~ 4 Cruise control

' 5 ‘Central locking system ‘
"The cruise control and central Iockmg control

modules are mounted on a bracket on the far Ieft '

' under the dashboard

' Safety systems

6 ABS ',

-/ The ABS control module is Iocated ona bracket' =

~inthe bulkhead partition space.
7 TC/ABS

The TC/ABS control modute IS mounted on the
battery tray. :

' 8 Airbag and belt tensioner

The airbag and belt tensioner control modules
are located on a bracket in the front part of the
“centre console under the dashboard

9 Anti-theft alarm

The anti-theft alarm control module is placed
_ behind the glove box and knee. shleld on the -
nght-hand side in the cabin. - :
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Locat|on of control modules (contd )

- M1990°

[Engine management system o Safety systems
TLH | ' 5 ABS |

The control module is located on a bracket inthe
-bulkhead partition space. The bracket is fitted to -

- the left-hand side of the upper front bulkhead
partition. ,

2 DI-DVAPC (EZK)
The DI-DVAPC (or EZK) control module is lo-
~ catedona bracket under the left-hand front seat.

~-Comfort systems'
3 Cruise control
4 Central locking system
The cruise control and central locking control

" modules are mounted on a bracket on the far left
under the dashboard

The ABS control module is Iocated ona bracket
in the bulkhead partition space.

Airbag and belt tensmner

‘The airbag and belt tensioner control modules -
- are located -on a bracket in the front part of the

centre console under the dashboard

Anti-theft alarm

The anti-theft alarm control module is placed
behind the glove box and knee shield on the
right-hand side in the cabin. : :
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Locatlon of control modules (contd )
| M1989

'. Engme management system ' . Safety systems .

T, . 5 ABS |
The control module is located ona bracket in the The ABS control module is located on a bracket
bulkhead partition space. The bracket is fitted to - ~in the bulkhead partition space. :
the left-hand side of the upper front bulkhead_ ’

6 Airbag and belt tensioner

partition. : o : - The airbag and belt tensioner conitrol modules
2 D'/ APC (EZK) are located on a bracket in the front part of the

on a bracket under the left-hand lront seat. - s Antl-theft alarm

‘ . The anti-theft alarm control module is placed;
Comfort syswms' o _ behind the glove. box and kriee shield on the
3 Cruise control _ - - right-hand side in the cabin.

4 Central locking system
The cruise control and -central locking control
modules are mounted on a bracket onthefarleft
under the dashboard
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~ Location of control modules (contd.) -

M1988 -

Engine management system ' o E Safety systems
1LH ' - 5 ABS
" The control module is- Iocated ona bracket inthe  ~ The ABS control module is located on a bracket '
* bulkhead partition space. The bracketisfittedto iy the bulkhead partition space.
“the left-hand side of the upper front bulkhead -
partition. k 6 Belt tensioners
' N , : © The belt tensioner control module is Iocated on_
2 DI (EZK), APC "~ " abracket in the front part.of the centre console ,
“The APC and DI (or EZK) control modules are  ynder the dashboard. \
| Iso:;ted on a bracket under the left-hand front - 7 Anti-theft alarm - , ,
~The anti-theft alarm control module is placed

, S behind the glove box and knee shield on the
c_omtort systems nght-hand side in the cabin.
3 Cruise control , .

g 4 Central locking system
' The cruise control and central Iockmg control
modules are mounted on a bracket on the far left -
under the dashboard '

“Saab 9000 |



Diagnostic methods 39

Locatlon of control modules (contd)

M1 987

. Engme management system‘ y' IR Safetysystems

1 LH ' o . 5ABS
* The LH control module is located on a bracket i The ABS control module is Iocated ona bracket :
the bulkhead partition space. The bracket is in the bulkhead partition space.

mounted on the left-hand sndelof the upper front 6 Anti-theft alarm

bulkhead partltlon T - ‘ - The anti-theft alarm' control module is placed"«
2 APC (EZK) ) behind the glove box and knee shield on the
. a bracket on the far left under the dashboard ' : ’ v v

Comfort systems

3 Cruise control

4 Central Iockmg system ;

~The cruise control -and- central locking control , ,
modules are mounted on a bracket on the far Ieft ‘ I .
under the dashboard : R -
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Location of control modules (contd)

-M1986

Engine management system

1 LH- . R .

- The LH control module is located on a bracket in
the bulkhead partition space. The bracket is
mounted on the left-hand side of the upper front
bulkhead partition. . - .

2 APC (EZK) o ' .

The APC (or EZK) control module is.located on
a bracket on the far left under the dashboard. -

Comfort systems
- 3 Cruise control

" 4 Central locking system
. The:cruise control and. central locking control
- modules are mounted on a bracket on the far left
under the dashboard.. - ‘ : -
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Engme

-Traction: Control System, TCS (4cyl). ... 41  Motronic 5.2 (OBD i) engme management

_ Traction Control System, TCS (6-cyl.). . . . 61 system . ... ... ... ... e 109
- LH muitiport fuel injection-system. . . . . . 70 Saab Trionic engine management system

DI-DVAPC ignition systems. . . . ... ... 81 (withoutOBDIl) . . . ... ......... 129

EZK ignition system . . . .. e e .. 90 Saab Trionic (OBD ll) englne management \

- Motronic 2.8.1 engine management system. 91 system . . ... L. L., e 146

' Lo ' ' : ' -Turbo system . . ..... e 1

TCS (4-cyl)

" Fault tracing hints (M1991 and early M1992)

Components in these cars before a certain date of
‘manufacture have sometimes not met quality re-
quirements. These problems, sometimes in combi-
nation with faulty contacts or incorrect settings, can
- cause the system to switch to limp-home mode with

. the result that the customer. complains or the car

comes into the workshop for re,palt

‘Two types of limp-home mode can arise: v

¢ The system goes out of limp-home mode when
restarted -

e The system must be corrected/reset using an
ISAT scan tool

Fault dlagnvOSlS and localization of the faults can

sometimes be difficult to carry out, which is why we |

have provided the following summary of causes and
recommended action. :

Causes of fault. _
Faults can of course arise for other reasons besides

- those given below. However, we would fike to point

out certain special factors that have proved to be re-

sponsible for the majority of’ dnveablhty problems )

This applies to the following:

~® 24-pin connector in the main wiring harness

(front bulkhead partition). Faulty contact due to
oxidation caused by water leakage.

. Groundlng points G7 and G15 . Resistance too
high. due to poor contact.

« Throttle cable . Cable position tncorrectly set.

~« Control valve . Component fault (leakage) can

arise up to date of manufacture 0391
o Non-return valve (Ieakage)

* Pedal position sensors . Component fault can

“arise up to date of manufacture 101 (-wto year
91)..

Throttie body (throttle posmon sensor) Com-
ponent fault can arise up to serial number 1’1 7885.

‘Action

In the case of a fault in the TCS system (limp- home
mode), start fault diagnosis as follows:

1 Read and note the diagnostic trouble codes reg-
- istered using the ISAT scan tool.

2 Check the throttle cable and adjust it if neces-

- sary so that there is maximum play in the cable.

- The play should be at least 1 mm (see page 173
in Service Manual 2:5). .

3 Unplug the 24-pin connector in the main wiring
hamess and check whether it contains any
~moisture ‘and water. If it does, change the rub-
ber seal, part No. 43 52 936.

Wipe the connector dry and use contact spray
Kontakt 61, part No. 45-30 04 520, on the fe- .
male pins (sockets). Then plug in and unplug the

- connector several tlmes to remove any oxide
depos:ts

4 Check grounding points G7 (engme 2) and G15
* (beside the TSI socket).

5 Check that the non-return valve is correctly lo-
- cated.

After this first check and correctlon ‘measures, if

" necessary, clear all diagnostic trouble codes and

test drive the car to see if it returns to the limp-home
mode or if any warning lamps Iight up.

lfthe fault(s) remain, conduct fault dlagr'IOSlS as de-
~scnbed under each dlagnostlc trouble code.
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42 Engine

TCS 4(4-cyli.) (contd.)

* Checking voltage TC/ABS
Checking should be done with the bre

akout box

(BOB) connected, all components connected and
the ignition switch turned to ON. All readings are-
taken on the BOB. ‘ ‘

 MTCS manualonly

-~ MTCS automatic transmission only . -

Pin Ci'rcuit/functio'h Colour Check .| See 2:5, |
‘ P ‘ i - _|page ~
1 Ground - BK Check that the voltage drop to - :
. : : 1 , ground (G7) is less than 0.1 V. :
2 FL outlet valve (valve activated | YE/RD | See "Checking resistance” on'page |122
‘ when control module connects itto | 153 in Service Manual 2:5. I N
ground). | IR
3 | Power supply from mainrelay -~ |GN/RD | With relay activated = 12V. = 104
(ABS). . . : “'for | Relay not activated (fault in system)
, : L YE/WH = |=lessthan2V. - - L
4M | Communication between TC/ABS BK/WH With engine running = approx. 5V - | 133
and ETS (digital signal to pin 32 > ;readings near 0 or 10 V indicate a ‘
. on ETS control module). - ault in the circuit).
5 No connection. ‘
6 No connection. =+ - _
7M | TCS indicator lamp (control mod- | BN/RD Lamp out = approx. 12 V. 146
ule grounds lamp when the sys- : Lamp on = approx. 0 V. ’
tem is activated). , ‘ ’ ' ) = ‘ .
-|8 | Pressure and level warning circuit 1 BU Switch closed = approx. 5-10 V 1107 -
- | (goes to pin 51).. ' | (pressureflevel = OK). :
. : : Switch open = 0 V (pressure/level =
- 1 fow.. . -~~~ - I
9* | RR speed signal (digital signal to . | GN '| Check with logic probe: continuous - | 119
ASR control module). RN ‘ "PULSE” without rotating wheel (test '
| e puise). Frequency increases with in-
‘ : _ . - creased wheel speed.
|10* | FL Wheel speed signal (digital sig- | YE Check with logic probe: continuous . | 113:
- nal to ASR control module). A "PULSE” without rotating wheel (test |
" ' : ' pulse). Frequency increases with in-
B o B creased wheel speed.. . : L
11% | FR Wheel speed signal (digital = | BU . ‘Check with logic probe: continuous | 115 ¢
: signal to ASR control module). ' "PULSE” without rotating wheel (test
' ' ‘pulse). Frequency increases with in-
- ) , .creased wheel speed. 7 ,
12% | RL Wheel speed signal (digital GY Check with Jogic probe: continuous | 117
" |signal to ASR control module). . ‘ "PULSE” without rotating wheel (test
T o | pulse). Frequency increases with in-
: S : \ . | creased whee! speed. - o 2
13¥ | TC block pressure switch (signal | BN/WH Brake off = approx. 8 ¥ (switch
voltage to switch). - : closed).. - -
. - ‘Brake on = approx. 10 V (switch '
K ' e open). : ' ' 139 -
114 | To pump relay, pin 87 (detects YE . Pump relay operated = 12 V. 110
position of relay contacts). ' i Pump relay released = 0 V.
{15 [No-connection. e ‘
‘J16 No connection. =
17 No connection.
18 | No connection.
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Engine

Pin | Circuit/function Colour Check See 2:5,

, o ‘page
119 .| Ground BK | Check that voltage drop to groundis |-
' . . | | less than 0.1 V.

20 . | FL inlet valve (valve:activated GN/WH See "Checklng resistance” on page

when c1rcu1t grounded via control | : 154 in Servrce Manual 2:5. 121
, module). _

21 FR outlet valve (valve activated BU/RD . | See "Checking resrstance” on page o
when circuit grounded vra control ' 154 in Service Manual 2: 5 ‘ 124
module). . - o

22 | No connection. :

23 Data link L (commands from ISAT' YE 929 p.5 -
scan tool to control module).. o o o i

24M | TC/ABS-ETS communication (digi-- GN/WH | With engine running - approx. 5 V
tal srgnal to ETS, pln 29) - | (readings near.0 or 10 V mdrcate a

‘ fault in the circuit).-
- Ifalo é;tc probe is used, "PULSE” :
1 , , should be shown contmuously 133
25 No connection. IR ‘
26M | TC block pressure switch (voltage BK/WH * | Brake off = approx. 8 V (swutch
.| signal from swnch) ) closed).
Brake on = 0 V (switch open) )
v - v : 139

27 | Ground screen, RR wheel speed | BK/GN Measure voltage (AC) between pins ’

sensor. , 27 and 45. 119 -
When wheel rotated 1 turn/second, the
, . | voltage should be about 0.1 --0.5 V.
28 ‘Ground screen, RL wheel speed YE/GN ‘Measure voltage (AC) between pins
_ -sensor. : | 28 and 46. 117
When wheel rotated 1 turn/second the .
. = , ‘voltage should be about 0.1 - 0.5 V.
29 Ground screen, FR wheel speed "|BU/GN - | Measure voltage (AC) between pins :
- |sensor. : 1 29 and 47. 115
When wheel rotated 1 turn/second, the | .

, A : - .~ - jvoltage should be about 0.1- 0.5 V.

30 Ground screen, FL wheel speed GY/GN | Measure voltage (AC) between pins '
sensor ; © . ":]30and4 1113

When wheel rotated 1 turn/second, the |
. voltage should be about 0.1 - 0.5 V.

31 No connectlon L S : S

32 Brake light srgnal (from brake light | BU Brake off =0 V. - ‘
switch). ' Brake on = 12 V. 137

33 Voltage from main relay (ABS) YE ‘|1={2el\a/y activated (system workmg) = o

'Relgyvnot actlvated (tault in system) 104 .
o - . =<

34. | Actuating signal for relay (control | GN Relay- not actlvated =12V,

. module activates relay by ground- Relay activated = approx 1Vor 104
ing the circuit). , less. "

35M | Current (+30 circuit). . |RD - |12V . 104

36 Rear outlet valve (control module BU/WH | See "Checking resistance” on page 126

. activates the valve by groundmg C : 154 in Service Manual 2:5. e

: the circuit). -~ o

37 [ TC block NO valve (control mod- |[YE ‘ S_ee "Checking res‘lstance” on page 1128
ule activates the valve by ground- 155 in Service Manual 2:5.
ing the circuit). | . : . '

|38 |FRinlet valve (control module acti- | RD/WH See "Checking resistance” on page | 123
| § vates valve by groundmg the cir- 155 in Service Manual 2:5. C
39 Mam valve (control module actl- BK ‘| See "Checking resistance” on page | 127
| vates valve by groundlng the cir- 155 in Service Manual 2:5. - ' '
| cuit). i . o
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Pin

1 Check

_ Seeﬁ2:5,

Circuit/function Colour
. : page -

40M | TC block NC valve (control mod- | BU/GY See- ”Checkmg resistance” on page 129

ule activates valve by groundrng : 155 in Service Manual 2: 5

the circuit).
41 No connection. - -
42 Data link K (data from control BU 99 p.5

: _ module to ISAT scan tool ).

43 | No connection. . , ,
144™ | TCS CTRL lamp BU Lamp off = 12'V. 142
. ‘ : _ Il Lamp on =<2 V. , :

45 | RR wheel speed sensor signal. = | GN Check the voitage (AC) between pins
: : : o R .1 45 and 27. When the wheel rotates 1 | 119~
turn/second, the sensor signal should
: : be approx. 0.1-05V.
46 RL Wheel speed sensor signal. - { GN Check the voltage (AC) between pins :
‘ _ o o . 46 and 28. When the wheel rotates 1 | 117
turn/second, the sensor signal should
o . : be approx. 0.1-0.5'V.
47 | FR Wheel speed sensor signal. GN Check the voltage (AC) between pins | *
1 : ‘ \ . = _ -| 47 and 29.-When the wheel rotates 1 | 115
turn/second, the sensor signal should
, : : be approx. 0.1-0.5 V. ‘
48 FL Wheel speed sensor signal.. GN Check the voltage (AC) between pins
= - , 48 and 30. When the wheel rotates 1 | 113
turn/second, the sensor signal should
. be approx 0.1 05V
49 - | No connection. ' o ' : ,
50 Pump relay, pin 85 (detects relay | BK ‘Control circuit not actrvated (pressure A
' status). i switch open) = 12 V. 11
Control circuit activated (pressure '
: switch closed) = <1 V.
51 Pressure and level warmng circuit - | BN System OK (switches closed) = 5-10 V. g
(goes to pin.8). s ?)ést\e;m fault (a swrtch open) approx. | 107
152 [ANTILOCK lamp WH. Lamp off = 12V, ~
: : . ) Lampon=<2V, 1140
53 Current (+54 circuit). RD 12 V when ignition switch is in ON
' P A position. 104
154 | Rear inlet valve (control module | BN/WH See "Checking resistance” on page |125
: activates the valve by groundmg ‘ - 1155 in Service Manual 2:5.
: the circuit). - , S
155 | No connection.
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TCS (4-cyl) »V(eon‘td’.),

X 5"‘?] 82 81 S0 49 43 41 46 45 44 4] 42 4] a
.Checkmg re3|stance TC/ABS : 550 ]
- The resistance readings listed below should be' ' U” > | o
checked with the breakout box (BOB) Connected Shah hw u’ W 121w 7§ 5 4 71
the control module disconnected and with the lg- : '
nition off . :
-All readlngs are taken on the breakout box
MTCS manual only
ATCS automatic transmission only
Pin Circuit/fun'ctio'n o Colour |Check. See
S o e : ' 2:5,
1 . | Gréund - ' BK Less than 1 ohm to battery ground |- -

2 | FL Outlet valve (control module | YE/RD

Resistance between pins 2 and 3

122

activates the valve by groundmg should be-about 3-4 ohms
the circuit) . : ‘ -
3 Power supply from relay (ABS) - |GN/RD | Check lead to relay pin 30 -
- Jor ' SR 104
| o YE/WH L '
4™ | Communication between TC/ABS |BK/WH | Check the lead to ETS pin 32 |
and ETS (dlgltal sngnal to ETS, pin Check that there is no short to 133
32) _ ground '
5 No connection. ‘
6 No connection. . : - B
™ TCS lamp (control module .- . | BN/RD See "Checking voltage” on page 148
grounds the circuit when the sys- : of Servnce Manual 2 5 ' 146
tem is activated) _ B
8 .| Pressure and level warning circuit | BU 'Che'ck that the circuit is whole be- '
~ | (to-pin 51) : tween pins 8 and 51 when the pres- |[107
sure accumulator is charged. b
oA RR speed sngnal (dlgltal SIgnal to |GN See "Checking voltage” on page 148
| ASR control module). _ of Service Manual 2:5 119
104 FL Wheel speed signal (digital sig- | YE See "Checking voltage” on page 148 | - -
_ | nal to ASR control module) of Service Manual 2:5 113
114 | FR Wheel speed signal (digital BU - See "Checking voltage” on page 148 ‘
. | signal to ASR control module). o of Service Manual 2:5 - 115
12% | RL Wheel speed signal (digital GY See "Checking voltage” on page 148 :
, signal to ASR control module). L of Service Manual-2:5 : 117 .
~113™ | TC block pressure switch (voltage | BN/WH Check that the circuit is whole be-
signal to switch ) : | tween pins 13 and 26 (brake pedal 139
: I not depressed) - ’
114 From pump relay pin 87 (glves YE Check the lead to pump relay, pin -
position of relay contacts) 87.. 110

15 No connection.

16 No connection.

17 | No connection.

18 No connection.

19 Ground : 1 BK"

Less than 1 ohm to battery ground

vates the valve by grounding the

'20 | FL Inlet valve (control module acti- [ GN/WH

Resistance between pms 20 and 3

should be 6- 7 ohms k

1121

1 circuit)
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Pin | Circuit/function Colour |Check: gese
. ' o 1 - : [
. . } , o : page
‘]21 | FR Inlet valve (control module ac- | BU/RD | Resistance between plns 21:and 3 1
1 - [|tivates valve by groundmg cnrcunt) - should be 3-4. ohms e : 124 - -
22 No connection. ~
23 Data link L (data from ISAT scan | YE 99 p.5
tool to the control module) o o : T .
{24M . | Communication between TC/ABS - | GN'WH | Check the lead to ETS pin 29 e
{and ETS (dlgltal s1gna| to ETS, pin '| Check that there is no short to 133
29) B ground :
25 | No connection. . - = . .
267"1 | TC block pressure sw1tch (voltage IBkWH | Check that the circuit is whole be- | ‘
i B sugnal from switch) . tween pins 26 and 13 (brake pedal 139
| not depressed) - . '
27. Ground screen, RR wheel speed | BK/GN Resistance between pins 27 and 45 |
“Sensor. - | should be about 1100 ohms 119
28 | Ground screen, AL wheel speed YE/GN Resistance between pins 28 and 46
| sensor. | ' should be about 1100 ohms 117
29 Ground screen, FR wheel speed | BU/GN Resistance between pins 29 and 47 v
o sensor. , | .| should be about 1100 ohms -1115
30 Ground screen, FL wheel speed GY/GN - }Resistance between pins 30 and 48 |
"~ |sensor. o sh_ould be about 1100 ohms 113
- |31 | No connection. , , e
32 Brake light signal (from brake Ilght BU ‘1 See ”Checkmg voltage” on page 150 ‘
| |switch) . , 1 of Service Manual 2:5 . 137
33 ,Voltage from maln relay (ABS). - |YE Check the lead to the main relay, pin ‘
1 : L 30 104
34 Control signal for main relay (con- | GN Check the lead to the main relay; pin ‘
~ | trol module activates the relay by | ’ 86 S v 104
1 grounding the circuit) . ‘ N .
35M Power supply (+30 circuit) RD See ”Checkmg voltage” on page: 150
: N ' ; T of Service Manual 2:5 : 104
36 | Rear outlet valve (control module |BUWH | Resistance between plns 36-and 3 ,
activates the valve by grounding - | should be about 3-4 ohms 126
: the circuit) o ,
37 [ TC block NO valve (control imod- | YE Resistance between pins 37 and 3 |
- [ule activates the valve by ground— should be 6-8 ohms. - : 128
; ing the circuit) o : ‘ '
38 FR inlet valve (control module acti- | RD/WH Resnstance between pins38and3 .
vates valve by groundlng the. cir- should be 6-7 ohms 123
cuit). : ‘ '
139 | Main valve (control module acti- ~ [BK Resistance between plns 39 and 3 R
~.| vates valve by groundlng the cir- : should be 4-5 ohms 127
cuit). : : '
40M | TC block NC valve (control mod- | BU/GY . .| Resistance between pins 40 and 3’ i
o ule activates valve by groundmg | should be 6- 8 ohms. ' 129
the circuit). o :
41 No connection. ' L
42 Data link K (data from the control |BU - 99 p.5
module to the ISAT scantool) | ‘
43 No connection. ‘
44M | TCS CTRL lamp |BU See "Checkmg voltage" on page 151 S
' Lo of Service Manual 2:5 - 142 .
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Pin |[Circuit/function Colour |Check | See
ERE N 2:5,
- . - | o | page
-.}45 . | Output signal from RR wheel GN .- |Resistance between pins 45and 27 | . .
‘ speed ‘sensor f v should be about 1100 ohms - | 119
46 | Output signal from RL whee| GN | Resistance between pins 46 and 28 i
. | speed sensor ' , should be about 1100 ohms 117
47  |Output signal from FR wheel " |GN Resistance between pins 47 and 29 .
speed sensor o should be about 1100 ohms - 115
148 Output signal from FL wheel | GN .| Resistance between pins 48 and 30 i
| speed sensor | should be about 1100 ohms 113
49 No connection. : 1 N
50 | Pump relay, pin 85 (monltors relay BK Check the lead to pump relay pin 85 | .
' status) and check that the circuit is , 11
grounded when the pressure switch |
is closed (accumulator not pressur- ‘
R ; ized). ‘ :
151 Pressure and Ievel warmng cwcunt { BN | Check the continuity of the cnrcun i
‘ (to pin 8) : | between pins 51 and 8 when the ac-- [ 107
-cumulator is pressurized. ‘
52 | ANTI LOCK lamp WH- See "Checking voltage” on page 151 | -
' . | | of Service Manual 2.5 - . 140
53 Power supply (+54 circuit) RD See "Checking voltage” on page 151 | .
- R o | of Service Manual 2:5 104 -
54 . | Rear inlet valve (the vaive is acti- |BN/WH | Resistance between pins 54 and 3 |
- | vated by the control module | should be 6-7 ohms . ]125
_ | grounding the circuit)
55 | No connection.

Saab 9000



48 Engrne

‘No communication Wi_th' ETS

‘TCS (4-cyl ) (contd )
\ ‘Dlagno_stlc trouble codes TC/ABS
Permanent Intermittent Component/Signal oL ", See 2:5, page
32251 22251 Main relay not working properly 104
35321 25321 Brake light switch not working properly 137
36521 26521 Pressure switch not working properly e 139 -
36522 26522 Safety-circuit pins 8-51, shorting to +12 V ‘ 107
44221 24221 - FL wheel speed sensor, no signal 113 -
44222 24222 FR wheel spéed sensor, no signal | 1156
. 44223 - 24223 RL wheel speed sensor, no signal - v 117
44224 24224 RR wheel speed sensor, no signal - 119
' 44251 24251 ~ FL wheel speed sensor, faulty signal (compare wheel/‘ 113
o f - speed) . , . . ’
44252 24252 FR wheel speed sensor, faulty srgnal (compare wheel 115
o g ~ speed) '
44253 24253 RL wheel speed sensor, faulty srgnal (compare wheel - 117
' speed) -
44254 24254 RR wheel speed sensor, faulty srgnal (compare wheelr 119
: . o speed) : _
44291 24291 __FL wheel speed sensor, taulty signal (<40 km/h) - 113
‘ 44292 24292 FR wheel speed sensor, faulty signal (<40 km/h) 115
44293 24293 .. RL wheel speed sensor, faulty signal (<40 km/h) - M7
44294 24294 'RR wheel speed sensor, faulty signal (<40 km/h)’ © 119
4422A 2422A FL wheel speed sensor, faulty signal (>40 km/h) 113
44228 2422B - FR wheel speed sensor, faulty signal (>40 km/h) 115
. 4422C - 2422C 'RL wheel speed sensor, faulty signal (>40 km/h) 117
'4422D  2422D RR wheel speed sensor, faulty signal (>40 km/h). 119
53421 ‘ 33421 : FL inlet valve, not working : 121
53422 33422 FL outlet valve, not working 122
53423 33423 FR inlet valve, not working ‘. 123
53424 33424 FR outlet valve, not working 124
53425 33425 Rear inlet valve, not working 125
- 53426 33426 "~ Rear outlet valve, not worklng ' - 126
53427 33427 * Main valve, not working 127
53428 33428 ~ NO traction valve, not working 128
53429 - 33429 NC traction valve, not working - 129
----- . 234B1 - FL outlet valve, hydraulic fault 130
------ - 234B2 - FR outlet valve, hydraulic fault 130
—  234B3 " Rear outlet valve, hydraulic fault 130
----- '234B4 Rear outlet valve, hydraulic fault - 130
----- 775B1 Control module fault - 131
----- 775B2 _ Control module fault, RAM' 132
E7061 F7061 ! 133
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. TCS (4-cyl ) (contd )
TC/ABS command codes

- 25C

. 800

900

'Code Functioh/cbmponent ‘ ‘Display text -
. 259 Reads speed sngnal from.FL wheel speed ~ Example: 80020 = 20 km/h-
sensor . R
25A Reads speed sngnal from FR wheel speed Example: 80020 =20 km/h
, sensor. o T
-25B 'Reads speed sugnal from RL wheel speed ' E)éamp‘le: 80020 = 20 km/h
: . sensor : S .
Reads speed sngna| from RR wheel speed ,' Example: 80020 = ‘2-'0 km/h
sensor ‘ ) ' . L
200 Gives status of TC block pressure.switeh' o 88100 = closed (brake not applied)
i ' o BBQOO = open (brake applied) '
201 - Gives status of pressure and Ievel warmng 8B100 = closed (‘pressure and level = OK)
o switch (safety CIrcwt) 8B000 = open (pressure and level = low)
202 ~ Gives status of brake light switch 8B100 = closed (brake applied)‘f |
' o o 8B000 = open (brake not applied) -
Communication over
~ Clears all diagnostic trouble codes '
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o TCS (4-cy| ) (contd )

Voltage readmgs, TCS manual .

All readings should be taken with all components o

connected and with the |gnmon switchii inthe Drive
position.

- Readings can be taken on the back of the control' a

module:connector or, preferably, using the break-
out box (BOB) connected: between the control
module and the control modu|e conneclor..

Some of the readrngs should be: taken: w1th~ the‘
engine idling:

Be careful not to connect the ETS' control module :

_connector the wrong way round.

A large number of voltage levels are only approx-
imate. Use common sense when assessing
whether a reading is correct or not. -

If a reading is incorrect, use the wiring diagram to

- see which cables, connectors: or components.
- should be further.investigated.

7

Pin

’See ‘

Circuit/function | Colour |[Check
, e o v , -12:5,
: ‘ IR | page -
Ground BK: Check the voltage drop to ground.. | '
‘ | This should be less than approx. @1 [180
2 | Pedal position sensor, reference. | YE/RD: | About5V 210
voltage _ e o T
3 | Throttle position sensor, reference YE/WH About5V 210
o ‘voltage 7 . o o
4 | Pedal position sensor, »ground YE 0.1-02V 206
5 | Throttle position sensor, ground | WH 0.1-0.2V. , 204
6 Charge air bypass vaive, control GY Not activated = 12 V -
signal ‘Activated = approx. 0 V 256
7 No coninection.” ‘ o ’
8 | No connection. o . , R
g9 , |Datalink L from ISAT scan tool JYEWH 12V 161 p.5
- | to control module : o L L o
10 Input signal from wheel speed {GN/RD | Should alternate between 0 and 12 V ;
- | sensor - }when both front wheels are rotated | 189
by hand at the same time (or when .
. , , the car is pushed forward)
11 No connection. _ S ’ '
12 - | Engine speed signal - oG : 'At least 2'V when runnlng starter :
: ' : : ~ | motor 187
"{ Approx. 3:V when idling (may in- -
1 crease slightly with increased rpm)
113~ |'Main relay control circuit (the con- | BU : Not-activate’d,= 122V
‘ trol module grounds the circuit - | Activated = <1.5V + - 229
when it feceives current (+15 cir- - ' S L v
* |-cuit) provrded that there is no fault | -
in the ETS system)
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- J19

Approx. 2.3 V +20°C (68°F)

51
Pin | Circuit/function | Colour |Check See
| . 3 R { 2:5,
i ___ ~ ~ page
14 | Accelerator pedal, safety switch [ GY/WH | Pedal not depressed = approx. 1 V
' ‘ : - K Pedal: depressed halfway approx 1217
. o L 79V - AR
15 | Brake |ight switch WH Brake pedal not depressed = 0 \Y R
L ~ . - | Brake pedal depressed = 12'V 1224
16. | Throttle position sensor, posmon - {BU/WH Approx. 4 V when idling which de- _ '
: sngnal : . . f | creases to approx. 0.1 V at wide 204
- | open throttle.
The throtile butterﬂy must be opened
by hand, see 2:5, page 233 for infor-
, : T mation. ,
17 Pedal posmon sensor posmon |GN/YE . [Approx. 0.1 V when idling increasing _
| signal : to approx. 4 V at wide open throttle.. | 206
18 ,Cru:se control ”RESUME” YE "RESUME” activated = 12 V o
* ' : "RESUME” not activated = 0 V 257
Cruise control ”SET“ RD/WH = |"SET” activated = 12V - o
: : . ' "SET" not activated = 0V 257
{20 | Throttle motor GN ] . 233 -
21 Throttle motor GNWH | ~ 233
22 | Power supply from main relay. BU/RD Relay activated = 12 V e
' , ) ; S " . | Relay not activated = approx. oV 229
23 - [ TCS CTRL lamp |VI/WH  |Lampon=<2V ‘
1 : o : |Lampout=12V "~ 142
24 ° | No connection. , e i
‘125, |Current (+15'circuit) GN/WH  |lgnitionon'=12V- ‘
: Ignition -off = approx. 0 V 183
26 Throttle angle, output signal to LH YE Signal pulse width should increase
and DI oL as the throttle opens. Use the ISAT |-
. ; S , scan tool PULSE feature.
27 Engine load signal Tq WH Stgnal frequency should increase : '
C R : ‘ with engine. load. Use the ISAT scan {200 .
‘ N , ’ : : | tool PULSE feature. . co
28 | Throttle body safety switch | BK/'WH Throttle buttertly closed = approx. 1V |
N o : : ' Throttle butterfly open at. least halfway 215
o o =710V :
29 ‘| Communication signal GN/WH- | With car stationary and englne idling
| To TC/ABS pin 24 on cars with - 7 ¢ |=approx.5V - » 185
manual gearbox Readings near 0or10V mducate a
To ASR pin 14 on cars with auto- fault in the circuit.
matic transmission 1
30 No connection. : 3 o
31 [ Cruise control "ON”/”OFF” “{RD At"ON" =12V o
] 1 At "OFF" =0V 1257
32 . Commumcatlon 3|gnal _ | BK'WH - | With car stationary and: engine: |dl|ng
To TC/ABS pin 4 on cars w1th o = approx. 5 V 1185
manual gearbox ; } Readmgs near 0 or 10 V mdncate a :
To ASR pin 2 on cars with auto- : : fault in the: ctrcmt
matic transmission o S
33 | Temperature sensor - YE .Vottage varies with t.emperature: ‘ :
| N ' ) Approx. 4.0'V -20°C (-4°F). - 227

Approx. 0.5V +80°C (176°F)
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made).= approx. 10-12 V
A/C relay not activated (no connec-

| tion made) =

Engine
Pin | Circuit/function Colour | Check See
' " ) : . 2:5,
A e . . page
34 Data link K, data from control | BUUWH 161 p.5
- | module to ISAT scan tool ' : » :
35 | Control signal to safety valve - BN/WH Valve activated (system working) = :

T ‘ - approx. 1.0V~ _ 231
Valve not activated (system discon- :
nected) = 0 V (may be battery volt-

, ‘ B : age if the main relay is still activated) |
36 Brake and clutch switches WH No pedal depressed = 12 V , ;

- ‘ Either pedal depressed = <1 V 221

37 | A/C connection YE A/C connected (or ACC in A/C B

: ' ‘ ‘ mode) = approx. 10-12 V- 259.

A/C not connected (or ACC in ECON .
- . mode) =0V . -
38 A/C relay control circuit . 1BK A/C rélay activated = approx. 1 v |
: A/C relay not activated (connectlon 259

Saab 9000
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TCS (4-cyl.) (contd.)

Voitage readmgs, TCS automatic transmlssmn

¢ All readings should be taken with all components
connected and with the rgnmon switch in the drive
position..

o Headmgs can be taken on the back of the control
~module connector or, preferably, using the break-
~out box (BOB) connected between the control

- module and the control module connector.

« Some of the readings should be taken wrth the
" engine idling.

o Be careful to connect the ETS control module
correctly.

¢ Alarge number of voltage levels are only approx-
imate. Use common sense . when assessing
whether a reading is correct or not.

e f a reading is incorrect, use the wiring diagram to V
see “which - cables, connectors or components
should be further mvestlgated

~|Pin | Circuit/function Colour |Check - | See
‘ _ A B , g S 2:5,
_ R o page
1| Pedal position sensor, position * *[GY/GN | Approx 0.1 V when idling, increasing | _
"~ |signal ' R o ‘| to approx 4 V at wide open throttle. . | 206
| connected to ETS pm 17 . o o ‘
2%) Communication with ETS, con-- . | BK/'WH | With.car stationary and’ engme |d|mg :
nected to ETS pin 32 = .~ |=approx.5V" : 253

Readings near 0 or 10 " mdlcate a
fault in the circuit. '

3 Throttle position sensor, posmon | BUMWH | Approx. 4 V when idling, decreasing
.}signal - : ) - | to approx. 0.1 V at wide open throttle | 204
connected to ETC pin 16 - : R : :

4 | No connection.
5 - 1 No connection.
6 No connection. : : o .
7 | Pedal position sensor, reference | YE/RD | About 5V _ . Ja0e
{voltage . o - o )
connected to ETS pm 2
8*) | RL wheel speed signal B AC) ¢ .With a logic probe, a stable "PULSE”
digital mput signal from ABS pm , | should be shown 196
12 ) ) _ . - | If the wheel is rotated, the ”PULSE"
' : : frequency should increase the faster
S o _ | the wheel rotates.
9%) FR wheel speed signal =~ - = [BU With a logic probe, a stable ”PULSE” :
. digital mput signal from ABS pm. ' -~ | should:be shown - 194
J 11 - K the wheelis rotated, the "PULSE”
: frequency should increase the faster
: o = the wheel rotates. i
10*) | FL wheel speed signal YE - | With a logic probe, a stable "PULSE” |
drgrtal input srgnal from ABS pmv .|'should be shown , 1_92

10 _ _ ~ . | If the wheel is rotated, the "PULSE”
o : B - | frequency should increase the faster
-the wheel rotates
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54 Engine

Pin

'Check o

Circuit/function. Colour See
11 KDW posmon sensor, reference_ YE/RD = [About5V . 208 .
voltage . : : _
12 | Current (+15 circuit) GN/WH - | Ignition on =12’V :
, connected to ETS pin 25 | Ignition off =0 V 183 .
13 Ground BK - | Check voltage drop to ground RS
L : . | Should be less than 0.1 V 229 - ¢
14*) | Communication with ETS 1 YE With car stationary and engine rdlmg T
- | connected to ETS pin 29 = approx. 5V 1253 -
o ' L Readings near 0 or 10 \ |nd|cate a ’
; fauit in the circuit. .
15 - | KDW position sensor, ground ‘RD About 0.1 - 0.2V 208
16 | DRIVE signal : OG . |SelectorleverinR,D, 3,200or1 = 12V A
( v L ©+|selector leverin N or P = approx. 0 V{212
17 | No connection. - _ e i o '
18 En'gine;speed oG Atleast 2V when starter motor run- - | 187
o s ning
| Approx. 3 V when idling and may be
- higher at higher rpm-
19 |TCS Iamp “|BNWH  [Lampout=12V -
: The control module grounds the - . Lampon=0V - 146
\ circuit when the TCS is connected | - . R ' L
20 Throttle position sensor, reference | YE/WH About5V | 204
voltage . , o ' :
connected to ETS pin3 - . : SR
21*) | RR wheel speed signal- IGN With a logic probe, a stable "PULSE” |
. drgrtal mput srgnal from ABS pm 9 . |'should be shown . _ 198
11f the wheel is rotated, the "PULSE" '
frequency should increase the faster
: : o the wheel rotates. '
22 | KDW position sensor, posrtron sig- | BU/RD ‘With the KDW motor in a fixed posi-

' nal - |tion about "halfway” = approx. 2.5 V.. | 208
23*) | KDW motor BUWH - | - B 184
24*) | KDW motor , WH : o 184
25 Power supply from main relay ~ |BU/RD . |Relay activated =12V » C

‘ © . | Relay not activated = approx. 0 V.~ {178

*) Digital signals '(PWM). Check with pulse metér, logic probé or bscilloscope.
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TCS (4-cy| ) (contd )

‘ Dlagnostlc trouble codes, TCS

. ™TCS manual only

A’TCS automatlc transmrsswn only

Permanent Intermittent Faulty function/component -~ =~ - . Action,
S : = - I o - - see 2:5,
. E , o t g page
. 42220 22220 " No +30 circuit current on pin 22 - - 478
42041 0 22241 Battery voltage too high, 518V - : : . 181
42252 22252 Battery voltage too low, <6 V/ S S 182
42320 22320 No +15 circuit signal on pm 25 desptte detectton of Td (englne 183
- ' speed) pulses . ‘ L
436917 . 23691 t((jDW actuator motor control of cable not workmg (towards . 184
- o idling) oo
436920 23692 - KDW actuator motor, control of cable not workmg (towards wide 184
- A open throttle) i - o
44020™ 24020 Communication with TC/ABS mterrupted - : . 185
44021™ 24021 No communication with TC/ABS . - 185
44090M 24090 . Faulty signal from TC/ABS ~ e 185
44221 | 24221 No engine speed signal oo Ty - 200
44260 24260 _ Signals from TC/ABS and gearbox speed sensor do not comcnde 189
44261 24261 . Signals from TC/ABS and gearbox speed sensor do not coincide: 189
. 442627 24262 - No signal from wheel speed sensors/ABS control module o 191
44290 - 24290 Speed signal dtsrupted : ' . S 189
44291 . .- 24291 ) Slgnals from TC/ABS and gearbox speed sensor do not comcrde 189
44295% 24205 No signal from FL wheel speed sensor =~ - o - 192
144206 24296 No signal from FR wheel speed sensor L S 194
- 44297M 24297 No signal from RL wheel speed sensor S o 196
- 44298M 24298  No signal from RR wheel speed sensor » 198
44390 24390 " _Td (engine speed) signal indicates >7000 pm - 187
44391 - 24391 - Td (engine speed) srgnal mcreasmg too quuckly 187
44420 24420 No Tq (engine load) signal . ' 200
44490 24490 - Tq (engine load) signal dlsrupted/hlgh during deceleratlon 187
44690 24690 Incorrect Td/Tq (engme speed/englne load) ratio 202
44691" 24691  No engine speed signalto ASR ‘ o 203
45240 25240 ~ Throttle posmon sensor, srgnal too hlgh o R 204
. 45241 . 25241 - Pedal position sensor, signal too high = 206
45242 25242 Throttle position sensor, signal ground’too'high, - . 204
45243 ~ 25243 . Pedal position sensor, signal ground too high 206
. 45244M 25244 - KDW position sensor, signal ground too high - : 208
45245M 25245 . KDW position sensor, signal voltage foo high ~~ =~ 208
45250 25250 Throttle position sensor, signal too low SR 204
45251 25251  Pedal position sensor, signal too low - o 206
45252 25252 . 'Throttle position sensor, signal ground too low - : . 204
4’5'253_ 25253 . Pedal poeition sensor, sign'al groundtoolow =~ - 206
45254% 25254 . _KDW position sensor, signal ground too ow 208

45255"’. 25255 KDW position sensor, signal voltage too low o, 208
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56 Engine

“Permanent Intermittent Faulty function/component . Action,
B S L AR ~  see 2:5,
\~ S : : - : page
45200 25200 Throtle position sensor, faulty s;gnal L 204
45291 - 25201 . Pedal position sensor, faulty S|gnal ‘ s : . 206
452920 25292 ' Discrepancies in signals from ETS to throttle and pedal posmon 210
o © sensors ' , :
45360 - 25360 Pedal switch, constantly above idling speed o 217
453917 25391 No detection of N/P positions after starting , - 212
45720 25720 Throttle switch, constantlyoff B . 215
45721 . 25721 Pedal switch, constantly off T 219
45722 25722 . Brake switch and, in cars wnh manual gearbox “clutch switch - . 221
o o faulty - o ~ , :
45723 25723 Brake signal from brake light switch, but not from TC/ABS ' 223
45724 25724 - Brake signal from TC/ABS, but not from brake light switch - s 224
45770 . 25770 - Throttle switch, constantly on -~ L . . 215
45771 25771 - Pedal switch, constantly on - ' - o 219
45780 . 25780 - Throttle switch, voltage too high - N 213
45781 25781 Pedal switch, voltagetoohigh ~ ~ i
45791~ 25791 KD point not detected - - S 2%
. 457B1~  257B1  KDW not connected - . 226
457820 257B2 KDW not adjusted o o 226
- 46221 26221 __Temperature sensor, temperature too low L 227
46271 26271 Temperature sensor, temperature too high o 227
53240 33240  Mainrelay, currenttoo high -~ N 229
532_50‘ 33250 A Main relay, current too low . 3 A . 229
53270 33270  Main relay, constantly activated . : . 229
53440 33440 Safety valve, current too high o ' , - 231
' 53450 33450 - Safety valve, current too low I B 231
53630 . 33630  Throttle motor, malfuncon 233
55780 . - 35780 . Throttle switch, voltage too low ' L 213
55781 35781 Pedal switch, voltage too low = - o 217
58341 38341 - Idingspeedtooslow . 235
58351 38351  Idling speed too fast B 235
62490 72490 Control module fault, PID regulator , o 286
67190 77190 - Control module fault, RAM fault . - 255
67191 77191 Control module fault, ROM fault _ -
67192 77192 Control module fault, EEPROM fault | - 255
67193 - 77193 Control module fault, EEPROMfault. -~ 255
67196 77196  Control module fault, time function © 255
67290 77290 - Control module fault, D/A converter o : 255
~ 672B1M . 772B1 Control module fault, D/A converter for KDW motor - . 237
. 67390 77390 Control module fault, speed control <20 km/h B 255
67391 ' 77391 Control module fault speed control >48 km/h o 255
67590 © 77590 . - Internal monitoring (Watchdog 1)~~~ . - 255
67591 . 77591 - Control module fault, reset function o 255
67502 . 77592  Internal monitoring (Watchdog 2) . . 265

67593 77593 Control module fault, safety switch 30 - I A " 255
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- E75B3M

CommUnication fault,_‘cahr_)ot be re-established *

Permanent  Intermittent ‘ Faulty function/component Action,
: FEE ~ see 2:5,
, L L © page -
1’67594 77594 Control module fault, safety switch 31- 255
67595 77595 Control module fault, safety switch 32 | 255
67580 - Control module, calibration interrupted/not performed 238
67581 - Control module, calibration not possible 239 ¢
.675B2 - Control module engine version not specmed 240
.. 675B3" 775B3 Control module fault, EEPROM fault - 241
675B4" 775B4 Control module fault, momtormg (Watchdog) 242
675B5" 775B5 Control module fault, ROM faulf , 241
68170 . 78170 Control module fault, software fault (system relay) 255
68331~ 78331 ‘Short circuit in KDW motor. ‘ 243
68340 78340 Control module fault, transistor for system relay 255
68341 78341 Control module fault safety valve - . -255
68342 78342 Control module fault, TCS CTRL lamp 255
68390 78390 Throttle control faulty ‘ 245 -
68391 78391 Control module fault, GR flip-flop : 255
68380 783B0 Throttle control faulty (oscillation in throttle butterfly) 248
683814 783B1 'KDW motor not in rest position when power off ' 249
E7580 .  D7590 Safety system, malfunction - 250
- E75B1Y . - D75B1 Communication fault, serlal,lnterfaCe‘ : 253
E75B2%  D75B2 Communication fault, break/short-circuit to ground 253
D75B3 253
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  58 Engine - |
- TCS (4-cyl) (contd)

~Menu structure for command codes

ETS

' CODE

READ FAULT CODES
' CLEAR FAULT copes | / | 101
READ SYSTEMINFO = |/ | 103
‘cobe - | |emw

END o E i 203

E
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TCS (4-cy| ) (contd )

ETS command codes

Engine 59

OEEEE

.gée@a@
IETE

ISAT ST display text

~ 203

Code Command function‘
27A . Accelerator pedal travel m % 7 Eg. 80033=33% ,
100 - Transfer all dlagnostlc trouble codes to the '
ISAT scan tool ;
101 Transfer 1st diagnostic tro'uble cbde%-hwcounter Eg. 58351 80255
: : ; = diagnostic trouble.code: 58351 generated
. o : 255 times - :
102° ~Transfer 2nd dnagnostlc trouble code: +
- - counter : :
‘.1;03 Transfer 3rd diagnos’uc trouble cade +
o . _counter
- 104 Transfer 4th dxagnostlc trouble code +
" 'counter SN ,
| ':20'0' o A/C relay, reads current status © '8B100=activated
_ BBOOO-not actlvated
202 Cruise control, ON/OFF status 8B102-ON _
S ' BBOOZ—OFF }
Cruise control, SET status - © 8B103=ON -

8B003=0OFF
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' 60 Engine |

" Code -

ISAT ST display text

Command functlon '
204 ~ Cruise control, RESUME status  8B104=ON
- - 8B004=OFF
205 'Brake and clutch sWitches, status ~ 8B105=ON
: ' : o - 8B005=0OFF
206 © Brake light switch status 8B106=ON
: ' S 8B006=0OFF
207 ' S'afety'switch, accélerator'pedall 8B107=ON. -
L 5 : - 8B007=OFF
208 Safety._switch, throttle body ~ 8B108=ON -
o R __8BO0B=OFF
249 Engine speed 803500 = 3500 rpm
250 - Engine coolant temperature in °C . | . E.g. 800 15=-15°C
| | e : 800+35=+35°C
- 80 <-20=<-20°C
80>+50=>+50°C
o279 " Throttle butterfly opening angle in % E.g. 80030=30%
’ - - ‘ : N : . ° .. \vk AN ‘
280 ‘Speed - 80110=110 km/h
281 Engine load signal Tq'(pulse width in ps) ‘Idling = approx. 25 pis :
’ o ' : ' Full load = approx. 500 us
- 380 Gives EPROM manufacturing number 80 XX RELYY HH:MM DD.MM.YYYY
382 Gives ETS control module part number 8OYYYYYY - "
383 Gives ETS control module serial Vnu'mber - 80ZZZZ7Z
550 A/C relay activated, 0.2 Hz - 8AS50.
551 Activates safety valve (1 Hz) " BAS551
- 552 ‘ Activaftes charge‘air bypass valve (1 Hz) '8A552'
553 - Acti'vates TCS CTRL lamp 1(Hz) 8AB53
- 800 Ends communlcatlon 7
900 ' Clears dlagnostlc trouble codes RERER )
971" - Basic setting” ' BA971=in progress
' : } 8D971=completed
J . Calibration, warm engine. 8A973 '
974" _ Basic setting, idiing speed - 8A974
975 Shows engine version | | 5ee'976-977
976 Stores data on B202 Turbo 802.0T
977 Stores data on B234 Turbo, manual 802.3TS
 802.3TA

97A

o ‘Stores data on B234 Turbo, automatic

K For a more def‘t‘ail‘éd‘ d_escriptipn of {he calibration procedure, see Service Manual 2:5, pages 171 ;1 76.
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Engine 61 |

~ TCS (6cyl)

Fault diagnosis sehedule

LN

1 I the ANTI LOCK lamp is on, always begm fault

dmgnosus in the ABS system.

2 If the malfunction indicator (CHECK ENGINE) -

lamp is on, always start fault diagnosis in the
~ Motronic system.

3 With the ignition swntched off, check that. the
throtile butterfly can freely be moved to the
closed position and that it is easily returned to
the open posmon with spring force

. Important

in order to establish commumcatlon between the
ISAT and the TCS control module the following
must be observed

« the ignition’ switch must be i in the Drive posmon

. engine speed must be <1500 rpm (|f the engme is

running)

« communication with the TCS system must estab-
lished

 The ISAT scan tool cannot establlsh commumca’uon

with the system it: . ,
« the circuit to pin 9 of the control module is faulty -
e pins 13/30 are not correctly grounded

- e pins 28/32 do not have the correct voltage

e the circuit to pm 3is shorted to battery positive (B+),
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_62_ 'En'gine

e TCS (6-cyl.) (contd.)

Readmgs, control module connectlons

Unless otherwise stated, the ignition switch must be -
in the ON posmon All readings are appmxmate _

Pin

13

15

Co- Component/Functlon “|in/ - | Test conditions | Reading Between = |See
lour : . ' Out S : A XYy - |25,
R D : . : . ; - page
BK/ - "| TCS OFF/ON lin  |TCS switch ON|B+ " o821 |18
|WH L (pushed in) . o '
- TCS switch OFF|OV.
. (not pushed in) ‘
2. No connection. - - o L 3
3 |YE/ |Positon sensor, TCS|Out | . approx. 5V 3-13 20
: WH :throttle, reference voltage| - S e
4 | No connection.” _ = .
RD/ |Disengagement of “|Out | Activate with I1SAT |B+ 5-13 25
{WH | cruise control ‘ - |scan tool: ON ‘ ’
‘ | Activate with ISAT|0V
‘ scan tool: OFF B :
6 |OG |Enginespeed . |In Idlmg |40Hz . |6-13. |23
I _ (LP LO HI) : |
7 |BU |Wheel speed FR In . 14.25 Hz
. , ‘ o : ; : (LP HI LOp) .
- |Rotate FR wheel|46Hz ~ |7-13 22
g1 . v ___|approx. 1/2 turn/s | (LP HI LOp)
|GN  |Wheel speed RR’ In - : ~ |14.25Hz
S | R (LP Hi LOp)
|Rotate RR wheel{46Hz 8- 13 22 .
o -approx. 1/2 tur/s | (LP HI LOp) o ‘
BU/. |Datalink K - |In/" -|ISAT scantoolcon-|B+ 9-13 15
- [WH o | Out ‘{nected -
‘ .| 1SAT scan tool not |0 V
L B _|connected
10 _ | No connection. 1 - ‘ . -
11 |YE. |Position:signal, main but-|In " }ldling l12v 111 -13 21
| lterfly (fromMOTRONIC).| | 100 Hz o :
| Engine temp. sngnal (from , 9% (+)
‘Motronic) ‘ 0.9 ms (+)
o | _ {(LPLOHI)
|1griition ON, starter{0.25-1.0 V
| motor running. 100 Hz -
SR 2-8.2% (+) -
10.2-0.82'ms (+)
S . | . L (LP LO HI)
12 |BN/ - |TCS lamp - . |Out |Activate with ISAT B+ 32-12 16
o WH : : 1scan tool: ON ' '
| - |Activate with ISAT|0V
, R ’ _ ) |scan tool: OFF | - o :
BK |Ground. |In | <01V .. |13-B- |14
14 | |No connection. ‘ ' ‘
No connection.

16

No connection.
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Pin-

In/

‘Reading V'V, :

Between

21

.24

25

| throttle butterfly, output |

TERFLY CLOS-

"|ING ON

Activate . using
ISAT * scan. - ‘tool:
BUTTERFLY

approx. 44V

Co- Compbnent/Function' : | Test conditions See
lour S | Out . L XY 2:5,
. _ - § - page
17 : No connection. v 1 s v o
18 |GN/ |Throttle motor ‘|Out |Activate with ISAT|3.5V .|18-35 19
-~ |WH _ |Important - - . |scan’ tool: BUT-|500Hz 1
~ | Clear any diagnostic trou- 'TERFLY - CLOS-{35% (+) .
ble codes after this test. TINGON - 0.7 ms (+)
[ IR | (LP LO HI).
' |As above + open|8-11V
throttle by hand| E
(max. 5 s) ’
As-above + close|minus 8
butterfly addition-|to ‘
ally by hand (max 5 [ minus 11 V
L ‘ v secs) ' B
19 ___|[No connection. | , o :
- 20 . |[WH |Position sensor, TCS|Out | B+ 32-20 120
|throttle butterfly, ground - I o
|GY - |Disengagement of Out 6V . 21-13 |26
| full-load enrichment . 181 Hz ~ B
R - |50% ()
- 116:ms (+)
; ; |(LP Hip LOp)
| TCS activated =~ |6V '
o . |62 Hz
50% (+) -
8ms (+) .
A . Pl - {(LP-HILO) =
22 | No connegtion. N o N
23 |WH |Brake light switch In |Brakes applied  |B+_ 23-13 |24
S R , | Brakes not applied [0V
GY |RL Wheel speed - In i |14.25Hz
o o ~ |(LPHILOP) S
. |Rotate RL wheel|{46 Hz - 24-13 .- |22
R B ~_|dpprox. 1/2 turn/s | (LP HI LOp).
{YE'  |FL wheel speed In - 1425 Hz 22
‘ o ' , . |(LP HI LOp) ’
Rotate wheel FL|46 Hz - 25 - 13
A e . approx. 1/2 turn/s |(LPHILOp) | - - ,
26 |VT/ |TCSOFFlamp ~  |Out |Tum off the TCS|B+ - |32-26 17
- IWH - SR B ' system . using| - o
switch: lamp ON . .| .
|Activate TCS sys-|0V
. |tem using switch:| .
. , : ‘ - IampOFF _ L ] o .
27 |BU/ |Position sensor, TCS|In . |Activate with ISAT|approx. 1.2V |27-13 |20
- WH - |scan tool: BUT-| - ~ - :

| CLOSING OFF
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Engine \
 Pin |Co- |Component/Function ~|In/ |Test conditions ~ |Reading - |Between |See
' four | ~ |Out ‘ ' XY - |25,
g o , 1 e page
28 |GN/ |Current (+15 circuity ~ |In Lo <05V B+-28 (13
_ |WH | IR | Ignition OFF B+ o o
20 | No connection. ‘ R
30 |BK |Ground In <01V 30 - B- 14
31 | . |No connection. - ' I ' . .
32 - |RD - |Power supply In <05V |B+-32 (13
33 " | No connection. ‘ K 5 '
- 34 - |No connection. o ) S
35 |GN |Throttle motor Out |See pin 18 18-35 |19
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| .TCS (6-cyl ) (contd )

’ Dlagnostlc trouble codes

Engine | runmng or ignition sw1tch in ON position

Engine 65

 See 2:5,

circuimechanical fault

-OPEN/MECH FAULT

' Diag- - Faulty function/component ~ TCS-OFF  ISAT ST display text
nostic - : L ' : page - -
“ trouble: o
code o o L e .
- B1192 TGS switch, shorting to ground ~ ON FAULT XX P/i B1192 45
R : TCS SWITCH . (18)
: . A ) SHORTING TO GROUND o
-B1302 - Position -sensor TCS throttle - ON FAULT XX P/l B1302 -39
“butterfly, shorting to TCS THROTTLE SENSOR . : (19)
‘ ground/open circuit ’ R SHORT TO GND/OPEN |
B1303  Position sensor TCS throtle ~~ ON'- . FAULT XX P/l B1303 .89
= butterfly, shortmg to B+/open (R - TCS THROTTLE SENSOR ©(19)
: A circuit - ~__SHORT BATT+OPEN . -
. B1371 - Wheel speed FL, no signal . ON FAULT XX P/l B1371 42
el S C - WHEEL SPEED FL (22)
- : PO v - FAULTY SIG/NO SIG v
B1376  Wheel speed FR, no signal ON FAULT XX P/l B1376 42
' < o ’ WHEEL SPEED FR (22)
G : Lo 'FAULTYSIG/NOSIG o
B1381 " Wheel speed RL, no signal ~ ~ ON - 'FAULT XX P/l B1381. 42
i : o ‘WHEEL SPEEDRL- - (22) -
: : s o ‘ FAULTY SIG/NO SIG - ’ o
B1386  Wheel speed RR, no signal .~ ON FAULT XX P/l B1386 42
‘ PR v ' ' : ' WHEEL SPEED RR (22)
o - FAULTY SIG/NO SIG’ o
B1406 Posmon sngnal main throttle ON FAULT XX P/l B1406 =~ - 46
: butterfly, faulty © MAIN THROTTLE POS. 21)
, : ' R : SIGNAL INCORRECT
B1407 Position signal, main throtlle .. ON - FAULT XX P/I B1407 . 46
L butterfly, short-circuit to ground . MAIN THROTTLE POS (21)
: 3 , L n - SHORT TO GROUND :
B1408  Position signal main throttle - ON’ FAULT XX P/l B1408 46
butterfly, shorting to B+/open ' MAIN THROTTLE POS R -4 ) I
. circuit : SHORT BATT+/OPEN'> L
B1605  TCS control module, control ON ~ FAULT XX P/l B1605 38
module fault o 'CONTROL MODULE (12)
E » | L INTERNAL FAULT o
- B1610  Control module not pro- . “ON ~ FAULT XX P/I B1610 50
grammed - CONTROL MODULE (35)
. _ v S NOT PROGRAMMED o
B1710  Engine speed, no signal - ON FAULT XX P/ B1710 - 41
- : ' : 'ENGINE RPM SIGNAL - (23)
, : e ‘ , R FAULTY SIG/NO SIG ’
-B2433 -~ TCS throttle body, shortingto-  ON - FAULT XX P/l B2433 47
" B+ or ground ' ' 'THROTTLE MOTOR ~ 19y
S e Ry : . SHORT BATT+/GROUND e
B2434  TCS throttle body, open ON - ' FAULT XX P/l B2434 48 -
S - THROTT HOUSING/MOTOR

- (19)
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TCS (6 -cyl. ) (contd )

Menu structure for command codes

- READ VALUES

BATTERY VOLTAGE

ENGINE RPM

{ WHEEL SPEED FL

WHEEL SPEED FR

| WHEEL SPEED RL

WHEEL SPEED RR

" | TCS THROTTLE POS

MAIN THROTTLE PQS:
BRAKE LIGHT SWITCH
TCS SWITCH

TCS OFF LAMP

| DISENG CRUISE CONT
TCSLAMP
DISCONN ENRICHMENT _

TCS

ACTIVATE

READ FAULT CODES

" READ VALUES.

BUTTERFLY CLOSING
TCS OFF LAMP .
DISENG CRUISE CONT-
TCS LAMP -
ADISCONN ENRICHMENT

‘ ACTIVATE

‘~ READ SYSTEM INFO

| cLear FauLT copes

* PROGRAM |

PROGRAM

' READ SYSTEM INFO

END

| 9000 MANUAL
| 9000 AUTO TRANS

]

PROGRAM VERSION
ECM VERSION
SERIAL NUMBER

‘Saab 9000
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Engine :

TCS (6-cyl ) (contd )
READ VALUES

| Function

o " ISAT ST display _ , _ ,
1. |BATTERY VOLTAGE Shows control module supply voltage
CIXXXV ' R R ', :
12 |ENGINE RPM ‘| Engine speed (shows 450 rpm as lowest value)
S XXXX rpm I L
|3 |WHEEL SPEED FL = . |FL wheel‘speed (shows 3 km/h as lowest speed) ‘
, XXX kmh o e
|4 |WHEEL SPEED FR FR wheel speed (shows 3 km/h as lowest speed)
- XXX km/h SO P
|5 |WHEEL SPEED RL -+ .|RL wheel speed (shows 3 km/h"as lowest speed)
XXX km/h - : 3 : o : . 7
‘|6 |WHEEL SPEEDRR'. RR Wheel speed (shows 3 krh/htas‘ lowest speed)’
1 XXXkm/h : _ R . )
7 |TCS THROTTLE POS | This flgure is the pulse ratio of the TCS throttle posmon stgnal from the.
XX % o /| TCS control module (9-92%) _ ,
18 [MAIN THROTTLE POS - | This figure is the pulse ratio of the main throttle position s:gnal from the -
XX % ‘ , ‘| Motronic control module to the TCS control module (9- 92%) SR
: 9 BRAKE LIGHT SWITCH . Shows status of brake Ilght swntch ‘
- '|ON/OFF = - ; . o
. 10 JTCS SWITCH - |Shows status of TCS swﬂch (”ACTIVE” only when the swntch is held
. |ACTIVE/NOT ACTIVE = |depressed)
RE 1 TCS OFF LAMP Shows whether the TCS control module turns on the TCS OFF lamp B
|1 ON/OFF o . : - :
{12 DISENG CRUISE CONT ' Shows whether the TCS control module dlsengages the cruuse control
|- |ON/OFF -  |system _
{13 |Tcs Lamp | Shows whether the TCS control module turns. on the TCS lamp. and
- |ON/OFF - Wwhether it activates the TCS function in the TCM control module
14 DISCONN ENRICHMENT Shows whether the TCS control module sends the f’dtsconnect full-load -
~ |ON/OFF = enrichment” signal to the Motronic control module (the ISAT scan tool
display alternates between ON and OFF when the function is activated)

" Saab 9000
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| TCS (6—cyt ) (contd )
| ACTIVATE

" Note" : :
When a system feature is actlvated wuth the ISAT N
scan tool, this means that the TCS control module is

doing something which is not functionally normal.
Consequently, diagnostic trouble codes may be
generated in other systems that are dependent on
' the TCS

Important

The actuvate tunctlons should always be used wnth

- discretion. .

~When activating throttle closure engme torque_'
. greatly decreases. :

Activation of ”dlsengage full load ennchment” will

- cause the engine to stop. : ;
o Always deactivate an activated funct|on before '

proceeding in the ISAT scan tool menu.:

- e Always clear any diagnostic trouble codes that ‘

- have been generated in the Motronic or TCM sys- )
tem after finishing work -

ISAT ST display Function

1 ,'BUTTERFLY CLOSING  [The TCS control module closes the TCS throttle almost completely
~ |ON/OFF. B IR S - R K
2 |TCS OFF LAMP - | The TCS control module activates the TCS OFF lamp
JFUNCTION. ' L e : :
ON/OFF » , o
|3 .| DISENG CRUISE CONT ‘The TCS control module disengages the cruise control system °
_ - ON/OFF ‘ _ , :
{4 |TCS LAMP. The TCS control modute activates the TCS Iamp and the TCS program'
FUNCTION in the TCM control module
ON/OFF : : : _ S S
|5 |DISCONN ENRICHMENT The TCS control module sends battery positive (B+) to the Motronic
. |FUNCTION control module for disengagement of full-load enrichment. The Motronic
ON/OFF control module interprets this-as fuel shut—off and the engme stops
s " | (used only to check the wiring). :
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Tcs (6-cyl ) (contd )
READ SYSTEM INFO S

ISAT scan tool disp’laﬂ{ | ,' Functlon k

L 1 e PHOGHAM VERSION . Shows current program version in the TCS control module
2 ECM VERSION o Shows the contro! module versron number ' '
3 SERlAL NUMBER R Shows the serial number of the eontrol module_
PROGRAM
‘ ISAT scan tool display °  Function o ‘ ,
: 1 PROGRAMMED'FOFI . ,' ‘Shows the gearbox varrant for WhICh the TCS control module is
- 900 MANUAL B o programmed , : ,
. 900 AUTO TRANS o
. 9000 MANUAL -
‘ 9000 AUTO TRANS
. CHANGE/OK , . L
| 2 o TYPE OF GEARBOX . Enables the control module to be programmed for the type of
. ~900 MANUAL . R gearbox concerned o

9000 AUTO TRANS

Saab 9000
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LH

Control module connections, LH 2.2

13 12 1110 9 8

7554321

@\

00000

DE]

=]

LI

L]
gl EERER

0J

25 24 23 2200 18 181 lB 15 W

18

. C'olour:f ' Component/Function : 'In/ Reading Rem'arks :
1 |BU. Engine speed signal - n | M1986- '
, - ST S B 6.5V _ | During starter motor crankmg
- |>8V At idling speed
2 |YE " Temperature sensor- n. |4.0-05V -20°C - +80°C
3 |GY Throttle posmon swrtch (ldlmg speed) jov At idling speed .
o ‘ L 5V | Above idling speed.
4 oG - Srgnal, "Drive” po-srtron (Aut) - In  |B+ R,D,1,2and3
N e St ooV P, N ‘and manual gearbox
5 |BK ~|Signal ground jov o Separate from  power
o o - L ground —
|BU/WH - |Mass air flow sensor, ground signal ~|In |0V |Separate from power -
, = : o R | ground ‘ ’ ,
7 |0G | Mass air flow: sensor, signal - in. |2V . Idling -
o ] Lo 5V - Full load:
8 |RD/WH |Mass air flow sensor, burn-off Out [4V During burn-off
e _ : R , ov. in other cases -
9 GY/WH | Power supply from main relay In " [B+ , '
10 |BU/WH _|ldle air control valve - . |Out |6-11V Idling
BK Grounding point control module’ . - lov Separate ~ from 'power ‘
: SR ground - Lo
12 GN/RD | Throttle posmon switch. (W|de open | oV - {Wide open throttle
o ~ ithrottle) : , 5V lding
13 GN/RDV  Injectors, control s|gnal Out |7.1Hz 'Use the ISAT scan tool's
~ | : . |2.5-4.5 ms ‘| pulse measurement func-
1 _|tion and check that the fre- -
| quency increases .as the
. . o throttle is opened
14 - |WH Mass air flow sensor l~2v o
15 |[BK - Groundmgpomtforcodmg (certamver- ov .
oo sions) - ‘ DR -
16 ' |RD/WH |idle speed mcrease (A/C compressor) n 1B+ A/C engaged _
oo . oV |A/C disengaged .
VT Pump relay [~V ~ |Activated '
o 5 B+ Ignition on
GN/WH |{Main fuse box, posmve termlnal (+15) - |Bs |
VI/WH |CHECK ENGINE (MIL) lamp JOut |B+ - ) Off
- ‘ 1V on
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Pin' |Colour |Component/Function I/ |Reading - |Remarks =
20 |WH  |-M1988: Oxygen sensor {ln 0610V |Rich
g B ST - |0-04V - lLean
M1989-: PRE-IGNition, DVAPC lov PRE-IGNition enrichment
Do, Y - | No enrichment -
165V . | Knocking enrichmient
| , , | N2v SRR
21 |YE/WH |Main relay control circuit - Out (~1V Ignition on
RS B I o : B+ - Ignition off
22 |GN  |Lambda pulse ratio, test socket - - 3
23 |YE/RD - [ldle air control valve Out |6-12V Idling A
24 |BU/RD  |Engine load signal, Tq (9000 Turbo|Out | ~ |Use the ISAT scan tool's
, with DI and 9000 i/S with EZK) - g " |pulse measurement  func-.
R |tion and check that the fre-
~ -|quency changes as the
o : : ] . 1 " |throttle is opened- - :
25 |BK/WH |Grounding point, power ground oV

|'Separate  from  signal -
‘|l'ground E '

~ Saab 9000 -
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LH (contd )

Readings, control ‘module connectlons LH 2.4 and 2. 41

18 17 16 15 14 13 12 11

10 9 8 7 6

5 4

[oif

OOO0000000CC I E]D O
1DDDDDDDIDIDD

BN

14

35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 J
~ Pin | Colour Component/Function - ' In/ |Reading - Remarks
R ‘ R Out ‘ C _
1 BU Engine speed signal In 6.5 V ‘| With starter motor running
| . | >8V _ When idling
.2 |GY Throttle.pbsition switch (idling speed) 10V (closed) |ldling
: o ‘| ~11 V (open) | Above idling speed
3 GN/RD Throttle position swatch (wnde open| 0 V (closed) At wide open throttle
s ’ throttle) ~11V (open) | Before wide open throttle
| Cars with ETS: Throttle butterfly angle ~05V Idling speed
R , - |from ETS 0V Full load
4 |RD- Branch point (+30 circuit) In |B+ I _
5 |BK Signal ground ov Separate ~ from = power
el v T : : ground \ _
6 |BUMWH |Mass air flow sensor, ground signal. {In [0V ~ |Separate from - power
, | ) ' - S -1 ground ‘ ‘ ‘
7 |OG Mass air flow sensor, signal- In |[~2V Idling
- ; S . |~BV Full load
"8 RD/WH |Mass air flow sensor, burn-off |Out |4V During burn-off
o ‘ S ‘ : oV in other cases
9 |GYWH | Power supply from main relay In |B+ ' o
10 ] No connection. ' '
11" |GN/RD Relay, A/C » LH 2.4.1
’ Time-delay relay, A/C B LH2.4
© 12 |BUMWH |DatalinkK In/
. | |Data link connector, pin 1 Out ,
.13 |YE Temperature sensor ; In  [405V -20°C - +80°C ,
|GN/WH | A/C / ACC, load signal (not ETS) In 12V AUTO (closed antifrost - '
. ’ ' ‘ : : -|thermostat) - v
. _ _ oV |ECON,OFF -~ . |
15 |GN/GY. Jumper connectaon for cold-stamng : 12V .| Valve fitted -
- .valve oV Valve nOt’ fitted
16 |GN/RD |DatalinkL | In/ o
, Data link connector pm 2 Out | . S v
17 |BK/WH Chassis ground ' ov. Separate -from . signal

ground
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Engine
Pin |Colour |Component/Function In/ | Reading Remarks
o Co - _ |Out | - -
18 |GN/WH' |Injectors . |out {7.1 Hz _ |Use the ISAT scan tool’'s
‘ R |25-44ms  |pulse measurement func-
1 o tion and check that the fre- -
.|quency increases as" the
L throttle.is opened
19 |YEWH |EGR valve (Callforma M1990) Out - |B+ Not activated
: <B+ Activated
20 VT - Fuel pump control circuit 1V Activated
. , ©. | B+ lgnition on
21 " |YE/WH |Main relay cont‘rol»circuit ~[Out- |1V Ignition on
_ N : P . |B+ Ignition off
22 |VT/WH |CHECK ENGINE lamp (MIL) Out |B+ Sloff
- - ‘ B 1V on.
23 |YEMWH |EGR, temperature sensor (California, [In 4.5V EGR closed
| M1990) ~ {<45V EGR open .
24 IGN ‘Oxygen sensor In 10610V~ Rich
i L R E R 10-04V Lean
25 |BU/RD |Engine load signal, Tq (EZK/DI) |Out ' Use the ISAT scan tool's
R B ' pulse ‘measurement func-
tion and check that the fre-
quency changes as the
. A _ . v , throttle is opened
26 |WH SHIFT UP lamp (USA) Out {B+" | Not activated
, ’ Y . lov. Activated
YE/RD | EVAP canister purge valve Out B+ Open valve
N o 1V Closed valve
- 28 |WH . |PRE-IGNition, DI/APC n [0V PRE-IGNition enrichment
B No enrichment
6.5V Knocking enrichment
, |12V R
29 |GYWH |Coding ) in |12V Automatic transmission
30 |OG  {Idling speed increase, automatic - In B+ R/ D, 1,2and3
‘ . S B oV P, N and manual gearbox
GN/RD | Consuimption signal to EDU Out | Use the ISAT scan tool's -
S ‘ pulse measurement func-
tion and check that the fre-
, |quency increases as the
v e _ , : 1 throttle is opened N
32 (BN Cold-starting valve Out |B+ Not activated
) R T - - oV Activated (<- 15°C)
33 |BU/WH  |Idle air contro'l valve ' Qut 5-11V N No-load idling
34 |GN - |Speed sensor in |6V | Rotating wheel
. |LH24.1 and LH 2.4 (USA) 0V/M2V ~  |Stationary wheel
35 |GN/WH Power supply (+15 circuit) - In "B+ Ignition.on

Saab 9000
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LH (contd )

Readmgs,, control module connectlons LH 24.2

1817181514131211109876

B

* DIIIIDDDDDDDDDDDDD 0.
DDDDDIIIIDDD

oo

T 2 1 Y

35°34 33 32 31 30 29 28 2T 26 25 24 23 -2 21 20 19

Component/Fuhction"

In/ -

Rémar_ks

RERTS

BK/WH

Colour Readings: =
[ : | Out : S
BU Englne speed signal from |gn|t|on sys- In |65V With starter motor runmng ,
‘ tem - | >8 V When idling.
2 |Gy Throttle position sensor In |02V Idling
RCTI R _ : - L |40V Full-load
3 |GNRD Throttle angle signal to DI/APC (PWM)|Out |1V Idling
o {10V Full load
. Cars with ETS Throttle angle sugnal ‘ ~05V - lldling -
, from ETS _ ~10V -| Full load
4 |RD Power supply (+30. c:rcuut) in |B+ ' , ;
5 |BK Signal ground oV »Separate from power -
IR o wo o S ground ‘
-6 |BU/WH |Mass air flow sensor, ground signal |In |0V~ Separate  from  power
: ' DA S - {ground = '
-7 |OG Mass air flow sensor, signal fn j2v Idling
- ST - ' 1- . -8V Full load
'8  |RDWH |Mass air flow sensor, burn-off Out |4V | During burn-off
: ' S L ; oV {1n other cases .
~_|GY/WH. | Power supply from main relay In [B+ ‘ '
GN/RD | Throttle position sensor, reference volt-|Out |5V )
_ age \ ’ B A
11 |GN/RD A/C relay, cohtrol circuit Out |B+ --| A/C not connected
| ‘ ; ' _|ov A/C connected
|BUMWH | Data link K in/ Lo
‘ I B . Out G :
13 |[YE Engine temperature sensor s In |4.0-05V -20°C - +80°C
.14 |GN/WH |A/C/ACC, load signal In {12V AUTO (provided that the -
. N , . * | antifrost thermostat is con-
oV “Inected). - :
_ . : : ECON, OFF
15 |GN/GY |ldle air control valve opemng control | Out 711V | Unloaded, .idling and with
-1 -+ |signal ‘ , - ) _|warm engine -
16 |GN/RD |DatalinkL i “
17 Power ground lov
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Remarks

18

21

‘24

- 26

. 29.

31

- 34

Pin | Colour ,'Compoﬁent/Fuhction In/ Readings:‘v
: S : Out | B
- {GN/RD - |Injectors » QOut |71 Hz Use the ISAT scan tool’s
O |2.5-4.5ms . |pulse measurement func-
‘ -~ .+ |tion and check-that the fre-
quency increases as the
N , throttle is opened
19 , Not used | o | o
20 |VT Fuel pump relay control circuit 1V Activated
‘ T ~ : . B+ -, ignitionon -
YE/WH | Main relay control circuit {out 1V | Ignition on
_ 2 o L : . {B+ Ignition off
22 |VT/WH |CHECK ENGINE lamp (MIL) Out |B+ - |off
- R L . " 1.V |On
~ 23 |YE/WH |Mass air flow sensor - ~2V - |Cars without catalytic con-
" |GN . |Oxygen sensor In . |06-1.0V Rich
B A 0-04V Lean : ‘
~ 25 |BU/RD - |Engine load signal, Tq Out 1'.0-4.5V_, Use the ISAT scan tool's -
' N T R Rt S pulse measurement func-
tion and check that the fre-
. |quency changes as the
: - g o , ~ | throttle is opened
WH | SHIFT UP lamp (US manual) Out . |B+ |'Not activated '
|- , Lo .oV Activated
27 |YE/RD - |EVAP canister purge valve . . Out |B+ '|Open valve
N : B - , 1V ~ |Closed valve - s
28 |WH ~ |PRE-IGNition in oV PRE-IGNition enrichment -
/ S : R ' o No enrichment =
65V Knocking enrichment
- R .12V , T
GY/WH |Coding In _ | Not used
30 |OG | DRIVE signal In |B+ R,D,1,2and 3 .
o . L . oV P, N and manual gearbox
‘GN/RD | Consumption signal to EDU Out " Use the ISAT scan tool's
C R : " |pulse measurement func-
tion and check that the fre-
quency changes as the
: . T throttle is opened
32 |- Cold-starting valve (certain versions) |Out |B+ | Not activated
: - S doo oV Activated (<-15°C)
33 " |BU/WH |ldle air control valve, closing control{Out (5-11V - |No-load idling
2 . |signal ' e - _ o
IGN ~  |Speed sensor In - |6V Rotating whee! -
1o I , . ' oviav Stationary wheel
35 Power supply (+15 circuit) In  |B+

“|lgnition on -

GN/WH
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o LH (contd )
Table for testmg components and S|gnals
ID-code -ComponentlSngnal ‘ ,Remarks
12411 Injectors _ . Listen
12412 1AC valve The valve alternates between open and closed once
' every second. Listen : ,
12413 ELCD valve - The valve alternates between open and closed once
T o " every second. L|sten o
12414 EGR valve Listen '
12415~ AC ‘Listen 7 : 4
12421 _ Drive signal, aut. "~ Lamp stops flashing when changing from *N” to "D”
12424 Throttle position sw:tch closed . Lamp stops flashing when the accelerator pedal IS
- throtile signal ' . depressed. S
12431 . " Throttle position sensor, wide -~ The lamp stops flashing when the accelerator pedal is
x open throttle signal . fully depressed -

- 12432

Fuel signal Lok

Listen (pump runs for about 1 second)

Saab 9000.
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" LH (contd )

o Dlagnostlc trouble codes
ISAT = ST Lamp-. |LH  test|Notes Faulty componerit/s‘ignal See 2:3,
code’ | flash code : : : ' page -
- code L o - 1
42241/22241 12232 E004 Voltage too high (>16 V) 192
'42251/22251 . | - o Voltage too low (<1 V)

- 42252/22252 Voltage too low (<10 V)

E 42291/22291 Voltage <10 Vor >16 V
| E009 LH22  |Main relay, power supply absent or too low [94 .
E018 a. , . S '
: , E109
42440/22440 (12224 |E020 Fuel-air mlxture too rich, no oxygen sensor 96 '
E024 _ control (integrator in end position) ‘
- |E020 LH22 Fuel-air mixture too rich, no oxygen sensor 98

o : -| control (integrator in end posrtron) T

- 42441722441 12112 Fuel-air mixture too rich at idling speed Fuel-| 100
1 42442/22442 {12111 - air mixture too rich when car is driven Fuel-air |

. 42451/22451 | - -] mixture too lean at idling speed Fuel-air mix-

. 42452/22452 ; {ture too rich at idling speed Jd
44221/24221 (12254 |E001 No engine rpm pulses 102
o - 112231 | S L gy

: 44261/2'4261 12243 _ | Speed signal absent or incorrect 104
44671/24671 (12253 |E328 Open- crrcurt/short-crrcurted srgnal from DI|106
‘ e , system g
45641/25641 12221 |E207 Signal from mass air flow sensor too hrgh 108
'45651/25651 E107 Signal from mass air flow sensor too low :
45691/25691 E007 | Signal from mass air ﬂow sensor too high or

’ : s too low : ‘

- 45723/25723 | 12244 . | DRIVE signal absent or incorrect 112
- 45771/25771 |12212  |E102 LH2.4.2 |Signal from throttle position sensor absent or {114
45772/25772 {12213 E103 - shorted to ground or battery : R

. 122561 | -
45771/25771 12212 | E002 LH 2.4 and | Signal from throttle position swrtch absent or| 116
45772/25772 (12213 |E003 = |2.4.1 . | shorted to ground or battery
SR - 12261 |E102 © s ;
- |E1083 , . o
' 45771/25771 (12212 | ETS = |Throttle position information incorrect | 118
45772/25772 | 12213 ' : '
1226 . -
' , E002  |LH22 Srgnal from throttle posmon swrtch absent or|120
L E103 __ |shorted to ground or battery
46221/26221 {12214 |LH  2.4/| Temperature sensor (NTC) faulty No srgnal 122
46271/26271 2.4.1/2.4.2: |or short crrcurt
v E013
< |E113
CjLH2.2:
E002
o x s E102 . :

' 46391/26391 | 12245 EGR temperature sensor, srgnal mcorrect or(124.

' . . absent :

- Saab 9000 -
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LH

Notes .

See 2:3,

v_I‘SATA - ST/|Lamp- test Faulty component/signal .
code .- |flash . |code . o ~ page
: - |code o . . , -
58121/38121 |12242 -|E008 ‘ Mass air flow sensor burn-off function absent ’128‘
: R E108 Mass air flow sensor burn-off function con-| -
' 0 - . | stantly activated (short-circuit to ground)
: 58321/38321 12222 | LH2.4.2 Idle air control valve faulty 132
- 58321/38321: {12222 - |E033 LH 2.4 and | Idle air control valve faulty 134
“|E010  |LH22 |idle air control valve faulty - 136
- . |E023 1 :
- -LH 2.4: o 12252 | T Control circuit for EVAP canister purge valve 138
58322/38322 | - ;'faulty -
LH242: i .
'58372/38372 3
58382/38382 Control cnrcutt for EVAP camster purge valve, ~
‘ ) open circuit/short circuit to ground
- Control circuit for EVAP canister purge valve,
: ’ . short circuit to battery positive (B+)
58371/38371 12241 |E218 |LH24/ . injectors, faulty -1140
: B o 12.41/2:4.2 , |
L E213  |LH2.2  |Injectors, faulty : 142
67192 12233 - . .- | Control module defective, fault in EPROM (|n- 144
o h | ternal memory) ‘ :
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: 'Cemmend codes -

lmportant ‘
Use of the ISAT scan tool could lead toa breakdown'

- in communication with the LH 2.4.1 and LH 2.4.2

' ‘systems when any of the following command codes .

is used:
22A - 223 23A - 239 - 249 - 250 279

That is because these command codes are not pro-
" grammed in the software of all LH control modules. -
In the event of a communication breakdown, contact .-
will have to be re-established -between the ISAT

“-scan tool and the LH system concerned.

Engin’e' 79

Code

Display text/example

 LH242

205

207

‘Function/signal LH24
’ . o ) S LH 2.4.1
22A  Mass air flow sensor ' 8036=36V X
> B )  804.7=47V ‘
22B  Battery voltage © 80106=106V X-
- ‘ .8007'3 73V o
23A  EGR, pulse ratio 80000 = 0% (injector closed) X
' : NEEIN L 80012 = 12%
_ 80027 = 27% -
100 - All diagnostic trouble codes are ' X X
- transferred from the control : ' '
module memory to the ISAT
, scan tool » :
200 Check A/C status o 8B100 = activated o X X
: ’ o '8B000 = not activated (not ETS cars) K
201 Throttle position - 8B101 = closed throttle position X X
’ - : 8B001 = normal position
o 8B301 = full load position
‘ ’ 8B103 closed throttle-full load .
202 EVAP camster purge valve ' {88002 open X X
‘ posntlon \ , - 88102 closed " S
203 DRIVE signal status - 8B103=active . | X X
R - 8B003=not active -
204 - Shift indication (SHIFT UP)  8B104=lamp on X
' ~ ‘ . .. .8B004=lamp off -
. Oxygen sensor status - 8B105 = lean X X
- . 8B305 = rich , , '
. S - 8B005 = inactive
206  PRE IGNition signal’ 8B106Lpre-ignition enrichment X
. T BT 8B006=knocking enrichment
Ignition pulses © 8B007 (;no pulses present) X X

- . 8B107 (=pulses present)
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Code Function/signal | o o Display text/example . S '/ LH 2.4.2 LH24
e X - S T  LH244

239  IAC valve pulse ratio - 80035=35% SRR X

L - B : __ 80043= =43% (not ETS cars) , - ‘

249 Enginespeed ~  801000=1000pm - X

- | 805500 =5500rpm - o
250  Coolant temperature © 800-30=-30°C X
: : ' © -80+130=+130°C o ‘
279  Throttle angle in degrees (°) ' Eg. 80030=30° (not ETS cars) _ X
382  Control module code .~ The last 4 digits in Bosch spare part num- X X
550  Activates AIC function. - 8A550=activated B X . X
552  Activates injectors -~ 8A552 (15 Hz and 1 5 ms opemng duratlon) X X
1553 Activated IAC valve (1 Hz) ~ 8AB53 (not ETS cars) X X
554 Actwates EVAP canister purge :8A554 from control module memory to ISAT X X
valve (1 Hz) ~_scan tool , :
555  Activates EGR (1 Hz) ’ , © 8A555= actlvated (only where ﬂtted) X X
. 800 Ends communlcatlon . ’
900 ’_Clears all diagnostic trouble BRARER N , , o
~ codes and resets all adaptive . C T
__values to basic level e S e -

930] Resets all adaptive values to 1/1011 ' . N X . X

- basic level

T

When working normally, the ISAT'scan ‘tc)ol should show'BBooe and 8B106 alternately.
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DI-DIAPC

Control module conn‘eotion}sy (-M1990)

ol ol ln]ololwlololwlw]olws
1Ol iNjwlidllOoINlIolololsIN|IQl&ElaiNI®
[o]
' wlvle|slolo(vle|olal2|s (a3l d
Pin |Colour Component/Functron . | Remarks
- 13 | [Noconnection. ‘ ' o ‘
4 - |BU/WH Data link connector, pin 1

5 BN - |Combustion signal, cyl 3+4

6 RD Voltage to crankshaft position sensor ‘

7 |YE'WH | Ground connection for MIiL (CHECK ENGINE lamp)
8 GN/RD | Wide open throttle signal, throttle position swrtch

9 | No connection. : . :

- 10 |GN Boost pressure control valve, pin 1 ‘

11 |GY *  |KnockK sensor signal =
12 - |No connection. . : : .
13 BK Ground connection at intake manifold groundmg pomt
14 - |{WH ' Signal from pressure sensor, pin 1 . 3
15 BK = . |Ground connection for crankshaft posrtron sensor
16 | |No connection, :
17 BK Ground connection for pressure sensor, pin 2
18 |Gy Trigger signal, cyl4 .
19 GN Tngger signal, cyl 2
20 RD | Power supply to pressure sensor termrnal 3.
- 21 |GN/WH |Ignition voltage (+15 circuit)’ '
22 |RD " |Current (+30 cifcuit) via fuse 23

23 .|GN/RD | Signal from crankshaft position sensor -
‘24 |BN/WH_|Data link connector, pin 3

25 YE - [ Combustion signal, ¢yl 1+2
26 WH “| PRE IGN/knocking enrrchment termmal 28
'27-28| . |No connection. - o
29 |BU __ |Ignition pulse ,
30 , Screening. Ground to knock sensor.
31 : No connection. '
32 |WH. Signal when brake activated
33 - |BU  |Boost pressure control valve, pin 3
34 | |No connection. :
3% [GN Slgnal when cruise control disengaged

36 |BU/RD . |Engine load signal Tq to terminal 25

~ Saab 9000 _
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<

‘Pin |Colour |Component/Function - |Remarks
37 |BU  |Trigger signal, cyl 3 e B

.38 - OG | Trigger signal, cyl 1

~ Saab 9000
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DI D|/APC (contd )

Readmgs, control module connectlons (M1 991~ )

11

12

17

24

sielnfnle|n|n (s 2]8]e]e|s|a]e]a|e|e|e ’
uwwamm\rmwaj'ﬁazaa:ga
- Pin__ Colour Component/Function Voltage Remarks
1 |RD/BU |Coding cable ov Jumper-connected to
‘ ' ' 6-7V ground. .
12V | Not connected
A Jumper-connected to
. battery positive (B+)
3 _|No connection. ' o
BU/WH | Data link K, pin 3. ‘
|BN . |Combustion signal, cyl 3+4 - oV
RD Voltage to crankshaft position sensor Approx. 12 V ;
YEWH |MIL (CHECK ENGINE lamp) in EDU.3 oV On
- : q11-12v Off .
GN/RD Throttle posrtron srgnal (LH 2 4 wrthout TCS oV - . |Wide open throttle
- lonly) = . - 10—12 Vo Closed throttle
9 | No connection. 1 :
10 GN Boost pressure control valve, prn 1 turbo 12V Not activated
“|GY Knock sensor signal 'A%
_|No connection.
13 |BK Ground connection o
14 |WH Intake air temperature sensor (turbo only) |05V -
15 BK ~ Ground connection for crankshaft posmon _
: | sensor . : '
16 _ No connection. ~
BK.. Ground connection for temperature sensor 1o
18 |GY’ Trigger signal, cyl 4 12V
19 GN - [Trigger signal, cyl 2 12V
20 ' No connection. ;
21 . |GN/WH - | Current (+15 circuit) - 12V
22 RD : Current} (+30 circuit) 12V
- 23-. |GN/RD |Signal from crankshaft position sensor ov opening
' o T o 5V screen
BN/WH |Data link L, pin 3 {10-12V '
25 |YE Combustion signal, cyl 142", ov. low

“{high
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84 Engine

Pin

COmponent/Function

Voltage

g

Trigger signal, cyl 1

112V

Colour | Remarks
26 WH Enrichment, PRE IGN/knockmg 12V Ignition on .
o ' ‘(engine runmng,normal functlon) 6-7V |LH 2.4.2
B : 12V LH 2.4
GY | Throttle posmon switch, closed throttle (LH oV Closed throttle position
o 2.4 without TCS) 10-12V |normal position
28 , No connection. : . T
29 |BU- Engine speed signal approx. 6.5 V| When starting
- - ‘ ' 110-12V | When running
30 | Ground (screen) for knock sensor ) R
31 |GN/RD |Throttle angle signal (LH 2. 42 and LH 241V - |Closed throttle
- |with TCS) approx. 11V | Wide open throttle
. Vacuum switch, cruise control (LH wnthout 12V "I Not active ,
TCS) oV Active -(closed vacuum
v v - : switch) : :
32 |WH  |Brake sign’al (turbo on|y) oV Not applied
s : 12V Applied
33 |BU " | Boost pressure control va|ve pin 3 (turbo 12V - " | not activated
| __|only) - .
34. |GN/GY ‘ Speed sensor s;gnal (turbo only) Oor12V Stationary
_ |05V When driving
35 |GN/RD |Current from mam relay = - 12V -
36 |BU/RD |Engine load signal Tq. - <1V " {Use the ISAT’s scan tool
N : ’ {PULSE - feature or :
, - SRR v ,command code '
37 |BU . |Trigger signal, cyl 3. 112V '
38 |0G -
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- DI- DI/APC (contd )

Dragnostlc trouble codes

" See 0 ”0ld

OK (B202 cat. without TCS)

Permanent _Intermitt_ent Faulty cOmponent/funetion _ See 2:6, _
~ S S N C _ page news”_, page
429B0 - . 22980 M1991 Codmg fault. Englne starts but runs. - 257
: ; : on basic boost pressure only. i ’~
| 44261 24261 B M1991-: No speed signal (Turbo) | 24"
44360 24360 Crankshaft posmon sensor, signal not OK 36" |
44460 - 24460 Engme load srgnal (Tq), faulty , 27"
' 44461 24461 'Adaptatlon fault, outside limits 50"
44660 24660 PRE IGNition fault 480
44661 24661, Knock sensor, fautty signal 38" )
. 44662 24662 vCombustron, synchronization fault , 487
46_660 ' ‘26660, - | Pressure sensor, malfunction 407
' o ' (M1991 and earlier only) - '
45260 | 25260 M1991-: Throttle posrtron sensor, srgnal not 15"
B (ol_lt(-l24éorTCS) o
45360 25360 ' Brake signal not OK _42) j B v
46391 ij 26391  M1991-; lntake air temperature sensor srgnal 200
, not OK a
60000 - Internal monitoring" (Watchdog) 54"
60001 - ROM fault | 547
60002 RAM fvau‘lt.: 547
| 11 11111 _Reply code for OK
-— — Throttle position switch, lncorrect srgnal from 177
wee- ‘wide open throttle/closed throttle switch (LH
2.4 without TG_S) perhaps adaptatron fault S
44461/24461 ‘
- — Boost pressure too low 20"
High fuel consumption | 23"
---s Cmenn Cruise Control system, signal absent or not 28

7 Since Servrce Manual 2:6 "DI/APC system” M1989- is to be superseded by Service Manual 2: 6 "DI/APC
system” M1989-1993, these page references will be maccurate ‘When the new manual comes out, consult

the "Fault diagnosis” section.

™) These references to pages in. Service Manual 0 "Old news” wrll be maccurate when Service. Manual 26
"DI/APC system" M1989- 1993 is drstnbuted When the rew manual comes out, consult the "Fault dragnosns”

section.
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DI-DUAPC (contd)

~+ Menu structure for command codes

DIAPC

READ FAULT CODES

CLEAR FAULT CODES

READ SYSTEM INFO

‘CODE

END

Saab 9000



~ DI-DUAPC (contd.) .

Command codes (-M1990), ISAT scan tool

Engine 87

- Display text/Voltage (V) |

454

Activates engine speed signal

' Code Component/Function
300 Brake signal . 8 8B000=not activated/0 V
' C - - BB100=activated/battery voltage
301 . Cruise control (LH 2.4 cat. without TCS) ~ 8B100=activated/0 V *) o
C : 4 - C i 8B000=not activated/11 V *) - .
302 Crankshaft position sensor " 8B000=screen open/0 V
Sl ' - ".. 8B100=screen closed/5 V.
1303 Combustion signal, synchronization ~8B000 = 1+2 high and 3+4 low
L S : - - . 8B200 = 1+2 low and 3+4 high:
- 8B300 = 1+2 high and 3+4 high
304 - Throttle position sWitcH, wide open throttle 8B100 = wide open throttle switch open
o - switch. ' 8B000 = wide open throttle switch closed
‘320 " Pressure sensor status E.g.8B036 =36V V
329 Knock sensor, signal level E.g: 88001 = 0.1 V
. 450 Agtivates ignition spérks | - '
451 Activates boost préssure con’;trol' valve -
452 ~ Activates MIL (CHECK ENGINE lamp) :
: (flashes)’ ' L .
" 453 .  Activates enrichment (turbo only) ~ 11111 = correct function -

7
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DI-DI/APC (contd.)

 Command codes (M1991-), ISAT scan tool

- “Code

Display textNoltage (V)

280

287

~ Activates wide open throttle signal 0-12 V ‘
{1 Hz) o

-Co’rhponent/Functidri
200 Brake signal ' ‘ BBOOO-not activated/0 V-
,\ ~ P 88109_actlvated/battery voltage -
201 ~ Cruise conirol (Ll—l 2.4 cat. without TCS) 8B100=activated/0 V*)
= o I - 8B000=not activated/11V *)
202 . Crankshaft position sensor  8B000=screen open/O Vo
R S 88100=screen closed/5 V ‘
203 - Ignition synchronization (all cynnders) S 188300 5V (combustlon signal hlgh)
B r , .8B000 1 V (combustion signal low)
204 " Throttie posmon switch, wide open throttle . 80000=closed throttle (engine running) **) -
, - switch (LH 2.4/LH 2.4. 2) - 80100=wide open throttle (engine running) **)
c200 Pressure sensor status 80022 (Ex.) 2.2 V (M1991) o
229 Knock sensor, signal level 80004 (Ex) 0.4V
27A_‘ Current ignition dwell angle . 89+15 -15° BTDCv(M1991 )
o e : - 80-05=5° ATDC -
" Engine type, cat/no cat " E.g. B202L.cat-165E (1991-)
282 _ EPROM partNo. Eg. PGMNO. 912614
283 Number of times knockmg recorded (turbo 8BOx3=where x is the number times
' only) , : knocking has been recorded (M1991-)
. 285 ~ Control module part No E.g. EACU.NO. 7859721 (M1991-)
286 Codmg (connector jumper connectlon) ~ 8E300:Control module pin 1 to 12V
'(turbo only) ~ 8E200:Control module pin 1 to ground
8E100:Control module pin 1 not connected
(no jumper connection)
8E000: other-mvalld combmatlons
. Engine load signal Tq - 80015= 15 us pulse Wldth :
450 : Actlvates lgmtlon sparks B 1111 | '
451 o Actlvates boost pressure control valve (turbo 11111
- only) : -
452 ‘Actrvates MIL (CHECK ENGINE lamp) BRARRY
‘ (flashes) o ’
- .453 Actlvates ennchment (turbo only) 11111112-0 V .
454 o Actlvates engme speed sngnal ' 11111 ***) (Crankshaft must be 10-45° 4
‘BTDC; enter 202 and adjust the position of
. the car until the ISAT scan tool display
i} changes from 8B100 to 88000
456

- (B202.L with LH 2.4 cat) ****)
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Engine 89

‘Code Compohent/Fuhétioh S _ Display text/Voltage V'(V)k' /
457 o - ’ Actlvates closed throttle posmon o-12v.~ '(B20.2'.L with LH 2.4 cat) e

*) This is the opposite as compared WIth earlier model year cars.’
™) New reading from 1991 onwards. :
***) Remove the fuel pump fuse before usmg the command : ' ‘
“***) The throttle must not-be fully open/closed when checklng each signal. Tip: Posmon the throttie butterfly halfway open
usmg a screwdriver. ; v o )

] Important - ‘
‘Command codes 450 t0.457 mcluswe actlvate each
. functlon for about 1 minute.
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EZK

The_EZK ignitibnv system has an automatic fault di-

agnosis feature which uses diagnostic trouble codes

- to pinpoint the fault. These diagnostic trouble codes
can be read using an EZK system tester connected
to the data link connector..

.- The diagnostic trouble codes are glven with flashes

on either the green or the red LED of the EZK sys-
- tem tester.

These d|agnost|c trouble codes can then be mter—
preted using the table of diagnostic trouble codes

below. The figures in the table correspond to the -

number of flashes on each diode.

‘ -_Dlagnostlc trouble codes, self
diagnosis

The table gives the number of flashes for the Green

and Red LEDs

Green _Cause of fault

Actioh :

Use an ochmmeter to check the screened cable be-

tween the knock sensor and the control module.
Connect the ohmmeter test leads to terminals 12

and 13 of the control module connector, viewed from - -
the cable side. Change the cable if the circuit is in-

tact. Otherwise, connect a lead across the knock
sensor terminals. NOTE Peel back the rubber

“shroud and connect the lead on the cable side. Take

a reading between terminals 12 and 13 of the con-
trol module connector. Change the cable if there is
a break or short in the circuit. Change the knock
sensor if there is no break or short in the circuit.

Change the control module

Check the blue-red (BU/RD) lead between terminal
- 24 of the connector and terminal 8 of the control
module in the ignition system (remove the covers

from the connectors and take readings on the ter-

“-minals from the cable side). If the lead is OK, fit a

replacement LH system control module

Normal posmon

Red
1 - Not applicable
2 - Not applicable
3 - ~ Not applicable’
4 - A Knock sensor and cable
' B. Inside the control module
5 - Incorrect input signal - -
Sporadi- Indicates knocking
cally L
Contin-  Maximum downward adjustment
uous : .

Check if there is extreme englhe vibration ‘(loase

vpane|s, broken engine mounts, etc) Rectify the '
_causes of this vibration. -
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Motronic 2.8.1

Readings, control module connections

E\n‘gine 91

- > = greater than; < = less than; ~ = approximately
equal to; ~ = alternating voltage '
| Pin  [Colour [Component/Function  |In Test condi- . |Reading Across [See 2:7 |
' a ‘ Out - |tions \ page
1 |BU  [ignition coil, cyl. 1+4 |Out | B+ 1-19  |39/150
- : 750£50 oM [~7% () | |
v ~ o ( HI LOp)-
2 |BK  |Ground,igniton -~ |in  |750+501pm - <01V [2-B-  |26/130 |
3 'V_T Fuel pump reléy out | _ oV - |3-18 25/156.
750 £ 50 pm  |B+ R
4 |BN/ [Idle air control (IAC) out |750+50 rpm” [35-55V 4-18 48/129
WH valve o ‘ : : '
B A 100 Hz- 4-19
25-45% () | -
2.5-4.5ms ()
(HI LO)
5 YE/ EVAP canister lerge |out 750 50 rpm,b. - 01V 5-18 49/113
|RD  |valve - check that T i
: ' valve is acti- 15 Hz 15-19
vated using an [9% (-)
ISAT scan tool [3-0ms (-)
, . __|(HI'LOp)
6 |WH |innerflap Out [Activate with. |12 /0 V 6-18  [50/133
1 - ISAT scan tool o :
‘| Select "ACTI- .
VATE”
Select "VARI- o
ABLE INTAKE” |
| Select "INNER
FLAP"
7 |OG  |Massair flow sensor  |In {750 + 50 pm) |~08V 7-30 31/78.
‘ 2500450  |=15V
rom? ‘ s
Wide open = [= 46V .
|throttle, max : '
rpm’)
'8 |BK  |Camshaft position sen- |In  |750 % 50 rpm |=45v |8-14 ‘" |30/110
: sor ’ ‘ o - |=6.2Hz=11% ~ 1
16
‘ (LOp) ,
9 GN . 'Ve‘hicle speed In  "|Raise one front |=6 V 19-14 37/167
N S - |wheel and ro-* |~ 50% (-)- . :
tate it~ |(Hip LOp)
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’, See 2}.7

"Pin |Colour |Component/Function |In ~ |Test condi- |Reading | Across
' B o S - |Out |tions S page
10 |Bk  |Oxygen sensor, refer-  |In |750 £50 rpm <0.05V |10-B-  |26/139 |
: ~ ence ground ‘ ‘ : - n L
11, |GN  |Rear knock sensor In  [4000 rpm  [>20 mV~ 11-30 |35/104.
12 |GN/ - |Throttle position sensor ‘[Out |lgnition ON . 5V 12-19  |3286
_ RD (power supply) : . g . _
13 |GY/ |Data link (L) InfOut |ISAT scan tool |=5V 13-19 |56
- [RD : , not connected ’ ' ‘ o
~ |ISAT scan tool |~85V
} connected o
14 BK ~|Ground, injectors |In 750 + 50 rpm <0.1 Voo 114 -B- . |26/139
15 |GN |injector, cyl. 5 out B+ |15-19  |41/123
| 750 + 50 rpm - 6.2 Hz : |
3.0 ms {(-)
(H1LOp) L
16 |BU |Injector, cyl. 2 out 1B+ |16-19 41117
| - k 1750 £ 50 rpm |62 Hz
L 3.0 ms
|( HI LOp) v
17 |GY  |injector, cyl. 1 Out’ Bi 17-19__|41/115
| N 75050 pm |62Hz  [17-37
0 |soms ‘
| | ( HI LOp) - |
‘180 |RD Battery‘ positi've voltage ' {In ', 750 £ 50 rpm " | <0.5 vV 18 - B+ V 24
: (+30 circuit) (memory) : : o :
19 |BK  |Ground, control module |in - 750 £ 50 rpm  |<0.1 V - |19-B+ |26
' circuitry R
20 [BU/  |ignition coil, cyl. 245 -|Out B+ 20-19  |39/150
WH o , . kel
. 1750+ 50 pm  |=7 % (-)
(HI LOp) . .
21. |BU/ |lgnition coil, cyl. 3+6- - |Out |B+ 21-19  |39/150
. 75050 pm =7 % ()
A ' - (HILOp) : .
22 |WH |CHECK ENGINE out |ignion ON, B+ {22-18  |55/135
1 ~ o ~IMIL (CHECK |- e
¢ o ENGINE lamp)
B on o
1750 £ 50 rpm, |=0V
MIL (CHECK
ENGINE lamp) {
_ fout - ‘
123 ' | No connection.
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27

Pin [Colour |[Component/Function |[In. |Test condi- Reading Across |See 2:7
) _ ‘ o Out |tions - S 1 - |page
24 |BK  |Ground, other output  [In - |750 £ 50 rpm’ <01 v |24-B-" |26/139°
_ ‘|stages - T T ’ R :

{25 |[eN/ |ACrelay Out {750 +50 rpm, {B+ 18-25 - |53/137
RD A/ICON - ' :
o 1750 £ 50 rpm, o v
A/C OFF - f
 |Activate with  |B+OV . 12- 25
- "|ISAT scan tool, .
select "ACTI-
VATE”, select |
"A/C RELAY”
26 [YE  |Secondary air injection |Out. |Activate with - B+0V 18-26 - |52/127
' pump relay ISAT scan tool, : R '
| L | select "ACTI-
-~ |VATE”, select
"SECOND. AIR |-
g RELAY” |
YE/ Battery voltage (+15cir- |In ' <05V. "  |27-B+ |24/139
GY.  |euit) I L :
28 |GN/ Rear oxygeh. sensor ' In - |750 £50 rpm, [0.1-0.9 V , 28-10. |44/88
: WH. - ‘ closed loop L - o
: active L
29 |GN  |Frontknock sensor- |in 4000 rpm >30mV~  |29-30 |35/107 -
1 30 BK - Sensor ground Out  |750 £ 50 rprﬁ 1<0.1Vv  30'- B-. 26
31 |BN . |Outer flap lout |Activate with [12viov. - |31-18  |s01131 .
c o ISAT scantool | .~ = -
"ACTIVATE”
g E "VARIABLE
INTAKE”
"OUTER
|FLAP”
32 |No connection. - , .
33 |VT  |injector, cyl. 6 ~ |out B+ 19-33  [41/125
| |7so+s0mom |62 Hz |
: - 13.0ms - ‘
( f(HiLOp) ,
34 |WH - [injector, cyl. 4 fout 1B+ 19-34  |417121
| . 750 £ 50 rpm (6.2 Hz o
- |3.0ms-
(HI'LOp)
35 |YE  [injector, cyl. 3 out ‘ T 19-35  |41/119 |
| ' | {750 £50 pm 6.2 Hz |
' : 3.0 ms
( HI LOp)
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Pin Colour Componenj/Functiori |in Test condi-‘ ' Réading Across |See 2:7
’ o : - fOout - |tions o page
36 | No connection.” e
1a7 lsw  |Power supply viamain |in S <05V Na7-B+ |241139
|IRD  |relay - - : . . 1
38 |GY = |[TCSactve [ |3t He ~ |38-19  |54/143
39 No connection. ,
140 |ev |ACiK | lm |mcoN  [B+  |40-19  |53/187
- |WH - — , v v
A/C OFF oV .
M No connection. |
22 |oc |pRinput = |m |P.N,manual JOV 42:19 |38/164

R D321 |B+

43 |Bu  |output, engine speed  |Out [750£50mpm |~65V  la3-19 |28n102
: - : : . |=37Hz ‘ ‘
150%
(HI LO)
SR | 2500 rpm =65V
' : ' o = 125 Hz
: 50% v
44 |OG" Intak‘é. air temperature - |In " |Air temp; about |=34V. 44-30  |34/81
1 sensor - - '125°C (77°F) see also Tech- | - :
’ |nical Data
45 YE/‘ Engine coolant tempera- [In - Engine temp. [=10V 145 - 30 33/83
WH - |ture sensor. : © | about.90°C see also Tech- R I
-1 ' (194°F) " |nical Data
46 |YE/  |Mainrely ot | B+  las-18  [25153
Ignition OFF ~ {0V
47 |eN  |Front oxygen sensor  |In 750 + 50 rpm, [0.1-0.9 V - |a7-10 44/92
v _ Lol - | closed loop - ' C
active
48 |BK |Crankshaft position sen- [In o B+  |48-18 |[28/102
‘ |sor, reference ground ' ) 1
49 |VE |Crankshaft posiion sen- |In |Starter motor =25 V~ 49-48  |28/102"
- .| sor, signal input : ~{running 150-250 Hz
750 £ 50 rpm  |= 5-10 V~
) ' |=725Hz
50 . |No connection. -
51 " |No connection.

52 . ‘ No conhection.

Saab 9000



Engine‘ -95

Test condi- -

Reading

See 2:7

Pin - |Colour |Component/Function [In Across
T SR -~ . lOut (tions ' page
53 |BU |Throttle position sensor |In - |Closed throttle |~ 0.5V 53-30 |32/86
‘ - position : . |
Wide open |=45V
, throttle position ,
54. |YE  |Throttle position signal ~{Out | ~025-1V - |54-19 |54/169 |
o ' B A 100 Hz ' R
1750 £50 rpm [~ 1.2V
. : ~ |100 Hz
9% (+)
0.9 ms (+)
(HpLO)
- |25001pm - |=20V
‘ - |100Hz .
15% (+) '
1.5 ms (+)
, (HipLO ) '
|55 |BU/ [Dataiink (k) Input/ |ISAT scantool [0V~ |55-19 |56
' WH e Outputi not connected : '
“  |1sAT scan tool |B+
connected - ~

: IA/C and all electrical equipment switched off.

L
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o Motronlc 2 8 1 (contd )

‘Dlagno‘stlcetrouble codes B

‘

CHECK

See 2:7,

trol module input or open cir-

“ouit

'FRONT OXYGEN SENSOR
SHORT GROUND

Diag- - Faulty function/component ] ISAT ST display text
" nostic . ENGINE - - ' L page
- trouble ‘ o ’
- code
: (SAE) ‘ ST AR : :
'P0102  Mass air flow sensor, inputto . "On. - FAULT XX P/l P0102 .78
BRER ~ control module low, break or ' INDUCTION AIR MASS .
short to ground -OPEN/- -
, " SHORTING TO GROUND
 P0103 Mass air flow sensor, inputto . ON -~ FAULT XX P/1 P0103 . 78
© - control module high or shorted - INDUCTION AIR MASS
- to battery posmve (B+) : SHORTING TO BATT+ o
- P0112 Intake air temperature sensor, ON FAULT XX P/l PO112 <81
» ~input low or shorted to ground o INTAKE AIR TEMP
SR Y ' o SHORTING TO GROUND
- P0113 Intake air temperature sensor,  ON . FAULT XX P/I'PO113 - 81
Jinput high, open circuit or , INTAKE AIR TEMP -
~ shorted to battery positive (B+) OPEN/ : '
S R SHORTING TO BATT+ s
" P0117 - Engjme'coolant temperature - ON FAULT XX P/l PO117° 83
'~ sensor, input to control module K - COOLANT TEMPERATURE ‘
- . low or shorted to ground ~ SHORTING TO GROUND ;
‘ ~ PO118 ‘Coolant temperature sensor, ON . ,FAULT’XX P/ PO118 . ~ - 83
: input to control module high, ' COOLANT TEMPERATURE :
open circuit or shorted to bat- OPEN/ .
s tery positive (B+) : . _ SHORTING TO BATT+
P0122  Throttle position sensor, input ~  ON ~ FAULT XX P/ PO122 . 86
Jow or shorted to. ground » ~ THROTTLE POSITION
\ N . . SHORTING. TO GROUND .
P0123  Throttle position sensor, input - ON ~ FAULT XX P/l P0123. 86
"~ high, open circuit or shorted to - THROTTLE POSITION . '
- battery positive (B+) OPEN/- = -
S . ' - L . SHORTING TO BATT+
P0131 _ Rear oxygen sensor, inputto - ON FAULT XX P/1PO131 88
o control module low or shorted . REAR OXYGEN SENSOR =
to ground , S SHORTING TO GROUND S0
' P0132  Rear oxygen sensor, inputto  ON FAULT XX P/ PO132 88
» . control module high or shorted - REAR OXYGEN SENSOR" :
. ~ to battery positive (B+) . - SHORTING TO BATT+ -
_P0134  Rear oxygen sensor, no control - ON FAULT XX P/IPO134 =~ 88
o module mput or open CII’CUIt REAR OXYGEN SENSOR
S . L OPEN CIRCUIT :
PO151- Front oxygen sensor mput to - ON- FAULT XX P/l PO151 , 92
.~ control module low or shorted FRONT OXYGEN SENSOR. '
; ~ to ground _ o -SHORTING TO GROUND A
~ 'P0152 * Front oxygen sensor, inputto  “ON . FAULT XX P/IPO152 Q2
L control module high or shorted FRONT OXYGEN SENSOR . '
: to battery positive (B+) : o . SHORTING TO BATT+ ‘ e
~P0154  Front oxygen.sensor, no con- - = ON " .FAULT XX P/I PO154 . 92
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~ Diag-

ISAT ST display text

See2:7,

. SHORTING TO BATT+

INJECTOR 1

Faulty function/component - CHECK
nostic ‘ : ENGINE ‘page
. trouble o :
- code.
(SAE) . : . o L
L POI7T 'Adaptatlon too Iean rear cyI|n- . ON FAULT XX P/ P0171 9
- der bank (cyllnders 1 -3-5). ' ADAPTATION REAR .
SN LEAN g : L
PO172 Adaptatpon too rich, rear cylin- -~ ON - FAULT XX P/l PO172 9%
' i ;der bank (cylinders,j -3-5)~.¢ h : ADAPTATION REAR
S - RICH _
~ P0174  Adaptation too lean, front cylln- ON' FAULT XX P/l PO174 99
"~ der bank (cyllnders 2 4 6) . ~ ADAPTATION FRONT
P0175 'Adapta'tion too rich, front cylin-  ON . .~ FAULT XX P/l PO175 99
' - der bank (cylinders 2-4-6). : ADAPTATION FRONT -
S ' - : _RICH _
' P0322. . Crankshaft position sensor, no .. FAULT XX P/l P0322 102
* control- module input . " CRANKSHAFT POS!TION
v , SR , - NO INPUT ‘ : .
'P0326 - Rear knock sensor, no input to 'FAULT XX P/l P0326 104
' ~ control module/break or short - KNOCK SENSOR REAR :
, - dcircuit n ‘ _ OPEN/SHORTING - .
* P0331 -~ Front knock sensor, no lnput to - FAULT XX P/1 PO331 107 .
R control module/break or short - KNOCK SENSOR FRONT
~ circuit | - OPEN/SHORTING
P0336 - Crankshaft position sensor, FAULT XX P/l P0336 ' 102
: control modu!e input wrong CRANKSHAFT POSITION o
, : . o INPUT WRONG -
P0342 = Camshaft position senSor mput ,ON"H . FAULT P/IP0O342 =~ 110
. to control module low;: break or ' CAMSHAFT POSITION
~ short to ground. . o SHORT TO GROUND o
- P0343 - Camshaft position sensor, input  ON . FAULT XX P/ P0343- 110
to control module high or = - ‘ CAMSHAFT POSITION o
-~ shorted to battery positive (B+) OPEN/
ol o ° . SHORTING TO BATT+ L
~ P0B05  Control module fault = ON FAULT XX P/l P0605 112 -
o R ' -~ CONTROL MODULE .
) : : _ , - INTERNAL FAULT |
P1001  EVAP canister purge'valve, ~  ON° FAULT XX P/l P1001 113
‘ output from control module low, = - EVAP VALVE o
open circuit or short to ground ~ OPEN/
R I SHORTING TO GROUND .
P1002  EVAP canister purge valve, "ON FAULT XX P/l P1002 T 113,
: .-output from control module . - EVAP VALVE o
high or shorted to battery p03|- s , SHORTING TO BATT+
o tive (B+) : " ~ - : .
P1011-  Injector, cylinder 1 B FAULT XX P/I P1011 115
_ : [ INJECTOR 1 -~ o
"OPEN/ .
S B , ; - SHORTING TO GROUND , ,
'P1012 Injector, cylinder 1’ FAULT XX P/l P1012 - 115
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Diag-{ Fauity function/component . CHECK

ISAT ST display text

. See 27,

‘shorted to battery positive (B+) -

' SHORTING TO BATT+

- nostic v ‘ - ENGINE page
trouble’ IO ' o
code

 (SAB) | RS
- 'P1021 - Injector, cylinder 2 " FAULT XX P/I P1021 117
L . INJECTOR 2 -
OPEN/ S :
- A , SHORTING TO GROUND ‘ o
P1022 = Injector, cylinder 2 FAULT XX P/l P1022 117
. S T, ' INJECTOR 2
_ 5 _ SHORTING TO BATT+ - N
P1031 " - Injector, cylinder 3 - " FAULT XX P/l P1031 119
‘ , INJECTOR 3 v
OPEN/ N - o
. o SHORTING TO GROUND :
P1032 - Injector, cylinder 3 FAULT XX P/l P1032 119
o s INJECTOR3 o
_ : SHORTING TO BATT+ :
P1041 Injector, cylinder 4 FAULT XX P/l P1041 121
: SR INJECTOR4 -
OPEN/ - - ‘
o : : .SHORTING TO GROUND . _
- P1042  Injector, cylinder 4. ~ FAULT XX P/l P1042 o121
: ‘ ' INJECTOR4 R
v . v = . SHORTING TO BATT+ ,
~P1051 - Injector, cylinder 5 FAULT XX P/l P1051 123
' : . ~ INJECTOR 5 ' '
“OPEN/ . CS
: L SHORTING TO. GROUND :
P1052  Injector, cylinder 5 _FAULT XX P/I P1052 123
R INJECTOR 5 , o
o SHORTING TO BATT+ L
P1061 Injector, cylinder 6 ‘FAULT XX P/ P1061 - 125
' : i INJECTOR 6 _ : -
- OPEN/ :
: L “SHORTING TO GROUND (
P1062 = Injector, cylinder 6  FAULT XX P/l P1062 125
: ~ INJECTOR6
F ' AR : - . SHORTING TO BATT+ °
"~ P1206  Relay for secondaryair injec-* = ON FAULT XX P/l P1206 127
‘ - tion pump, output.from control SECONDARY AIR RELAY S
* module low, open circuit or " OPEN/ :
short to ground ] SHORTING TO GROUND -
P1207  Secondary air injection pump ~ ON FAULT XX P/l P1207 127
: relay, output from control mod- o SECONDARY AIR RELAY
ule high or shorted to battery SHORTING TO BATT+"
positive (B+) . ; » S
P1211  Idle air control valve, output FAULT XX P/l P1211 129
' from control module low, open - 1AC VALVE :
_circuit or short to ground ,OUTPUT LOW/OPEN .
v \ R ‘ SHORTING TO GROUND S
P1212  Idle air control vaive, output FAULT XX P/l P1212 129.
from control module high or IAC VALVE
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Faulty function/component

high or shorted to battery posi-.

tive (B+) -

TCS TEST SIGNAL

Diag- . CHECK ISAT ST display text - See2:7,
" nostic ENGINE : ' page
trouble ' '
- code
(SAE) , - o : ,
'P1236  Valve for switching intake man- -FAULT XX P/ P1236 - 131
' ifold, output from control mod- INTAKE OUTER FLAP :
ule low, open cnrcwt or short to BREAK/ - .

‘ ground SHORT GROUND _
P1237 ~ Valve for swﬂchmg intake man- FAULT XX P/| P1237 131
- ifold, output from control mod- ~ INTAKE OUTER FLAP ’

ule high or shorted to battery SHORT CIRCUIT B+ -
o ' positive (B+) - o o
P1246  Valve for swutchmg intake man- FAULT XX P/l P1246 133
- ifold, output from control mod- INTAKE INNER FLAP '
ule low, open cnrcwt or short to BREAK/ '
~_ ground. s SHORT GROUND - _
P1247  Valve for switching intake man- - FAULT XX P/l P1247 ~133
' ifold, output from control mod- INTAKE INNER FLAP
ule high or.shorted to battery - SHORT CIRCUIT B+
: positive (B+) : S .
- P1251 MIL (CHECK ENGINE iamp), FAULT XX P/i P1251 135
' ~output from control module low CHECK-ENGINE LAMP ‘
or shorted to ground "OPEN/ ‘ -
A S » ' _ SHORTING TO GROUND
P1252  CHECK ENGINE lamp (MIL), - FAULT XX P/l P1252 135
-~ 7. output from control module CHECK-ENGINE LAMP - ’
" high or shorted to battery posi- SHORTING TO BATT+ -
_tive (B+) : o e
P1450  A/C relay, output from control FAULT XX-P/I P1450 137
: module low, open curcunt or ~ AC RELAY
short to ground OPEN/
» B N SHORTING TO. GROUND
 P1451. A/C relay, output from control FAULT XX P/l P1 451 ' 137
: module high or shorted to bat- AC RELAY ' :
tery positive (B+) . SHORTING TO BATT+ o
P1500  Battery voltage lower than 10 V FAULT XX P/l P1500 139
' or higher than 16 V. - BATTERY VOLTAGE :
L o < VOLTAGE WRONG
P1601 - Fuel pump relay, output from - FAULT XX P/1 P1601 141
control-module high or shorted - FUEL PUMP RELAY
- to battery positive (B+) - SHORTING TO BATT+
~ P1602 ~ Fuel pump relay, output from - FAULT XX P/l P1602 - 141
S control module low, break or FUEL PUMP RELAY
short to ground OPEN/ -
L » SHORTING TOGROUND
P1630.  TCS active (test signal), signal - 'FAULT XX P/l P1630 143
low, open circuit or shorted to TCS FULL LOAD
‘ground - OPEN/ =
R , . _SHORTING TO GROUND v
P1631 . TCS active (test signal), signal FAULT XX P/I P1631 - 143

SHORTING TO BATT+
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)Motromc 2.8.1 (contd )

- _'Lamp-flash codes

CNANVI L2

NN ~
e CHECK ENGINE B
7/ 71T EAVAAN

. , S CUNMLZ o NAZZ O NALZS
R ‘ R, J7TIN

| 12 | Josf | 0 z2
S04 . 04 04 |

C200W-4098

' Turn the |gnmon swntch to the ON posmon and ground p|n 2 (M1995) or pm 6 (M1996) of the data link connector
Use test lamp 86 11 857. : v :

’The lamp-flash codes can be read as |ong as the pm is grounded

Lamp-flash  |Function - - Dragnostrc trouble . |Fauit dlagnOS|s, |
{ code - ' ' o R code : see 2:7, page
11 | - |Relay, Seoon‘dary air injeotion : ’ ~P1206, P1207 . 127 '
2 Notam : ' |
| 21 _’ o Mass air flow ‘sensor : PO102, P0103° 78
31 - ' Intake air temperature sensor - |PO112, P01t3 R 816 .
41 ‘ \ Engine coolant temperature sensor ) ’P0117 P0118 ' 83"
; 51 - |Throttle position sensor -~ |pot2z, P0123  ss
et _|Rear oxygen sensor - PO131, PO132, P0134 |88
,62 Front oxygen sensor _ . ; : : P01§1 , P0152, P0154 : 92'
B | Adaptation, rear cylinder bank (cy! 1 35) PO171, PO172 l~. 9‘6‘_>
'» 72 o | Adaptation, front cyllnder bank (cyl g P0174, PO175 | - 199
o |e48) R g R
18t - | |evap canisterpurge'valve . o '- Pioor, Pl002 113
lot | Control module fault (internal memory) |P0805 | |2
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Motronic 2.8.1 (contd.)

)

~READ FUNCTIONS

INDUCTION AIR MASS

BATTERY VOLTAGE

INTAKE AIR TEMP

- { COOLANT TEMP

| OXYGEN SENSOR
THROTT POS SENSOR

"ENGINE RPM _
INJECTION DURATION
CLOSED LOOP- - «
ADDITIVE ADAPTATION

'IGNITION TIMING
'KNOCK CONTROL
EVAP VALVE = -
THROTTLE POSITION
CARSPEED .- . -

-ENGINE LOAD
IAC VALVE
CALC. AIR-MASS - -

1

~ Menu structure for command codes

| Engihe - 101

ACTIVATE

 Motronic 2.8.1

| MULTIPL. ADAPTATION

READ FAULT CODES

VARIABLE INTAKE
EVAP VALVE

IAC VALVE

AC RELAY .

SECOND. AIR RELAY -
IGNITION CYL 1-4 "
IGNITION CYL 2-5
IGNITION CYL 3-6
CHECK ENGINE

'READ FUNCTIONS |

INITIATE

READ ON/OFF

ACTIVATE

ACTUAL AIR MASS

INITIATE

'READ ON/OFF

'READ SYSTEM INFO

EVAP DUTY CYCLE
IDLING RPM -
IGNITION TIMING

TURN OFF INJECT 1~
TURN OFF INJECT 2.
TURN OFF INJECT 3
TURN OFF INJECT 4
TURN OFF INJECT 5

‘| TURN OFF INJECT 6

IAC. VALVE

FULL THROTTLE POS
IDLE POSITION n
DRIVE =~
CLOSED LOOP
ACIN

TCS ACTIVE

AC RELAY

| CHECK ENGINE -
SECOND. AIR RELAY
PUMP. RELAY
| GEARBOX TYPE =
‘CRANKSHAFT POS.
{ CAMSHAFT POSITION: -
IGNITION COIL 1+4
"IGNITION COIL 2+5
IGNITION COIL 3+6
-INNER FLAP
OUTER FLAP

CLEAR FAULT CODES

END .

READ SYSTEM INFO '

KNOCK CONTR ACTIVE

PART NO. B
PROGRAM VERSION
ECM VERSION
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Motronlc 2 8.1 (contd )

READ FUNCTIONS

No. ISAT ST display

: Functlon ‘

1 " INDUCTION AIR MASS
. XXV/XXXgls

"~ Shows the’ input voltage of the MASS AIR FLOW SENSOR

(conitrol module, pin 7) in V and the associated intake air mass

- in'g/s. Conversion is carried out according to the

characteristics  of ~the mass air - flow sensor:;
g/s = f (V). See "Technical data”. : ‘

'Operating range: 0.0-5.5 V.

2 BATTERY VOLTAGE

Displays the control module’s power supply (+15 circuit).

» XX. XV " Operating range:. 0 0-17.4 V.
3 ‘INTAKE AIR TEMP - Shows the input voltage (control module pln 44) from the
o ‘ intake air temperature sensor in the intake manifold in V and

XXV /XXX °C

associated temperature in °C. Conversion is carried out
according to the charactenstlcs of the temperature sensor: °C

=f(Q).

'Operatmg range 0.0-5.0 V.

4 COOLANT TEMP
XXV XXX°C

Shows the input voltage (control module, pin 45) from the

" engine coolant temperature sensor in V and associated

temperature in °C. Conversion is carried out according to the
charagcteristics of the temperature sensor: °C =f (Q)

-Operatlng range: 0 0-5.0 V.

5 REAR OXYGEN SENSOR
- XXXV ‘

FRONT OXYGEN SENSOR
X.XX V

Shows the mput voltage (control module pln 28) from the rear ‘
oxygen sensor, cylinder bank 1-3-5, in. V. :

. Operating range 0.00-1.25 V.

- Shows the input voltage (control module pin 47) from the front

oxygen sensor, cylinder bank 2-4-6, in V.
Operatlng range: 0.00-1.25 V.

6 THROTT POS SENSOR
XXV

Shows the throttle posmon sensor’s input voltage (control
module, pin 53) in V.’ .
Operating range: 0.0-56.0 V.

7 ENGINE RPM

Shows engine speed in rpm.

; XXXX RPM | Operating range; 0-10240 rpm.
8 I‘NJECTION DU'RATION Shows the injecﬁon duration for cylinder 1 in ms.
o XXX ms Operating range: 0.0-98.7 ms.
9 CLOSED LOOP REAR Shows the working range of cIOsedbloop control. At Ilmit
o XX % " . values, the diagnostic trouble codes “Adaptatlon lean” and

o CLOSED LOOP FRONT‘
XX % | :

”Adaptation rich” are generated.
Operatlng range 125 % '

Shows the working range of closed loop control. At I|m|t

values, the diagnostic trouble codes ”Adaptatlon lean” and
- "Adaptation rich” are generated. ' .
~ Operating range: +25 %. -
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‘No.

ISAT ST display

_ “Function

" 10

18

19

XXX.X g/s

ADDITIVE REAR ' Shows the addmve m;ectlon duration correctlon Adaptatlon :
X. XXX ms e takes place at idling speed.
, _ Operating range: 0.0-0.384 ms.
- 'ADDlTlVE FRONT Shows the additive injeetion duration correction. Adaptation
XXXX'ms - takes place at idling speed. . ;
- e .Operatlng range: 0.0-0.384 ms.
1 1‘ MULTIPL. FRONT . Shows the multlpllcatlve injection duratlon correctlon
XX % - Adaptation takes place while the car is being driven.
P Opera‘ting‘range: 125 %.
MULTIPL. REAR f Shows the multiplicative injection duration correction.
XX % Adaptation takes place while the car is berng driven.
' . Operating range 125 %.
12 . 'IGNITION TIMING Shows the |gmt|on timing (dwell angle) for cyllnder 1in
‘ XXX DEGREES degrees befare top dead centre (BTDC).
S : Operatmg range: 78-(-144) degrees. -
13 . KNOCK CONTROL Shows the ignition retard |n degrees when knocklng occurs in .
' - XXX DEGREES cylinder 1. :
‘ Operatmg range: O- 128 degrees ' _
14 EVAP VALVE ‘Shows the extent of EVAP canlster purge: valve openmg
L XXX.X% SO expressed in %.
' - Operating range: 0- 100 %.
15 ‘THROTTLE POSITION o Shows the degree of throttle ‘opening expressed in %
: KXX X% - Operating range: 9- 100 %.
'16 - CAR SPEED Shows the speed of the car in km/h.
XXX KMH _ _Operating range: 0- 255 km/h.
17 .. ENGINE LOADf | Shows mternal control module quantity, whrch is proportlonal to
S XX XXms the current engine load. . '
: e " - Operating range: 0-12.25 ms.
IAC VALVE _ ,v Shows the opening angle of the IAC valve in % ‘ g
XXX.X% OPEN - Operating range: 0- 100 %. ‘ '
CALC. AIR MASS ‘Shows the air flow calculated by the control module that has to
XXX X gfls- ~ pass the IAC valve for attainment of the correct rdlmg speed. -
o _ _ , Operatmg range: 0-17 g/s :
20 | ACTUAl_ AIR MASS ‘Shows the air flow through the IAC valve (mass air flow sensor

value less adapted leakage flow across the throttle butterfly) as

.~ measured by the control module.
- Operating range: 0-17 g/s.
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Motromc 2 8.1 (contd )

READ ON/OFF

ISAT ST display :

_ "No.»
1

- Function v v
FULL THROTTLE' POS ‘ Shows the input trom the throttle posrtlon sensor. YES at wrde ;
YES/NO - . = open throttle otherwise NO
2 IDLE POSITION Shows the input from the throttle posmon sensor. YES at
. ~YES/NO closed throttle, otherwise NO ’
'3 DRIVE Shows the position of the automatic transmission selector
_____YES/NO lever. YES for R, D, 3 20r1.NO for P and N..
4 CFlANKSHAFT,-POS, SR Shows the input from the crankshaft posmon sensor. ACTIVE if
' ~ ACTIVE/INACTIVE . the sensor is worklng, INACTIVE if the sensor is faulty
‘ 5 CLOSED LOOP REAR Shows whether closed loop control is engaged for the rear
‘ S ‘YES/NO - cylinder bank. : S :
I 'CLOSED LOOP FRONT - Shows whether closed Ioop control IS engaged for the front
- YES/NO " cylinder bank. ‘ ,
6 " AC IN » - Shows whether the ICE srgnal requestlng A/C engagement is
-~ - ON/OFF _activated. :
7 - IGNITION COlL_1+4 Shows whether the control module sends pulses to lgnltlon corl
, ACTIVE/INACTIVE 1+4. o :
8 JIGNITION COIL‘2-‘+5‘ , Shows whether the control module sends’ pulses to lgnltlon con B
ACTIVE/INACTIVE ~ 2+5. . _
9 | IGNITION COIL 3+6 Shows whether the control module sends pulses to |gmt|on corl
.~ ACTIVE/INACTIVE 3+6. :
10 'I'CS ACTIVE } | Shows whether the TCS is actlvated (worklng) ‘ '
YES/NO . The ISAT Scan Tool shows ”YES" and ”NO” alternately when
o the TCS is activated.
11 AC RELAY  Shows the current status of the A/C r'el’a'y‘.'
__ON/OFF | -
12 CAMSHAFT POSITION “-- Shows the input from the camshaft posmon sensor. ACTIVE if
ACTIVE/INACTIVE the sensor is working, INACTIVE if it is faulty
13 KNOCK CONTR ACTIVE o —Shows whether the control module’s knock control calculatlon "
" YES/NO I routmes are functlonal s -
14 . CHECK ENGINE Shows MIL (CHECK ENGINE 'Iamp) status, -
o ON/OFF ' i L
15 'OUTER FLAP ' Shows whether the mtake mamfold s outer flap is activated or
~_ ACTIVE/INACTIVE ~-not. : :
-~ 16 INNER FLAP ‘Shows whether the intake mamfold s lnner llap is actlvated or.
___ACTIVE/INACTIVE . not.. _ : : :
17~ SECOND.AIRRELAY = - Shows the status of the seqbndary. air injection pump relay
- - ON/OFF - ' S : v
18 PUMP RELAY Shows the status of the fuel pump relay.
ON/OFF T o :
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" 'No. ISAT ST display

Function

19 GEARBOX TYPE

 MAN/AUT

Shows the type of gearbox.
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"Motromc 2, 8 1 (contd )

ACTIVATE
- Note

When .a system functlon is activated W|th the ISAT
Scan Tool, the Motronic control module is made to
do something that it would not otherwise do in the
~ course of its normal operation. This may cause di-
agnostic trouble codes to be generated in other sys-
tems which are dependent on the Motronic system.

Activation should only be done with the ignition

~ switch in the Drive position and in Neutral gear. It
- activation is done in any other gear, the ISAT scan

"~ tool should show SELECT NEUTRAL.

Important

- The activate functlons should always be used WIth‘

dlscrehon

.. AIways deactivate an actlvated functlon before - o

~ proceeding:further in the ISAT Scan Tool menu.

o Always clear any trouble codes generated in the

Motronic system, or in any other system, when o
you are through wnth fault dlagr'IOSIS :

‘No..  ~ ISAT ST display

Functlon

4 VARIABLE INTAKE

" INNER/OUTER FLAP
_ FUNCTION ON/OFF
ACTIVE 0.5 Hz/30s

The menu ”VAR|ABLE INTAKE™has a
submenu consisting of two commands,
" "INNER FLAP"" and "OUTER FLAP" "
"VARIABLE INTAKE"
-"OUTER FLAP” T
-INNER FLAP” :
The Motronic control module actlvates ei-
ther of the flaps, dependmg on the com-
-mand selected.

2 EVAPVALVE

‘ The Motronlc control module actlvates the
ACTIVE 0.5 Hz/30 s purge valve. »
3 IAC VALVE - ~ The Motronic control module activates the
' : - ACTIVE 0.5 Hz/30 s idle air control (IAC) valve.
"4 .~ AC RELAY » ‘The Motromc control module actlvates the:
- FUNCTION ON/OFF A/C relay. . - :
’ * ACTIVE 0.5 Hz/30 s : :
5 - SECOND. AR RELAY The- Motromc‘control‘ module activates the

- FUNCTION O N/OFF
. ACTIVE 0.5 Hz/30 s

secondary air injection pump relay and the
pump starts : .

6 IGNITION CYL 1-4
" FUNCTION ON/OFF
ACTIVE 0.5 Hz/30's

The Motronic control module actlvates the
ignition coil for cylinders 1+4

- The Motronlc control module actlvates the :

7 IGNITION CYL 25
C FUNCTION ON/OFF ; _Jgnmon coil for cylmders 245
ACTIVE 0.5 Hz/30 s :
"“The Motromc control module actlvates the

'8 . IGNITION CYL 3-6
: FUNCTION ON/OFF
ACTIVE 0.5 Hz/30s

|gn|t|on coil for cylinders 3+6

9 ' CHECK ENGINE -
~ FUNCTION ON/OFF
ONOFF

' ThezMOtr’onic control "mVOduI‘e eCtivates the
. CHECK ENGINE function.
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- Motronlc 2 8 1 (contd )

INITIATE
' Note '

‘When a system function is initiated wrth the ISAT

. Scan Tool, the Motronic control module is made to
do something that it would not otherwise.do in the
course of its normal operation. This may cause di-
agnostic trouble codes to be generated in other sys-

- tems which are dependent on the Motronic system. -

Initiation is only done with the engine ldlmg When
activating with a gear selected, the ISAT scan tool
' should show ENGINE IDLlNG

Important . :
The initiate functions should always be used wnth

~ discretion.

e, Always reset an activated function to its original

. value before proceeding in the ISAT scan tool
© menu. :

o Always clear any trouble codes generated in the :

" - Motronic system, or in.any other system, when

you are through with fault diagnosis. -

« The operating range of the various commands is
wide and unlimited . Exercise care and vary the
entered command only. round the normal-idling
speed parameters. See further in ”Technlcal de-
scription”. :

,}+_

No. ISAT ST display Function |
1. EVAPDUTY CYCLE ~ Shows the duty cycle of the EVAP canister -
~% purge valve in %. A reading of 50% i$ ob-
+ - tained on engagement, which can be ad-
justed in steps of £0.4 %.
» : Operatmg range: 0-100 % ,
2 IDLING RPM Shows idling speed in rpm A reading of -
. —-RPM 1000 rpm is obtained on engagement,
+ - which can be adjusted in steps of £10
rem.. -
, _ Operatlng range 0-2300 rpm. -
3 IGNITION TIMING  Shows the lgmtlon timing in degrees at
‘ --.- GRAD _idling speed. A reading of 10.5 degrees is. -
+- obtained on engagement, which can be i
L = adjusted in steps of £0.75 degrees.
.. QOperating, range: 106-(-84)° BTDC.
4 TURN OFF INJECT 1 " Enables injector 1 to be turned off.-
5 TURN OFF INJECT2 Enables injector 2 to be turned off. .
6 TURN OFF lNJECT 3 ~_Enables |n1ector 3to be turned off.
7 TURN OFF lNJECT 4 Enables m;ector 4to be turned off
8 .' TURN OFF lNJECT 5 Enables m;ector 5 to be turned off..
9 | - TURN OFF 'INJECT 6 " Enables i_njector 6 to be turned off. ,
T * |AC VALVE Shows the opening angle of the. IAC valve
- - % CLOSED in %. A reading of 50% is ‘obtained on en-
" gagement, which can be regulated in ‘

. steps of £ 0.4 %..

Operating range: 0-100 %.
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_ Motromc 2 8. 1 (contd ) ’

V'READ SYSTEM |NFO

» Function

" 'No. - ISATST diSplay :

o -~ PARTNO. Shows Saab’s 7-d|g|t part number for the
. o XX XX XXX , control module : Ll
2 PROGRAMVERSION Shows Bosch's 10- g part number for
o XXXXXXXXXX o the software
3 ' ECMVERSION Shows Bosch's 10-digit part number for
L XXXXXXXXXX o

~the control module.
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| Motronlc 5.2 (OBD ||)

"Readlngs, control module connectlons :
> = greater than; < = less than; = = approximately equal to; jo~= alternatmg voltage )

(LP =LOGIC PROBE; P = select pulse p = visible pulses)

C248W-9773

Colour

|Across

Pin Component/Fuhctioh In/Qut|Test condi- . |Reading See 2:7
' , : A ; tions - ' ' _|page -
1 BU/ Ground/rear heated oxy- |Out |750 + 50 rpm l=7v : 1-34 |48
RD  |gen sensor preheating, | - Active closed o
banks 1 and 2 o loop at = 5 Hz
‘ pulse
750 +50 rpm [~ 0.4V
Active closed '
loop
Remove fuse [0V
‘ o L o
2 - |BN/  [idle aircontrol valve -~ |Out 750 50 rpm  |100 Hz 2-34 |52
WH (closing) B 6-8ms () -
o 60 - 80% ()
(LP HI LOp)
3 |GY - |injector, cylinder 1 [Out B |36 Jaa
| |750+50 pm [62Hz
. 124 ms :
| {(LP HI LOp)
4 |YE |injector, cylinder 3 out , 1B+ 4-6 . |44
| 750 £ 50 pm [6.2 Hz o
: - ]2-4 ms
(LP HI LOp)
5 GN.; Injector, cylinderé Ot_.lt" B+ | 5-6 44
| B |750+50mpm  |62Hz
’ : ' o l2-4ms
- (LP HI LOp)
6  |BK Power ground, injectors |In 750 + 50 rprh <01V 6-B- - |29
7 |BN " |Variable intake manifold |Out |750 +50 rpm |B+ __|7-34 |55
o | (outer flap) | i - ~
, ‘ >3200 rpm =0V .
8 - |WH |CHECKENGINE | out |CHECK  |~ov 8-34 |60
L - 1 ENGINEon | - :
: 750 +50 rpm  |=10V
MIL (CHECK
ENGINE) off
9 No connection. - - o |
10 - _|No connection. .
11 | Noycbnnection.. ,
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Engine

(LP HI LOp)

Pin = [Colour | Component/Function - [In/Out|Test condi- Readving Across |See 2:7 - ,V
- o R : tions. L page |
12 |len o |ACin I |ACON B+ 12-28 |57
WH - ' : SR
- 1A/C OFF oV
13 No connection. |
14 - ~ | No connection.
15 No connection. :
16 oG Intake air t:emperature" In |Air temp. about |=34V = 16 - 71 37
sensor 25°C (77°F) - | See also Tech- : : .
o ‘ ’ ' nical data
17 |0G  |Mass airflow sensor ~ |In  [750+50pm |=0.8V |17 - 4519 |34
-- o A/C and all : - :
electrical equip-|.
ment turned off
2500 50 rpm |~ 1.5V
A/C and all ' o
electrical equip-
‘ment turned o
off. No load.
18 |YE  |Frontheated oxygen |in  |750+50 rpm |0.1-09V 18-45 |47
: ~|sensor, cylinder bank 2 |Active closed | - '
' B < loop ,

19 |YE Front heated bxygen 1In 75050 rpm |0.1-0.9 V -|19-46 - (47
_— sensor, cylinder bank 2 Active closed s ' ' R
' loop .~
20 |BU  |Reference ground, n B+ 26-20 |31

: * - |crankshaft position sen- | - :
|sor

21 No COnnection.
22 -|No connection.
23 No connection.

24 No connection. !
25 - No connection.
26 |RD = [+30 In |750+50rpm [<05v. .~ |B+-26 |27
27 |YE/  |{Main relay |out B+ B+-27 |28

Ignition OFF |0V
28 |BK | Ground, co“'ntrovaOduIe In- "~ |750 £ 50 rpm |<0.1 V 28-B- {29
| circuitry” ' - % B
29 [BU/-  |idle air control valve  |Out [750 £ 50 rom  |100 Hz 29-34 |52
WH " [(opening) ‘ : 20 - 40% (-)
| e 2-4ms ()
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- | 33

Pin - |Colour COmpo'nent/Function - |In/Out Test condi- Reading - Across See 2:7
» SR ‘ . |tions ‘ coo . [page
30 |BU/  |Ground, oxygensensor - [In  |750+50pm [=7V 30-34 |51
- . {RD  [preheating, banks 1 and Active closed :
2 |loop at 5 Hz
pulse
750+ 50 rpm  |= 0.4V
Active closed’
loop
. |Remove dee oV
A |28, :
31 [BU  [injector, cylinder2 ~ |Out 1Br 31-6 |44
| o | |750+50mpm [6.2Hz | |
. ]2-4ms- .
| (LP HI LOp)
32 |WH |injector, cylinder 4 |Out B+ |s2:e  |4a
1750 + 50 rpm - |6.2 Hz
- |24ms
(LP HI LOp)
VT |injector, cylinder 6~ out B+ 33-6 |44
750 £ 50 rpm -~ |6.2 Hz
_ - |2-4ms®
(LP HI LOp)
34 |BK Ground, other output ~ ~ |In 750 £ 50 rpm- [<0.1 V. - |34-B- |29
B stages o R , ,
35 |WH |Variable intake manifold |Out |750 +50 rpm _[B+ |35-34 |55
: : (inner flap) B R . . - 1
, , Wide open =0V
throttle acceler-
ation up to
; 4100 rpm
'3 |G/ |A/Crelay - |out |750+50 rpm |B+ 26-36 |57
RD - - |A/C ON ‘ : '
75050 rpm- [=0V .
A/C OFF
37 |YE Relay, secondary air in- {Out  |Active = - =05V : 37-;34 |56
- |jection R e - '
. , o Not active B+
|38 |BK |camshaft position sen- [In" [750 +50 rpm |~ 6.2 Hz 38-71 |33
. E lsor -~ B =11%(-) -
(LP Hi LOp)
39 No connection. B ,
.40 YE Front knock sensor In 4000 rpm >30 mV aé - |40 - 71 38
41 No connection.
42 No cbnnyedtion;
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Engine

| Pin

‘{In/Out

Test condi-

See 2:7

| 61

Colour. ccmponen',t/FUnc_tion ‘|Reading - Across
DR » tions , B page
43 | No connection. . :
44 [BU  [Throttle position sensor [In  |iding  |=05V |44-71 35,
| . |Wide open: - [~ 45V o
throttle also see Tech-
s nical Data
45 |BK  |Reference ground, mass |In.  |750 £50 pm  {<0.1V l45-B- . |30, 34
: * |air flow sensor e s S Lo :
46v BK | Reference ground, oXy- 1In 750 50 rppm 1= 0.7V 46 -34 |30
gen sensors ‘ Active closed - |.. = . S
SR loop -
47 No connection.
48 '|No connection. ; o
| 49 |BU * |ignition coil, cylinders1. |Out |750 +50 pm |~ 5% () {49-55 |42
N P " |wPHILOp) o
[ 50 [BU/  [ignition coil, cylinders 2. [Out 750+ 50 rpm  [=5% () - [50-55 |42
WH |5 o I |wPHILOp) |
51 |BU/  |ignition coil, cylinders 3 -|Out  [750 £50 rpm |~ 5% () 51-55 |42
N 1 T P (LP Hi LOp)
52 ' |No connection. - |
53 |GN/  |Power supply, throttle ~ [Out 5V |s3-71 |35
RD position sensor and tank ‘| T B R
' ~ |pressure sensor .
54 |BU/ - |Power supply from main |In ~|<05V B+-54 |28
~ 1RD relay : - C ,
55 |BK Power ground, ignition  |In- |750 £50 rom < |<0.1v - . |55-B: |29
|56 [an/  |+15 circuit (via anti-theft | <05V |B+-56 |27, 28
, WH alarm control module) ' ‘ :
57 | No connection.
58 No connection.
59 No connection. -
60 | No connection. ] . _
YE/  |EVAP canister purge  |Out  |750 £ 50 rpm, |7.5 Hz - 61-34 |53
RD valve . ' "~ |see 2.7 page |15 Hz ‘ I
e - '|53 for operat- {30 Hz. - _
ing conditions | (LP HI LOp) .
62 /|No connection. | L .
63 [VT. Fuel pump relay |Out =B+ |63-34 . |28
L ‘ " |750+50 rpm [<05 V' o ‘
64 INo connection. / |
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Pin |Colour | Component/Function.  |In/Out|Test condi- Reading |Across - |see 2:7|
. . . e - Jtions |- C page:
65 “|No connection. | ‘
66 No connection. )
67 No connection. ;
68 |GY |TCStest In_ |Testsignal |31 Hz les-34 |58
‘ | - |Tcs a.'cti've'. 62 Hz
v , when driving _
69° |0G  |D/R input In |P,N, Manual' |=ovV 69-28 |41
L IR, D,3,2,1. |~B+
70 |YE~ [Rearknocksensor  [In  [4000mpm  |>30mVac |70-71 |38
71 [BK Sensor ground ' Out 750 + 50 rpm  |<0.1V | 71 - B- 30
72 No connection. L 4 | -
73 VT |Low fuel level : In  _|Fuel level lamp |= 1.5 V ‘ 73 - 71 59
WH - | lon .
| |Fuel level lamp {= 6 V
our - K
: 74 - |YE/ ,'Engine_ coolant’tenipera'-' In ' |Enginetemp.- |=1.0V |74 - 71 36
WH ture sensor * 190°C (194°F) * |see also Tech- : :
: 1 . nical Data
75 {No connection. - L v
76 YE "Fi_ear heated okygen o |In: 750 £'50 rpm_ {0.1-0.9 V‘ _  |76-46 51 -
o sensor cylinder bank 2 - . |Activeclosed | . : o "
> ‘ _ * ioop
177 |YE Rear heated oxyge‘n’ in. |750+50 rpom 0.1-0.9 vV T 77-46 |51
. 1 sensor cylinder bank 1 | Active closed ° |- 1 - o
; R L - -|loop
78 |YE Qrahksh;ift position sen- I | | Starter motor  [~25Vac  [78-20 |31
- |sor, signal input . cranking 150-250 Hz - N
L 75050 rpm |~5-10Vac
, ¢ - v 1= 725 Hz
|79 |BU |Car speed from RH front [in - ~14 Hz - 79-28 |40
' «|wheel o (LP HI LOp)
|Rotate RH front|= 46 Hz
".|wheel at about [(LP HI LOp)
.~ [1/2.turn per - :
- |second
180 [BU |Engine speed - Out ‘|750 +50 pm  |~65V . |8o-28 |32
' ‘ = : 7 o =~ 37 Hz '
81 No connection. |
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Pin | Colour | Component/Function 1in/out Test condi-  |Reading Across . |See 2:7
1 . : tions : , : page
g2 |YE  |Throttie position signal [Out | 02510V [82-28 |35
. {750 £50 pm " |~ 160 Hz -
' . = 9% (+)
= 0.5 ms (+)
J(LPHIpLO)
83 No connection.
84 No connection.
85 No connection.
|86 No connection.
87 No connection. _
88 |BU/ |Datalink (K) | In/Out |ISAT scan tool [0V |88-34 |61
~ WH | . ‘ ' not connected" 3 :
|1SAT scan tool [B+
connected
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~ Motronic 5.2 (OBD Il) (contd.)

Diagnostic trouble codes

CHECK

See 2.7,

Diag- Faulty function/component ISAT ST display text
nostic - ‘ o ENGINE , o © page .
trouble o C ’
code
(SAE) - S _
P0102 Mass air flow sensor - ON - FAULT XX P0102 . 80 -
“Control module input low, open - ' . INDUCTION AIR MASS - .
. - circuit or shorting to ground OPEN/SHORTING TO GROUND :
P0103  Mass air flow sensor ON . FAULT XX P0103" 80
s Control module input high, : INDUCTION AIR MASS v
: ?go)rtmg to battery posmve SHORTING TO BATT+
P0O112  Intake air temperature sensor; ON- FAULT XX P0112 84
‘ control module input. : AIR INTAKE TEMP
Shorting to-ground. . SHORT TO GROUND .
P0113  Intake air temperature sensor ON . FAULT XX P0113 84
. control module input. - . . AIR INTAKE TEMP -~ =
Opeén circuit or shortmg to bat- OPEN CIRCUIT/SHOHT CIR-
: tery positive (B+) S CUIT B+ : » g
‘P0116 - Engine coolant temperature . ON FAULT XX P0116 88
sensor R : ECT SENSOR .
- Temperature increase on start MALFUNCTION
- of engine less than that calcu- PR
» - lated by control module.: o .
PO117° Engine coolant temperature - ON - FAULT XX P0117 - 92
' sensor, control module |nput .. ECT SENSOR -
Shortmg to ground. SHORT CIRCUIT GND ‘
P0118  Engine coolant temperature ON FAULT XX.P0118 92
- . sensor, control module input. ECT SENSOR: :
-~ Open circuit or shorting to bat- OPEN CIRCUIT/SHORT CIR-
v tery positive (B+). 4 -CUIT B+ ‘ , ‘
P0122  Throttle position sensor, control ON - FAULT XX P0122 96 ., -
module input. - : - TP SENSOR , T
Shorting to ground. L SHORT CIRCUIT GND = - o
'P0123  Throttle position sensor, control ~ ON - FAULT XX P0123 - 96
-~ module input. . TP SENSOR ' ,
Open circuit or shorting to bat- OPEN CIRCUIT/SHORT CIR-
tery positive (B+) : CUIT B+ : _
- P0130  Front heated oxygen sensor, ON . FAULT XX P0130 - 100
‘ bank 1 , . 028 BANK1 SENSOR1 .
- Malfunction - MALFUNCTION _
P0131  Front heated oxygen sensor, - ON FAULT XX P0131 100
- . bank 1, control module input. ' 02S BANK1 SENSORH1-
_ Shorting to-ground. " SHORT TO GROUND » v
~ P0132  Front heated oxygen sensor,” - ON FAULT XX P0132 - . 100
.~ bank 1, control module input. _ 02S BANK1 SENSORH1 :
‘Séto)rtmg to battery posmve SHORTING TO B+
(B+ . ' : Sl
-'P0133 - Front heated oxygen. sensor ON ~ FAULT XX P0133 : 100
' . bank 0238 BANK1 SENSORH1 : -
Atternatlng between rich and © LOW FREQUENCY .
lean too slow. ‘ , ‘ .
‘P0134  Front heated oxygen sensor, ON _FAULT XX P0134 = 100
. " bank 1, control module input., ' 02S BANK1 SENSOR1
, Break : S OPEN CIRCUIT : o
P0136 - Rear heated oxygen sensor . ON “FAULT XX P0136 L 106
: bank 1. -02S BANK1 SENSOR2
Malfunction . MALFUNCTION
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" CHECK

ISAT ST display text

RANDOM MISFIRE

- Diag--  -Faulty function/component See 2:7,
- nostic L A . -ENGINE : page T
- trouble .
- code .
. (SAE) _ , C Sl
 P0137  -Rear heated oxygen sensor, ' ON FAULT XX P0137 106
- bank1, control module input. o 02S BANK1 SENSOR2 L
_ Shortlng to ground. , SHORT TO GROUND - ‘ S
P0138 ' Rear heated oxygen sensor, ~ON - 'FAULT XX P0138- - 106
' " bank 1, control module mput. o . 028 BANK1 SENSOR2 - -
: (SBha)rtlng to battery posmve - SHORTING TO B+
-P0139  Rear heated oxygen sensor, ON * FAULT XX P0139 - 106
: bank 1 S - 028 BANK1 SENSOR2 R
Alternatmg between rich and "LOW FREQUENCY =
A lean too slow. - - . -
P0140°  Rear heated oxygen sensor, .- ON - FAULT XX P0140 106 -
bank 1, control module mput. BT . 025 BANK1 SENSOR2 :
. Break ' - . OPEN CIRCUIT _
P0150 . Front heated oxygen sensor - ON FAULT XX P0150 112
‘ bank 2. , S 02S BANK2 SENSOR1
Malfunction - co FUNCTION INCORRECT , _ 5
PO151.  Front heated oxygen sensor, = -ON ~ FAULT XX P0151 ' 112
bank 2, control module lnput. ‘ ~ 028 BANK2 SENSOR1 .
B Shortmg to ground. - . SHORT CIRCUIT GND . r
.P0152  Front heated oxygen senSor ~ ON" ° FAULT XX P0152 - 112
Ty bank 2, control module input.. ' 02S BANKZ SENSORT -
(SBho)rtmg to. battery posmve - SHORT CIRCUIT B+
P0153  Front heated oxygen sensor,  ON FAULT XX P0153 112
o bank 2 : - 02S BANK2 SENSOR1 B
_ Alternatmg between rich and LOW FREQUENCY
, _lean too slow. . L :
P0154 Front heated oxygen sensor, ON FAULT XX P0154 = o112
' " . bank 2, control module mput. 02S BANK2 SENSOR1 :
r Break ‘ : , OPEN CIRCUIT
~P0155 . Front heated oxygen sensor,. = ON ~ FAULT XX P0155 - 118
: bank 2, control module input. S 02S BANK2 SENS1 . ‘
, Current in preheatmg circuit too 'PREHEATING.
high. - HIGH CURRENT S ,
P0156 ~ Rear heated oxygen sensor "ON FAULT XX P0156 . 122
“bank 2 _ ' ‘028 BANK2 SENSOR2 .
. S Malfunction N FUNCTION INCORRECT - - g
P0157 . Rear heated oxygen sensor,  ON FAULT XX P0157 122
bank 2, control module input. I 02S BANK2 SENSOR2 -
‘ , Shortlng to ground. . : . SHORT CIRCUIT GND s
PO158  Rear heated oxygen sensor; ON - FAULT XX P0158 _ 122
..~ bank 2, control module input. P 02S BANK2 SENSOR2 o
(Séro)rtmg to battery posmve "~ SHORT CIRCUIT B+
" P0159  Rear- heated oxygen sensor, . ON FAULT XX P0159 L 1220
, bank 2 ' : "~ 02S BANK2 SENSOR2 - S
,Alternatmg between rich and LOW FREQUENZY .
‘ . leantooslow. - ' B
~ P0160. ~ Rear heated oxygen sensor, ON FAULT XX P0160 .~ - 122
: ‘bank 2, control module mput. ’ 02S BANK2 SENSOR2 :
. Break , o OPEN CIRCUIT.
PO161°  Rear-heated oxygen sensor, ON - FAULT XX'P0161 128
-+ ‘bank 2, control module input. © 028 BANK2 SENSOR2 . ‘
Current in preheating circuit too " PREHEATING ~ -
. - high. A . HIGH CURRENT o S
P0300 . Random misfiring in one ofthe ON FAULT XX P0300 132 .
‘ cyllnders _ C e
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FLOW WRONG

~Engine 117
'Diag-  Faulty function/component  CHECK ISAT ST display text ' See 2:7,
- ‘nostic co T . ENGINE o page - -
_trouble. : o
code
- (SAE) . L R
P0301" Misfiring in cylinder 1. - ON - - FAULT XX P0301 - 142
v o ' L " MISFIRE CYL'1- | ST
P0302 * Misfiring in cylinder 2. - " ON FAULT XX P0302 142
o ' T ST, " MISFIRE CYL 2 SO
P0303 = Misfiring in cylinder 3. “ON . -FAULT XX P0303 142
L , I ‘ _MISFIRECYL3 .
P0304  Misfiring in cylinder 4. ‘ON FAULT XX P0304 142
e - : _MISFIRE CYL 4 o
" P0305  Misfiring in cylinder 5. ON. - FAULT XX P0305 142
, ' R S ~ MISFIRECYLS5 N
P0306 Misﬁring in cylinder 6.. - ON FAULT XX P0306 - 142
S . - _ "MISFIRE CYL 6 o
P0327  Knock sensor, bank 1, control ON FAULT XX P0327 150
module input. S 'KNOCKSENSOR BANK1
Open circuit or shorting to OPEN CIRCUIT/SHORT CIR-
ground or battery positive (B+). , - CUIT o
-P0332 = Knock sensor, bank 2, control ON - FAULT XX ,P0332 R 154.
+module input. - : ' -~ KNOCKSENSOR BANK2 : :
Open circuit or shortmg to - OPEN CIR./SHORT CIR. "

v . ground or battery positive (B+). o L :
 P0335  Crankshaft position sensor, - /FAULT XX P0335 ' 158
v - ..control module mput ~ CRANKSHAFT POSITION : -

R »No signals. Y NOINPUT . - I
P0336  Crankshaft position sensor, "FAULT XX P/l PO336 - 158
control module input. - . 'CRANKSHAFT POSITION :
Malfunctionin , gap in toothed _INPUT WRONG
" wheel (slotte rmg undefm- S
able. : R :
- P0341 - —Camshaft posrtlon sensor con- -ON .. FAULT XX P0341 - 164 .
-~ . . trol module input. . - CAMSHAFT POSITION L
. Malfunction INPUT WRONG = - o o
P0410  Secondary air |nject|on ON FAULT XX P0410 - 168
. Incorrect air row , SECONDARY AIR . S
RS S FLOW WRONG S
P0411  Secondary air injection "ON  FAULT XX P0411 168"
: A|r ﬂow too weak. - o SECONDARY AIR .
: : ‘FLOW WEAK -
'~ P0412  Secondary air lnyectron control FAULT XX P0412
-~ valve, control module output. . SECOND AIR VALVE
(SBho)rtlng to battery positive - SHORT CIRCUIT B+
- 'P0413 ’.Secondary air injection control FAULT XX P0413 -
: valve, control’ module output. - SECOND ‘AIR VALVE
-~ " Break" OPEN CIRCUIT -
P0414 Secondary air injection  control “FAULT XX P0414 -
valve, control module output. SECOND AIR VALVE
: L Shortmg to ground. SHORT CIRCUIT GND * - L
P0422 - Catalytic converter, bank 1 ON- FAULT XX P0422 178
i Malfunctlon , CATAL. CONV. BANK1 :
‘ . MALFUNCTION - - i
P0432° 'Catalytlc converter, bank 2 ON - "FAULT XX P0432. - 182
. Malfunction. . CATAL. CONV. BANK2 ’
' S L MALFUNCTION ' L
P0441  EVAP system ' "ON~ FAULT XX P0441 . 186 -
i - Malfunction - ' EVAP VALVE
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CHECK

Multlpllcatlve adaptatlon ‘bank 2. (

Max value. -

MULTIL.ADAPT. BANK2
MAX VALUE

. Diag- Faulty function/component ISAT ST_/display text See 27,
. nostic: A ‘ENGINE SR ' _page
“trouble S ‘ :

code
(SAE) , . . _

' P0O501 Vehicle speed, mput sugnal to - ON FAULT XX-P0501 " 190

control module. ‘ CAR SPEED ’

_ -Incorrect signal. - SIGNAL INCORRECT ;
P0562  Battery voltage FAULT XX P0562 = - 194
o Low voltage level. BATTERY VOLTAGE

‘ ; LOW C
P0563 - Battery voltage FAULT XX P0563 194
High voltage level. BATTERY VOLTAGE
L S _ : HIGH } :
. P0601 Control module fault (internal ON - FAULT XX P0601.. 196
S fault) . ' CONTROL MODULE
Defectwe read memory. INTERNAL FAULT
] e INTERNAL ROM. = - o
' P0604 vControI module fault (lnternal ~ ON FAULT XX P0604 - 196 .
o - fault) CONTROL MODULE: '
~ Defective write memory INTERNAL FAULT
o : - ~ INTERNAL RAM - o
P1102  Front heated oxygen sensor,  ON © FAULT XX P1102 200
S bank 1, control module input. 02S BANK1 SENSOR1 . o
Current in preheating circuit PREHEATING ' S
, much too high. . HIGH CURRENT S
P1105 - Rear heated oxygen sensor, ON - FAULT XX P1105 . - 204 '
" bank 1, control module input. - - - 02S BANK1 SENSOR2 .
‘Current in preheating cwcunt - PREHEATING '
- much too high. . 'HIGH CURRENT R
P1115 - Front heated oxygen sensor, ON - FAULT XX P1115 - 200
- bank 1, control module input. ‘ ~ 028 BANK1 SENSOR1 - - :
- Current in preheating circuit . PREHEATING ' -
» ‘much too low. . . LOW CURRENT
"P1117-  Rear heated oxygen sensor, ~~ ON - FAULT XX P1117 . - 204
: bank-1, control module input. .~ - 028 BANK1 SENSOR2 ,
Current in preheatlng circuit - PREHEATING :
— . much too low. = LOW CURRENT ,
. P1123  Additive adaptation, bank 1. = ON - FAULT XX P1123 ‘ 208
. Mm value ‘ 'ADD. ADAPTATION BANK1 o
L . ' : : MINIMUM VALUE - : .
P1124 - Additive adapta’non bank 1. _ON _FAULT XX P1124 - : 208
o _ Max value. - SR ADD. ADAPTATION BANK1 '
| | L MAXIMUM VALUE | R
P1125 ,Addlttve adaptatuon bank 2. ON- FAULT XX P1125 . . 208
Min value. _ ' 'ADD. ADAPTATION BANK2 .
: - ' : _ MINIMUM VALUE _
P1126 - Additive adaptatlon bank 2. ON. 'FAULT XX P1126 - 208
" Max value. - ADD. ADAPTATION BANK2 :
— : - MAXIMUM VALUE - . .
‘P1127 . Multlpllcatlve adaptation, bank1. ‘ON " FAULT XX P1127 : 208
: Mm value. . - MULTLADAPT. BANK1 o
- o - . MINIMUM VALUE - o
P1128 Multlpllcatlve adaptatlon bank 1. ~ ON- FAULT XX P1128 208
 Max value. ' MULTI.ADAPT. BANK 1. S
, ‘ . MAXIMUM VALUE - e -
- P1129  Multiplicative adaptation, bank 2. - ON FAULT XX P1129 208
N - Min value. , ~ gt - MULTLADAPT. BANK2 :
] S MIN VALUE X
P1130 “ON FAULT XX P1130 -

208
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"ISAT ST display text

«P1230 -

module output.-
Open circuit or shortlng to

: ground .

"INJECTORCYLG6 =~ '
OPEN CIRCUlT/SHORT CIR-

~oourr GND

'Diag- . Faulty function/component CHECK - See2:7,
nostic , T - ENGINE =~ - , ’ : : " ‘page
~trouble \ o : SRTIR . o . ,
code '
(SAE) - L . ,
- P1170 »Vanable intake: mamfold outer  ON CFAULT XXP1170 . -~ 214
T flap, control module output : POWERST. OUTER VIM A,
. _ Break - v e T OPEN CIRCUIT , o
- P1171  Variable intake manifold, outer -~ ON FAULT XX-P1171 ; 214 -
. - flap, control module output ' POWERST. OUTER VIM. - :
,Shortmg to ground.’ S SHORT CIRCUIT GND .
'P1172 - Variable intake manifold, outer ON - FAULT XX P1172 : 214
¢ flap, control module output - POWERST. OUTER VIM ' '
\(SBho)rtrng to battery posrtrve SHORT CIRCUIT B+ -
 P1213 Wlnjector cylmder1 control FAULT-XX P1213 218
- module output. ‘ INJECTOR CYL 1 :
(SBtlo)rtmg to battery posmve ) - SHORT CIRCUIT B+
P1214 Injector, cylinder 2, control - FA,U‘LT XX P1214 . 218
T ‘module output. ~ INJECTOR CYL 2 ) R
' (SBho)rtmg to battery posmve SHORT CIRCUIT B+
P1215 . 'Injector cylmder 3, control ~ FAULT XX P1215 - 218
: ‘module output. : INJECTOR CYL 3 ' -
. (sg%rtmg to battery posmve SHORT CIRCUIT B+
. . +). - N . , .
P1216  Injector, cylinder 4, control ' - FAULT XX P1216 . 218
: module output. " INJECTORCYL4 R
(Séto)rtmg to battery posmve SHORT CIRCUIT B+
_(B+). _ L
P1217 ~ Injector, cylinder 5, control | FAULT XX P1217 218
-~ . . module output. - = - : INJECTOR CYL 5 -
(SBho)rtlng to battery posmve : SHORT CIRCUIT B+ -
P1218 Injector, cylinder 6, control FAULT XX P1218 218 R
- ‘module output. - ‘ ~INJECTORCYL6 . -
.(SPtto)rtlng to battery positive SHORT CIRCUIT B+.
.P1225 Injector, cylinder 1, control FAULT XX P1225 218
I module output. INJECTOR CYL 1 - o
Open circuit or shortlng to OPEN CIRCUIT/SHORT CIR- .
i ground. . CUIT GND . : o
 P1226  Injector, cylinder 2, control “FAULT XX P1226 218
- 'module output.- " * INJECTORCYL2 = :
Open circuit or shortmg to - OPEN CtRCUtT/SHOFtT CIR-
. : ground. .CUITGND- = :
" P1227  Injector, cytmder3 control FAULT XX P1227 218
: module output. . INJECTOR CYL 3 - ’ :
‘Open circuit or shorting to - OPEN CIRCUIT/SHORT CIR- o
R ground. : CUIT GND - _ . o
P1228 - " Injector, cylinder 4, control - FAULT XX P1228 218
-~ module output. INJECTOR CYL 4 - e
Open circuit or shortlng to OPEN CIRCUIT/SHORT CIR-
; - . ground. . CUIT GND , » - .
P1229 - Injector, cyllnder5 control “FAULT XX Pi229 ‘ 218 .
: - module output. ‘ INJECTORCYLS5 -
Open circuit or shortlng to .- . OPEN CIRCUIT/SHORT ClR-
- ‘ground.. ' ' CUITGND-- B
_ Injector, cylinder 6, control  FAULT XX P1230 218
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~

CHECK.

. See 2:7,

Shortmg to ground

 SHORTCIRCUTGND -~

Diag- Faulty fuhctton/componeht v ISA'I(TS,T display text : :
- nostic R " ENGINE. . e ‘page - -
“trouble. .~ - | , o T g
code. - . R
(SAE) I ‘ L
P1386 ~ Control module, electronic cir- - - ~ FAULT XX P1386 222,
C ~cuitry for processing knock - ECM. - CIEEPEE '
sensor signals. INTERNAL FAULT-
. Internal fault. : . KNOCKREGL. -
" P1396~  Crankshaft posmon sensor, FAULT XX P1386 158
~ i control module input. - CRANKSHAFT POSITlON B
Malfunctioning, toothed wheel INPUT WRONG :
, (slotted ring) has too many ' '
. __ribs.. ~ S :
P1410 EVAP canister purge vatve ~ FAULT XX P1410 : 224
_ ' control module output. " EVAP VALVE ¢ ‘ S
?Bho)rtmg to battery positive SHORTING TO B+
 P1425 ~ EVAP canister purge valve, " FAULT XX P1425 224 -
- . ° control module output. - EVAP VALVE . :
, , - Shorting to ground. : ' SHQRT CIRCUIT GND ‘ A
 P1426 . EVAP canister purge valve, FAULT XX P1426 224
' - control module output ' EVAP VALVE =~
e  Break . OPEN CIRCUIT - - .
P1501  Fuel pump relfay, control mod- © FAULT XX P1501 228
. - ule output.” S POWER STAGE
‘Shorting to ground FUEL PUMP = - :
: : SHORT CIRCUIT GND g
'P1502 - Fuel pump relay, control mod-' e FAULT XX P1502 - 228"
- - ule output. © - o POWER STAGE - '
, Shortlng to battery posmve - FUELPUMP
__ (B+). “SHORTING TO B+ . }
‘P1510  -Idle air control valve ‘open - FAULT XX P1510 L 232
-+ = function, control module output. 1AC-VALVE OPEN - g -
(Séto)rtmg to battery positive = - - 'SHORT CIRCUIT B+ : -
- - + N : - . - . L i )
‘P1512  Variable intake mamfold inner ON .- . .~ FAULT XX P1512 : 236
- flap, control module output . POWERST. INNER VIM . :
o (Sé\o)rtmg to battery posmve -SHORT GIRCUIT B+
P1513 Idle air control valve, open - FAULT XX P1513 . 232
- function; control module output. IAC VALVE OPEN-. - ' _
o Shortmg to ground. “SHORT CIRCUIT GND : o
* P1514 Idle air control valve, open . FAULT XX P1514 - 232
o function, control module output. _IAC VALVE OPEN- oo
. Break : I : ‘OPEN CIRCUIT N
P1515  Variable intake mamfold inner ~ ON . "FAULT XX P1515 .. 236 -
.. flap, control module output - " POWERST. INNER VIM S
‘ ..~ Shorting to ground. e SHORT CIRCUIT GND
' 'P1516 - Variable intake manifold, inner-  ON FAULT XX P1516 236
. flap, control module output - - POWERST. INNER VIM o
Break -~ OPEN CIRCUIT: ‘ o
P1541 Fuel pump relay, control mod- - + *FAULT XX P1541 . 228
' ule output ‘ POWER STAGE :
Break: " FUEL PUMP -
: | | Lo __OPEN CIRCUIT |
P1551 ' Idle air control valve, close . FAULT XX P1551 232
g function, control module output. , - IAC-VALVE CLOSED K
. Break _ ‘ ' OPEN CIRCUIT B
P1552  Idle air control valve, close L ~ FAULT XX P1552 = - 232
© . - function, control modute output. 1AC VALVE CLOSED
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' Diag-

CHECK -

~ See 217,

 P1693

from control module

~ Shorting to battery posntlvé
(B+)."

- ‘CHECKENGINE - =
SHORT CIRCUIT B+ . -

Faulty function/component | ~ ISAT ST display text
. nostic T . - ENGINE = . page
~~ trouble- o
" code -
(SAE) | RO -
"P1553 Idle air control valve, close _ - FAULT XX P1553 232
. - function, control module output, . IAC VALVE CLOSED - S
(Sgo)rtmg to battery posmve - SHORT CIRCUIT B+ St
N N + * S . ) .
- P1585 . Fuel. Ievel less than 10. lltres FAULT XX P1585 240
: : , - TANK FUEL LEVEL L
. , . LOW - _
P1669 - TCS actlve input sngnal to con- FAULT XX P1669 242
o ~ trol module. - , ~ TCS SIGNAL :
Open circuit or shorting to - OPEN CIRCUIT/SHORT CIR-
ground or battery: positive (B+). -~ - S CUIT - e
. P1691 - CHECK ENGINE, output S|gna| ON - FAULT XX P1691 246"
. . from control module - ) ‘CHECK ENGINE o
. - Break o _OPEN CIRCUIT S
- P1692 ECHECK ENGINE, outpul S|gnal ~ON. FAULT XX 1692 246
' . from control module : o CHECK ENGINE =~ - '
.- Short to ground” - . : o SHORT CIRCUIT GND -
CHECK ENGINE, output S|gnal: ~ON FAULT XX P1693 246
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Motronic 5.2 (OBD Il) (contd.) -

Menu structure for command codes

READ FUNCTIONS

BATTERY VOLTAGE
INTAKE AIR TEMP
COOLANT TEMP

ENGINE RPM
INJECTION DURATION
IGNITION TIMING
KNOCK CONTROL
EVAP VALVE
CAR SPEED
ENGINE LOAD
CALC. AIR MASS
ACTUAL AIR MASS

'CLOSED LOOP .
ADDITIVE ADAPTATION
MULTIPL. ADAPTATION

:OXY SENSOR BANK1
OXY SENSOR BANK2
MISFIRE CYL 1
MISFIRE CYL 2
MISFIRE CYL 3

| MISFIRE CYL 4

| MISFIRE CYL 5
| MISFIRE CYL 6

MASS AIR FLOW SENSOR

'READ ON/OFF

THROTT POS SENSOR

Motronic 5.2

(OBD 1))

READ FAULT CODES

READ FUNCTIONS

READ ON/OFF-

VARIABLE INTAKE

{ INJECTOR 1

INJECTOR 2
INJECTOR 3
INJECTOR 4 -
INJECTOR 5
INJECTOR 6 .
EVAP VALVE
IAC VALVE
IGNITION CYL 1-4

[IGNITION CYL 2-5
IGNITION CYL 3-6 -

| PUMP RELAY

AC RELAY
SECOND. AIR RELAY
CHECK ENGINE LAMP

ENGINE RPM -

ACTIVATE
INTIATE INITIATE
'READ SYSTEM INFO

| sAI DIAGNOSIS

CLEAR FAULT CODES

END

Y~ READ SYSTEM INFO

ACTIVATE

DIAGNOSTIC STATUS
'FULL THROTTLE POS
IDLE POSITION
| DRIVE s
| TORQUE LIMITATION
|ACIN
AC OUT k
- | CHECK ENGINE

‘| PUMP RELAY
‘| SECONDARY-AIR

TANK CONTENTS

PART NO. .-
ECM VERSION -

'| PROGRAM VERSION
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Motronlc 5.2 (OBD II) (contd )

READ FUNCTIONS

~ Values for the drfferent commands are stored in the' ~ When the engme is stopped, the control module' |

control module’s internal memory. These values are . saves the latest value and displays it next time the
updated continuously, some of them as soonasthe - ignition switch is turned to the ON position. The
ignition switch is turned to the ON position but most -~ - value in question is then not relevant for a command

\ requrre the engme to be started

- requiring the engine to have been started. The ISAT
- scan tool then shows an incorrect reading.

ISAT ST display

Function

XXVXXXC

AIR MASS SENSOR ‘Shows the MASS AIR FLOW SENSOR'’s lnput voltage (control mod-
X X V X.X g/s ule, pin 17) in V and the associated intake air mass in g/s. Conver-
‘sion is carried out according to the characteristics of the mass air
- flow sensor: g/s = f (V). Se "Technical data”. _
Operating range: 0. 0 55V. -
BATTERY VOLTAGE ~ Shows the control module s power supply, +15 crrcurt (control module :
XX XV ‘pin 56).
Operatmg range 0.0- 17 4V,
INDUCTION AR TEMP Shows the input voltage (control module pin 16) from the intake air -
- XXVXXXeC - s temperature sensor in the intake manifold in V and associated tem- . .
. perature in °C. Conversion is carried out according to the characterls-. :
-tics of the temperature sensor: °C = f (Q) . _
. o - Operating range: 0.0-0.5 V ,
COOLANT TEMP - ~ Shows the mput voltage (control module, pin 74) from the engine
coolant temperature sensor in'V and associated temperature in °C.

Conversion is carried out according to the charactenstrcs of the tem-

- perature sensor: °C = f (Q).
- Operating range 0.0-5.0 V.

THROTT POS SENSOR

- Shows the throttle posmon sensor's mput voltage (control module p|n 44)in V.

XXXV _ ' Operatlng range: 0. 00 1.25 V.
ENGINE RPM . Shows engine’ speed in rpm.
XXXX RPM Operating range: 0-6550 rem.

lNJECTlON DURATlON
XX ms

Shows the rnjectton duration for cylmder 1 rn ms. .

Operatlng range: 0 0-98.7 ms.

IGNITION TIMING - o Shows the |gnrt|on timing (dwell angle) tor cyllnder 1 in degrees be-
X. X DEGREES ‘ . fore'top dead centre (BTDC). . _ ,
v i ’ Operatrng range: 78-(- 144) degrees.
~ KNOCK CONTROL Shows the |gn|t|on retard in degrees when knocklng occurs in: cylrnder 1.
XX DEGREES , ‘ Operatmg range: 0-128 degrees. L ‘ o
‘EVAP VALVE ' TShows the extent of EVAP camster purge valve openlng expressed in % -
XXX X% T "'Operatmg range 0-100 %..
" CAR SPEED . " Shows the speed of the car in km/h
XXX KM/H Operatlng range: 0-255 km/h. ,
ENGINE LOAD : - Shows internal control module quantlty, which is proporttonal to the g
XX XXms - current engine load. ,

- Operatmg range 0-12.25 ms.

CALC. AIR MASS
XXXX s

L Shows the air flow calculated by the control module that has to pass e

the IAC valve for attainment of the correct |dl|ng speed

“Operating range: 0-17 g/s.

ACTUAL AIR MASS '
XXXgs

A . -Shows the air flow through the IAC valve (mass air flow sensor valuel '

less adapted leakage flow across the throttle butterfly) as measured

. by the control ' module.
- Operating range: 0-17 g/s.
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ISAT ST disblay' |

Function

CLOSED LOQP BANK1'

AXX. X%

CLOSED LOOP BANK2

EXXX%

' Shows the workmg range of closed loop control FOR CYLINDER

BANK 1-3-5. At limit values, the diagnostic trouble codes "Adaptatton
lean” and "Adaptation rich” are generated
Operatmg range: £25 %.

. Shows the workrng ran( e of closed loop ‘control FOR CYLINDER |
" - BANK 2-4-6. At limit values, the diagnostic trouble codes "Adaptatlon ,

lean™ and "Adaptation rich” are generated
Operating range 125 %. :

ADDITIVE BANK 1.

o XXKms

ADDITIVE BANK 2
XXX'ms - -

~ Shows the additive |nject|on duratton correctuon for cylmder bank
- 1-3-5. Adaptation takes place at idling speed ’

Operating range: 0.0 + 0. 512 ms.

© . Shows the addltlve |nject|on duration correctlon for cylmder bank

2-4-6. Adaptation takes place at idling speed.
Operatlng range: 0 0 + 0.512 ms. ;

: MULTIPL BANK 1

XXX%

MULTIPL BANK 2

S XXX% A

. Shows the multrpllcatlve |nject|on duratlon correctlon for cyllnder bank ',

1-3-5. Adaptation takes place while the car is bemg dnven
Operatrng range +25 Y. . v

Shows the multfpllcatwe injection duratlon correction for cyllnder‘bank .

| 2-4-6. Adaptation takes place wh|le the car |s belng drlven
Operating range 125 %. : -

,oxvsstom'
XXV

’ OXY SENSOR 2
XXV

Shows the input voltage (control module pm 19) from the front oxy-

-gen sensor, cylinder bank 1-3-5, in V.
‘Operating range: 0.00-1.25 V.~

- Shows the input voltage (control module pln 77) from the rear oxy-
- gen sensor, cylinder bank 1-3-5, in V :
: Operatmg range: 0 00- 1 25V,

OXY SENSOR 1
XXV -

. OXY SENSOR 2
XXV oo

Shows the input voltage (control module pln 18) from the front oxy-

: %en ‘sensor, cylinder bank 2-4-6, in V.

peratrng range: 0.00-1.25 V.

Shows the input voltage (control module pln 76) from the rear oxy- |

gen sensor, cylinder bank 2-4- 6 inV.-
Operatlng range 0.00- 1 25 V.

" MISFIRE CYL 1
XXX A

Shows the number of mlsflres for cylmder 1.

Operatlng range: 0-255.

MISFIRE CYL 2

XXX

' ' Shows the number of mrsflres for cylmder 2. -
- XXX , Operating range: O 255 :
MISFIRE CYL 3 ' Shows the number of misfires for cylmder 3. -
S 7 . Operatlng range 0-255. - L
© - MISFIRE CYL 4 Shows the number of mlsflres for cylmder 4,
XXX G Operating range: 0-255. :
lVllSFlRE CYL5 R Shows the - number. of mrstlres for cylmder 5.
XXX e Operatmg range 0-255." -

MISFIRE CYL 6
XXX i

Shows the number of mrsflres for cyllnder 6.
Operatmg range 0-255. ;
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'iMotronlc 5.2 (OBD ll) (contd )

' READ ON/OFF .
N Values for the drfferent commands are stored in the

- -control module’s internal memory. These values are

updated contlnuously, some of them as soon as the

ignition switch is turned to the ON position but most

: requrre the engme to.be started

~ Engine 125

. When the engrnells ‘'stopped, the control module
~ saves the latest value and displays it next time the =

ignition switch is turned to the ON position. The

. “value in question is then not relevant for a command -
* requiring the engine to have been started. The ISAT

- scan tool then shows an incorrect reading.

ISAT ST display

Function

: The "DIAGNOSTIC STATUS” cOmmand has a submenu in which dif- -

" DIAGNOSTIC STATUS .
.o EVAP ferent functions are shown:

« CATAL. CONV. BANK15'
CATAL. CONV. BANK2 -

"OXY-SENSOR BANK1

PREHEAT BANK1 .-
PREHEAT BANK2

' SECONDARY AR
TRIP OBDII -
DRIVING CYCLE

. EaN -
o & o .0 o. 0 o o

« WARM-UP CYCLE

OXY SENSOR BANK2 -

EVAP, CATALYTIC CONVERTER BANK1 and BANK2, OXYGEN

" SENSOR BANK1. and BANK2, PREHEATING BANK1 and BANK2
- and SECONDARY AIR show whether the Gontrol module has run
. through the diagnostics program since the last time the car was -

started. The ISAT scan tool shows this wrth the text "NOT READY” o
or "READY", as appropriate.

. TRIPOBD Il shows whether the car has completed a defined OBD. Il .
. drive cycle. The ISAT scan tool shows this with the text "NOT :

READY” or "READY”, as appropriate. N
DRIVE CYCLE shows whether the car has complete a deflned dnve )

~ . cycle; closed loop on. both banks plus about two minutes. The ISAT
- scan tool shows this with the text "NOT READY” or "READY" as ap-
. propriate.

WARMUP CYCLE shows whether the car has completed a defined

~OBD Il warm-up cycle: an increase in engrne temperature of atleast - :

22°C to at least 71°C.

" FULL THROTTLE POS
" YESINO - |

Shows the rnput from the throttle posrtron sensor. YES at wrde open

" throttle, otherwise NO

_IDLE POSITION

Shows the input from the throttle posrtron sensor. YES at closed B
YES/NO throttle otherwise NO ‘ :
DRIVE 'Shows the posrtron of the automatrc transmission. selector lever. YES - -
YES/NO for R, D, 3, 2. or1 NO for P and N ‘

" TORQUE LI LlMlTATlON
YESINO _

Shows status if torque lrmltatron requested by the transmrssron con- -

trol- module.

~ LOW/HIGH

AC lN T B Shows whether the ICE srgnal requestlng A/C engagement is acti-
- ON/OFF . v_vated 5 _ ]
- AC OUT Shows the current status of the A/C relay.‘~
ON/OFF o o
' CHECK ENGINE * Shows the status of the CHECK ENGINE lamp (MIL).
 ON/OFF . SR o DRI - S
" PUMP RELAY Shows the status of the fuel pump relay. ,
ON/OFF : R - /
‘ SECONDARY AIR ShoWs the’ statustof the seCondary air injection pump relay ’
) ON/OFF L o o |
" TANK CONTENTS’ Shows the status of the tank contents i.e. whether the maln mstru-a

ment drsplay panel indicates low fuel level
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) Motronic 5.2 (oeo ||) (contd )

‘ACTIVATE
’ Note

When a system function is activated with the ISAT

“Scan Tool, the Motronic control module is made to.
do something that it would not otherwise. do in the

course of its normal operation. This may cause di- L

agnostic trouble codes to be generated in other sys-

~tems which are dependent on the Motronic system.
Activation should only be carried out with the igni- o

tion switch. in the ON posrtron and the gear lever in
: _neutral '

lmportant - S

The activate functions should always be used wrth -

‘ drscretlon

e Always deactivate an activated functlon before
proceeding further in the ISAT" Scan Tool menu.

o Always clear any diagnostic trouble codes gener-
ated in the Motronic system when you have fin-
|shed fault dragnosrs

ISAT ST display : Functlon |

,‘4.“'

~ INNER/OUTER FLAP
~ ACTIVE.05 Hz/30's

command selected

TheVARIABLE INTAKE menuhas a sub -menu consrstmg of two com- '
mands,INNER FLAP and OUTER FLAP. - _
The Motronic control module activates elther flap, accordlng to the *’ ,

ACTIVE 0.5 Hz/30's _

" The Motronic control module actlvates the lnjector for cylmder 1.

INJECTOR-Z ' L The Motronic control module aotivates the injector for cylinder 2.
ACTIVE 0.5 Hz/30's ' : co o . . .
INJECTOR3 " The Motronic control module activates the injector for cylinder 3. ]
ACTIVE 0. 5 HZ/30 S S : > B ‘ S
lNJECTOR 4  The Motr_onic control module activates the injector for cylinder 4.
ACTIVE 0.5 Hz/30 s ' B VT o :
INJECTOR5 " The Motronic control madule activates the injector for cylinder 5.
‘ACTIVE 0.5 HZ/30 s S : . s ' :
INJECTOR 6 The MOtronio control module activates the injector for "cyllnder 6.

 ACTIVE 0.5 Hz/30s

EVAP. VALVE ‘ The Motronlc control module actlvates the EVAP camster purge
ACTIVE 0.5 Hz/30s - valve. . : : ; _
IAC VALVE V The Motronie control module actlvatesvthe idle‘:air,control ‘(lAC) valve.y' )

'ACTIVE 0.5 Hz/30 s

IGNITION CYL 1-4

The Motronrc control module actlvates the lgnmon coil for cyhnders

 ACTIVE30s | L 144
.IGNITION cyL2-5 - . ', The Motronic control module actrvates the |gn|t|on coil for cylrnders
" ACTIVE30s C . 245, : . |
—_ lGNlTlON CYL 3-6 . . The Motronic control module actlvates the |gnlt|on coil for cyllnders
~ACTIVE30s » 3+6. .
PUMP RELAY . The Motronic control module aCtivates the fuel ‘pump relay.
ACTIVE 0.5 Hz/30 s . Lo o
AC RELAY The Motronlc control module activates the A/C_relay. -

ACTIVE 0.5 Hz/30 s

' SECOND. AIR RELAY

»ACTIVE 0.5 Hz/30 s system relay

'The Motronic control module actlvates the secondary air m]ectlon ;
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Function

ISAT ST display

" CHECK ENGINE LAMP

ACTIVE 0.5 Hz/30s -

The Motronic control module activates the CHECK'ENGINEfunc’tion.

ENGINE RPM
" ACTIVE 30 s

The Motromc control module puts out an engme speed S|gnal corre-

sponding to about 1000 rpm

“Saab 9000
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Motronrc 5 2 (OBD ) (contd )

> INITIATE

Note

~The OBD I dragnostrc functlons for secondary air-
“injection (SLS) are initiated at a late stage in the
~drive cycle. Initiation-commands which force the
~ control module to carry out on-board diagnostics are
“therefore provided so that repair shops and the pro-
duction plant can check that the system is in perfect

i workmg order..

O

_ISAT ST display

Functlon

_ SAI DIAGNOSIS
READY/NOT READY

- The Motromc control module is ordered to carry out OBD il dlagnosrs. -

- READ SYSTEM INFO

ISAT ST display

Function .
- PART NO. ~Shows Saab’s 7-digit part number for the control module.
XXX XXXX AP o
ECM VERSION “Shows Bosch’s 10-digit part number for the control module.
- XXXXXXXXXX ; ‘ ) : ‘ ’ ' K
 PROGRAM VERSION © Shows Bbs"c’:hjs 10-digit part number for the software.
XXXXXXXXXX o e s
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o ,Readmgs, ECM connectlons (M1993)

'Saab ':l"rion'"ic (withou't oBDI)

I

@ 0101000000 N DO EE) @
O BOOAHHDOHOROREODEO®
RO CEEEEE R RO

@
@@

,ﬁ/ i

riE—a——\

- Unless otherwise stated,“'all reédings should -be
“ taken via a breakout box (BOB) with the ignition in

in.

- Drive and all components and connectors plugged

|2 |2 © (00 |~ O[O [ [ [N | =

19

Pin Colour 'Component/Functiori, I/ |Voltage .- |Remarks
1 ' R _ Out |
RD Power supply (+30 circuit) in |12V o
|GN . |Boost pressure control valve Oout [V Pin 3
GN/RD |Injector, cylinder 1 = . - Out [12V | When idling
GN/RD | Injector, cylinder 2 Qut [12V When idling
GN/RD  |Injector, cylinder 3 lout |12V |When idling -
|GN/RD | Injector, cylinder 4 1Out |12V - When idling
' | No connection.. o ' ‘ '
.. --|No connection, : ‘
_|BN/WH | Trigger/ignition signal cy! 1 |out [ |When idling
~ |GN " |Trigger/ignition signal cyl 2 ‘lout |V ‘| When idling -
BU - |Triggerfignition signal cyl 3 Out |7 When idling
12 |GY © - |Trigget/ignition signal cyl 4 1out |0 When idling
13 |WH Torque limiting boost pressure n. |0 Selector lever in R
; g I oV Other positions
14 |0G i Selector lever position N/D In 0 V. . | Selector lever PN
SR 3 ; _ 12V . Selector lever R,D,1 23
15 |WH - |Brake signal - In [12V " - {on’
o ‘ o : ‘ oV | Off
16 . : No connection. L :
17 ' |YE = |Detecting cylinders 1 and 2 {In |approx. 1V |Whenidling =
'18 |BN - | Detecting cylinders 3and 4 In . |approx. 1V When idiing
| - ‘INo connection. S -
20 No connection.. : :
.21 |YE/RD Slgnal from EVAP camster purge valve I_nv oV “IClosed
' . ‘ _ 12V Open -
22 -|GY Manifold absolute pressure sensor I 0.4-475V | Barometric
' el L S R pressure=approx. 1.9V
23 |Gy | Oxygen sensor In  [0-1.5V Pin 4 '
24 |BK/WH | Power ground . In. G7 (intake manifold)
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- Pin

|In/

© 30

81

- 39

44

46

60

Colour - |Component/Function n/ |Voltage Remarks
‘ o SR _ Out | - . ] . :
25 |BK/WH |Powerground In. . G7 (intake manifold)
26 |GN . |Boost pressure control valve lout |12V ~ |Pin1
27 |YE/RD |Signalto EVAP canister purge valve 1Out 1OV - Closed
a ' : : N ’ L 12V - Open
28 | No connection.
29 No conhection;
| No connection. _ : - B
YE/WH. |Main relay | Out Grounds main relay, pin 85
32 |GN  |CHECK ENGINE Out Grounds lamp (on)
33 |BUWH |Diagnostics = - {Out Data link connector, ISAT
~ : : : , - | scan tool, pin 1 '
34 |GN/RD |Fuel Cohsumption Out |5-15 mV When idling
35 |YE/RD |Engine load signal Tq' |out |PWM With TCS only
36  |RD |Cruise control (not TCS) n | B '
37 | | No connection. ‘ _
BU - " 2-Speed radiator fan In ~jov -~ 1 On (position 1 only) '
. R S T2V Off
GN - |Vehicle speed In {012V From speedometer
40 |GN/RD |Crankshaft position sensor In |0-12V S '
4 : No connection. A , :
42 “|GN/RD | Throttle position sensor (not TCS) - {Out About 5V :
43 |BUMWH |Manifold absolute pressure sensor - {Out -|About 5V Pin 3
OG = |Knock sensing, ignition - discharge In  [10-30 mV When idling
N ‘module » 1 , oo .
:45 |GY Throttle position sensor , In. |0.2-45V Pin 3 (not TCS)
1BK Intake air temperature sensor In 0.2-4.0 Vv 190°C = approx. 1 V (pin 2)
47 {BK Reference ground In gy G7 (intake manifold)
48 |RD | Power supply (+30 circuit) In |12V ' . |
49  |BU/RD |Idle air control (IAC) valve {Out |approx. 5V When idling (not TCS). -
50 BK . ‘Oxygen sensor, preheatmg Out [12V When sensor cold
51 No connection. v '
52 No connection.
N,o' connection. : ‘ .
54 |GN/RD |A/C relay Out Grounds A/C relay, pin 85
55 |BN - |SHIFT UP Out ' ‘ '
56 |VT  |Fuel pump relay out , | Grounds relay, pin 85
B Throttle position In  |0.7-12V With TCS ‘
58 ~|BU - Engine speed ' Out approx. 1V | At 2000 rpmon
, , , ' ] : tachometer
59 |GN/WH " |Idling speed compensation A/C / ACC|In ov . On (TCS)
‘ : : : ' 12V Off
12V On (not TCS)
. : oV Off
- |GN/WH- Ignltlon switch (+15 cwcwt) in |12V )
61 | No connection. - . ,
62 |GY Data link connector 444 Production only
RD Data link connector 444 . - ’

Production only

63
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" Pin

65

70

Colour Componént/Function' In/ - Voltagé‘» ' Remarks
v A . ‘ B Out | .
64 |RD Crankshaft position sensor Out [12V. ~|Pin 1 ,
RD/WH | Data link connector 444 ' | Production only
'66. |BK - |Signal ground (not TCS) ‘ “ln '
’ . | Reference ground (TCS)
67 |BK/WH |Signalground = = In
68 |YE Engine coolant temperature sensor ‘In Pin 1
69 | No connection. ’
No connection.

This reading is 1.V less-than battery voltage, i.e. _battery voltage 12 V minus 1V = 11 V..

- Saab 9000
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Saab Tnomc (w1thout OBD II) (contd )
'Readlngs, ECM connectlons (M1 994—)

N

B mmmmmmmmmmmmﬂnlﬂanﬂ
mm 1 G

B

1 B

i } ~ - - §
\E 8-

> = greater than; < = less than; =

- Pins without additional comments are not connected.

approxrmately equal to; ~ = alternatmg current

'V"(‘LP Logic Probe, P = select pulse, p = visible pulses).',

Pin [Colour Co,mpbhent/Function In/ |Test conditions |Across |Reading Fu_nctibn/
. =g S Out S AR o0 |fault di-
it agnosis;
. |see 2:7,
Rt S 1B page
1. [PK/ 430 {inidiing B+-1  |<05V 33/28
‘2 |GN/ |Boost pressure control valve |Out | - 1-2. 1.2V 51/146
BK ‘ | ] 2-25 |90 Hz 51/146
[17.5% (-) '
1.9 ms (-)
, | ‘ o . |{(lPHILO)
3 |GN/ |Injector 1 |Out (850 £50pm  {1-3 |02V 46/114
- |WH : -~ 13-25 |74Hz . |46/114
' . |25-45ms ()|
SR : 1 . (HILOp)
4 |BU/ [Injector 2 Out (850 £50 rpm = [1-4 - " |02V 46/114
|WH - | ~ |4-25  |7.15Hz 46/114 .
' S 2.5-4.5 ms (-) ‘
S _ L | ( HI LOp)
5 |VI/ - |Injector 3 Out (85050 pm [1-5 0.2V 46/114
WH R ' . 5-25 |715Hz . [46/114 .
e 25-45ms ()|
: e - ( HI'LOp) '
6 GY/’, “|Injector 4 |Out 850+ 50 rom  |1-6 0.2V 46/114
WH | : .- |6-25  |7.15Hz  |46/114
- |2545ms ()|
_ . . |(HI'LOp)
7-8 No connection. - R .
-9’ |0G/ |Triggeri - |Out (850 +50rpm  |1:9  [1.2V 41/119
BK | L |9-25 |7 Hz 41/119
T |83% (- ’
11 ms (-)
( HI LOp)
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Function/

Pin | Colour Component/Function iy Test conditions |Across |Reading
) v Out : - [fault di-
' agnosis, -
see 2:7,
. L _ page
10 - |GN/  |Trigger 2 |Out (85050 rpm  [1-10 |12V 41119
YE PR R 10-25 . |71 Hz 41/119
S 83% () - |
.| 11.ms ()
o RN N = [(HiLop) |-
11" [BU/ [Trigger3 |Out (850 £50mpm (1-11  [12V  |41/119
RD i ., ’ . |11-25 174 Hz (41119
¢ , 8.3% (-) R
11 ms ()
- o L L (HI LOp) : 5
12 |GY/ - |Trigger 4 ~|Out (850 £50 rppm.  [1-12 -~ [1.2V 41/119
- |RD , 12-25 (74Hz - (411119
E 8-3% (') . ! .
111 ms (-)
v x 1 o R v - |( HI LOp)
18 |WH |Reversing light switch, man-{in | 13-25 |0V
ual s | |gearr 13-25 |B+ )
14 |DRIVE - In [P,N 14-25 |0V . |62/136 .
E L | |RD, 1,23 |14-25 |B+  |62/136
15 |VT  |Brake light switch In |Brake pedal not {15-25 [0V 52/138
3 ‘ ‘ I - |depressed . I . -
Brake pedal de- {15 -25 B+ - |52/138
. . . ‘ pressed : : . S )
16 |- - |No connection. ' S R ; - '
17 - |YE/ Combustion cyl 1+2 In [850+50 rpm 17-25 |=15V 170/117 .
. BN - " o .. 115-30 Hz o
, N v v - _|(LOHIp) | :
18 '|BN/ |Combustion cyl 3+4 In [850+50rpm  [18-25 |=15V 170/117
gD | - | | S 1530 Hz =
R T , [(LO Hip)
19-20° No connection. . : o R : E
21 |YE/ |EVAP canister purge valve |{In. |ISAT scantool [21-25. |6-7V 54/101
|GY Diagnostics ‘jactivates EVAP . " |8Hz ' o
o canister purge 50 % (-)
- |valve in Trionic 160 ms (-) ‘
. - e - (HipLOp) ,
- 22 |BU/ - |Pressuré sensor In |22-67 [100kPa= |36/75
- [BN | ' : 19V
e also see
| Technical
_ ) . Data :
- ~23 |GN - [Oxygen Sensor - In - 85050 rpm |23-47 0.1-09 V 140/87
' ~ , ' : and engine o Sl :
N R _|warm . S
24 |BK - _[Main ground _ In_|850+50rpm |24-B- |<0.1V |34
25 |BK - |Main ground In "|850+50rpm [25-B- |<0.1V |34
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~ Pin

In/

Function/ =

No connection. -

Colour | Component/Function Test conditions Across heading .
: ‘ ' ' Out S : ' . |fault di-
L |agnosis,
see 2:7,
R , | : . _|page
26. |BU - |Boost pressure control valve|Out | 1-26 0V 51/146
' | |ISATscantool |26-25 |90 Hz 51/146
activates boost - 117.5% (-): -
pressure contro! - 11.9 ms (-)
R T o " |valve in Trionic (LP. P HI LO) C
27 |YE/  |EVAP canister purge valve |Out |ISAT scantool - |27-25 |67V . |54/101
GY Lo ~|- - |activates EVAP - 8 Hz :
1 canister purge 50% (-)
valve in Trionic 60 ms (-)
: , : |(LPHILO)
28-30 - No connection. A : ‘ L
31 |BU/ - |Mainrelay - |Out . |81-25 .|B+ 55124 -
|G - | -|ISAT scantool [31-25 [0V 55/124
' activates 1AC e ‘ ' o
. ‘ L ' : .__|valve ' o ;
32 |YE/ |CHECKENGINE - ‘|Out |Turn the ignition [32-25 |<0.5V " 60/139
- |GN S S switch from OFF '
to ON. o . . ‘
, _ o |After 3 s 32-25 B+ 60/139
33 |GY/  |Diagnostics In/OUISAT scan tool |33-25 |(~6.5V 59
1BK o 1" Inot connected ‘ ' R
’ ISAT scan tool |33-25 |B+ |59
- connected g . .
34 |GN/ - |Fuel consumption signal Out 850 + 50 rpm 34-25 |74 Hz
: RD SR : g ' . , 12.5-4.5 ms () ,
35 |YE/ |Cars without ETS Out (850 +50 rpm  |35-67 (28 Hz 186/75
» 'BK Engine load signal o S : =25 us (+)
- |(A/C and all current con- 2500 rpm  [35-67 (85Hz  |36/75
sumers switched off) B =40 ps (+)
ST ‘ 1 (LP P HI LO)
Cars with ETS Out |850 £50 pm  |35-67 [28Hz - |36/75
| | | an |= 60 ps (+) o
2500 +50 rppm - |35-67 [85Hz = [36/75
' : =170 ps (+) ‘
- ~ |(LPPHILO) |
36 . |BU/- |Cruise control |In , [36-25- |B+ - |52
GN “|Activate CC di- [36-25 |0V . |52
' agnostics mode, L - :
- press SET/RES ‘ .
. 37 - | Secondary air _injection,v.di-‘ In [ISAT scan tool |37-:25 |B+
agnostics - - - |activates sec-- A
C ondary air injec-
. , _|tion control valve
38 No connection. s e I : C
39 |PK/" |Speed signal In |Raise one front |39-25 |[=6V 58/104
' BK N : : wheel.and rotate . 150 Hz , o
: : it | (Hlp LOp) -
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"~ Pin |Colour Cpmponeni/Function‘ In/ |Test conditions |Across |Reading Function/
o ~ ' Out ' S oo ‘| fault di-
T agnosis,.
|see 2:7,
. e ol : o - . |page
" 41 |YE  [Crankshaft position sensor |In 850+ 50 rpm  |41-67 |5-10 V~ 35/98
‘ ’ . S R R ~ 825 Hz
. | . _ - (LP HI LO)- %
42 |BN/ - |Throttle position sensor Out 42-67 BV . 139/84
- |WH : L o : - ‘
43 |GY ‘| Pressure sensor . Out , |43-67 5V 36/75
44 |OG  |Knock signal In |850+50mpm [44-67 |50-100 mV~ |43/96
‘ ,; ST | - L |(LP P LO) ‘
45 |GN/ |Throttle position sensor In |45-67 - |Idling =~ 0.5V |39/84
- |BN - |also see
I ‘ - | Technical
SRS R . . data v
46 |{WH/ |Intake air In 46-67 [40°C =15V |37/78
- |BK . |temperature sensor ' ~ |also see '
o : 1 Technical - -
: : : o Data
- 47 |BK  |Oxygen sensor, reference ~ |In 850 £50 rppm  |25-47  |<0.05V 34
: . |ground ‘ ) ' ~ .t I
48 |PK/ [+30 |850 £50 pm  |B+-48 [<05V. |33
.49 ~|BU/ |Idle air control (IAC) valve ~|Out |850 =50 rpm |1 - 49 3560V  |28/107
VT L A/C and all'elec- |49 -25 |500 Hz . |28/107
. trical loads | 30-50% o
switched off. - 10.5-09 ms -
‘ . : - (LP HI LO) N
50 |BK/ |Oxygen sensor; preheating |Out |850 + 50 rpm |50 - 25 =03V 40/91
- |WH . |Removefuse  [50-25 [0V 40/91
- 51 . - |No connepftion. , ‘ ' , : 7
52 |YE |Relay, secondary air injec- |Out |ISAT scan tool |52-25 |B+ g
7 |tion i . ‘| activates sec- v :
"|ondary air injec- (32-25 [0V
, o ition.control valve| - =~ - |~
53 No connection. - : A - : - o
54 [RD/ |ACout ~ |Out |ISAT scan tool |54-25 " |B+/<0.5V |57/141 -
~ |WH - |activates A/Cin | - 1
: R : Trionic 7
55 |BU/ |SHIFTUP . ~.|Out [Tumn the ignition |55-25 " |<0.5'V 61/139 -
‘ YE/ : . : switch from OFF ' o
. " |to ON. ’ S
, o Ater3s ~ |55-25 - |B+ 61/139
.56 |WH |Fuel pump relay |Out | _|56-25 |B+ 56/128
‘ ' |ISAT scan tool [56-25 |0V 56/128
|activates oxygen ‘
sensor preheat-
ing in Trionic
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136 Engine

_Pin |Colour|Component/Function ~ |In/ |Test conditions Across |Reading |Function/
s o ' ~ | Out : : ' - |fault di-
" |agnosis,
see 2.7,
' , | S |page
~|GN/ - | Throttle position signal (cars |Out 1850+ 50 rpm ~ |57 - 25 |=1V - 39/84
- |OG - |without ETS) - ’ : - 100 Hz
. Lo 9% (+)
< 10.9-ms (+) v
. ‘ | | (LPHILO)- .
YE: | Throttle position signal (cars |In 850 + 50rpm |57 -67 1=0.7 v - |39/84
- |with ETS) SR B 200 Hz . -
S C 5% (+)
- o - , - 0.26 ms(+) |-
. 58 |GN/- - |Engine speed signal Out (850 +50 rpm " |58-25" (=05V - |35/98
L RD o : |28 Hz N
. , - | LPHpPLO) | =
59 |GN/ |A/Cin [In {M1995: 159-25 |B+ 5741 -
SR (€ ) 20N B ISAT scan tool ' o
' activates A/C in
EDU.
M1994:
A/C button
ON/OFF : _ ,
U : 59-25 |0V |57/141
60 |YE/ . [+15 In " "|B+-60 - |<05V - |33
. Gy | '
61 No connection. -
- 62-63 For production only =
- 64 | No connection. -
- 65 | For production only 1o o |
66 |BK  |Reference ground, engine |In |66-25 |<0.05V . |34/81
" |  |coolant temperature - : . ) E
67 |BK  |Sensor ground Out 167-25 |<0.05V 34
68 |YE/ - |Engine coolant temperature |In |68 -66 (90°C = 38/81
- |WH |sensor ' 1 041v: | -
1 also see .
Technical
. _ (Data . - -
69-70 {No connection. - ’
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- operatron

Engine
Saab Tr|on|c (wrthout OBD Ii) (contd )
Dragnostlc trouble codes
Diag- ' Faulty funt’:tion/oomponent : Cl-lECK ISAT ST display text - See 2:7,
nostic ‘ . ' ENGINE ’ SO , page . -
- trouble S o I :
code - o IR
 (SAE) ' - o
. P0105  Manifold absolute pressure ~ ON. FAULT XX P0105 . 82
o (MAP) sensor. ‘ S INTAKE PRESSURE
General diagnostic trouble FUNCTION INCORRECT
code for pressure sensor func- s T B
‘ . tion. - : .
- P0106  Manifold absolute pressure ON FAULT XX P0106 - 82
' ' (MAP) sensor. . " INTAKE PRESSURE
Vacuum hose leakage. INPUT INCORRECT
: Faulty sensor.- : '
' P0107  Manifold absolute pressure ON - FAULT XX P0107 82
' (MAP) sensor. : - INTAKE PRESSURE _.
Control module input shortmg ~ SHORT TO GROUND .
S to ground. - IR
P0108 - Manifold absolute pressure ‘. ON ~Fault XX PO108. = 82
(MAP) sensor. 7 o INTAKE PRESSURE - .
- Control module input, shorting - OPEN CIRCUIT/SHORT TO
to battery positive (B+) or open B+
. circuit.. SRR : ;
P0110  Intake air temperature sensor. ~ ON Fault XX P0110 - .85
~ General diagnostic trouble - -~ INTAKE AIR TEMP )
- code for temperature sensor FUNCTION lNCORRECT
~ operation. - L
PO112 Intake air temperature sensor ON ' FAULT XX P0112 v - 85
Control module input shorting ~ INDUCTION AIR TEMP
. toground. W - SHORT TO GROUND _
P0113  Intake air temperature sensor . ON ~ FAULT XX P0113 85 -
~ - Control module input, shorting - INDUCTION AIR TEMP C
to battery posmve (B+) or open- OPEN CIRCUIT/SHORT TO
SR circuit. : 7 K B+ .
P0115 Engme coolant temperature ON FAULT XX P()l 15 - . Without
o * sénsor ' : . COOLANT TEMPERATURE - ETS, p. 88
General diagnostic trouble | FUNCTION INCORRECT . With ETS,
code for temperature sensor ' L p. 91
operation. o 7 ) , T
P0O117.  Engine coolant temperature - ON - . FAULT XX PO117 = Without
: sensor : COOLANT TEMPERATURE ETS, p. 88
~ Control module mput shortlng SHORT TO GROUND - With ETS,
. " to ground. o , o ’ p.91
'P0118.  Engine coolant temperature "ON FAULT XX P0118 - Without -
7 sensor -COOLANT TEMPERATURE . ETS,p. 88
Control module mput shortrng OPEN CIRCUIT/SHORT TO - With ETS,
to battery positive (B+) or open B+ p.91 = =
circuit. ‘ , . Sl - o
P0120  Throttle position sensor. ON  FAULT XX P0120 .- . Without
* General diagnostic trouble : THROTTLE POSITION - ETS, p. 94
code for throttle position sensor FUNCTION INCORRECT " With ETS,
: : ' - p. 98
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o Diag-

" CHECK

k See 27,

Voltage too low, short circuit.

~ SECONDARY AIR RELAY

‘ Faulty functioh/compdnent ISAT ST display text
nostic - ' : ENGINE e _page
~trouble S
-code
(SAE) o -
P0121  Throttle position sensor ON © FAULT XX Po121 : 94
~Sensor malfunction. ? THROTTLE POSITION:
o C T ; , INPUT FAULTY v e
P0122  Throttle position sensor ON FAULT XX P0122 Without
‘ . Control module input shorting. ~THROTTLE POSITION ETS, p. 94
to ground. - SHORT TO GROUND - ~With ETS,
P0123  Throttle position sensor . ON FAULT XX PO123 . 94
' “Control module input, shorting : THROTTLE POSITION :
to battery posmve (B+) or open ‘ OPEN CIRCUIT/SHORT TO
P circuit. : o B+ = L
PO130  Oxygen sensor - ON FAULT XX P0130 = 101
' General diagnostic trouble OXYGEN SENSOR B :
“code for oxygen sensor opera- - - FUNCTION INCORRECT -
‘tion. 5 - E Lo T
P0O131  Oxygen sensor "ON- FAULT XX P0131 101
Maximum lean mixture. L OXYGEN SENSOR
B s __LEAN
P0132 Oxygen sensor : ON - FAULT XX P0132 101
- Maximum enrichment.  OXYGEN SENSOR ’
N - . ; B RICH -
'P0135  Preheating, oxygen sensor. ON FAULT XX P0135 107
, Current outside limits. OXYGEN SENSOR. '
: o ' . . NO .PREHEATING :
"~ P0170 = - Adaptation. ON ~ FAULT XX P0170 110
o - All-embracing diagnostic trou- ~ - ADAPTATION = - T
ble code for the adaptatlon FUNCTION INCORRECT
o function. ' _ i
- P0O171 Adaptation. - ON "FAULT XX P0171 - 110
" Lean mixture. : “ADAPTATION . S
B LEAN . ' , o
P0172 - Adaptation. - ON  FAULT XX PO172 110
Rich mixture. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>