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Foreword = -

This book contains: - '

- Readings, control module connections

- Diagnostic trouble codes

- ISAT scan tool menu structure for systems
with integrated fault dlagnOSIS in the Saab "
9000 M1985- 1995.

- Thns 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 mstructlons as to how a
fault is ‘corrected, but refers instead to the
Service Manual where appropnate act|on is
described.

¢ This book replaces Service Manual 1:5
”Dmgnesns and fault tracing” M1986 - 1993
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Warning, 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 explamed below.

- /A 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 mechanic of difficulties and time-

wasting mistakes.

o Note

Hints and tlps on how the work can be done ina

way: that saves time and.labour. This information is
_not supplied for reasons of safety.

' Market codes
The codes refer to market specmcatuons
AT ‘ Austna , :
AU - Australia
BE - . Belgium
CA  Canada
~ CH - Switzerland -
DE - Germany -
DK - Denmark -
ES . Spain - -
EU Europe
FE. - - Far East
Fl . Finland -
FR- - France

GB
‘GR
1S

JP

NL.

‘NO
SE-

Us
uc

Great Britain

Greece "

lceland
ltaly .

Japan

Middle East

~ Netherlands

Norway"

- Sweden

USA -
US California
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Fault diag’nosis

Before startmg fault dlagnOSIs

~ 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 startlng fault diag-
nosis on the systems:

¢ battery condltlon

~ e engine condition

¢ charging system ,

« other auxiliary systems

« cable connections - .

e grounding points

‘Successful fault tracing on the systems reqwres'

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

~ As the systems’ inbuilt self dmgnosns 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 |s
free of faults

Diagnostic methods |
Fault 'dlagn0'3|s can be carried out’ using various

‘methods. The same system can be analyzed usmg '

one or more dlagnostlc methods

. Special test units

e Lamp flash codes
e ISAT scan tool : .
To make it easier to take readings on the various

'systems, the measuring points can be "moved out” -
_using a so called breakout box (BOB). The breakout
. box is connected to the system’s control module.

In cOnnecinn with fault diagnosis

In the fault diagnosis routine, which is found in the
service manual for each system, "Check Iead from
.. to.... ”. appears frequently.

~In certain cases, the leads are routed through jOIl’I'(-
_ing boxes or distribution points, and these should
- then be checked for breaks/short circuits.

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

~ Also check that leads are not damaged/give a faulty
~ground signal. Always check that you use the cor-

rect wiring diagram for the car, year and type of sys- '
tem .

Saab 9000 | .



2 Diagnostic fm’ethods

~ General test methods

Test equipment

- D200W-2063 -

Suitable instruments for fault diagnosis on the car's

~ electrical system are ISAT scan tool, voltmeter and

. ohmmeter, = -~ B
Use a voltmeter or scan tool to measure the voltage
in'a circuit. N BT
Ohmmeter or scan tool are used to check for shorts
or breaks in wiring harnesses, connectors, switches
and contacts. ' '

Important L

- Be extremely careful when measuring resistance if

_ the car battery is connected. Normal loads that are -
not switched off destroy or damage the reading and
can easily cause 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 3

General test methods (contd.) i

.,Checking break/short gireuit‘

| -
»
Q)<1Q
Q.<1‘Q
Q <1Q o

=

D271W-0253

Break (re5|stance measurement)

1 Make sure that the component or lead that is to ~

i be checked is not live.

2 With the instrument set for measuring resis-

tance, connect the probes to each side of the

component or lead to be checked.
For wiring hamesses, the resistance should nor-

mally be less than 1 Ohm. There is a specified

value that applies to individual components.

Break (voltage measurement)
1 Connect any load. ,
2 With the mstrument set for voltage measure-

~ ment, connect the black probe to a safe ground-
ing point and the red probe to the lead side.

. 3 Start at the output on the control module/switch,

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

Short circuit to ground (re5|stance measure-
ment) :

1 Make sure that the. lead to be checked is not live
and that any load is disconnected.

2 With the instrument set for measuring resis- k

tance, connect one of the probes to the load side

of the wiring harness and the other probe to a

safe ‘grounding point in the car.

3 Carefully touch the wiring and check at the same
time that the instrument continues to show lnf;-
mte resistance (OL).

Saab 9000



4 Diagnostic methods

~ General test methods (contd.)

PWM signéls»

+ TRIG

ecu |7 [ Ecu

'D271W-0230

' "Measurmg PWM

v PWM signals, i.e. communication between control
modules, - are always  positive-triggered, i.e. the
pulse is a battery positive voltage (BPV) puise
‘Other PWM outputs (mputs) are generally negatlve-
triggered, for example the injectors which are con-
stantly positive powered and pulsed with ground
from the control module '

Measuring with voltmeter
If you measure PWM with a voltmeter, the voltmeter

will show the average voltage on the cable. This E

means that the average voltage increases as the
pulse ratio increases.

~ Using the voltmeter, it is possible to get a rough es- - 4

~ timate of the pulse ratio. At 9% pulse ratio, 1.2 volt
“is usually achieved (0.09x 13 V = 1.17 volt).

In the case of positive-triggered PWM, connect the

red test lead.to the cable and the black test lead to
‘a safe groundlng point.

In'the case of negative-triggered PWM connect the -

"black test lead to the cable and the red test lead the
.BPV.
If the voltmeter is equrpped with a Smooth feature,
use this.. -

' Measurmg with scan tool or multlmeter with

pulse measuring feature

Connect the red test lead to the cable and the black
test lead to a safe grounding point. Select positive

or negative trigger. Frequency, pulse time and pulse ‘
“ratio can then be-measured. ‘

Measurmg with Logic Probe

Connect BPV supply voltage and a safe ground and -
then place the probe on the cable. The Logic Probe
shows:if there are any pulses and glves arough es- -

: tumate of the-pulse ratio.

.Measuring with oscilloscope
Frequency and pulse time can be read at the same

“time to obtain a picture of the pulses. This shows

how pulse width changes when the value of the in-

- formation changes.

For more information on PWM S|gnals see Servrce
Manual 3 2 "Electrical system Wiring diagrams”.

Saab 9000



General test methods (contd.)

Diag‘nQSticﬁmethods 5

'Handling control modules |

'SENSITIVE  TO

'STATIC ELECTRICITY

|} ppepeyagupey wret EeEcEE
l ddddddda&dd:‘dd

All control modules are more or less sensitive to

static 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-
uIe is removed or replaced for any reason.

e Avoid unpluggmg or removing the control module '

“unless absolutely necessary.
¢ Never touch the connector pins and never place -

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

- tor pins touch anythmg else.

¢ Before unpacking a new control module, ground

the packaging to the car's bodywork. Open the
- packaging as short a time as possmle before fit- .
ting the module.

¢ Avoid wearing clothes made of synthetic maten-
als and shoes with insulating soles.

¢ When working with the control module, it is im-
portant to ground yourself regularly. This is espe-
cially important whén 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).

« Furthermore, " always handle control modules

“which are suspected of being defective in the
same way. This will greatly improve the chances '
" of determining the cause of the fault.

Saabg000 -



6 Diagnostic methods

General test methods (contd.)

Remember when fault tracing

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

- 2 The data lmk connector(s) are located under the
right-hand front seat. In cars -M1994, there are

- two connectors (one green and one black)and

in cars M1995-, there is one connector (green). 11

'3 Read and note diagnostic trouble codes stored
- in all systems before the battery and the control -
-module are disconnected.

4 If no communication can be achieved between
the ISAT and the control module, first check that
the fuses are intact and that there is supply volt- :
age to the fuses. 12

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

5 Also check that the voltage supply and the . 43
ground to the data link.connector are correct and
that the connector pins are not damaged and are
secure. :

LN

The voltage level of 12 'V should be regarded as
approximate - and not an absolute value. The:

- reading may be directly proportional to BPV,.but.

0.5 - 1.5 volts may be lost due to voltage drop -
across the internal control module drive step.

The voltage level of 0-volt should be regarded
as approximate and not as an absolute value.

Due to internal voltage drop in the control mod- -

ule drive step, the feed between the control mod-
ule pins and ground can show around 0.5 - 1.5
volts, but this is given under Readlngs control '
module connections to 0. volt. -

Never switch from one unit to another (for ex-

- ample from volts, via amps to ohms) on the

meter, without first having unplugged the mstru-
ment test leads.

Resistance readmgs should always be taken
with the |gmt|on at OFF

6 There are lists of dlagnostlc trouble codes in important

each sectron

After carring out an operatlonal test always erase
the fault mefmory with the command "CLEAR FAULT -
CODES". All systems are erased with the command

“Important - - _'”CLEAR"

Diagnostic trouble codes should be used only for

purposes of diagnosing faults. It is not absolutely
certain that they indicate a faulty component.

7 To avoid damage to control modules and com-
' ponents, the ignition key must be OFF when the
BOB is connected or connectors unplugged. -

8 Check that the control module groundmg 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 erase 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 of grease must not be used on the '
oxygen sensor connectors

"~ Saab 9000



Diagnostic methods 7

~ General test methods (contd.)

- Readings, control module connections

 -D200W-2063

, Readings and instructions for reading voltage levels °
on the control. module are listed under each head-
N ing. : B . . -
' ~ Points to remember:
« Unless otherwise stated, all voltage measure-
ments are taken with all components connected
. and with the ignition key at ON. ' ‘
. - o Readings are taken using the breakout box (BOB)
- connected between the control module and the
control module connector. I
- e .Some of the readings should be taken with the -
engine idling. - R '
e Several voltage levels must be regarded as guid-
ing values. Your common sense should tell you
-whether a reading is correct or not. . . ,
- e [f any reading is incorrect, use the wiring diagram
- tofine out which cables, connectors or compo-
nents should be checked. S o
+ All readings are under normal working conditions
- (i.e. warm engine). ’ ,
» Specified test readings are for a calibrated FLUKE
88/97. : ’

The readings %(+) and ms(+) shbw the'puISe ra-.

- tio-and pulse width of the signal. Test instrument
~ with pulse ratio and pulse width measurement

should be used. The symbol (+) designates pos-
itive trigger pulses, TRIG+. R

“Saab 9000



'8 Diagnostic methods

LH MFI system test unit
Test equipment consists of an instrument, a“cable
for voltage supply, a test lead with double connec-
tors and a pressure sensor with magnetic chp
There are two designs of test lead:
- e 25 pole, for cars with LH 2.2 ‘

~ ¢ 35 pole for cars with LH 2.4

’ Voltage supply

, Voltage supply +12V is connected to the battery wnth
battery clamps

Pressure sensor

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

~Measuring range: 0-10 bar
Pressure class: 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
left- hand side. - :

If the. car is equipped with ABS brakes, loosen.

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 cqntrol ‘

module and the car’s wiring harness.

For cars with LH 2.2, a 25 pin connector is used
~and for cars with LH 2.4, a 35 p|n connector. |s
used..

- 3 In order to avoid damage caused by crushing,

lay the cables between the door and the chassis
where the sealing strip divides'and then in un-

der the rear edge of the bonnet on the left- hand
side.

. Connect the clamps to the battery, tlrst ) and then

(+)-

' ..tmportant

Check that the battery termmals are clean so that'

the connection is good. Always make sure that the
power cable is connected to the instrument before
the connection is made to the battery.

1 LH MFI system test unit

2 Signal cable, control module test units |

3 Cable with battery clamps -

4 Pressure sensor for measurlng fuel pressure

" Saab 9000




Diagnostic methods 9_,v

LH MFI system test unit (contd.)

Before startmg work

Before starting fault dlagn()SlS with the LH MFI
tester, it is advisable to check first, via the built-in
fault diagnosis system in LH 2.4 cars, that there are
no -intermittent faults stored in the LH control mod-
ule. .

When connectlng the LH MFI tester to the system ’
the -power supply to the -control module is inter-

rupted, resulting in the control module’s fault mem-

ory being erased and the direct possibility of detect-

ing intermittent faults disappearing.

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

Ina computer based fault tracing system such as

the LH MFI system tester, programmed values are _.

.used as references for certain parameters that are
to be checked.

The reference level in the software must be bal—‘
anced to a level where any faults are detected-

within, what is in certain cases a very harrow range.

This means that in these cases, a fault might some-"

* times be-detected without there bemg any fault.

~This can only happen under operating conditions
that are significantly different from normal dnvmg
conditions.

" The following are examples of faults that can be de-
tected under these circumstances: :

LH22 LH24 R

E0020 E013 Warming-up too slow,

' ' ‘i.e. thermostat fault or long
idling in extremely’ cold condi-
tions. -

- Engine braking durlng long
period, signal level from.oxy-.

gen sensor faulty.

E020 - E020

E207 E207 -
o " ‘tion for long period; mass air
flow sensor voltage abnor-

mally high.
* Engine speed too high, over-
revving protector released,
' charge air pressure too high.
It is often the case that the fuel injection system is
suspected of being faulty, when the fault is actu- .

E113  E118

.-ally in the engine |tself or in-the electncal system. —

. Wide open throttle accelera-

‘ Check the followmg before testlng the mjectlon

system

o Battery condition

e Charging system

* Ignition system (setting, spark plugs cables dIS- '
tributer cap, rotor etc.) '

o Battery connectlons and grounding point

¢ Engine condition (compressron vacuum in mtake A
‘pipe etc.) .

| o Air leakage in turbo/intake system

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 MFI control
~ module and the mass air flow sensor.
2 Connect a breakout box (BOB).

3 LH 2.2
Ground pins 17 and 21 to pin 25.
LH24
-Ground pins 20 and 21 to pin 17.

- 4 ‘Check that there is voltage to: -

LH 2.2 on:
pins 9 and 13 (LH MFI control module)
pin 2 or pin 5 (mass air flow. sensor)
pin 2:(IAC valve) ' :
~ fuse 14 (fuel pump relay)
LH 2.4 on:
pins 9 and 18 (LH MFI control module)
- pin 5 (mass air flow sensor)
fuse 14 (fuel pump relay)

o

Saab 9000



10 Diagnostic methods

LH MFI system test unit (contd.)

Accessories

" item Designation/Part number S ' " 'Remarks

1.

Grounding lead, part No. 83 93 894 - |
Signal lead, 25 pole, 35 pole, part No. 83 94 231, 83 94 348

‘Test wiring harness f_oir cdnnécting scan tool, part No. 86 10 784

Test equipment for fuel préssure, part No. 83 93 852

2
3
4
5
6

 Pulse relationgaUQe, part No. 83 93 597

_Replaced by scan tool

‘Electric lead, forced operation of fuel pump, part No. 83 93 886

Saab 9900




ABS sysfem 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 systemina

rational and safe way. , ,
The test equibment co»nskisvts of the following com
ponents:- I ‘ .
‘1 Testinstrument
2 Signal ,cab‘le'with double 35 pin connector
~ 3 Cable for power supply. o
"4 Pressure sensor with connecting hose
+ 5 Socket for connection of power cable
6 Socket for connection of signal cable -

7 Fitting for connection of hose to pressure
sensor. : : ’

Three different tests can be carried out with the test
equipment: e ‘

a. Automatic operational test of each wheel sensor
with signal cable and pressure in brake system
accumulator.

_ b.. Manual valve test.

~¢. Manual operational test on each wheel sensor
with signal cable and pressure in brake system:
accumulator. .

Diagnostic methods 11
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12 - Diagnostic methods

ABS system test u‘nit’(cohtd.)

Connectlng the test mstrument

1 Turn’ the |gn|t|on key to OFF.

2 Remove the cover plate from over the false bulk—, )
head on the left-hand side. - v
‘Remove the control module securing chp
Remove the electromc control module.

3 Connect the signal cable with the 35 pole con-
“nector. between the control module and the con-
nector in the car’s wiring harness. .

- Secure the connector with a cable tie 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 |t to the socket on the test
instrument. :

The program then automatlcally selects "ABS -
“type l" :

Important

. When the 35 pin connector is connected to the ABS °
system tester, the power supply cable must also be
connected, or the electronics in the ABS tester can
be destroyed. This applies if the ABS tester is con-
nected for a long period wnthout testing taking place.

/In order to avoid damage to the test instrument when
it is connected to the power supply cable, make sure

that the connectof is plugged into the right socket.

A WARNING

The |gmt|on key must be turned to the OFF
position before the signal cable connector is
unplugged from the control module. Otherwise,
there is a danger of destroymg the control mod-
ule. ‘

Saab 9000



Diagnostic methods - 13

ABS system test unit (contd )

,Selectmg ABS system type .
When the test instrument is powered, the test pro-
gram automatically selects "ABS type 1". This is
equlvalent to a toothed gear with 94 teeth, whlch'
~was fitted in all Saab models up until M 1989.

The letter "t (stands for teeth) is shown on the dis- S—— ' '

play as well as the value "94” which gives the num- - — .

~ber of teeth. The text "ABS type 1” is also given, k l ' ‘ ' l l ’
‘which is the automatically selected system.

'\
||
- —]
‘\

e ABS-TYPE
1 .

In cars from model yéar 1990, the number of teeth
. is changed to 46, which means that "ABS type 2"
must be selected for these cars. ‘

Selection of ABS type should be made wuhm 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 displayed.

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

_ Dnagnostlc'trouble code 009

When using the ABS' system.- tester on cars from
model year 1990, the tester always registers diag-
nostic trouble code 009. The reason for 009/is that
‘the voltage level between pins 9 and 10 on the elec-
tronics unit in cars from 1990 is significantly lower
than on electronics units in older year models and
the ABS tester registers this as a fault. If this diag-
nostic trouble code is displayed in combination with -
. other diagnostic trouble codes, 009 should be rec-
" tifiedlast. If the ABS warning lamp is litand only fault
“code 009 is displayed, follow the recommended ac-
tion for this diagnostic trouble code. ‘ -

R

Saab 9000



14 D.iagnostie metheds |

ABS system test unit (contd )

Connectmg pressure sensor

/\ WARNING

Before starting work, the brake system must be
depressurized. Press the brake pedal about 20

the pedal

times or until there is a notlcable resnstance in

' 1 ‘Remove the fuse holder from 1990 and later

. model year cars.

2 Removethe pressure accumulator using a8mm

- hex key.
3 Fit the connectlng hose to the brake unit.
Fit the pressure sensor to the hose.

F S

sensor.

Place the pressure accumulator so that the hood

.can be closed.
6 Refit the fuse holder temporarily.

Before removing the pressure sensor, the brake -

| -system should again be depressurized.

‘ Ac’cesSories

- 5 Fit the .pressure accumulator to the pressure

Item . Desrgnatlon/Part number

1. Extension cable between control module and ABS system tester part No 89 96 589

2.. ABS system tester, part No. 89 96 514

" Saab 9000
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EZK system test unit |
In.Saab'seZK ignition system, there is an automatic ,
fault tracing system. When carrying out an opera-

tional test after fault tracing, stored diagnostic trou-

ble codes can be read using a test instrument. The

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 ENGINE )

lamp and the diagnostic trouble code is read from

the fault diagnosis schedule. The red dlode ﬂashlng
undlcates knocklng E

Connection and reading of diagnostic
trouble codes o
1 Connect the system tester 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 2 seconds while the starter motor is work-

ing.

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 idle and note the number of -
. flashes from the LEDs Bead the caUSe of the

fault

e saAns
‘E2K-gnition Test -

. knock sensor fautt code

® © 8394088

(]

Saab 9000




16 Diagnostic methods

‘Airbag system test unit

- Saab's SRS syétem tester consists of an instrument
with connecting cable and connector.’

Al faults that arise in the system, permanent or in-
termittent, are stored in the-control module and can
be read using the tester. o

Connection to car

The tester is connected to the special SRS data link
connector, located under the radio compartment. -
Connection is via-a connector and a 1 metre long
cable. ' 4 E .

Saab 9000



Diagnostic"methbds 17

Airbag'system test unit (Contd.)ﬁ

Checking external faults ( in e.g. wmng g
harness or sSensors) ' '

1 Press "B”. "EF” shows on the display. ]
2 Press "C". - | -
When "C” is pressed for the first ime, the SRS’

-code (system designation) is displayed. When it

. is pressed for the second time, program version ' , E F |
efc. is displayed as per table. | -

&

- Ex- Explanation R
~ ample. SR
41 SRS system designation
03 . -Program version
o1 " Number of hours of fault* (first fault)
15 Number of minutes of fault* (first fault) - o
. (Displayed in intervals of 5 minutes) : Sl
2d Dlagnostlc trouble code (2 '
' ‘ dlglts/characters)
' " If time exceeds 99 hours and 55 rr;inutes, 99 hours and o
99 minutes is shown. '

If there are several faults stored, the tester 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 tester starts again from the
beginning and shows the code for SRS (system desig- . .
nation) and-so on.. :

R Saab 9000
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Airbag system test unlt (contd )

" Checking internal faults
(in the control module)

1 Press "A”. ”IF” is shown on the display.
2 Press"C". :

Procedure and code sequence are the same as
~ for external faults. o

Erasing stored faults

1 Press "A” and "C”-at the same t|me The display
~ shows "Er". :

2 Press "C”.

‘When "C” is pressed for the flrst tlme 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 erases all

“faults. If erasure is correctly carried out, "01” is.
- displayed. If not, "02” is displayed. If "02” is dis-

played, erasure must be repeated.

If the airbag has been activated, the dragnostlc ’

~ trouble codes cannot be erased.

Control module number ,
Every control module has its own number which is
read by pressing "A” and "B” at the same time. The
 display shows "tn”. Press "C” repeatedly to read the
entire number. The number consists of 10 dlglts
. _‘whlch are shown 2 by 2. :

~ Accessories -

_ Fault diagnosis

Important : )
~ Before working on the system the followmg must be

done:
. Dlsconnect the negative Iead from the battery.

¢ Unscrew the steerlng wheel airbag and unplug
the connector on the reverse.

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

This action means that |t is not necessary to wait 20
minutes after disconnecting the battery.

Also note the fotlowmg

« Splicing of SRS cables is not permltted Splicing
can cause malfunction, making the system unser-
viceable and even cause personal injury.

o If a connector is unplugged when the ignition is .

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

o Permanent fault = a fault registered by the control. "
module that is still present the moment the .igni-
_tion key is turned to OFF.

e Intermittent fault = a fault that is registered by the

‘control module which is not present at the mo-
ment the ignition key is turned to. OFF.

tem Designation/Part number

Remarks

1. SRS system test unit, part No 84 71 112

2. Test lead, part No. 84 71 146

3. Reference resistor, part No. 84 71 153

Saab 9000
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Cruise control system test unit
This tester has been deyveloped to facilitate fault di- -
agnosis and to avoid unnecessary replacement of -

_fault-free components in the cruise control system
in year models up to M1991.

, ’ ~ 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 harness. - ' :

- 2 Setthe cruise control switch to OFF and switch
" on the ignition. Check that the diodes marked 1, -

dand5light. ~ -~
 IMPORTANT: LED 5 is most likely to light wheh"
~ the car is moving. ' o

- Saab 9000
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| Fault dlagnOS|s us ng self ést

* There are two main pOSSIbIIItIeS for usmg
diagnosis system

¢ Fault diagnosis, stored faults
.. Component and sugnal testmg (LH MFI)

Stored faults

. Faults that arise mtermlttently are often difficult to
~ locate. Certain electronic systems have an inbuilt
“memory that makes it possible to loecalize and rec-
tify this type of fault after it has occurred.

By following the instructions below, which desctibe
“how the system’s memory feature is activated, the -
malfunction indicator (CHECK ENGINE) famp in the

- car's instrument panel will provide information on

* stored faults in the form of flashing codes.

A certain combination of short flashes, e.g.
- 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 be rectified. In
"‘the same way, you can-activate diagnostic trouble
. codes for faults Nos 2 and 3 and via flashes on the
malfunction indicator iamp check the code in the list

. of dtagnosuc trouble codes

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

- ule memory, and these can be activated during fault
diagnosis and give: mformatlon on the type of fault.
Serious faults are given priority, which in practice
means that these must be attended to before the
control module stores any non-"A” faults.

- Component and signal testing _
* Itis advisable to carry out this testin con]unctuon with
‘diagnosis of stored faults.

The test consists partly of an operatlonal check of -
certain key components in the LH. MFI system and

-partly a S|gnat test of important control module sng-
nals. ’

in this test as well, the malfunction mdlcator 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 identification code which shows
which component or which signal is being tested.

Important

All readmg and testing is mterrupted when the i |gm- ,
tion key 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 lamp lights. When the fault is rectified,

the memory may therefore need emptying for the

. diagnostic trouble code to "dlsappear When ‘in
"doubt, test drive the car. _

" Saab 9000 _
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Faultdi\agnqs‘is With self-diagnosis (Contd;)' ,

Reading stored faults

Important

Read the entire startmg sequence before the |gn|t|on ,
key is turned to ON. .

1 Ground pin 3 in the 3 pin test socket in the en-

gine compartment on the left-hand side. Use ca-
“ble with switch, part No. 83 93 886. .

IMPORTANT: Make sure that the swntch is OFF

‘2 Use the’malfuncﬁon indicater (CHECK ENGINE)
~lamp to read diagnostic trouble codes.

3 Turn the ignition key to ON.
- Malfunction indicator (CHECK ENGINE) Ilghts

4 Set the switch to ON (pm 16in the control mod-
_ule is grounded)..
Malfunction indicator Iamp goes out.

5 'Watch the malfunction indicator lamp carefully.
‘After about 2.5 seconds, it gives.a short flash,
_ which means that the first diagnostic trouble
' code is activated. :
Switch the switch to OFF durectly after: the flash. = g:;f\"e

6 The first dlagnostlc trouble code (of a pos31ble
- 3) is"activated and will be displayed in the form

. Check »
) <E_ngine 2,5sec
jcaci)

ﬂ"g

of short flashes of the malfunction indicator Iamp
'dlrectly after the actnvatlon sugnal

Important

The diagnostic trouble code starts and ends with a

- ‘long flash of the malfunction indicator lamp. These

~ long flashes are not part of the actual fault code, but .

-serve as start and stop signals.

If the engine is off during fault diagnosis, the diag-

nostic trouble code "12231" is generated as thereis = - -

no engine speed signal. Turn the starter motor for - ' . Coy
about 5 seconds — if the diagrostic trouble code - ‘

- disappears, the ignition SIgnal is OK and the fault is
something else. ,
As soon as confirmation is recelved the key is re-
leased to the drive position and testing continues.

~ Saab 9000
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Fault dlagn03|s W|th self-dlagn03|s (contd )

\

Next diagnostic trouble code ,

~ With the switch to OFF, the next diagnostic trouble
- code (if:any) is not activated .in the control module
memory, but diagnostic trouble code "12112” 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 switch to OFF.

Diagnostic trouble code No.2 will then be displayed =

* 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 wuth a separate
diagnostic trouble code. o

9 Any third code is also read in the same way. If
there is -no third fault stored or all faults have

been rectified, this is deSIgnated with a series of

Iong flashes.

‘Start from the beginning

If for any reason, you want to repeat the dlagnostlc
trouble codes from the start, this is done as follows:
-1 Set the switch to ON.

2 After two short flashes , sef the swntch to OFF
© and diagnostic trouble -code No. 1 wnII be
repeated. : :

| =
1

\ I/
Check
Engine

N /

NVA

Check
’ Engine

Check l
) Engine

Saab 9000
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Fault dlagn03|s wnth self-dlagn05|s (contd )

/

Erasing the memory
1 Set the swrtch to ON.

.2 Atfter three short flashes set the switchvto .

. \/ A1/
OFF. - : R ‘ :

) Check Check
- The memory is now erased. Engine Engne

Important o : RN
P . Check o
o Engine ' N

The memory can only be erased after the code
”00000” has been displayed (end of dlagnostlc trou--
ble codes)

Component and S|gnal testmg

The test is carried out starting from point 1.and cov- o
’ ers all points up to point 7, see table. The connec-
~ tion is the same as for "Fault diagnosis, stored

~ faults”. o T ‘
1 Set the switch- to ON. t —\ @ )
2 Switch on the ignition and wait for one short || gm ' | \ A
flash of the malfunction indicator (CHECK EN-. ' \ v

GINE) lamp, after which the swﬂch is immedi-
ately set to OFF.

At the same time as the lamp 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, i.e. m;ectors set the
switch to ON. -

’ 4 After one short ﬂash swrtch to OFF.

: . A code is now dusplayed 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

- (.. Check
- Engine

. Check by listening that the injectors are work- '
~ing. :
5 Run through the remalnmg points in the table in
~ the same way. Set the switch to ON — wait for -
a short flash — switch to OFF. . )

~ Saab 9000
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 Fault diagnosis using ISAT scan tool

- The ISAT (:Intelligent SAab Tester) scan tool is pri-
marily intended for fault diagnosis on electronics
 -systems designed with self-diagnosis, such as Saab
" Electronic Ignition, LH MFI, TCS, EDU. ACC 2 efc. -
In this type of system, any faults that arise, including -
_ intermittent faults, are diagnosed and stored in the
‘system’s control module (ECU). Using the ISAT
scan tool, the fault information stored in the‘ system
is copied and the fault is presented in the form of a
five digit code on the scan tool display. - o

'For information on how the instrument works and
how to operate it, see Service Manual 1:4 ISAT scan
tool. " e R '

. In order to increase understanding and user-
friendliness, a new menu structure is being intro-
duced in EPROM M1995 with POINTER MENU,

~where the group being sought is displayed in plain.

~ text. This means that all commands, responses to
commands and diagnostic trouble codes will be pre-
“sented in plain text for certain electronics systems
such as 'Motronic 2.8.1, Saab Trionic, TCS (6 Cyl),
Theft alarm (M1995), Airbag and Seat with memory. L R ;

. For other electronics systems such as LH MFI, DI/ =~ S S

"~ APC Electronic Ignition, ACC, EDU, ABS and ETS, - ' e
reading is the same as with the old code structure.
In addition, a new test feature is being introduced,
PWM, which is used for measuring pulse width mod-
ulated signals. EERE ’ ‘

N ~ Saabgoo0
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) Fault dieignos’is With‘ ISAT scah tool "(cdntd.),‘

Data link connector -M1994
The car has two data link connectors -

o Black (347) -
o Green (348)

" Data link connector M1995-

The car has one data link connector - o
¢ Green (348) .

_Pin  System (Black)

10 ' G.rou‘nd .

Ground

System (Green) - Pin System
1~ Kline ~__ Kline 1 Kline .
2 LHEZKLUCAS (L EDU (L line) . 2. Motronic 2.8.1 (L line)
oo g 3 " ETS (L line)
3 DI/A_PC Ele_ctronic ACC (L line) - 4 ABS (L line)
__lgnition (L link) : ‘ 5 Seat with memory (L line)
4 ETS(Lline) ABS (L line) : 6. No connection l
5 . No connection Left-hand seat with ' -
T e e Lo
"6 . .No connection Right-hand seat -
: ' with memory (L 9 BPV .
o line) ‘ 10 Ground’
7 " No connection - No connection T
8 No connection " Airbag (L line) -
9 BPV . . BPV :

Saab 9000_
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| 'Fault dmgnosrs with- ISAT scan tool (contd )

ISAT scan tool to remember
Communication with Trionic ‘

Communication between the scan tool and the Tri-

- onic control module is normally possible

¢ With the ignition key ON - .

o When idling

~ Fault diagnosis that: requrres communication at en-
gine speeds hlgher than 2500 rpm is difficult to ac-
complish..

At high engine speeds Trionic. gives pnonty to |ts '

basic functions and the diagnostic function can be
switched off. The result of this is that Trionic is not
able to achieve communication with the scan-tool.
- The scan tool shows "CONTACT NOT MADE”.

Communication with ACC -M1994° -

Communication between the scan. tool and ACC
-M1994 can cause general communications prob-
lems with all electronics systems in the car (green
connector). The reason is that the ACC system does
not meet certain specifications for communication.
Unfortunately, this also affects other electronics sys-
. tems in the car.

-If problems are a nulsance dlsconnect the ACC .

system.in the foliowing way:

.- Turn the ignition key to OFF

¢ Remove fuses 1 and 17 for the ACC system

e Turn the ignition key to ON :

- 'Diagnosis of other electronics systems in the car can
" now be carried out.

Statlc electrlclty, ESD

‘See the text on page 5 This applies especualty to the
- scan tool. Electrostatic discharge on the scan tool

display can destroy |t

Connection

Connecting and dlsconnectlng the scan tool to the
data link connector must be done wrth the lgnltlon ,

~ key OFF .

Ending communicetion

~ After completed diagnosis, when communication
. between the selected system and the scan toolisto - -
" be ended, the command "END” is recommended.

Scan tool software freeze ’

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

The cause is internal software faults in the scan tool. .

It does not help to press keys, and the only way to

‘reset the scan tool program is to disconnect the in-

ternal scan tool batteries' and short the two termi-
nals ‘

Important :
A faulty battery can jeopardlze communication be-

- tween the car and the scan tool

Saah-9000
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Basic design

' Diagnostic methods . o7

Remarks '

" Item Designation/Part number

1.

Storage/transport case, part No. 86 10 826 )

2 Instrument, part No. 86 10 651

'3, Diagnostic cable — 10 pole, part No, 86 10.701
4 Diagnostic cable — 4 pole, part No, 86 10 693 Saab Etectrenie Ignition (M1988 1/2) ‘
5. Test leads, part No. 86 10 719  Multimeter functions (DMM)
Accessories

: 'Remarks

ltem - Designation/Part number

.

Program module

2. TSI module assembly, part No. 86 10925 Including items 3-7.

' ._ 'TSI module, part No. 86 10 941 - | Ihcluding cennectors and clips. Clips are‘

o : ' - also available separately (part No. 86 10
933) : | _
4. Wmng, part No. 86 10 727 _For eonneetion to car's TSI'spcket '
5.  Inductive sensor part No. 86 10 735 Including w‘iring and connectors for TDC
e sensor as well
6.  TDG sensor, part No. 86 10 005 )
7. Stroboscope Irght part No. 86 10 958 '
- 8. Temperature sensor cable part No. 86 10 750
9. 'Pressu_re sensor module. part No. 86 10 990 ~ Use in conjunction with ABS and LH MFI
: o : system pressure sensors..

10. k‘ Induetive current probe, part 'No. 86 10743 | | For measunng currents up to 600 A
1. Cennection cable, part No. 86 10 776 ~Cl fuel injectibrt with oxygen sensing
12. .Connection eable part Np 86'10 7'84‘ ‘ LH MFI with oxygen sensmg
'13.. Adapter cable part No 86 10 982 For compressron tests
14 . Pressure gauge, part No. 86 10 974

Pressure sensor
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~-Scan tool menu structures

Pointer menus M1995-

)

MEAS -

PRINT. FAULT CODES

SAVE FAULT CODES

RECALL FAULT CODES
" CLEAR ISAT

DIAG . - LANG OFF
DIAGNOSIS R
9000 -M94
=> 9000 M95-
900 -M93
900 M94-
v
gooo M95— | :
=> ALL SYSTEMS
ONE SYSTEM :
SHOW FAULT CODES
‘CLEAR .

The scan tool is switched on- with the ON/ENTER
button and then shows the main menu DIAG LANG
MEAS, OFF..

If F1.is selected, the sub- -menu (pomter menu) to

DIAG (DIAGNOSIS) is displayed. In this menu, the

desired car is selected from 9000-M94, 9000 M95-.
900-M93 or 900 M94-, Selection is made using a
cursor that can"be moved up or down the dlsplay
with the F3 and F4 keys.

9000 M95- is selected .using the F4 key and acti-

vated using ON/ENTER. The sub-menu to DIAG- -
~ NOSIS, 9000 M95- is now.displayed. The followmg _
-~ .commands and assocnated functlons are found in

“this'menu:

e ALL SYSTEMS

+ ONE SYSTEM

o SHOW FAULT OODES
o CLEAR

« PRINT FAULT CODES

"« SAVE FAULT CODES

¢ RECALL FAULT CODES
e CLEAR ISAT

"~ Saab 9000 -
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ISAT scan tool mé'nu structure (contd.)

Pointer menus M1995 (contd.)

" ALL SYSTEMS .
=> ACC 0 FAULT
. AIRBAG 0 FAULT
.EDU - -1 FAULT
MOTRONIC 2.8.1 "1 FAULT
LH MEMORY SEAT. - 1 FAULT |
. M95 THEFT ALARM 0 FAULT
- TRIONIC | 1 FAULT
TCS Ve 2. FAULT
. ABS 2 FAULT
ETS 0 FAULT
ALL SYSTEMS

The scan tool establishes contact with all electncal
_ subsystems with ISAT diagnostics which are spec-
ified for 9000 M95-. Relevant subsystems are pre-
sented under ONE SYSTEM. The actual sub-
‘systems in the car respond with system name and
number of faults. Subsystems that are not fitted in

- that particular car do-not, of course; respond. The

result is a list of those systems that are fitted to the -
-particular car, together with the number of dlagnos-

tic trouble codes m each system.
E.g.
. ALL SYSTEMS'
=> ACC "

AIRBAG

EDU -

MOTRONIC 2.8.1

LH MEMORY SEAT

M95 THEFT ALARM -

" TRIONIC
TCS V6
ABS
ETS

- 0 FAULT

0 FAULT
1 FAULT

“ 1 FAULT

1 FAULT

- 0 FAULT

1 FAULT

-2 FAULT

2 FAULT

" 0 FAULT
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ISAT s-oanj vto,ol menu structure (oohtd.)

Pointer menus M1995 (contd.)

* ONE SYSTEM
= ACC

~ AIRBAG
EDU

MOTRONIC 2.8.1

LH MEMORY SEAT
" M95 THEFT ALARM
_ TRIONIG

TCS V6

ABS

ETS.

TRIONIC
=> SHOW FAULT CODES

- READ FAULT CODES
READ FUNCTIONS

~ READ ON/OFF

- ACTIVATE :

- READ SYSTEM INFO -
CLEAR FAULT CODES
END

ONE SYSTEM

- In this pornter menu, all subsystems in productron'

are presented. Any subsystem can be selected us-
ing the cursor, by moving up and down-the display

- with the F3 and F4 buttons. The selected subsystem

~is activated using ON/ENTER, but only those sys-
~tems fitted in the actual car respond. The 'sub-menu

for ONE SYSTEM is now displayed. A typical exam-

ple, AUT TRANSMISSION is illustrated. In this sub-

menu , it is possible to use the cursor to diagnose -

the selected subsystem by réading and zeroing di-
agnostic trouble codes, reading inputs and outputs,
input and output signals, internal control module
- functions and system information. Further break-
~~down of the menu structure is described in the ap-
propriate Service Manual.

SHOW FAULT CODES
Diagnostic trouble codes that were registered when
ALL SYSTEMS was activated can be displayed.

" One fault is shown per display and these are se-

Iected using the F3 and F4 keys.

‘CLEAR

All diagnostic trouble codes that were regrstered

- when ALL SYSTEMS was actlvated are zeroed

PRINT FAULT CODES

The diagnostic trouble codes that were displ’éyed
under SHOW FAULT CODES can be printed out.

SAVE FAULT CODES

Diagnostic trouble codes presented under SHOW
FAULT CODES can be stored in the scan tool’s in-
ternal memory.

RECALL FAULT cooss o

', Dragnostrc trouble codes stored in the scan tool’s -
rnternal memory are drsplayed agarn

CLEAR ISAT

' Scan tool internal memory is zeroed
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_ISAT scan tool menu structure (contd.)

Pointer menus -M1994

DAG - = LANG ~ MEAS | - OFF
DIAGNOSIS
_ 9000 ~M94
=> 9000 M95— ]
- 900 -M93
900 M94—
SELECT CONNECTOR
‘GREEN =F1
BLACK = F2

The scan tool is switched on with the ON/ENTER

button and then shows the maln menu DIAG, LANG .

- MEAS, OFF.

if F1 is selected, the sub- -menu (pomter menu) to.

DIAG (DIAGNOSIS) is displayed. In this menu, the

desired car is selected from 9000-M94, 9000 Mos-,

~ 900-M93 or 900 M94-. Selection is made using a

cursor that can be moved up or down the dlsplay o

with the F3 and F4 keys."
Using the F4 key, 9000 -M94 is selected and acti-

- vated with ON/ENTER. The sub-menu to DIAGNO-
SIS, 9000-M94 is now displayed. This menu is used’

~_to select data link connector, green or black. The
menus displayed are - '

SELECT CONNEGTOR
GREEN = F1
BLACK = F2

F1 or F2 is selected, depending on whether the en- |

‘gine or car electronics are to be contacted.

. |mportant

The diagnosis cable must be connected to the se-
~ lected data link connector.

Selectlon of F2 aIIows communlcatlon W|th

+ TRIONIC

e LH MFI

o DI-APC

e ETS

Selectlon of F1 allows commumcatlon W|th

AIRBAG

< EDU

ACC

e ABS . R
LH MEMORY SEAT
RH MEMORY SEAT

Saab 9000
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ISAT scan tool menu structure (contd )

| Pomter menus -M1994 (contd )

- SELECT CONNECTOR
~ .GREEN =F1'
BLACK = F2" -

r

9000 M95— S

=> ALL SYSTEMS
ONE SYSTEM .
SHOW FAULT CODES
CLEAR v
PRINT FAULT CODES
SAVE FAULT-CODES -
RECALL FAULT CODES
‘CLEAR ISAT

After selection with-F1 or F2 and activation with

* ON/ENTER, the actual sub-menu to DIAGNOSIS is

_displayed. The following commands and associated

functions are to be found in this menu:

ALLSYSTEMS o : o -
ONE SYSTEM N ‘ : N N
SHOW FAULT CODES o o
CLEAR \
PRINT FAULT CODES.
SAVE FAULT CODES
RECALL FAULT CODES
CLEAR ISAT

[
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ISAT scan tool menu structure (contd )

Pomter menus -M1994 (contd )

RH MEMORY SEAT

BLACK
ALL SYSTEMS -
-=> TRIONIC " 0 FAULT
LH MFI 0 FAULT
DI-APC - 1 FAULT
"ETS. 1 FAULT
-GREEN
ALL SYSTEMS ; ‘
=> AIRBAG 0 FAULT
' EDU 0 FAULT -
- AC_C 1 FAULT
. ABS v - 0 FAULT
LH MEMORY SEAT 0 FAULT
RH MEMORY SEAT = 0 FAULT
ALL SYSTEMS } :
The scan tool makes contact with all electrical sub-
- systems with ISAT diagnosis specified for 9000
~ -M94 in the activated data link connector, green or
‘black. The actual subsystems in the car respond
with system name. and number of faults.  Sub- -
systems that dre not fitted in the car in question do
-not, of course, respond. The result is a list of sys- -
~ tems fitted in the particular car, together with the :
number of faults in each system.. :
Eg. ‘ - o
BLACK L v GREEN
ALL SYSTEMS ' S - -ALL SYSTEMS o R
=> TRIONIC - O FAULT ... o => AIRBAG" ‘0 FAULT
 LH'MFL - 0 FAULT - EDU | 0 FAULT
- DI-APC -1 FAULT ACC . 1 FAULT
ETS- 1. FAULT - ABS - 0 FAULT ~
: .LH MEMORY SEAT : - 0 FAULT

0 FAULT
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ISAT scan tool menu structure (contd )

Pomter menus -M1994 (contd )

BLACK
] ‘ TR|ON|C :
ALL SZS}EXIOSN'C : : - I => SHOW FAULT CODES '
"LH MFI READ. FAULT CODES
DI-APC READ FUNCTIONS
ETS READ ON/OFF
t ACTIVATE - -
READ SYSTEM INFO
CLEAR FAULT CODES
END
GREEN
- ALL SYSTEMS
=> AIRBAG
EDU -
ACC
ABS ~
LH MEMORY SEAT
RH MEMORY SEAT
ONE SYSTEM ‘CLEAR -

" In this pointer menu, all subsystems in productlon

~within the selected data link connector (green or

black) are presented. Any subsystem can be se-
lected using the cursor, by moving up and down the
display with the F3 and F4 keys. The selected sub-
system is activated using ON/ENTER, but only
_ those systems fitted in the actual car respond. The
sub-menu for ONE SYSTEM ‘is now displayed. A
typical example, TRIONIC is illustrated. In this sub-
“menu, it is possible to use the cursor to diagnose
" the selected subsystem by reading an zeroing diag-
nostic trouble codes, reading inputs and outputs, in-
- put and output signals, internal control module func-
tions and system information. Moreover, output
signals and outputs can be activated. Further break-
~ down of the menu structure is described in the ap—
: propnate Service Manual.

SHOW FAULT CODES

Diagnostic trouble codes that were registered when :

"ALL SYSTEMS was activated can be displayed.

One fault is shown per display and these are se-

lected using the F3 and F4 keys

Alldiagnostic ‘trouble codes that were registered

- when ALL SYSTEMS was activated are zeroed.

PRlNT FAULT CODES ;
The diagnostic trouble codes that were dlsplayed -

-under SHOW FAULT CODES can be printed out.

" SAVE FAULT CODES
* Diagnostic trouble codes presented under SHOW

FAULT CODES can be stored tn the scan tool s in--
ternal memory. Co

RECALL FAULT CODES

Diagnostic trouble codes stored in the scan tool S
mternat memory are displayed agam

- CLEAR ISAT

'Scan tool internal memory is zeroed
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~ Scan tool multimeter features

DAG ~ +~  LANG . MEAS.

OFF

'[ e » CMULTI  PULSE . PWM

TSI

The followmg measunng features are available un- )
der the scan tool menu MEAS .

‘ ¢ MULTI - multimeter functions (voltage, current
resistance including sampling) ’

e PULSE - pulse/frequency measurement
' . PWM' - pulse/pulse ratio measurement

e TSI ' -measurement of timing, camshaft angle,

' . rpm, pulse ratio and closed loop func-

, ~ tion. The TSI module must be con-

N - nected and SDA Il must be unplugged.

’. ’ " Function is described in Servnce Manual
-1:4 "ISAT scan tool". :

. — Saab 9000
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Scan tool multlmeter functlons (contd )

MULTI
DIAG o | | - LANG | _FMEA;S" - OFF
MULTi P»ULSE‘ CPWM TSI,
| u I R SAI;/\IP:
Test feature MULTI hakes lf possible to measure_ , 'Important

voltage, current and resistance.

Test connection for voltagé and resistance mea-
surement is made on the multimeter input black and
red sockets (on SDA |l) and for current measure-
ment to the multimeter's black and white outputs (on
'SDA 1I). The instrument automatically selects the
“correct test range (auto-ranging) lrrespectlve of the
size of the measurement.

- Available ranges are

K Voltage 0+126 VDC

e Current 0+ 10 A (with lnductlve current probe, up.

to 600 A)
‘e Resistance 0- . 256 kOhm

‘When the scan tool is’ used as a multlmeter and is

not connected to the car's data link connector, the _
mtegrated battery is used as the power source. Mea- -

‘suring low resistances means high power consump-
“tion and a corresponding drain on the battery. For
_this reason, avoid this type of measurement if the

scan too! is not connected to the car's data-link -

connector. The scan tool display requires a great
deal of power that will .eventually drain the battery.
Avoid leaving the scan tool switched onas this re-
duces the quality of the multimeter feature. How-.

ever, there is an inbuilt switch-off feature that auto-

matically switches off the scan tool about -8 mmutes

- after a key was last pressed.
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Scan tool multimeter functions (contd.)

'MULTI (contd.)

SELECT RANGE

<10A <100A <600A"

SELECT SAMPLING FREQUENCY

5Hz 10 Hz 20Hz 100Hz

The following sub-menu is used when measunng

- current

' SELECT RANGE
<10 A <100 A <600A

_Dependlng on the magnitude of the current the. fol-
‘lowing ranges are selected

F1=010A
F2 = 10-100 A
F3 = 100-600 A

When measuring current strengths greater than 10

~ A, use inductive current probe 86 10 743. Test con-

nection of the probe is made to the multimeter in-
‘puts black and red sockets (on SDA ). The required
- range is selected on the inductive current probe.

Important

Measurement of currents over 10 A may not |ast for
more than 30 seconds.

. The multimeter feature also has the command
“SAMP. If this is selected, the selected range is sam- .

pled. This means that the scan tool regularly mea-
sures the instantaneous value 1000 times. The re-

sult is presented as minimum, average and -

maximum values. SAMP has the sub-menu

SAELECT SAMPLING FREQUENCY .

5Hz 10Hz 20Hz 100 Hz
Press function key Fito F4 to select sampltng fre-
quency. : . N
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- theblack and red sockets (on SDA Il). As an exam-
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Scan tool multlmeter functlons (contd )

PULSE

DAG - LANG ~ MEAS  OFF

MULTI " PULSE . PWM TSI

|

PULSE METER

The PULSE test feature makes it possible to mea-
sure the pulse width and frequency if a signal. .
. Test connection is made to the multimeter input on

ple, the scan tool display may show for injector -
pulses for MOTRONiC/ TRlONIC when |d||ng '

‘ PULSE METER
- WIDTH21ms -
FREQ: 7.1 Hz

The display shows for example for throttle posmon
-from MOTRONIGC at idling .
' PULSE METER
WIDTH 0.9 ms
- FREQ. 100 Hz

Saab 9000



Diagnostic methods - 39

| Scan tool ~‘n'1ult:im,ete,r functions (contd.)

PWM

DAG  LANG MEAS . OFF
MULTI  PULSE PWM TSI
PWM TRIG—/+ -
_TRIG- TRIG+

_-The PWM ( Pulse Width Modulation) makes it pos--

. -sible to-measure the characteristic data of an
information-carrying signal. This information is con-
tained in the signal’s pulse ratio (duty cycle) or pulse
width rather than its frequency '

Test connection is made to the multimeter's black
and red sockets (on SDA II). ‘

If PWM is ‘selected, TRIG- is automatic. Using the

F2 and F1 keys, TRIG+ and TRIG- can be selected
TRIG- is used for negative S|gnals

When unactivated, the signal is equal to BPV, and
when it is activated, it drops to 0 volts for a certain

“time (pulse width) and at a certain frequency. The

. display may for example show for

.- injector pulses for MOTRONIC/TRIONIC at idling
: PWM TRIG -

DUTY CYCLE 6%

WIDTH 2.1ms.

TRIG- TRIG+

" TRIG+ is used for positive signals.
- When unactivated, the signal is equivalent to 0 volis,

and when actlvated it rises to BPV for a certain time

_(pulse width) and -at a certain frequency The dIS-

play shows, for-example,

- for throttle position from MOTRONIC at |dlmg

PWM TRIG + |
DUTY CYCLE 9%
WIDTH 0.9ms

~ TRIG- TRIG+

~ If signal frequency is also requured the PULSE fea-

ture is used
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~ Breakout box (BOB)

" The breakout box (BOB), part No. 86 11 006, is used

in certain systems. to facilitate control module test
when diagnosing faults.

The breakout box is connected between connector
and control module using a special test lead which
switches the test points out to numbered sockets on
the breakout box to facilitate reading.

‘Each individual system has a special test-lead.

For further information about test Ieads see Serwce -

Manual 1:3 "Special tools”

SAAR .
00..0..0...
000..0.00..

---------------

------------

............
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Location of control modules

M1995

C311W-4592

Engine management system
-1 TRIONIC . '
2 MOTRONlC

The control modules are Iocated ona bracket in B

the false bulkhead. The bracket is mounted on
the left-hand side of the front upper bulkhead
partltlon .

3 ETS

4 TTS
: under the left hand tront seat

, Comfort systems

5 ‘Cruise control , :

- The control module is Iocated beS|de the battery
tray. )
-6 Central Iocklng system-
- The control module is Iocated ona bracket on
“the far left-hand side under the facia.

. . Safety systems

The control modules are Iocated on a bracket

7 ABS or TC/ABS :
- The ABS or TC/ABS control module is tltted on
.- the battery tray. '
8 SRS (Airbag). ' '

The SRS control modute (airbag and belt ten-

. -sioner) are located on a bracket in the front part

of the center console under the facla o

9 Theft Alarm : .
. The control module is located behind the glove
~ compartment and knee shield on the nght -hand

‘side’ behmd the fama '

- Saab 9000



42 Diagnostic methods

‘Location of control modules (contd.)
 M1994 |

C311W-2410 -

Safety systems

6 ABS or TC/ABS , '
The ABS or TC/ABS control module is fltted on
the battery tray. = S ' ‘

7 Airbag

- Engine management system

1 TRIONIC g
- The control module is located on a bracket in the
bulkhead partition space. The bracket is fitted to
the left-hand side of the upper front bulkhead
partmon

ETS -
ASR

~ The ETS throttle control module is Iocated ona

bracket under the left-hand front seat.-On gars
with traction control for cars with automatic
~ transmission, there is also'an ASR control mod-

- . ule fitted on top of the ETS throttle control mod- .
o ule:

The airbag control module is Iocated on a
bracket in the front part of the center console
-under the facia and also controls the belt ten-
sioners.

8 Theft Alarm

The theft alarm control module is Iocated behmd '
the.glove compartment and knee shield on the
nght—hand S|de behmd the facia. \

Comfort systems
4 Cruise control

5 Central lockmg system
- The control modules are located on a bracket to
the left-hand side under the facia.
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Locatlon of control modules (contd )

M1 993

Engine management system - - safety systems

1 LH MFl and Electronlc Ignition (EZK) . 7 ABSorTC/ABS ' ' :
-2 TRlONIC o .. The ABS or TC/ABS control module is mounted ,
‘The LH-MF! and Electromc Ignition or TRIONIC on the battery tray. ' :

control modules -(or EZK) are located on a g Ajrbag and belt tensioner )
bracket in the bulkhead partition space. The - The airbag and belt tensioner control modules
bracket is located on the left-hand side of the - are located on a bracket in the front part of the
upper front bulkhead partmon : . center console under the facia. '

3 ETS : v - o ' 9' Theft Alarm ‘ S

4 ASR ‘ . The theft alarm control module is placed behind
‘The ETS throttle control module is located on at‘ ' the glove compartment and knee shield.on the

" bracket under the left-hand front seat. On cars right-hand side in the"cabin. '

 with traction control for cars with -automatic -
transmission, there is also an ASR control mod-
ule fltted on top of the ETS throttle control mod-
'uIe

Comfort systems

5 Cruise control

6 Central |ockmg system \ '
- Cruise control and central locking control mod-
ules are mounted on a bracket on the far left un-
- der the fama .
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Locatlon of control modules (contd )
M1992

- Safety"systems
6 ABS or TC/ABS

Engine management system :
1 LH MFI, DI and DI/APC Electromc Igmtlon,

(EZK)

The control.-modules for LH MFI, DI and DIAPC

Electronic Ignition (or alternatively EZK) are lo-
cated on a bracket in the bulkhead partition

o space The bracket is mounted on th<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>