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| Preface

The ISAT scan tool— The Intelhgent SAab
Tester is a test and diagnostics instrument de-
signed for fault diagnosis in the car. The ISAT

scan tool can be continuously upgraded with

new software to deal-with fault diagnosis'on
new models and when modifications are
made to the car’s electronics.

* This service manual replaces Service Infor-

mations: - . 101-1100
101-1347
101-1308

. Current information about ISAT scan tool de-
velopments will be contlnuously sent to the
workshops affected.

All lnformatlon and lllustratlons in this work-

~ -shop manual are based on information and

data which is correct at the time of going to

press. Technical data and equment may be

- changed without prior notice.
"Saab Automobile AB

Introduction

1
TeChhiCaI data' '3
Technical description 5
Using the menus: 13 |
Menus, fault diagnosis 15~
Menus, measurement 21.
Menus; ISAT scan tool-SIM 25

‘Readings, SIM 49

‘Service 125

RECYCABLE PAPER




Warmng, 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 dlfference 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
senous damage to the car. :

Important

| ~ Points out the risk of minor damage to-the car and
“-also warns the mechanic of d|ff|cultles and tlme- s

) wastmg mlstakes

Note '

Hints and tips on how the work can be done in a

- way that saves.time and labour. This information is
" not supplted for reasons of safety.

Market codes
The codes refer to market specifications o

AT Austria -

AU _ Australia
- BE.. . -Belgium
CA. -~ Canada -
- CH - - Switzerland -
"DE Germany
DK Denmark
ES: - Spain - e
EU .. Europe -
"FE Far East
Fl - - Finland

"FR - France
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NL
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SE:

us-
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Great Britai»n
-Greece
“lceland
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 Introduction

D986A-9803

" General , R
The ISAT scan tool - Intelligent SAab Tester, isatest
and diagnostics instrument, designed for great flexi-

- bility and to be used for a wide range of functions in

‘the car's electronics system. -
The ISAT scan tool is principally for troubleshooting

electronic systems which are constructed with self— N
- diagnosis. In this type of system faults are detected

and stored in the system’s control module (ECM).

The ISAT scan tool is used to'read the system’s:

stored fault information and the fault is presented in
the form of a diagnostic trouble code with text show-
ing the source and cause of the fault. Using the ISAT

'scan tool the selected system can be checked using -

~ the read and activate commands. Control modules
can be adjusted and programmed. i

There is a description of the fault diagnosis routines - .

" for the chosen system in the appropriate service
manual. e L L

The usefulness of the ISAT scan tool in other diag-
nostic work can be increased by connecting external

sensors such as temperature and pressure sensors.

. The ISAT scan tool can also be used as a multimeter
if no dedicated instrument is available. The multime-
ter can read voltage, current, resistance, pulse ratio
and pulse length as well as frequency. - N

“Additional modules which can be connected to the
'ISAT scan tool provide an increased range of fea- -
tures. The TSI — Timing Service Instrument makes

it possible to set the ignition timing. Using the SiM-—

~ SAAB Interface Module. iitiis jpossibile o take read- - '
ings from theconitrol module:pins. both automatically
- and manually. In addition. readings mormafly taken

using a BOB— Break Out Box can be taken using the

-~ ISAT-SIM. o ,

" The SDA 11— SAAB Diagnostic Adépter is a connect-

ing module which should generally be fitted to the -
ISAT scan tool in order to ensure correct commu- -

~ nication with the car’s data link connector. -
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Technical data

100Hz

Operation
Internal battery; rechargeable ~ Volts |9
External Volts |12
TSI readings
~ Ignition advance “degrees |all
Dwell angle’ - degrees |all
- Engine speed. ~ rpm|all -
- Oxygen sensor signal (Lambda) A ratio |yes
Fuel injection system, Cl ~ pulse ratio [yes
‘Fuel injection system. LH ~ integrator |yes
IAC valve . pulse ratio |yes
_ Readings with external sensors |
Temperature °C (F) |-40 to +400 (—40 to +755)
Pressure bar (psi) |0 — 200 (0 — 2900) there are various sensors
- Compression - bar (psi) |0 —200 (0 - 2900) there are various sensors .
Readings, multimeter.
Voltage | ~ Volt (DC) [0 £126
Current. Ampere (DC) |0+ 100 )

v _ ’ . 0+ 600 using currer_ft clamp
Resistance. kohm|0-256 = = |
Pulse and frequency Hz |1.— 10 000 (time min. 13 us )
5 Hz sampling gives reading time sec. [200 ‘ ' :
10 Hz o 1100

20Hz 50
10
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Technical data (contd.)

SIM module LT -
Equivalent data. to multimeter. Accuracy corre- .
-~ sponds to that of a.commercial multimeter.

Operating conditions

Storagetemperature . °C(F)|-20t0+70 (4 to +158)

Operating temperature o e °C(F) |-5 to +70 (+23 to +158)
Display | | |
- ISAT scantool - : : . LCD |4/lines of 20 characters

ISAT Il scan'tool =~~~ . ~'LCD |8 lines of 30 characters
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- Technical description
ISAT scan tool basic version ........ i 5 Summary of combinations .................. 9
ISAT/ISAT Il scan tool with SDAII.........: .. 6 . Accessories ............ i eeieaeaaes ... 10

Connector, ISAT scan tool with SDAIl .......7 Using the ISAT scantool .......coooennnn.. 12
" Keyboard ....... eans S PR R : I S e .,
~ISAT scan tool basic version

2

S

<

(]

&

af

4 Data link, 16—pole, part No. (16) 86 12 004.

~ The basic vérsion' of the ISAT scan tool is supplied v ’ ‘
o ' 5 Test cable for multimeter features with part No.

“with the following equipment: ..

' '1{ Storage and carryingcase. . ~ (e8s10719. el e |
5 |SAT Il scan tool instrument with rechargeable 6 SAAB Diagnostic Adapter (SDA II) with part No. .~
(16) 86 11 436, | AR

battery and . memory module

D (part No. (16) -
86 11 998) fitted. B ) .
3 Data link; 10—pole, part No. (16) 86 10 701.
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* ISAT/ISAT Il scan tool with SDA Il

1 Cover over memory module ‘and rechargeable
- battery. ' ' " )

2 Keyboard. _
38 Display: - ' :

ISAT Il is an updated version of the ISAT scan tool

- .and it is fully functionally compatible..One exter-

' nal change is' a new display with improved

contrast and viewing angle. Max. display size:
ISAT, 4 lines of 20 characters. ) :
ISAT 11, 8 lines of 30 characters.

4 The SDA Il is required for all measurements ex-

module. _ : ,
5 Connector for linking to temperature sensors.

6 Connector for linking the TSI module. The SDAI -

-must not be-connected when the TSl is used.

- cept temperature and when using the TSI

D101W-9340
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Connector, ISAT scan tool with SDA I

‘D101W-9341

1 Connector; 9—pin D-Sub for communicaﬁon with
the SIM module, external PC or printer. .

2 Connector, 15-pin D-Sub for communication
with the car’s 16—pin diagnostic connector (900 -

M94-, 9000 M96-) = - v o
3 Connector, 15—pin D-Sub for communication

* with the car's 10—pin diagnostic connector (900

~ —M93, 9000 -M95). -

. 4'Banana jacks for multimeter readings. Volts, am-"

_peres, resistance and pulse as well as PWM
_readings. T ' -
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Keyboard

J

” .

' B
=
g

T

FPEEE

ON/ENTER

ISAT

© (@ () @

Upgee

= o b SR

AN

.D101W-9342

"~ The keyboard compnses 19 keys in transparent rub-
ber.

”ON/ENTER" is used to swrtch the lnstrument on.

* This key functions as a confirmation at certain
~ menulevels or sometlmes to proceed atthe same
level.

2 "F1—-F4" arefu nctron keys and select the deswed '

menu shown on the display at each key. The "F3”

and "F4” keys.can also be used to scroll up and
down menu lists (e.g. a list of diagnostic trouble
- codes which is too Iong to be shown on the dis-

play).

‘8 The numerical keys are used to enter data and

. commands as instructed on the display.

4 "ALT” allows the user to move to the right in the
menu tree on the samelevel, thus makmg itanex-
tension of the functlon keys.

5 "ESC" is used to Jump back rn the menu treeorto . -
cancel the current command. The "ESC” key.can
.. be considered as an "Undo” key. '
6 "HLP” which stands for HELP aIIows accesstoan
additional explanation of the menu function atthe
current level in the menu tree. ' :
7 "LGT" has no function. - » ‘
In order to switch off the ISAT scan tool, go to the
main menu-and select "SWITCH. OFF ISAT" and
then press "ON/ENTER”. -

~ A summary of menus can be found on pages13 and

thereafter




- fitted in order. for the ISAT scan tool to be able to
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Suﬁmma'ry of combinations

‘The followmg isa compllatlon of what the ISAT
~“scan tool can read when used in COmbmatlon
= with dlflerent modules ' :

‘ ISAT scan tool + SDA I
SDA Il - The Saab Dlagnost|c Adapter should be

communicate with all Saab year models. Scope of
functions: :

. Dlagnostncs/fault—tracmg
‘e Readmg dlagnostlc trouble codes

. Readmg and activating commands =

. Multlmeter (voltage current reS|stance pulse
and PWM) -

'« Temperature -

D101W-9343

ISAT SCAN TOOL + SDA Ii
“ISAT scan tool + TSI S

: In order to be able to take readings from the car’s’

~ignition and fuel systems, the TSl is used — Timing
‘Service Instrument as a complement to the ISAT -

scan tool. Scope of functions: - : =

» Ignition timing

« Dwellangle .

~ * Engine speed
"+ Pulse ratio, IAC
o Lambda

 D101W-9344

- ISAT SCAN TOOL + TSI

ISAT scantool + SDAN+SIM

SIM-The Saab Interface Module enables the user
to read control- module inputs and outputs. Read- .
ings can be automatlc or manual Scope of func-
tion: ,

« Active grounding point test

o Automatic/manual test
e Operatlonal test for detectlng mtermlttent faults
e Multlmeter with calibration . )

D101W-9345

ISAT SCAN TOOL + SDA 1+ S
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. Accessories

11

D101W-9346

Accessories available for order: .
1 Memory module for upgradlng to M96 part num-
ber (16) 86 11 998.

2 TSI module, complete compnsmg |tems 3-7,

- part number (16) 86 10 925

8 TSI module including connections and attach-~

~ ment brackets, part number (16) 86 10 941.

Attachment brackets, separate part number (16) .

86 10 933.

- 4 Wiring for connection to the car's TSI connector,
part number (16) 86 10 727.

5 Clamp sensor mcludlng wiring and connectors for
TDC sensor, part number (16) 86 10 735.

- 6TDC sensor, part number (16) 88 19 958.

7 Stroboscopic lamp including wiring and connec-

‘tor, part number (1 6) 86 10 958.

- 8 Temperature sensor with cable, part number (16)
86.10 750.

' 9 Pressure sensor module* for connecting to pres-
sure sensors, part number (16) 86 10 990.

10 Current clamp for measurlng current up to. 600“
amperes, part number (16) 86 10 743.

-11 Connecting cable for oxygen sensors (lambda),

Cl, part number (16) 86 10 776.

12 Connecting cable for oxygen sensors (Iambda) '

LH, part number (16) 86 10 784.

- 13 Adapter cable for compressron testmg part num-

ber (16) 86 10 982.

14 Compression tester sensor part number (16)
86 10 974. .

*The pressure sensor module can be used forthe foI-
lowing systems -

" Pressure sensor for ABS tester with part number

(16) 89 96 522.

« Pressure sensor for LH tester wrth part number‘
(16) 8394 355 ’
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Acce"ssories\«(éontd;) |

D101W-9347

SIM accessories:

1SIM module with holder, part number

(16) 86 11.949. » .
- -2 Adapter cable, part number (16) 86 11 956.

Complete kit comprising SIM module with holder and
- adapter cable, part number (16) 86 11 972.
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 Using the ISAT scan tool

D101W-9348

Examp/e with the ISAT scan tool connected to the car via the data link connector '

“The ISAT scan tool is used and connected to the car

according to the instructions givenin the fault diagno- -

sis sections of the service manuals.

“The menus in the ISAT scan tool are described down -

- to system level in this manual. In addition to this, the
‘service manuals apply.

i 1fan incorrect (not valid) covmmand is given the ISAT
- 'scan tool can: .
. * Freeze and the screen go out _

“e Freeze with the dlsplay remaining

~« Attempt to execute the command, locking the ISAT
- scan tool until time—out (a predetermined time be-
fore new commands can be given).

Press ESC for 10 seconds after time—out.

If the problem remains dlsconnect and reconnect the
data I|nk o

Note

As a last resort, remove and reflt the ISATscan tool's o
internal battery :

Poor ISAT scan tool communlcatlon can be due to

~ apoorly charged internal battery. A discharged bat-

tery takes about 14 hours to recharge.
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~ Using the menus

Introduchon e ieeviiii.. 13

‘Self-test, PC upgradmg and Ianguage P
;, Introductlon

_‘When the ISAT scan tool is switched on or is con-' ,

nected to the car and thus supplied with a voltage,
-you will-see a number of intermediate menus be-

fore the main menu is displayed.- The ISAT ‘scan

tool carries out and internal test of the software.
See page14 for the SELF TEST menus.

The |ntermed|ate menus g|ve ,
. The serlal number of the ISAT scan tool

e The versnon number of the ISAT scan tool soft-/ '

ware.
* The date of the version number
« Messages concerning whether the lSAT scan

tool software comphes Wlth the lnternal program

test.

If the software does not complete the lnternal test

*SELF TEST NOT OK”i is shown on the display.

: 'The deswed functlon is selected from the mam‘

menu.

~ There may be functlons in addmon to those cur—
_rently shown on the display. These can be- ac-
cessed by scrolling the menu using F3 and F4.
Pressing ON/ENTER selects the function the ar-
. TOW is pomtlng to. '

) The ISAT scan tooI has the followmg functlons
J DIAGNOSIS Communlcatlon with the desnred

control module via the car’s data link connector.

~o SIM: Communlcatlon vna the SIM module and its
functions.

. MEASURING FUNCTIONS Analogue multlme-. i

- ter functions.
"« SWITCH OFF ISAT: On and off
» SELF TEST: Internal test of the ISAT scan tool
- software.

« COMMS WITH PC: ISAT scan tool communlca-
tion with a PC(personal computer).

- « UPDATE ISAT: Updating the software versionin
-the ISAT scan tool. usmg a PC or another ISAT S

scan tool. ,
e CHANGE LANGUAGE Selectlon of Ianguage




14 Usin_g thévmenus |

| S»e'lf—t_evstv, PC, ‘u'pg.r_a'divng and Ianguage'

. . .

approx. 5 seconds

Serial number.
Hardware date.
Version number.

Date, software. a I

2110
-

.

"CHANGE LANGUAGE” ON/ENTER

o o
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Menus scan tool dlagnostlcs

Diagnostics, 9000 —M94 e .' ...... . .16 Diagnostics, 900 -M93 .. TSI 19 .
Diagnostics, 9000 M95 ......... S Y A Dlagnostlcs, 900 MI4—.......... aiaas A 20
Dlagnostlcs,9000M96— P £ - ; o o
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~-Diagn,dstivc‘s\, 9000 ~M94

GST,—l Géneri_c; Scan Tool‘complying with US Iegislatioh; OBD Il

-Green and black connectors; 10 pin.data link con- -
nectors, located under passenger seat. Black con-
nector for engine management systems and green

- connector for other systems

ing mode.

Approx. 3 seconds, K and
- L data links are grounded
to put all systems in rest-
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Diagnostics, 9000 M95

" Approx. 3 seconds, K and L data I_inks.grodn'ded
- to put all systems in resting mode. ce

CON/ENTER e T CL e
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'Dia‘gnostics",QOOVO M96—

A

GST ‘Generic Scan TooI complymg Wlth us Ieglslatlon OBD l

 ON/ENTER
v

Approx. 3seconds K and L data links grounded FREEE . ‘
to put aII systems in restmg mode R

- "Memory seat: There are two versions when & ra- v
tionalized memory seat is introduced in series pro- - N
ductlon M9o6. . PR . R ;
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Diagnostics, 900 -M93

Approx. 3 seconds K and L data links grounded
- to putall systems in restlng mode.
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Diagnostics,900M94-

'Approx. 3 seconds Kand L data links grounded C
to put aII systems in resting mode R S SR

ON/ENTER
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 Menus, reading -

Cbnnectidn, TSl eeneiernnnns. PR TP S

Reading temperature, brgssure and

~ Reading TSI functions ............. A 22 COMPIESSION ... ovuversesesnninsnnnnneaens
- Reading V, I, R, pulseand PWM . ...... eeve. 23 '
~ Connection, TSI

2
&
Z1

’ h § V

_ D

Whentaking readings from the car's ignition system,

the TSI module should be connected to the ISAT -

- scantool. The SDA Il module is not used in this case.
Connect the TSI module as follows: B

1 Place the TSI module on the underside of the

ISAT scan tool. Secure the module with the clips.

2 Connect the leads from the module to the ISAT
. .scantool’s TSI connector and to the red and black
_connectors. ' SRR

* 3 Then connect "the TSI wiring 'between‘_thé car’s-

TSI socket and the corresponding socket on the

- module. Connect the inductive clamp sensor and

TDC sensor to the module’s D-9 connector. The
strobe lamp is connected to the third socket on
the module.- R :
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Reading TSl functions e

.

o

g

‘ ‘ . ‘
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23

Reading V, I, R, pulse and PWM




24 Menus, reading.

Reading temperature, pressure and compression

S

- ON/ENTER '~




' Menus, ISAT scan tool - SIM 25 o

~ Menus, ISAT scan tool —-SIM .

' SIM module ...... i 28

~ Connection,SIM ........... teiserenaen e 27
- Menu overview................ S asanssnses .. 28
Activating the SIM . ... ... P 29
Calibration............ eenna e einvena - 30
‘Communication ....... P R .. 31

- Multimeter .............. e P -

System test . , ...... S ieieenniesiness 36

Autormatic test ....... Medreed i e L...38

C Manualtest ......oeiiiiiiiiiiiiiens Veees 42
System readings .......... G iievsane eiees. 430

Test while driving ............... i eeeesnses 44

" BOBteSt .....ieiiaemeeeianeaaenin R
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'SIM module

- D101W-9350

“1sIM module

SIM module

The SIM module has the‘,fbllowing main functionsé '

Autematic test

Reads the control module pins in logical order ac-
cording to a predetermined sequence. The sampling
speed between the pins is less than 10 milliseconds.

' Manual test

_ Identicaltothe automatic test but with mantual control
* which makes it pos3|ble totakea contlnuous readlng
from any |ndIV|duaI pin. . .

BOB test method v
- Reads any three ECM pins at the same time or three

- different units on the same pin; voltage frequency or

pulse tlme/pulse ratio.

. Test while drlvmg

Automatic test of the control module pins while dl’lV-

ing in order to detect intermittent faults. The test runs
’ 'cont'inuousjy until a fault is detected. »

Active test on groundmg points

A quick automatic’ function for testing groundmg
-points in relation to battery negative. The SIM loads
‘the partlcular groundlng point with about 1-2 am-
peres . :

System readings

~Continuously measures four pre—programmed pa-
rameters.  These parameters are selected by the
- mechanic before each test. : '

Multlmeter feature

A complete multimeter feature is mcluded in the soft-
ware *with a calibration feature for accuracy
comparable to commercially available multimeters.

Printout feature

‘Ability to print from a printer.
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Connection, SIM

A
oy

i)

z

@

Y

\

‘D101W-9351

In order to use the SIM and its features, connect as
- follows: , - :

~ Connection to the car’s control module with the ap-
propriate BOB lead is required. The BOB lead acts

~ as a link hetween the car’s wiring harness and the
control module’s connector. This allows all control

~ module inputs and outputs to be read. .

1 Place the SIM module on the underside of the
ISAT scan tool. Secure the module using the
-plate. - . »
2 Connect the SIM module connector (9 pin D sub)
to the SDA Il connector for c‘or_nmunication.’ R
3 Connect the SIM adapter cable to the SIM mod-
. ule. o <
"4 Connect the appropriate test cable (BOB cable)
- to the chosen control module. o
5 Connect the test cable (BOB cable) to the SIM
adapter (25 pin and 37 pin D sub). - o
* 6 Power the ISAT-SIM by connecting the particular -
data link to the car’s data link connector. -
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. Menuoverview

- .
. s
' v *@%55‘“ G
. g%gygg%
L
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Act,ivating the SIM I

In order to use the features of: the SIM the SlM :
module must be connected to the ISAT scan tooI '
See page 27.. '

Select SIMfrom the main ISAT scan toolmenuand -
_press ON/ENTER . ‘ oo o o

‘The message WAIT... is dlsplayed for 5 seconds‘
and the- dlsplay then swﬂches to the main SIM_ B
menu.

Maln SIM menu ,
F3 and F4 are used to browse in the menu.
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Calibration

Important

Calibration must be carned out each tlme the
. memory module is changed

Select CALIBRATION and press ON/ENTER.

Enter the number 1,6,0 and ptess ON/ENTER.

In orderto proceed connect a bridge (short cnrcwt)
between the black and red banana sockets onthe
SDA Il.

Press: ONIENTER

-The -message WAIT... will be dlsplayed for 5'se- .
conds.

Wait untll the dlsplay to the right is shown ,
Calibration is now complete. All analogue reading
features under the MULTIMETER and BOB menus
are calibrated. Calibration is henceforth automatic
'when SIM is selected
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, Communlcatlon

, The communications part of the SIM confers the
ability the transfer the test result to a PC and to
show the status of the SIM.

Use F3 and F4 to browse in the main SIM menu.
Select COMMUNICATION and press ON/ENTER.

‘Selecting PC and pressing ONJENTER starts
downloading the test result to a P_C.

Sélect PROGRAM VERSION and press
ON/ENTER. -

SIM status is dlsplayed together with the ver3|on
number of the software and its date.

The adjacent menu is one example.
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Multlmeter

_ The multimeter feature is mcluded in‘'the SIM soft-
‘ware, with a calibration feature which provides test
accuracy comparable .to' commercially available

" multimeters. The foIIowmg is a list of the avallable
features

Select multlmeter from the main menu and press
~0NIENTER o

"_Select multimeter. from th|s menu too and press :
ONIENTER s

" The SIM measures voltage 'using the red and the
black cables connected to the SDA |l module
Example Press F2 to measure current

' Select the approprlate range by pressrng
F1 (<10) =0 —10 amperes

- F2 (<200) = 10 — 200 amperes

F3 (<600) =200— 600 amp_eres :

Use the red and the black connectors on the SDA .
il module

' Important

Useonlylead 86 10 71 9 in orderto prevent damage
to the ISAT scan tool

- When measuring. current above 10 amperes cur-
-rent clamp 86 10 743 must be used. '

" TheISAT scantool is equrpped witha10 ampere fu-
‘se in the red socket on the SDA II. ‘ ‘
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Multirneter (contd.)

If the range <1 OA is selected, the display may ap-'
pear as in the figure to the nght - o

If range <200A or. <600A is selected the dlsplay
will appear as in the figure to the right. ' -

: Important

“ Current cIamp 86 10743 should be connected be-
fore ONI ENTER is pressed in order to proceed

Press ON/ENTER to proceed.
The display may appear as in the figure to the right.
~Resistance can be measured by pressing F3.

The resistance feature automaticalty selects range"
and the red and black socket on the SDAII module.
should therefore be. used

' For a qwck and slmple test before taklng a readlng,
short circuit the cables with each other and check
R whether a zero level is achieved. ‘ '
Ifa zero level is not achieved, check that the fuse’
is intact and spray the contacts wrth Kontakt 61.
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Multimeter (contd.)

For all multimeter features; voltage, current and re-
sistance, there is the capability of taking several
readings over a certain time' period (sampling). -

“This method of taking readings can-provide more:
reliable readings and can detect lnterference from .
external sources.

When sampllng the quantlty belng measured (volt-
- age, current or resnstance) is first selected.

Press the function key for sampling.

Then select SELECT SAMPLING FREQ
Press ONIENTEFl

Then select the sampllng frequency you consnder
appropriate. i

" Press ON/JENTER.

Test measurement can-be stopped by pressing
~ ESC. If this is not done, the result is automatically
- displayed when reading is complete. The time to

take readings depends on the sampling range se-

lected and can vary between 10 and 200 seconds.

‘After readlngs are complete the dlsplay isasinthe ‘
example to the rlght

- Press ESC te access.the multimeter menu.
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- Miultim‘eter (contd.)

Select Pulse/frequency and press ONJENTER.
‘The figure to the right shows a display example.

. ln order to measﬁ're pulse width énd frequency, . : SRR
cables 8610719 should be connected to the . : o S
SDAIL. - ' . , T B :

Press ESC to get back to the multimeter menu.
Press ESC to get to the main menu. '
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System test : R

The system test is the main SIM function.

All electronic engine and gearbox systems up to
M95 are under the System test menu

1

Select SYSTEM TEST from the SIM main menu
and press ON/ENTER.

Press ON/ENTER.

Seleet the system to be tested.

Example
Select Trlomc and press ON/ENTER
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,sy's‘tgm_ test (CAO"Itd;) |

This is the SYSTEM TEST menu. -
Use F3 and F4 to browse in the menu

The menu: alternattves below require that one of the
‘test modes is carried out. If this is not the case, the
following message is displayed/sent:

No test in memory!

DISP. TEST RESULTS: Displays ,the result.

PRINT TEST: All or only faulty readlngs are down-
Ioaded to the prlnter '

SEND' TEST TO PC: All test readmgs are sent to"

the PC.

'\VTESATI_NFO:‘ select.ed systems_will be displayed'; |

- Other menu selectlons are glven in the list of con-

tents

Select the requ1red test version and press

ON/ENTER to proceed. The appropnate Serwce

Manual takes over at this point.
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AUtomatic test

* The automatic test is used to quickly check the
functions of a control system. The control module
inputs and outputs are automatically read.

Active pins are checked in a predetermined se-
“quence. While the readings are being taken, ques- o

tions will be asked and information will be shown on

the display. For example "Ignition on!”, "Manual

gearbox?”. Answer the questlons and execute the
- commands.

Use F1 to answer YES and F2 to answer NO.

- Whenthe ISAT scan tool is taking readings, the dis-
play will show "WAIT...". If the readings are outside
the range, the result is presented, the ISAT scan
tool starts to bleep, the reading flashes and the
message "ALARM"” is displayed. For more details,
see page 40. If no command is given within 20 se-
conds, the ISAT scan tool w1|l bleep again. Press
Fito proceed . S

Note )

All measured paramete'rs ,»require that the engi"ne .
- has reached its operating temperature. :

If tests are carried out before the engine has reac-
hed its normal operating temperature, some sys-
tems such as the oxygen sensors and EVAP canis-
ter may not be active. This causes the readings to
be interrupted until the partlcular system becomes

. actlve

Sf the caris equ1pped W|th an alarm, this can mfluen-
~ce the readmgs especially is the alarm is self-ar-
ming. If this is the case, the alarm should be switc-
- hed off or disconnected.
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‘Automatic test (contd.)

i ,Example
The followrng procedure is one example of how.an

automatic test may look. The test varies according 3

to the system selected

: Important

- .'When an active ground test is being carrled out, the

ISAT 'scan tool allows about 2 amperes to flow

through the relevant grounding points in orderto de- -

‘tect loss of power or reS|stances which are too hlgh

" Press F1 for yes and the display shows the follow-

ing: S : v .
Press F2 for no if the'test is not to be carried out..

The BOB wiring should be connected to the car’s
wiring harness but not to the ECM. This is to pre-

vent damage durlng the active groundlng pomt

test.

‘When the BOB wiring is connected to the car but
not to the ECM, press ON/ENTER and the active
ground test takes about 2 seconds.

‘The ISAT scan tool provides a warning if the read-

ing does not comply with the specification for the

particular model of car.

Connect the BOB wiring to the ECM and press
"ON/ENTER and the‘~ automatic test continues:
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: Antomatie_ test (Contd'.)

A command on the display may appear as in the
adjacent figure. When the ignition is set to ON the
automatic test contrnues

| The dlsplay shows the message "WAIT” whller
readrngs are berng taken.

If you wish to end the test, press ESC and conflrm

L by pressing F1 for yes.

~ Thetest is carried out'automatically. If any reading
is outside the nominal limits, the test is interrupted
and the following example may be shown on the_
dlsplay - o

The first line shows what itis in the car which is be- -
ing measured and which control module pin num-
bers the component has. In this case, 56.

: The second line shows the actual reading. The

reading flashes if it is outside the ISAT scan tool .-

‘nominal limits and the message ”ALARM” is dis-
" played.

The third line shows what nomlnal limits appIy

The fourth line presents the following choice:

NXT —=continues testor Jumps to the next pm dunng
the manual test.

| YREPEAT repeats the pin test

CONT - gives continuous reading on the selected '
‘pin and shows lowest and highest readrngs as wel|‘
as current readlng

MULT -allows access to the multlmeter and BOB -
functions.

Ifany of the readings is outside the range, the num-
ber of faults is shown. Press ONIENTER to pro- '
ceed.
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~ Automatic test (contd.)

‘When the test is completed: and the éysterﬁ has
been  demonstrated to be free of faults, this is
shown on the dlsplay -Press ON/JENTER to pro-
ceed

Select DISP TEST RESULTS
'Press ONIENTER ’

If there are readlngs stored the foIIowmg is dis-

played:
- ALL VALUES - retrleves readings from each p|n

ONLY FAULTS shows only the readlngs out3|de
g nomlnal limits. :

Press ON/ENTER to v1ew stored readlngs When
all faults have been dlsplayed the number of faults

is also shown. The ISAT scan tool then automati--

cally returns to the system menu. -

If there are no readings, the message below is dis-
played forabout 5 seconds, after Wthh the system ’

_menuis displayed.
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Manual test

‘The manual test follows the same procedure as the
- automatic one but shows all readings during the

readlng sequence. ‘As with the automatic test,

questions are displayed which requnre aresponse.

* Unlike the automatic test, F1 must be pressed after
each reading has been dlsplayed in order for the
test to. contmue

i there is any confusnon about the current reading,
repeat the measurement by pressing F2 for REP.

CONT - the unit being measured is continuously -
displayed as well as highest, lowest and current
" readings. See the display to the right below.

~'MULT - normal multimeter function actlvated

Fora more detailed explanation of the adjacent dis-
play, see page 40.

’Contmuous dlsplay of eg. pump relay nghest
lowest and current readlngs are dnsplayed
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'Z'Sys‘tem readings

System readlngs contains: a predetermmed test
program to facilitate fault diagnosis on the car..

Testlng includes engine speed, mass air flow sig-
l, engine coolant temperature and oxygen sen-
sor s:gnal
_ Select SYSTEM TEST from the system test menu
“and press ONIENTER

| Start the engine and read the test values

The program is predetermlned and cannot be mo-
dified.

Press ESC to return to the system menu.
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Test WHiI'e fdr'ivirig

Automatic continuous test of ECM pins during the

' test drive in order to detect intermittent faults.

Select TEST WHILE DRIVING
Press ONENTER.

Execute the commands shown on the drsplay
Stan the englne

‘The: dlsplay continues to show WAIT until a readlng
.exceeds the nominal limits.

‘When a fault arises, a message is drsplayed Press
”ESC in order to find out what is wrong

Note
‘The. engrne must be running. If this is not the case,
_ESC means return to subsystem menu. '
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Test while driving (contd.)
‘ Cemportent h‘am-e ’ read.ihg and norttinal limits ares

shown on the display which in this example is for
the crankshaft posmon sensor :

Press ONIENTER to return to the subsystem : S
menu. N S
When a fault arlses apnmary fault the Test whlle' : ' R
driving stops. Rectify the fault in order for the Test

~ while drlvmg to contlnue a search for more faults.
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‘BOB test

. Testing using a breakout box makes it possible to
. test systems where neither of the alternatives for

- manual or automatic testing is programmed. For
test readings, refer to the readings and. control
‘module connections section of the appropriate ser-
vice manual.

Select BREAK—OUT'(BOB).
Press ON/ENTER. |

'Press ON/ENTER.

Check the number of pins on the ECM in order to
determine which wiring should be used

Use F3 and F4 to browse in the menu.
. Choose the wiring and press ON/ENTER.

It is now pOSSIble to select the pin to be tested En-
ter the number and press ONIENTER o
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VBOB_test (Contd,.)

Select the correct units and press the appropnate
functlon key.

E Example ‘
Select VOLTAGE and press F1.:

You will be asked whether the selected pin can take

~ aload. The following components must not be sub-.

“jected to a load: Oxygen sensors, mass air flow
sensor and MAP sensor. ,

" These components may be damaged or produce
. an incorrect reading.

Engine operation may be affected.
- Press F1 for yes.

'Note

~Inthis of test, the ISAT scan tool allows a weak cur-
-rent to flow through the selected pin number. = .-

F1 = SEL allows you to select a further two plns for

simultaneous readings.

F2 = DEL excludes the selected pm from the test. .

. Press F2 to exctude.

F1=for Yes to exclude.
F2 = for No which saves.

Press ESC to get to the main menu.
Press F4 to close down the system.
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Readlngs SIM

Saab900020turbo,M91 MM, DVAPC v ivniaeeeeeensinsinaieienieneen. 50

Saab 9000i 2.3, M91, aut., ACC, DI i ieeerenenreineeeer et aaatanisennannee D2
' Saab 900023turbo, M92 aut., TCS (ETS), DI/APC. ..... e e vt T S 54
Saab 9000i 2.0 , M91, man.; ACC LH24 ............. Ceriaeraenas cesdiandneans 56
Saab 9000i 2.3 , M90, man., ACC, LH241 ....... S . 58
Saab 9000i 2.3, M91, aut., ACC LH24.2 ..... . an U R - 1
~ Saab 9000 turbo 2.3, M92, aut., TCS (ETS), LH 242« ... 62
* Saab 900 V6, man., ACC, Motronic M2.8.1 Ceisenensvais Ceeeeiae e veee.. 64
. Saab 900 V6, aut., ACC Motronic M2.8.1 ......... iiaee Cidies g n e e ware P 67
Saab 900, man., AIC Motronic M2.10.2......... ' 70 ‘
Saab 900, aut., Motromc M2.10.2 .ooeceenrnnininss e terresre s e amreven 73
Saab 900023turbo, M93, man., ACC, Trionic W|th APC A S A {
_ Saab 9000 2.3 turbo, M93, aut., ACC Trionic W|th APC and ETS e i eean e 79
* Saab 9000i 2.3, M94, aut., Trlomc\ I s varaiaieseisninns aimnr e 82
Saab 9000 2.3, M94, aut., ACC Trionic with APC ......... feeerrareas ceveenenanis 85
'Saab 9000 2.3, M95, man., ACC, TnomcwuthAPc..;......,..‘....._..;...;'....‘;.. 88
‘Saab 900 2.0 turbo, M95, Sensomc ....... et eteees S . 91
Saab 900 2.0 turbo, M94, TCM, aut. Ciearens i ieseeaens R, emaiads 99 -
Saab 900 V6, M94, TCM, aut. ....... T S . 102
Saab 900 V6, M94, TCS .:....cvveveinmrannass R TTTRTTI I ireesaens ..105 °
Saab 9000 V6, M95, TCS ............ S e el P A LA 107
" Saab 9000 2.3 turbo, M93. ETS, MaN. ......ciieeeenneruesannsaanesss esvameas 109
~ Saab 9000 2.3 turbo, M93, ETS, aut. e eiienaeteneaeeranesnasnraierianeaans 112
Saab 9000 2.3 turbo, M93,ASR .................. e reeee e n s Ciaeeaas weseee 116
" Saab 900s 2.0, M90, Lucas CU14 ......... eeerieeaaees Leeiheds P R £
' Saab 9000 turbo 2.0, M88,LH2.2 .......... S T SR Civeren 121
-Saab 900i 2.1, MO1, EZK-91 ................t ik PR T .. 124
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R Saab 9000 2.0 turB’o Mo, man., DI/APC

Limits

 Ground

15

0oV -

0.0-02V

Parameter .- Pin  Example ~Basic requirement
~ Main ground 13 00V~ 0.0-02V ' Active ground test
80 22 12V 815V Ll
Ground, knock sensor 30 00V' 0-02V - ECM reconnected
Ground, 'crankshéft‘pbsition 15 . 0.0V 0-02V A e
Ground, intake air temperature 17 0.0V 0-02V- L P
+15 S 21 - 00V 0-02V - Ignition off -
‘Main relay 35 o0V -~ 0-02V A
‘Crankshaft position +5 6 08V 0-02V 7 _
+15 21 12v. 8-15V  Ignitionon
" Main relay 35 - 12V 8-15V s
Crankshaft position +5 6 12V 8-15V R | |
~ Throttle position switch . 8 00V 0.0-2.0V Ignition on and wide open throttle
Throttle position sw1tch 27 00V 0.0-20V Ignition on and closed throttle
Trigg cyl.1 19 12V 8-15V T
~Trigg cyl.2 38 12V 8-15V ”
 Triggcyl3 37 12V 8-15V "
Trigg cyl.4 18 12V 8-15V o -
 Brake light switch - 32° 12V 8-15V ' Ignition on and depress brake pedal
Brake light switch : 32 0.0V ' 0.0-3.0V Ignitioh on and release brake pedal
" Boost Pressure Control Valve, 100 40.0 Hz 1-110Hz - Ignition-on B - '
BPC » ST ey e e
7 Boost Pressure Control VaIve, 33 330Hz 1-110Hz. 7
BPC B o
Intake air temperature 14 231V 01-40V  Ignitionon .
‘- Wheel speed 34 - 821Hz 1 —'300 Hz ignition on, raise car and rotate
. f . . front wheels (Not LPT) :
Crankshaft position sensor 23 443 Hz 30 —100Hz = Engine running
Ground : 13 0.0V 0.0-0.2V A
. Ground 30 00V 0.0-02V "
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* Saab 9000 2.0 turbo; M91, man., DVAPC (contd.)

Parameter o Pin “Example = Limits ' Basic requirement
~ Ground, mtake air temperature 17 0.0V 00-02V - - Engine running N
Ignition pulses S » 29 932RPM  500-2000 RPM " - '
- Trggeyl1 . .~ 19 759Hz 5-20Hz 4
Triggeylt. 19 0.34‘ms 01-50ms . " g &
- Trigg cyl.2 . 38 734Hz 5-20Hz . ", RS
Triggeyl2 . 38 033ms 01-50ms " -
Trigg cyl.3 | .37 764Hz 5-20Hz "
. Triggeyld 37 034ms 01-50ms ”
Trigg cyl.4 : 18 . 7.52Hz: - 5-20Hz o
Triggcyl4 .. - .18 037ms - 041 -50 ms, I
~ Torque limitation - . 8  451Hz  200-2000Hz
Detect.cyl142 5 32Hz  10-100Hz 7
Detect. cyl 3+4 - .25 329Hz 10-100Hz

. Boost Pressure Control Valve'f ' f10 395Hz 30-110Hz  Varyengine speed

' Boost Pressure Control Valve .10 816ms  1-20ms 7
BPC , o
Boost Pressure. Control Valve 33 92.3Hz 30-110Hz "
BPC - S T :
Boost Pressure Control Valve, = 33 1.64ms =~ 1-20ms ?
BPC : Lo : ‘ L
" Knocksensor =~ 11 041V 00-50V ,
Intake: alrtemperature T 14 214V~ 01-40V . Engine running
~ CHECK ENGINE(MIL) -~ - 7 12V. ~ 8-15V = T
- +15 EEERIE 21 00V 00-20V.  lgnitionoff
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~ Saab 9000i 2.3, M91, aut,, ACC,DI

-~ Parameter

Torque limitation

200-2000 Hz

Pin ~ Example Limits: Basic requirement -
‘Main.ground 13 00V . 00-02V-  Active groundtest
+30 22 12V 8-15V . - "
~Ground . 3 . 00V  00-02V  ECM reconnected
Ground 15 00V 00-02V
+15 21 00V~ 00-20V  Ignition off
- Mainrelay ‘ 23 00V . 00-20V "
Crankshaft position +5 6 08V 0.0-20V moeo
+15 . - 21 . 12V . 8-15V Ignition on
Main relay 35 12V 8-15V ot
Crankshaft position +5 6 12V - 8-15v. -’
Triggeylt 19 12V° 8-15V
Triggcyl2 38 12V. _ 8-15V.
- Triggeyl3 37 12V 8-15V "
Trigg cyl.4 18 12V 8-15V " )
‘Throttle position signal 81 97.6Hz 90-110Hz ” S
Throttle position signal 31 347ms. t-4ms Ignition on and wide open throttle
Throttle position signal 31 - 9.66ms - 5-10ms Ignition on and closed throttle
Crankshaft position +5 23 32Hz - 30-100Hz. - Enginerunning
" Mainground 13- 00V.  00-02V "
‘Ground 30 00V  00-02V ”
Ground 15 00V 00-02V "
.~ Ignition pulses 29  1300RPM 500-2000 RPM ” B
_ Trigg cyl.1 19 15Hz ‘5-20Hz Engine running
~ Trigg cyl.1 19 325ms . 5-50ms ne
~ Trigg cyl.2 - 38 15Hz 5-20Hz
Triggeyl2 38  345ms 5-50ms . "
Triggcyl.3 37  8Hz - 5-20Hz ” .
iTrigg cyl.3 37.. 17.5ms  5-50ms A
. TTrigg cyl.4 18  145HZ 5-20Hz "
~ Trigg cyl.4 18  342ms. 5-50Hms "
36 425Hz ”
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* Saab 9000i 2.3, M91, aut., ACC, DI (contd.)

-Parameter

Detect.cyl 142
 Detect.cyl 3+4 -
' Dl‘sig'nal
Knock sensor

CHECK ENGINE (MIL) -~

415

-_Pin

5
25
. 26

1
7

21

Example .

' 55.5Hz

48.6 Hz

14.3Hz
00V
12V
00V

Limits

-10-100 Hz
10-100Hz
5-400Hz -
© 0.0-50V"
© . 8-15V

0.0-20V

* Basic requirement

: Engine run‘nihg '

”

~ Ignition off
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'Saab 9000 2.3 turbo, M92, aut., TCS (ETS), DVAPC

- Parameter - -~ - Pin Example Limits - Basic requirement
Main ground R 13 00V~ 0.0-02V Active ground test -
430 . 22 12V 8=15V . * R
Ground, knock sensor . . - 80 00V : 00-02V ECM rveco,nne'ctéd ' X
" Ground, crankshaft posiion =~ 15 . 00V - 00-02V . "
Ground, intake air temperature 17 0.0V . 00-02V m o
+15 ‘ - 21 00V . 00-20V - Ignitionoff
Mainrelay ~ . 3 00V 00-20V o
" Crankshaft position +5 6 . 08V 00-20V
+15 . - 21 " 12V 8-15V . Ignition on .
-~ Main relay - -8 12V 8-15V AP
Crankshaft posmon +5 6 12v 8-15v 7.
Trigg cyl.1 19 12V 8-15V .
Trigg cyl.2 38 12V 8-15v v
Triggcyl.3 .87 12V 8-15V v
Trigg cyl.4. 18 12v.. 8-15V | 7 o :
Brake Ilght swnch o 32 12V 8-15V Ignition on, dépréss brake pedal
Brake light switch o _ 32 0.0V  0.0-30 v ' Ignition on, release brake pedal
Boost Pressure Control Vave, = 10 385Hz . 1-110Hz Ignitionon -
BPC , o e o
- Boost Pressure Control VaIve - 33 842Hz 1-110Hz T
- BPC. - . o P ‘
~ Throttle position 3|gnal . 81 995Hz 90-110 Hz "o _
Throttle position signal =~ = 31  .299ms 0.1-4ms ~ Ignition on and widévokp‘en throttle
" Throttle pOsition signalk'] .31 9.36ms 5-10ms , Ignitidn on and closed throttle .-
Intake airtemperature 14 203 0.1-40V b'lgnltlon on :
Wheel speed : 34 490Hz ~1-300Hz  Ignition on, raise car and rotate
‘ v o . : . __frontwheels
-Crankshaft position sensor 23 53Hz '  30-100Hz  Engine running
~ Ground .. 13 00V-  00-02V " =
Ground 8 00V 00-02V "
Ground 15 00V 00-02V "
‘Ground, intake aif temperature 17 .00V =~ 00-02V - " ‘

Igniton pulses” -+ 20 895RPM  500-2000 RPM
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_ Saab 9000 2.3 turbo, M92, aut., TCS (ETS), DVAPC (contd.)

‘Parameter. - Pin -~ Example Limits = Basic requirement
Triggeylt - ' 019 7.29 Hz 5-20Hz = - Engine running =

Triggeylt -~~~ 19 339ms 5-50ms - "
 Triggeyl2 - - 38 7.35Hz. 5-20Hz. o

Trigg cyl.2 - ' 38  33.6ms '_.‘ 5-50ms

Triggeyl3 . 87 8Hz  5-20Hz - "

Trigg cyl.3 ’ , 37 475ms - 5-50ms "

Triggcyl4 18  B55Hz - 5-20Hz .’

Trigg cyl.4 18 3Bms  5-50ms

" Torque limitation 36 440Hz  200-2000Hz
Detect.cyli+2 - 5 41Hz  10-100Hz "
‘Detect.cyl3+4 25 958Hz 10-100Hz  ” o
_ Boost Pressure Control Valve, - 10 405Hz 30-110 ~  Vary engine speed
BPC R L ST e

Boost Pressure Control Valve, 10 816ms 1-20ms 7 '

BPC e S | SR 7
" Boost Pressure Control Valve, ~ 33 ~ 92.3Hz ~ 30-110° "

.BPC e ~ j : S
. Boost Pressure Control Valve, 33 1.63ms 1-20ms .

Knock sensor S 11 . 058V~ 0.050V. Engine running
Intake air temperature 14 195V 01-40V  ” I
CHECKENGINEMIL) 7 12V 8-15V "

+15 21 00V . 00-20V  Ignition off
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- Saab 9000i 2.0, M91, man., ACC,LH2.4

- Parameter - Pin - Example  Limits Basic requirement .
‘Main ground <5 ooV 0.0-02V ' Activegroundtest .
Main ground 17 00V . 00-02V.. "
* Ground, mass air flow - 6 00V - 00-02V "
#30- - 4 12V 8-15V" "
R 35 00V - 0.0-20V Ignition off -
Main relay #85 21 128V - 8-15V
Main relay #87 9 00V 0.02.0V "
~ Fuel pump relay #85 - 20 00V ' 00-30V - "
intake mass air flow 7 00V  00-10V "
+15 .35 . 122V 8-15V Ignition on
‘Main relay #85 21 133V 0.0-40V_ . "
Main relay #87 9 117V 8-15V -
Fuel pump relay #85 20 118V~ 8-15V’ ”
' Injectors : 18 118V . 8-15V
“Code, cold start speed 15 118V 8-15V - »
Cold starting valve 32 119V 8-15V "
Throttle position switch .3 00V  00-20V -
"Throttle positionswitch ~ - 2 0.0V 00-20V - "
Engine coolanttemp.-~ -~ - 13 068V  0.1-4.0V " o
Ignition pulses 1~ 427 RPM ' 400-2000 RPM Engine running
~ Main ground . 5 00V  00-02V SR
.- Main ground 17 - 00V 00-02V »
~ Ground, mass air flow 6 00V  00-02V "
Fuel pump relay #85 20 102V 00-40V "
Intake mass air flow. 7 244V 15-30V "
Injectors o 18 . 16.7 Hz 10-25Hz "
Injectors =~ , 18 3.19ms "‘1 —10ms ?
- Engine load signal - 25 144Hz 1 —200 Hz o TS -
Intake mass air flow 7 343V 30-40V  Actuate throttle 3000 RPM
" IAC valve 33 97.5Hz 90-110Hz  Engineidiing’ :
IAC valve 33 367ms 1-16ms "
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'Saab 9000i 2.0 , M91, man., ACC, LH 2.4 (contd.)

Parameter -

AC—-In
A/C -

Fuel consumption pulse .-
‘ CHECK ENGINE (MIL) ‘

Oxygen sensor
Oxygen sensor
Ignition pulses

: Engine coolahi temp.

"~ Burn off air mass' .

+15

Pin

22
24

24

: 13

- 35

 1_4\
l 14
1

- Example -

RIRRY
145V

110 Hz

AV

029V -

‘076 V
3190

RPM

060V

425V

00V

Limits

8-15V

0.0-3.0V
© 5-1000 Hz
8-15V
0.0-03V
- 06-10V -
3000-5000
'RPM

33-50V

0.0-3.0V

- Basic requirement

Engine running and switch onAC

Engine runmng and switch off A/C
Engine ldllng

"

” -
”

: Actuate throttle above 3000 RPM

(This applies only to burn off test of

_ A  mass air flow)
01-07V ,
o - waits until the engine coolant tem-

Engine running, ISAT scan tool B

perature sensor gives a S|gnal be- o

Jow 0.7 V-
_ Ignition off, ISAT scan tool walts for

burn off signal

-Ignition off
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~ Saab 9000i 2.3, M90, man., ACC, LH 2.4.1

'Example

A/C Relay #85 -

ooVv..

Parameter Pin Limits Basic requirement
Main ground 5 00V . 00-02V ~Active ground test ‘
‘Main ground 17 00V~ 0.0-02V o '
‘Ground, mass air flow 6 00V 0.0-0.2V "
+30. 4 12V 8-15V -
415 35. 00V - 00-20V Ignition off
Main relay #85. 21 12V 8-15V ”
“Main relay #87 9 12V . . 8-15V ”
Fuel pump relay #85 20 00V - 00-30V "
Intake mass air flow 7 00V 00-10V  »
+15 35 122V 8-15V.  Ignitionon
Main relay #85 21 116V 00-4.0V S
'Main relay #87 9 17V 8-15V "
Fuel pump relay #85 B 200 118V - 8-15V ”
Injectors - ' 18 11.8V 8-15V ” , _
| Throttle position switch. 3 00V 0.0-2.0V Ignition on and wide open throttle
Throttle position switch 2 00V  00-20V _  Ignitionon and closed throttle
Engine coolant temp. 13 068V - 0.1-40V Ignition on
Ignition pulses ' 1 1050 RPM 400—2000 RPM - Engine running
Main ground 5 00V 00-02V. ” |
Main ground 17 0.0V 0.0 — 02V ”
Ground, mass air flow 6 00V 00-02V "
Fuel pump relay #85 200 1.02V  0.0-40V "
Intake mass air flow 7 25V 1.5-30vV -~
' Injectors N 18 163Hz  10-25Hz ”
Injectors o, 18+ 209ms 1-10ms "
Engine load signal 25 144Hz 1-200Hz " , ,
" Intake mass air flow 7 343V .30-40V  Actuate throttle 3000 RPM
" IAC valve ' 33  97.5Hz 90-110Hz  Engine idling B
~ IAC valve 33 367ms 1-10ms -
‘A/IC—In ~ 14 111V 8-15V Engine running and switch on A/C
11 00-30V - ” ‘ ' |
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© Saab 9000i 2.3, M90, man., ACC, LH 2.4.1 (contd.)

Parameter

AlC—In
A/C Relay #85
* Fuel consumption pulse
CHECK ENGINE _(MIL)_
' Oxygen sensor
‘Oxygen sensor -
' Ignition pulses

. Engine coolant tem;?.

" Burn-off air mass

~+15

" Pin

14
-1
31

22
24

24

13

35

056V

- Example  Limits

1.1V 8-15V
0.29V 0.0-0.3V
076V ~ 0.6-1.0V

3190RPM 3000-5000RPM

- 01-07V

0.44V
395V  83-50V
00V . 00-30V

» . 00-30V
12V 8-15V
24 Hz 5-1000 Hz -

” E I

”

Basic requirement
Engine running and switch off A/C

Engine runn'ing‘ at .i‘dling speed

”»

Actuate throttle above 3000.RPM

(This applies only to burn off test of . ‘

air mass) -
Engine running, ISAT scan tool waits

_until the engine coolant temperature

sensor gives a S|gnal below 0.7V

Ignition off, ISAT scan tool waits for -
burn off signal

Ignition off




60 SIM Vreadings

Saab 9000i 2.3, M91, aut.,, ACC, LH2.4.2

- - Basic.requirement

" Parameter ... Pin’ Example Limits
"~ Main ground L L 5 0.0V . .00-02V ©  Active ground test
Main ground .17 00V 00-02V o
Ground, mass alrflow 6 00V - 00-02V "
+30 VT 4 12V - g-15V
+15 o 8 00V  8-15V Ignition off
* Main relay #85 21 128V 8-15v v -
~Mainrelay#87 9 0.0V 00-20V  ”
Fuelpumprelay#85 - 20 0.0V 00-30V .
Intake mass airfow - 7 0.0V. 0.0-1.0V " S
+15 o . 8 122V 8-15V ~ Ignition on ‘
Mainrelay#85 21 133V 00-40V "
Mainrelay #87 9 M7V 8-15V
Fuel pump rélay #85 .20 1.8V 8’-—15V ” '
~ Injectors - 18 118V B8-15V ,
IACvalve - 15 97.7Hz 90-110Hz  ”
IACvalve 15 252ms 1.0-100ms "
IACvave =~ 33 976Hz 90-110Hz *
IACvalve”- .~~~ 33 762ms 1.0-100ms "
Throttle position +5V .~ 10. 498V ° 46-54V  * .(
~ Throttle position sensor i 2 OK . ' ‘ Ignition on, depress and release the o
R ST - . : o ~ accelerator pedal -
- Throttle position signal - 38 97.7Hz 90-110Hz Ignitionon

Ignition on and wide open throttle -

Throttle position.signal '3 157ms. 1.0-40ms..
Throttle position'signal o 3 5.7_2 ms 5.0- 10.0ms  Ignition on and closed throttle
' Englne coolant temp ’ 13 068V  01-40V Ignition on - o
~AC-In 14 967V 8-15V Ignition on, switch on A/C
- AC Helay#85 o 11 112V 8-15V. o
CAG-=In 14 010V 00-3.0V - Ignition on, switch off A/C
"“Wheel speed . 34  602Hz 1-300Hz. Ignition on, raise car and rotate
o . . R o , o right-hand front wheel
Ignition pulses : 1. 950 RPM  400-2000 RPM Engine running.
‘ \ 00V . - 00-02V » s

Main ground .5
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© Saab 9000i 2.3, M91, aut.,, ACC, LH 2.4.2 (contd))

Parameter

- Main ground
Ground mass alrflow
Fuel pump relay #85

flntake mass alrflow ‘

‘Injectors

" Injectors .

- Engine load signal
Intake mass air flow .
lAC valve -

~ IACvalve

"IAC valve
" IAC-valve
Drive -

Drive -

DI signal

Fuel consumption pulse
CHECK ENGINE (MIL)

Oxygen sensor
Oxygen sensor
- Ignition pulses

Engine bool’ant temp.

-Mass air flow temp. -

. +15

e Pin .

17 ,

00V
1.02V

244V

. 16.7Hz
8.19ms

20

18
18

25

15
15
- 33
.33

30

30
28
”:31'
- 22
24
24

13

- 35

00V

060V

00V,

Example’

0.0V

14_.4 Hz
3.20V:.

- 97.6 Hz
5.28ms
- 97.5Hz

‘476 m
132V

152 Hz

29.5 Hz

1AV

029V

0.76 V

3190 RPM

425V

. 04-07V:

Limits

- 0.0-02V

0.0-0.2V
0.0 - 4.0'_V"

15-3.0V
"10-25Hz

1-10ms

1-200Hz . '

30-40V
90 - 110 Hz
1-10ms’

90 — 110 Hz
1-10ms

- 8-15V.

. 0.0-5.0V

5= 400 Hz

 5-1000Hz

5-15V

©0.0-03V -
06-1.0V

3000-5000RPM

35-50V

£ 0.0-30V

Basic requirement

-- Engine running

Actuate throttle 3000 RPM
Englne |dl|ng

v Englne runmng, gearin posmon R
D,3,2,1 | A

Engine running, gear in parkmg pOSI-‘
tion (P) _

"Engine running

- Engine running

Actuate throttle above 3000 RPM
(This applies only to burn off test of

- air mass)

Engme running, ISAT scan tool walts

- until the engine coolant temperature
. sensor gives a S|gnal below 0.7 V

Ignition off. ISAT scan tool waits for' 3
a‘signal for burn—off o

Ignition off
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~ Saab 9000 turbo 2.3, M92, aut., TCS (ETS), LH2.4.2

Parameter ~  ~  Pin Example Limits ~ Basic requirement
‘Main ground 5. 0.0V '0.0-0.2V- Active ground test
‘Main ground ' 17 00V ~ 00-02V "
Ground, massairfow = - . 6 .00V  00-02V  *
+30 - - 4 12v  8-15V _
+15 .~ 38 00V 0.0-2.0V  Ignition off
Mainrelay#85 21 128V 8-15v " :
Main relay #87 = 9 00V - 00-20V "
~ Fuelpumprelay#85 =~ 20 00V = 00-30V o
Intake massairflow 7 0.0V 00-10V ~ "~ ,
+15 e 3 122V 8-15V ' Ignitionon .
~ Mainrelay#85 . - 21 1.33V  00-40V -
Main relay #87 9 M7V 8-15V . "
" Fuel pump relay #85 20 118V 8-15V ",
Injectors : 18 118V 8-15v .
Thrcttlé posit/ionéignal 3 99.5,Hz - 90-110Hz ) Ignitioh on o ,
Throttle position signal ~ 8 377ms 1.0-40ms Ignition on and wide open throttle
Throttle position signal ~ '3~ 9.39ms  5.0-10.0ms Ignition on and closed throttle
'Engine coolant temp. - 13 060V 0.1-40V  Igniionon - L
~‘Wheel speed - ' 34 488Hz. 1-300Hz Ignition on, raise car and rotate
I o . . o - right-hand front wheel ‘
Ignition pulses S o1 950 RPM  400-2000 RPM Engine running
Mainground 5 00V  00-02V ” ' o
‘Mainground =~ 17 0.0V 0.0-02V "
Ground, mass air flow. 6 00V  00-02V. " -
Fuel pump relay #85- .20 0 1.02V 0.0-40V T
Intake mass air flow * - 7. 244V 15-30V "
Injectors 18  167Hz 10-25Hz = "
Injectors 18 319ms 1-10ms
Engine load signal. 25 144Hz 1-200Hz = " . , ;o
Intake mass air flow -7 - 3.20 AV 3.0—4.0'\_/ , Actuatéthrottle 3000 RPM o
. Drive . S - 30 132v 8—15V . Engine‘running and transmission

rangeR, D, 3,2,1 .
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Saab 9000 turbo 2.3, M92, aut., TCS (ETS), LH 2.4.2 (contd.)

Parameter ¢ Pin  Example Limits Basic requirement
Drive ' - 30 00V - 0.,0—5.0 V.©  Engine running and transmlssmn set
o IR _ o _ -to parking (P) :
- DI sxgnal - 28 152Hz . 5-400 Hz ~~ Engine running
Fuel consumption pulse 81 295Hz  5-1000Hz D
CHECK ENGINE (ML) 22 111V 8-15V K
Oxygen sensor 24 029V  0.0-03V AN
Oxygen sensor .~ .24 0.76 V 0.6-1.0V ‘ ' Englne runmng :
Ignition pulses o 1 3190 RPM 3000-5000RPM Actuate throttle above 3000 RPM
- ' N ' ‘ . (This applies only to burn off test of
- § - , PR . airmass) :
- Engine coolanttemp. .. . i3 060V  01-07V ~ Engine running, ISAT scan tool waits -

until the engine coolant temperature .
: ‘ , » . o : sensor gives-a signal below 0.7V -
Burn off air mass - ’ ' 8 349V 3.3-5.0V _ Ignition off, ISAT scan tool waits for
: o o L ' . burn off signal
C+15 . 5 3 00V~ 0.0-30V Ignition off




| 64 SIM readings

Saab 900 V6, man., ACC, Motronic M2.8.1

Parameter T R P_in-\v

‘Ground, ignition

Example  :Limits

00V

00-02V.

Basic requirement

. 8-15V

; -~ Active ground test
Ground, oxygensensor ~ 10 - 0.0V - 0.0-02V " "
Ground, injector ‘14 00V 00-02V "
" Ground, ECM 19 . 00V 00-02V  ”
Ground, driver stage 24 0.0V 00-02V .~ "
+30 | 18 12V 80-150V . ™ -
Ground, sensor ~ 80 00V 00-02V ECMreconnected -
Ground, crankshaft positon = 48 0.0V 00-02V : " '
415 ' a 27 00V . 00-30V - Ignitionoff
Main relay #85 - 46 12V 8-15V . '
Main relay #87 =~ 37 00V 00-30V "
Fuel pump relay #85 3 00V 00-30V .
- Throttle position +5V 12 00V  00-10V "
+15 27 12V - 8-15V Ignition on
Main relay #85 46° 00V  00-3.0V v
Main relay #87 37 12V 8-15V . -
- Fuel pump felay#8'5 3 12V 8-15V g
Throttle posmon +5V 12 BV ' 48-52V
" Injector, cyl. 1 : 17 12V 8-15V "
Injector, cyl. 2 16 12V 8-15V "
Injector, cyl. 3 85 12V . - 8-15V . ’
Injector, cyl. 4 34 12V 8-15V "
Injector, cyl. 5 - 15 12V 8-15V "
~ Injector, cyl. 6 33 12V -8-15V. ”
Ignition coil, cyl 144 1 12V . 8- 15V "
~Ignition coil, cyl. 2 + 5 20 12V . 8-15V K
~ Ignition coil, cyl. 3 + 6 21 12V 8-15V. " S ‘
Throtﬂe position sensor . - 53 OK - B ' lgnmon on, depress and release the .
B ' o » - - accelerator pedal ’
Throttle position signal 54 100 Hz 90-110Hz Ignition on
~ Intake mass air flow 7 005V 00-05V " '
TCS test signal 88 31Hz = 29-83Hz "
" EVAP valve 5 12V 8-15V o
~ IACvalve 12V "




| SIM readihgs '65 '

Injector, cyl.

3.18 ms

1.0-200ms -

‘Saab 900 V6, man., ACC, Motronic M2.8.1 (contd.)
- Parameter "'Pin Example- Limits Basic requirement .
Engine coolant temp. - ‘45  1.88V  .0.1-45V  Ignition on
Intake air temperature 44 379V 01-45V = "
-~ CHECK ENGINE (MIL) 22 00V . 00-30V "
~ Torque limitation 51 12V 8-15V o | o
Wheel speed = - 9 10Hz  1-300Hz Ignition on, raise car and rotate
: . R S o "+ right-hand front wheel ‘
Crankshaft position input 49  808Hz - 500-2000Hz  Engine running
~ Camshaft position sensor 8 7Hz  30-200Hz "
- Ground, ignition - : 2 00V  00-02V "
~ Ground, oxygen sensor 10 . 0.0V _0.0 -0.2V
Ground, injector -~ - 14 0.0V 0.0-02V "
Ground, ECM 19 00V  00-02V "
Ground, driver stage 24 00V 0.0-0.2V " \
~_Ground, sensor 30 00V  00-02 v Engine running
‘Ground, cranksh_aft positon =~ 48 0.0V 00-02V 7
Fuel pump relay #85 3 00V -~ 00-30V "
- Ignition coil, cyl. 1+4 1 16Hz  5-25Hz~ »
Ignition coil, cyl. 2+ 5 20 16Hz = 5-25Hz -
Ignition coil, cyl. 3 + 6 21 15Hz - 5-25Hz 7
Intake mass air flow 7 087V 02-20V - "
Injector, cyl. 1 17 7.03Hz = 20-20Hz . "
Injector, cyl. 1 17~ 394ms 1.0-200ms "
Injector, cyl. 2 16 - 672Hz 20-20Hz- "
Injector, cyl. 2 16 3.40ms  1.0-200ms ~
" Injector, cyl. 3. 3  655Hz 20-20Hz "
Injector, cyl. 3 35 334ms 1.0-200ms "
Injector, cyl. 4 34 667Hz 20-20Hz ”
‘Injector, cyl. 4 34  327ms. 1.0-200ms ”
. Injector, cyl. 5 15 7.33Hz .20-20Hz e
Injector, cyl. 5 15 = 389ms 1.0-200ms "’
Injector, cyl. 6 - 33 6.53Hz 2.0-20Hz "
6 33 "
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Saab 900 V6, man., ACC, Motronic M2.8.1 (contd.)

Parameter

EVAP valve
IAC valve
IAC valve
"IAC valve - _
“Throttle position signal
‘ Throtﬂe position signal
Intake mass air flow
- Knock sensor 1-3-5
" Knock sensor 2-4-6
AC-In
A/C Relay #85
-A/C=In ‘
" A/C Relay #85

* Front heated oxygen sensor

(osy 4
Front heated oxygen sensor
(O81)

Rear heated oxygen sensor
(oxygen sensor 2) B

Rear heated oxygen sensor
" (oxygen sensor 2)

EVAP valve
Engine coolant temp.
Intake air temperature
" Engine RPM
'CHECK ENGINE (MIL)
+15 S

Pin.

TN SRNCY

54
- 54

11

- 29

40
25

40

25
28

28
47

a7

45
44
43

22
27 -

Example

12V

12V
100 Hz

-4.55ms

100 Hz:
9.06 ms

145V
0.4V

129V

127V
017V

0.19V
13.2V
00V

071V

013V

073V

15.0 Hz

101V
871V
 771RPM

131V
0.19V

Limits

8—15V

8-15V
90 -~ 110 Hz.

1.0-10.0 ms

90 -110 Hz

05-10ms

1.4-30V

- 01-5.0V

0.1-50V

'8-15V

0.0-2.0V
0.0-2.0V -

-~ g-15V
0.0-03V

07-1.0V

0.0-0.3V

07-10V .

14-16 Hz
0.1-45V

01-45V
500-2000 RPM

8—15RPM
0.0-3.0V

‘Basic requirement

~ Engine running

”

»o

s ]

”

' Actuate throttle 2500 RPM

Enginé idling
Engine running and switch on A/C

”

E-ngine running and switch off AIC -

Engine running

Switch off the engine
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~ Saab 900, V6, aut., ACC, Motronic M2.8.1 -

TCStestsignal -~ = 38

31 Hz .

29 -33Hz

Parameter : ~_Pin  Example Limits _Basic requirement
vG'round,'ignition' .2 .00V . 00-02V - ~ Active ground test
~ Ground, oxygensensor 100 00V  00-02V " '
Ground, injector. - 14 00V  00-02V "
Ground ECM -~ .- .19 00V 00-02V "
Ground, driver stage 24 00V  00-02V "
430 Con 18 12V - 8.0-15.0V ,
_Ground, sensor - - .3 . 00V 0.0-02V  ~  ECMreconnected
- Ground, crankshaft position 48 0.0V 0.0-02V 7 , :
+15 21 o0V 0.0-3.0V Ignition off
Main relay #85 - 46 12V 8-15V ” ‘
Main relay #87 3 37 00V 00-3.0V
Fuel pump relay #85 '3 00 \ 0.0-30V ”
‘Throttle position +5V 12~ 00V~ 00-1.0V .
415 27 12V 8-15V . Ignitionon -
Main relay #85 = - 46 00V 00-30V " '
Mainrelay#87. 37 12V 8-15V
Fuelpumprelay#85 .3 12V 8-15V" i "
Throttle position +5V 12 5V 48-52V 7
Injector, cyl. 1 =~ 17 12v . 8-15V .’
Injector, cyl. 2 B 16 12V 8-15V "
Injector,cy.3 8 12V 8-15V. "
Injector, cyl. 4 .. 34 12V 8-15V "
Injector, cyl. 5 15 12V 8—-15V Ignition on
Injector,cyl.6 33 12V 8-15V U
|gnition coil, cyl. 144 1 12V 8-15V. "
Ignition coil, cyl. 2 +5 20 12V 8-15V g
Ignition coil, cyl. 3+6 21 12V 8-15V , _
-Throttie position sensor . 53 OK o ) _Igniﬁoh on; depress and release the
o R o C , ~ accelerator pedal
Throttle position signal 54 100Hz -~ 90—110Hz - 'Ignitionon
Intake mass air flow 7 - 005V 00-05V I




68 SIM readings -

Saab 900, VG,'~.aut.,' ACC, _'I\I‘Io'tro,rivic M2.8.1 A(cbntd};); |

- Parameter ' . Pin Example = Limits © . Basic requirement

EVAP valve .. 5 12V . 8-15V - Ignitionon -

IAC valve | 4 12V 8-15V "

Engine coolanttemp. 45 - 09V . 01-45V . "

Intake air temperature . 44 376V 01-45V "

CHECKENGINE (MIL) 22" 014V . 0.0-3.0V

Torque limitation .51 12V 8-15V . " e
“Wheel s‘peed B , -9 205Hz 1-300 Hz ~ Ignition on, raise car and rotate

_ o ’ ‘ - o o - right=hand front wheel - ‘

Crankshaft position input 49 . 1380Hz 500-2000Hz - Engine running

~ Camshaft positionsensor -~ 8 7Hz - 3.0- 20.0Hz  Engine running
. Ground, ignition * ~ 2 00V 10.0-0.2 v r '
- Ground, oxygensensor - - 10 -~ 0.0V ~  0.0-02V "
Ground,injector 14 00V 00-02V  *

Ground, ECM - 19 0.0V 0.0-02V. "
Ground, driverstage - - 24 - 0.0V 00-02V "

. Ground,sensor ..~ -~ .30 00V 00-02V Engine running
-Ground, crankshaft positon =~ 48 0.0V~ 00-02V "
Fuelpumprelay#85 3 00V = 00-3.0V. n

Ignition coil, cyl. 1+4 1 16Hz - 5-25Hz >

. lgnitioncoil,cyl.2+5 200 16Hz  5-25Hz . ”

Ignitioncoil,cyl. 346 ' 21 15Hz  5-25Hz ~  ”

-~ Intake mass airflow = 7. 087V 02-20V "

Injector, cyl. 1 17 7.038Hz 20-20Hz. "
“Injector, cyl. 1 17 394ms - 1.0-200ms
Injector, cyl.2. = . 16 672Hz 20-20Hz "
Injector, cyl. 2 = .. 16 340ms ' 1.0-200ms "
Injector, cyl. 3 35 655Hz 20-20Hz "
~ Injector, cyl.3" '35 334ms 1.0-200ms "
“Injector, cyl. 4 84 667Hz 20-20Hz "
Injector,cyl.4 - 34 327ms 10-200ms "
Injector,cyl. 5~~~ 16  7.33Hz 20-20Hz = ”
Injector, cyl. 5 o 15 389ms.  1.0-200ms " .-
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~ Saab 900, V6, aut., ACC, Motronic M2.8.1 (contd.)

Parameter - .

Injector, cyl. 6

- Injector,cyl. 6

, IAC valve:
IAC valve

Throttle position signal o

Throttle position signal
“Intake mass air flow
~ Knock sensor 1-3-5

" Knock sensor 2—4-6

AC-In .
AIC Relay #85
A/C -

A Relay #85

Front heated oxygen sensor‘v :

(0s1)

~

Front heated oxygen sensor :

(OS1)

_Rear heated oxygen sensor
(oxygen sensor 2)

Rear-heated oxygen sensor

- (oxygen sensor 2)
EVAPvalve =

" Engine coolant temp.
Intake air temperature
Engine RPM '
CHECK ENGINE (MIL)

“+15 ‘

Pin

.33 .

33

54
54

11

29
o

25

40

25

4z
. 28 )
28
v

47

45

44

43
22

27

Example

6.53Hz
- 3.18ms

100 Hz
4.55ms .
100 Hz

9.06 ms

145V
041V -
129V -
127V
017V

0.19V

132V
114V

0.39V

ooV
071V

013V

0.73V

15.0 Hz

1.01V

371V

 771RPM -
131V
0.19V

Limits -

20-20Hz

1.0-200ms
" 90-110Hz

1.0-10.0 ms
90 -110 Hz.

05-10ms" |

1.4-3.0V

S 01-50V
0.1-5.0V

8—15V

00-20V
1 0.0-20V

8-15V

n8—15v>_=>
00— 2ovn
:aa—asv
0710V
00-08V
v.@j—iov  |

14-16Hz
-0.1-45V

01-45V"

500-2000 RPM
8-15RPM
0.0-30V

Basic requirement

'Engine running

n

: Actuate throttle 2500 RPM -

Engme |d||ng
Engine running and switch on AIC

”

Engine running and switch off A/C
'Engine running and transmissi‘o‘nvse‘t‘
~toR,D,3,2,1

Engine runmng and transmnssuon set '

" toPorN
' Engine running

- Switch off the engine




70 SIM réa‘di'n‘g_s :

~ Saab 900, man., A/C, Motronic M2.10.2

Parameter .~ Pin  Example ' Limits - Basic requirement .
Ground, ignition .2 00V 00-02V  Adtive ground test
~Ground, oxygen sensor .~ 10 00V  00-02V . " e
Ground, injector - - 14 00V . 00-02V ”
' Ground, ECM ‘ 19 00V  00-02V "~ "
. Ground, driver stage 24 ’ 0.0V 0.0-02V - ”
+30 ’ ‘ 18 12V~ 80-150V -~ " - : ;
- Ground, mass air flow 26 0.0V 0.0-0.2V . ECM reconnected
‘Ground, sensor } 30 00V  00-02V » o o
Ground, crankshaft position 48 00V  00-02V :
+15 27 00V  00-30V . Ignitionoff
'Main relay #85 - © .8 12V 8-15V o
Main relay #87 87 00V  00-30V :
 Fuelpumprelay#85 -~ 3 00V * 0.0-3.0V o
Throttle position +5V 12 00V 00-1.0V ». x
+16 27 12V:  8-15V Ignitionon )
Main relay #85 3 00V  00-3.0V e
Main relay #87 37 12V 8-15V L
Fuelpumprelay#85 -~ 3 12V 8-15V. = *
Throttle position +5V 12 5V 48-52V "
Injector, cyl. 1 o .17 12V . 8—15v .
Injector, cyl. 2~ .. 84 12V . - 8-15V T
Injector, cyl. 3 16 12V 8-15V R
“Injector, cyl. 4 . 3 12V .~ 8-15V  Ignition on
“Ignition coil | 1 12v. - g-15V . s |
" Throttle position sensor 53 . Ignition on, depress and release the
L o : : - accelerator pedal :
Throttle position signal .~ .54 - 100Hz - 99-101Hz Ignition on
Intake mass air flow 7 001V 00-05V "
- EVAPvalve ' 5 12V - 8=15V o
. IACvave = 4  100Hz 90-110Hz *
IACvalve - 4 244ms 1-10ms = "

IACvalve 22 © 100Hz  90-110Hz "
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‘Saab 9'00, man., A/C, MOtro‘nic M2'.,1.0.21(cbntd.)

- Example

Limits

1AC valve

22

- 6.28 ms

1.0-100ms

- Parameter Pin Basic requirement
IAC valve o 22 7.42ms 1-10ms Ignition on
Engine coolant temp. .45 115V 0.1-45V "
' CHECK ENGINE (MIL) o2~ 085V  0.0-3.0V "
Torque limitation 51 431V 45-55V » -
~ Electrical load - 44 12V 8-15V " o ;
Wheel speed 9  974Hz 1-300Hz Ignition on, raise car and rotate
, o - right-hand front wheel
Crankshaft position input 49 - 846Hz  500-2000Hz  Engine running ‘
Camshaft position sensor - 8 728Hz 30-200Hz * =
“Ground, ignition 2 00V 0.0-02V. "
~ Ground, oxygen sensor 10 00V. - 00-02V . "
Ground, injector 14 - 00V 0.0-02V ~ *
Ground, ECM 19 00V  00-02V "
" Ground, driver stage ‘24 00V  00-02V "
Ground, mass air flow 26 00V . 00-02V ”
Ground, sensor 30 00V 00-02V  Engine running -
‘Ground, crankshaft positon 48 0.0V~ 0.0-0.2V "
Fuel pump relay #85 3 014V ~ 00-30V" "
Ignition coil 1 807Hz 5-25Hz
Intake mass air flow 7 079V - 02-20V "
Injector, cyl. 1 17 756Hz 20-20Hz  ”
Injector, cyl. 1 17  424ms  1.0-200ms
Injector, cyl. 2 34 748Hz  20-20Hz "
Injector, cyl. 2 - -8 416ms- 1.0-200ms 7
~ Injector, cyl. 3 16 . 7.25Hz = 2.0-20Hz " -
" Injector, cyl. 3 16 410ms 1.0-200ms -~
Injector, cyl. 4 35 = 750Hz  2.0-20-Hz »
Injector, cyl. 4 35  414ms 10-200ms ”
IACvalve 4 100Hz - 90-10Hz  ”
IAC valve 4 . 359ms- 1.0-100ms
‘IAC valve 22 100Hz 90-110Hz' ”
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~ Saab 900, man., A/C, Motronic M2.10.2 (contd.)

‘Parameter . Pin Example Limits - . Basic requirement
~ Throttle position signal ..~ 52 - 100 Hz 190 -110 Hz Engine running
~Throttle position signal 52 692ms. 05-10ms = " . L
Intake mass airflow =~~~ 7 190V~ 14-30V  Actuate throttle 2500 RPM
. Knock sensor x 1 158V " 01.-50V . Engineidling ‘
* Electricalload 44 12V- 8-15V - Engineidling .
. AMC=In . - 41 136V - 8-15V - Enginerunning and switch on A/C
A/CRelay#85 ~ 33 007V~ 00-20V " S e
AC-In ‘ 41 094V . 0.0-20V Engine running and switch off A/C -~
A/ICRelay#85 33 12V 8-15V "
- Code, automatic transmis- 40 053V 00-2.0V  Enginerunning - L
sion : : ' ' _ ‘
- Oxygensensor 28 029V  00-03V ~”
Oxygen sensor - © 28 073V 07-10V "
EVAPvave . . 5 .150Hz 14-16Hz Engine running
'Engine coolant temp. 45 101V . 01-45V " T
EngineRPM 43  771RPM 500-2000RPM "
CHECK ENGINE (MIL) 22 131V 8-15RPM " £
+15 27 049V . 00-30V ~ Switch off the engine. "
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Saab 900, aut., Motronic M2.10.2

Pin’ |

. 1AC valve

1-10ms

Parameter ~ Example  Limits ' Basic requirement e
Ground, ignition 2. 00V- . 00-02V ' Activegroundtest
Ground, oxygen sensor 40 00V - 00-02V . " '
~ Ground, injector - 14 00V 0.0-02V -7
Ground, ECM - 19 00V ~ 00-02V "
Ground, driver stage 24° 00V . 00-02V »
+30 B 18 12V 80-150V - " O
- Ground, mass air flow 26 00V  "00-02V ECMreconnected
Ground sensor ' 30 00V 00-02V e
. Ground, crankshaft posntlon‘ 48 00V . 00-02V° "
+15 - 27 ~ 00V  00-30V Ignition off
. Main relay #85 -3 12v. ~ 8-15V R
Main relay #87 | 37 00V  00-30V ”
~ Fuel pump relay #85 3 00V ~ 00-30V:
‘Throttle position +5V - 12 0.0V 0.0-1.0V "
L5 27 12V, - 8-15V Ignition on
Main relay #85 8 00V  00-30V "
‘Main relay #87 ‘37 12V .8-15V
Fuel pump relay #85 3 12V 8-15v - "
Throttle position +5V 12 5V - 48-52V ”
Injector, cyl. 1+ 17 12V, g-15v. "
Injector, cyl. 2 34 12V . 8-15V ”
- Injector, cyl. 3 16 12V 8-15V
~Injector, cyl. 4 .8 12V 8-15V ”
Ignition coil ‘ 12V 8-15V
Throttle posmon sensor : '53 ‘ oK o 'Igmtlon on, depress and release the
: S e _ accelerator pedal - :
Throttle position s:gnal 54 100Hz  99-101Hz. *Ignition on -
Intake mass air flow 7 -001V- 00-05V " :
EVAP valve 5 12V g-15v "
IAC valve 4 . 100Hz  90-110Hz - "
" IAC valve 4 184ms 1-10ms
IAC valve 22 100Hz 90-110Hz "
22  7.44ms .
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"Saab._900, aut., Motronic VM2.10.2 (¢ontd.)- e

Parameter =~~~ . Pin.. . Example Limits - Basic requirement
Engine coolant temp. 45 . 115V 01-45V  igritonon .
 CHECKENGINE (MIL) 22 085V  00-30V. .~ S
Torque limitation © 51 431V’ 45-55V "
Electrical load : 44 12V g-15V 7 S L
Wheel speed - - 9 " 974Hz  1-300 Hz " Ignition on, raise car and rotate
_ L . S : - - .right-hand front wheel
Crankshaft position input 49 © . 662Hz  500-2000 Hz Engine running y
- Camshaft position sensor = - 8 123Hz 30-200Hz " o
Ground, ignition - -~ 2 00V . 00-02V = "
Ground, oxygen sensor -10 . 0.0V - 0.0~02 Vo ”
Ground, injector .~ 14 00V  00-02V 7
Ground, ECM 19 00V 00-02V  *
_Ground, driver stage 24 00V . 00-02V- ”
- Ground, mass air flow 26 0.0V 00-02V " ‘
- Ground, sensor ;30;‘ 0.0V - 00 ~02V * Engine running
“Ground, crankshaft position 48 00V - 00-02V " '
Fuelpumprelay#85 . .3 014V 00-30V ”
Ignition coil .1 307Hz 5-25Hz = ”.
Intake mass airflow "7 079V 02-20V  ”
‘lhjector, cy.1 17 756Hz =~ 20-20Hz " ”

Injector, cyl. 1 17 424ms - 1.0-200ms "
Injector, cyl. 2 34  718Hz 20-20Hz  ”

" Injector, cyl. 2 ’ 3  416ms . 1.0-200ms *

~Injector, cyl. 3 ’ 16 © 7.25Hz = 20-20Hz. = *
Injector, cyl. 3 16 410ms 1.0-200ms 7 .

__Injector, cyl. 4 .8 750Hz 2.0-20Hz | *

" Injector, cyl. 4 . 3 - 414ms 1.0-200ms ”
IAC valve . 4 100Hz 90-110Hz =~

IAC valve 4 359ms- 1.0-100ms "
lACvalve .22 100Hz 90-110Hz "
IAC valve , - 22  628ms 1.0-100ms- "
- Throttle positionsignal ~ 52 ° 100Hz = 90-110Hz = *

Throttle position signal 52 692ms 05-10ms = "
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‘Saab 900, aut., Motronic M2.10.2 (contd.)

.Parameter .~ Pin Example Limits S Basic reqUirement '
 Intakemassairfiow 7 190V 14-30V Actuate throttle 2500 RPM
Knock sensor M 158V 01-50V ~ Engine |d||ng
Electrical load - 44 12V 8-15V ”
 Code, automatic transmis- 40 12V 8-15V ”
‘'sion : - ) R
" Drive - 47 12V 8-15V Englne running and transm|SS|on set
' : o ' o , - toRD,3,21 :
Drive ' ’ , .47 039V 00-20V . ' Engine running and transmlssmn set :
- ‘ : ‘ ..~ toPorN U
'Oxygen sensor. . 28 029V - 00-03V "
- Oxygen sensor : 28 073V 07-10V . " .
EVAPvalve - - 5 150Hz 14-16Hz . = Engine running
Enginecoolanttemp. 45 101V - 0.1-45V .
EngineRPM 43 771RPM 500-2000RPM * =
CHECK ENGINE (MIL) - 22 131V 8-15RPM.  ’

415 i ’ .27 049V . 00-30V Switch off the engine -
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 Saab 9000 2.3 turbo, M3, man., ACC, Trionic with APC

Parameter - _Pin  Example Limﬁs . ~Basic i'equirement ‘
Mainground - . 24 0.0V ©0.0-02V . . Active g[ou'nd ’test_
Mainground 25 0.0V 00-02V. " L
* Ground, oxygen sensor 47 00V 0.0-02V - .
Ground, ECM 1. 12v 8-15V - "
. +3 . . 18 12V 8-15v 7
#8048 12V 8-15V r . o
Ground, sensor 66 00V ~ 00-02V  ECMreconnected .
Ground, sensor .67 00V 00-02Vv. "
#1560 .00V - 00-20V  lIgniionoff
‘Mainrelay#85 . 31 128V  8-15V - "
Fuel pump relay #85 56 0.0V . 00-30V - ” .
+15 . 80 122V 8-15V ~ Ignition on -
Mainrelay#85 31 126V 8-15V  ” '
Fuelpumprelay#85 - . 56 124V 8-15V ”
, Injector, cyl. 1~ - 3. 00V  00-30V "
 Injector,cyl.2 400V . 00-30V "
Injector,cyl’3 =~ 5 00V  00-30V n
*Injector,cy.4 8 00V  00-30V "
Pressure sensor. .22 182V 5‘1.0v—3.0'V~‘ o
EVAP valve | 21 00V 00-30V "
~ EVAPvalve 27 085V 00-30V. "
- Engine coolanttemp. -~~~ 68 = 047V . 0.1-4.0 Voo
Intake airtemperature 46 1.95V . 0.1-40V _
‘Throttle position+5V 42 500V 45-55V. ' Ignition on
Pressure sensor+5V. . 43 - 5.03V 45-55V ” L ;
Throttle position sensor - © 45 .  OK : - " Ignition on, depress and release
. 7 . ‘ L ‘ : . © . -accelerator pedal A
-Brake light switch 15 12V 8-15V . " Ignition on, depress brake pedal
" Brake light switch 15 00V 0.0-3.0V _ " Ignition on, release accelerator-pedal
Torque limitation o 13 12V - 8-15V - Ignition on and engageag'ear
Torque limitation 13 0.32V 0.0-1.0V - Ignition on and disengage gear
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 Saab 9000 2.3 turbo, M93, man., ACC, Trionic with APC (contd.)

Detect cyl3+4

. 354 Hz

10-40Hz -

Parameter .~  Pin  Example Limits Basic requirement
Wheelspeed =~~~ 33 47Hz  1-300Hz Ignition on, raise car and rotate -
S DA right-hand front wheel
, Crankshaft position sensor .41 40.7Hz f20-—200_Hz "~ Engine running ’
Mainground - . - 24 00V  00-02V R R
- Main ground 25 0.0 V 00-02V Ehgihe running
~ Ground, oxygen sensor 47 00V 0.0-02V "
~ Ground, sensor 66 00V ~ 00-02V "
_Ground,sensor . - 67 00V  00-02V  ”
“Mainrelay#85 31 022V 00-30V "
Trggeylt 9 T42Hz  50-10.0Hz =~
Triggeyll -9 113ms 50-100Hz " ,
‘Triggeyl2 . 10 7.33Hz 50-100Hz ’ '
‘Triggeyl2 -~ 10 1l4ms 50-150ms " ”
| Triggeyld - . 11 734Hz 50-100Hz - "
Triggeyl3 .~ 11 1l4ms 50-150ms "
~ Triggeyld - 12 726Hz 50-100Hz .
- Trigg cyl.4 0 42, 117ms - 50-150ms "
“Fuelpumprelay#85 -~ -~ 56 022V . 0.0-3.0V .~ Engine running
Pressure sensor . 22 0.88 V _ 05-25V.. L '
" Injector, cyl. 1 .3 742Hz = 50-20Hz "
Injector, cyl. 1- 3 401ms 10-10ms . ”
Injector, cyl. 2 4 734Hz  50-20Hz »
Injector, cyl. 2 4  401ms. 1.0-10ms "
Injector, cyl. 3 5 7.50Hz 5.0-20Hz »
~ Injector, cyl. 3 5 390ms 1.0-10ms "
Injector, cyl. 4 6 7.80Hz 50-20Hz "
~Injector; cyl. 4 - 6 38ms 1.0-10ms
. IAC valve 49  501Hz  499-501Hz ~
IAC valve - 49 076ms - 05-1.0ms. "~ : o
Pressure sensor 22 170V 15-40V Actuate throttle 2500 RPM
" Detectcyl1+2 - 17  386Hz 10-40Hz Engineidiing '
18 - " B
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Saab 9000 2.3 turbo, M93, man., ACC, Trionic with APC (contd)

Parameter . - . Pin

BoostPressUre Control Valve,

L2

~ Example Limits

" 90 Hz 89 -91Hz

Basic requirement

+15

10.0\/

0.0-20V

: ‘Engine running at idling speed
BPC. | R | R
Boost Pressure Control VaIve, .2 1.75 ms 15— 2ims 7
BPC : R o -
Boost Pressure Control Valve, 26 90 Hz 89-91Hz Actuate throttle
" BPC - ' \ . - R . o
Boost Pressure Control Valve, 26 1.80ms 15— 2.1ms "
. BPC - : S
Knock sensor - 44 179V 01-50V Engineidling
EVAP valve 21 80Hz 7-9Hz L
- EVAP valve 21 107ms  15-150 ms ”
EVAP valve 27  812Hz 7-9Hz Engine idling
'EVAP valve 27  107ms  15-150ms  ” .
Fuel consumption pulse - 34 737V 5-1000Hz .~
Engine RPM 58 865 RPM - 500-4000 RPM ”
~ Engine coolant temp. 68 049V  01-40V . *
' Intake air temperature - 46 1.85V 0.1-40V ”
Oxygen sensor preheater 50 . 019V 0.0-20V
. Oxygensensor - 23 020V  0.0-0.3V " L
Oxygen sensor .23 - 066V 06-1.0V Vary engine speed if necessary
"AC=In ) 59 12V 8-15V, Engine running and switch on A/C
A/C Relay #85 ©54 099V . 00-30V " o e e
AC-In 59 099V 00 30V Engine running and switch off A/C
A/C Relay #85 59 12V 8-15V . o o
Fan c0ntr'ollrelay 38 122V 8-15 v Engine running
CHECK ENGINE (MIL) - 82 114V 8-15vV -~ "
' N 60 Switch off the engine -
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Saab 9000 2.3 turbo, M83, aut., ACC, Trionic with APC and ETS

‘Limits

'Basic requirement .

. Main ground

Parameter Pin Example
Main ground - 24 00V 00-02V Active ground test
Main ground 25 0.0V 0.0-02V "L o
Ground, oxygen sensor 47 0.0V 0.0-02V "
+30 R 1. 12V 8-15V ”
+30 48 - 12V 8—15V .
* Ground, sensor 66 0.0V 0.0-0.2V ECM reconnected
Ground, sensor 67 00V- . 00-02V "l ‘
+15 ' 60 0.0V 0.0-2.0V . Ignitionoff
Main relay #85 31 128V 8-15V .
" Fuel pump relay #85 56 0.0V 0.0-3.0V "
+15 L 60 122V 8-15V ~Ignition on
© Main relay #85 31 126V 8-15V L.
‘Fuel pump relay #85 56 124V 8-15V ”
Injector, cyl. 1 ‘ 3 00V  00-30V "
Injector, cyl: 2 4 00V 00-30V .. "
Injector, cyl. 3 5 00V,  .00-30V 7
Injector, cyl. 4 6 00V  00-30V.
Pressure sensor , 22 182V 1.0-3.0V "
'EVAP valve 21 - 00V 0.0-3.0V "
EVAP valve 27 00V 00-30V "
‘Engine coolant temp. 68 047V 0.1-40V ”
Intake air temperature 46 . - 1,44V 01-40V " A
Pressure sensor +5V 43 503V  45-55V Ignition on
Throttle position signal 57  200Hz  190-210Hz R ' s
Brake light switch 15 12V 8-15V Ignition on, depress br_ake' pedal-
Brake light switch 15 0.0V - 0.0-3.0V Ignition on, release accelerator pédal
‘Wheel speed 39 47Hz = 1-300Hz Ignition on, raise car and rotate ’
- : ‘ ' S , right-hand front wheel
“Crankshaft position input 41 459Hz  20-200Hz Engine running -
Main ground o 24 00V  00-02V e
' 25 00V - 00-02V "
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| Saab 9000 2. 3 turbo M93 aut., ACC Trlomc W|th APC and ETS
(contd.)

 BPC

Parameter - ~ Pin 'Exar‘nple Limits =~ Basic requirement
* Ground, oxygen. sensor. o 47 0.0V 0.0-02V - Engine running .
Ground, sensor *  ° g6  00V. 00- 02V " '
¢ -Ground, sensor . , - 67 ooV~ 0. 0 - 0.2V ?
 Main relay #85 ' 31 022V 00-30V "
Triggcyl.1 R 9 742Hz  5.0-100 Hz
 Trggeylt 9  113ms 50-100Hz *
- Trigg cyl.2. - 10 7.33Hz 50-10.0Hz "
Triggeyl2 -~ . - . 10 114ms  50-150ms  ”
Triggeyl3 - 11 7.34Hz 50-100Hz "
" Trigg cyl.3 - : 11 L 1l4ms  50-150ms "
Trigg cyl.4 12 726Hz ",50—-100Hz .
Triggeyld = . 12 . 117ms 50-150ms " RS
 Fuel pump relay #85. ' 56 . 022V .. 00-3.0V Engine running
Pressure sensor 22 088V,  05-25V - " -
" Injector, cyl. 1 3 712Hz 50-20Hz = "
* " Injector, cyl. 1 3 . 401tms 10-10ms "
" Injector, cyl. 2 4 7.34Hz 50-20Hz "
Injector, cyl. 2 4 40lms. 10-10ms *
: ‘Injector, cyl. 3~ 5  750Hz 50-20Hz "
* Injector, cyl. 3 -5 39ms 10-10ms "
_Injector, cyl. 4 -6 730Hz 50-20Hz. "
 Injector, cyl. 4. 6 38ms 10-10ms " . o
Pressure sensor 22 170V . 15-40V  Actuate throttle 2500 RPM -
" Engine load signal ‘, 35 305Hz . 10— 100 Hz ‘ Engine running at idling speed
Detect cyl1+2 17 386Hz 10-40Hz o |
Detect cyl3+4 18 354Hz 10-40Hz. "
- Boost Pressure Control Valve 2 90Hz- 89-91Hz ?
BPC _ I i e
Boost Pressure Control Valve, 2 175ms’ 15-21ms ”
‘BPC - s N ‘
‘Boost Pressure Control Valve, 25 90 Hz -89-91Hz . Actuate throttle
~Boost Pressure Control Valve, 26  1.80ms 1.5-2.1ms R
BPC - - ' : ' :

Knock se.ns‘orm 2 , . 44 179V 04-50V . Engine running at idling speed
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Saab 9000 2 3 turbo, M93 aut., ACC Trlonlc W|th APC and ETS-’V

60

(contd )
Parameter “Pin°  'Example  Limits - ~ Basic requirement
EVAP '\/alve o 21 80Hz: . 7-9Hz ' Engine runhing at idling speed -
'EVAP valve 21 107ms 15-150ms.  * ' e
- EVAPvalve .27 '.8.1‘2Hvz . 7=9Hz »
EVAPvalve 27 107ms ~ 15-150ms - "-
- Fuel consumptlon pulse 34 737V 5-1000Hz ~”
Engine RPM - - 58  865RPM ~ 500-4000 RPM ™"
 Engine coolant temp. 68 049V 01-40V 7
Intake air temperature 46 185V 01-40V "
Oxygen sensor preheater =~ - 50 019V - 0.0-20 v " _ :
_ Drive ' o 14 12V 8 8-15V . ‘Engine running, engage*revérse (R)v o '
Drive 14 0.0V 0.0-3.0V S Engine running, engage parklng
R : B o _ ‘gear (P) ,
Oxygen sensor * 23 020V 0.0-03V "o ; N
Oxygen sensor 23 066V 06-1.0V x _ Vary engine speed if heceséary
A/C Relay #85 59 099V  00-30V- Engine running and switch on A/C
A/C Relay #85 ‘_ 59 12v.  8-15V . Engine running and switch off A/C
Fan control felay .38 12V . '8' 15V Englne runnmg o
’ CHECK ENGINE (MIL) 32. 114 vV 8- 15 v ;
+15 ' 0.0V - 0.0- 20V "SWitch'offthe‘engine
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 Saab 9000 2.3, M94, aut., Trionic

' Parameter. .~ Pin  Example Limits - Basicrequirement
. Main ground 24 00V 0.0-02V ~ Active ground test
~ Mainground 25 00V  00-02V " S
Ground, oxygen'sensor 47 0.0V 0.0-02V "
+30 T 1 12v_ 8-15v  *
+30 48 12V . 8-15V - ”
Ground, sensor .. 66 00V  00-02V ECM reconnected
Ground, sensor 67 00V 00-02V - " =
+15 ' 60 00V . 00-20V . Ignition off -
Mainrelay#85 =~ 31 12V 8-15V "
" Fuel pump relay #85 56 00V  00-30V. - "
+15 .60 122V~ 8-15V . Ignition on
‘Main relay #85 31 126V 8-15V ”
'Fuel pump relay #85 - 56 124V - 8-15V m .
Injector, cyl. 1 3 ooV 0.0-3.0V >
"Injector, cyl. 2 g ‘0.0V ~ 0.0-3.0V -
Injector, cyl. 3 - ; 5 0.0V " .00-30V »
“Injector, cyl. 4 . .. 6. 00V - 0.0-3. ov. 7
~ Pressure sensor 22 179V 1.0-30V "
CEVAPvave 21 00V 00-30V "
EVAPvalve .27 00V 00-30V
Engine coolanttemp.. 68 068V 04-40V - "
Intake air temperature 46 179V 01-40V " :
~Throttle position +5 V - 42 502V | 45-55V - |[gnition on
~ Pressure sensor+5V 43 503V 45-55V  ” B
“ Throttle position sensor 45  OK . _ Ignmon on, depress and release the
- : . o - accelerator pedal
~ Throttle position signal © .57 100Hz* = 90-110Hz . Ignition on » .
. Brake light switch 15 - 12V - 8-15V Ignition on, depresé brake pedal
~ Brake light switch 15° 00V 00-30V - Ignition on, release accelerator pedal -

. Wheel speed . 8 .662Hz 1-300Hz Ignmon on, raise car and rotate
_~ . : _ : ' nght—hand front wheel
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Saab 9000i 2.3, M94, aut., Trionic (contd.)

- 'EVAP valve

—t

Parameter Pin.  Example Limits ‘ Basic requirement
- Crankshaft position sensor’ 41 . 928 Hz 500-2000Hz  Engine running
Main ground - 24 00V  -00-02V " '
‘Main ground 25 0.0V 0.0-02V "
- Ground, oxygen sensor 47 00V 0.0-02V "
~ Ground, sensor 66 - 0.0V 0.0-02V
Ground, sensor 67 - 00V . 00-02V "
Main relay #85 31 022V 00-30V ’
Triggeyll - 9 7.78Hz 50-100Hz "
 Triggeyl1: ‘9 116ms 50-10.0Hz
Trigg cyl.2 10 659Hz 5.0-10.0Hz ~
~ Trigg cyl.2 100 131ms 5.0-150ms - ”
Trigg cyl.3 14 651Hz 50-100Hz ”
Trigg cyl.3 1 127ms 50-150ms ~
" Trigg cyl.4 12 678Hz 50-100Hz ”
" Trigg cyl.4 , 12 123ms 50-150ms "’
Fuel pump relay #85 56 019V  0.0-3.0V Engine running -
P‘ressure‘sen‘s‘or 22 089V 05-25vV 7 : .
Injector, cyl. 3 '687Hz 50-20Hz
Injector, cyl. 1 3 391ms 1.0-10ms
Injector, cyl. 2 "4 7.34Hz 50-20Hz- .7
Injector, cyl. 2 4 /4.01 ms  1.0-10 fns . »
Injector, cyl. 3 5 750Hz 5.0-20Hz »
“Injector, cyl. 3 5 390ms 1.0-10ms ”
Injector, cyl. 4 6 7.30Hz 50-20Hz
Injector, cyl. 4 ‘6  38ms 1.0-10ms "
IAC valve 49 - 499Hz  499-501Hz 7
IAC valve 49 074ms 05-10ms = " o
Pre‘ssu're sensor 22 1.73V. . 15-40V - Actuate throttle"2500 BPM
;‘ljetect cyl1+2 17 . »38.6 Hz 10-40Hz Engine running at idling speed
'Detect cyl3+4 18 354Hz 10-40Hz " : ' '
Knock sensor 44 181V 01-50V E
‘813Hz 7-9Hz
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'Saab 9000i 2.3, M94, aut., Trionic (contd.)

_ Parameter - Pin. Example Limits . Basic requirement
"EVAP valve ’ 21 17ms ° 15-150ms ”'Ehginé running atidling speed
EVAPvalve = . 27 812Hz 7-9Hz - "
EVAPvalve 27  114ms . 15-150ms  *
Fuel consumptlon pulse “ 34 720V 5-1000Hz "
EngineRPM - -~ 58 865RPM 500-4000RPM " |
- Engine coolant temp. 68 049V  01-40V =’
Intake airtemperature -~ 46 1.85V.  0.1-40V "
 Oxygen sensor preheater . 50 - 0.19V . 0.0-20V "
_Drive . 7 o 14 12V - 8-15V: o Engine running and transmlsswn set
S SN S ~ toR,D,321 ,
Drive . ‘ 14 ‘0.‘1,V. - 00-3.0V. Englne running and transmlssmn set
o S o L o ~toPorN
) Oxygen sensor ~ . 23 . 020V 0.0-03V f ~ Engine running at |dl|ng speed ‘
Oxygen sensor - 23 0.66_V _ NO.’6'— 1.0V Vary engine speed if necessary -
. CHECKENGINE(MIL) 32 12V~ 8-15V Engine running -
S +15 80 00V - 00-2.0V . Switch off the engine
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| -‘Saab 9000 2 3 M94 aut., ACC Trlomc W|th APC

: Parameter R ~Pin Example ;’Limi.t‘s R Basic requirement-
. Mainground - 24 00V 0.0-02V . Active ground test
Mainground 25 | 00V © -00-02V " o
Ground, oxygen sensor . 47 00V . 0.0-0.2V~ L
+30 1. 12v  .8-15vV
+30 48 12V 8-15V . " | o
" Ground, sensor 66 00V  00-02V . ECM reconnected
Ground, sensor 6T 00V 00-02V . " 4
+15. . . . 80 00V  00-20V Ignition off -
‘Main relay #85_ - .31 128V . 8-15V "
-~ Fuel pump relay#85 =~ 56 0.0V 00-30V. -
+15 - 60 122V 8-15V - lgnition on
‘Mainrelay#85 81 126V 8-15V S
Fuel pump relay #85 56 124V. 8-15V . . 7 |
Injector, eyl. 1.~ .~ 3 00V  00-30V "
Injector,cyl.2 .~ - 4 00V . 00-3.0V "
lnjector,cyl.3 - -5 00V - 00-30V . " o
" Injector,cyl.4 6 00V 00-30V 7
. Pressure sensor 22 '1.:82V S 10-30V 7
EVAPvalve 21 00V 00-30V ~ 7
EVAP valve - 27 00V 00-30V.:. "
Engine coolanttemp. - 68 047V 01-40V . "
Intake air temperature- - 46 1.95V - 01-40vV "
Throttle position +5 V - 42 505V 45-55V C
Pressure sensor+5V 43 ‘_5.03V ',;4.5"‘—5.5 v ’ S :
~ Throttle position sensor 45 OK - - lgnition on depress and release the
o ce - S ‘ s N accelerator pedal
Throttle position signal -~ 57 - 100Hz. 90-110Hz Ignitonon v
Brake light switch 15 12V 8-15V. . . Ignitionon, depress brake pedal
Brake light switch‘ .15 ooV . 00 4»3.0_\/ -~ Ignition on, release accelerator pedal
‘Wheel speed’ e . -39 - 47Hz 1-300 Hz Ignition on, raise car and rotate =
o ' : ‘ nght——hand front wheel
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I

 Saab 9000 2.3, M94, aut., ACC, Trionic with APC (contd.)

"'Parameter , : : Pin ~ Example Limits . Basic requirement

Crankshéft pbsit’ioh sensor 41 . 850 Hz 500—200’0‘sz Engine running -

Mainground.- = 24 - 00V . 0.0-02V »
Main ground =~ 25 00V  00-02V  *
Ground, oxygensensor - - 47 0.0V 0.0-02V "
Ground,sensor - 66 00V 00-02V
Ground, sensor -+~ - 67 00V . 00-02V
Main relay #85 .81 022V - 00-30V " -
Trigg eyl.1 T 9 ' 742Hz 50-100Hz "
Trigg cyl.1 ~ ' : 9 1.3ms 50-100Hz "
Triggeyl2 o 10 7.33Hz - 50-10.0Hz "
- Triggeyl2 .10 . f14ms 50-150ms. ” =
© Triggeyl3 41  7.34Hz = 50-100Hz "
~ Trigg cyl.3 .11 1l4ms 50-150ms ”
‘Triggeyld . . 12 7.26Hz .50 ,—’10.0 Hz "
Trigg cyl.4 . 12 11.7ms 50-150ms ” R :
Fuel pump relay #85 . 56 0.22V  0.0-3.0V ‘ .Engine running
Pressure sensor 22 08V  05-25V " .
Injector, cyl. 1 3 712Hz 5.0-20Hz n
“Injector, cyl. 1 3. .407ms 10-10ms "~
Injector, cyl. 2 4 734Hz 50-20Hz "
Injector, cyl. 2 4  401ms 1.0-10ms .
Injector, cyl. 3 5 750Hz  50-20Hz = .
Injector, cyl. 3 5 '390ms - 1.0-10ms - "
Injector, cyl. 4 6  7.30Hz 50-20Hz »
Injector, cyl. 4 6 38ms 10-10ms "
~ IACvalve 49  501Hz  499-501Hz ~
IACvalve =~ ~49 076ms 05-1.0ms : o
Pressure sensor 22 1.70 V - 15-40V ActUate throttle 2500 RPM
Detectcyll+2 17~ 886Hz 10-40Hz  Engine running at idiing speed
Detect cyl3+4 18 354Hz  10-40Hz " . |
Boost Pressure Control Valve, 2 90 qHz 89-91Hz - "
Boost Pressure Control Valve, 1.75ms  15-21ms = *

N .

BPC
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“Saab 9000 2.3, M94, aut., ACC, Trionic with APC (contd.)

Parameter

: BoostPressdre Control Valve, _

‘BPC-

. Boost Pressure Control Valve, )

BPC
4' Knock sensor -

EVAP valve
' EVAP valve
EVAP valve:
EVAP valve
" Fuel consumptlon pulse
‘Engine RPM

Engine coolant temp.
Intake air temperature
Oxygen sensor preheater
Drive

Torque limitation
" Drive

“Torque limitation
Oxygen sensor
- Oxygen sensor’
A/C-In.
A/C Relay #85 -
~ AC-In
~ A/C Relay 1 #85 ;
'CHECK ENGINE (MIL)
+ 15

Pin

26

26 -

21
21

27 -
27
58
68
' 46
50
14

13

14

13" .

23

23
59;
. 54

59
54
32
60

Example

©'90 Hz

1_.80.ms

181V
. 8.13Hz
17 ms.

8.12Hz

. 114 ms

7.20V

865 RPM

0.49V

185V
- 019V
12V

13,2
0.10V

0.12V
0.20V

066V
12V

0.27V
0.0V
12V
1.4V
0.0V

Limits

89-91Hz

15-21ms

0.1-5.0V.

- 7-9Hz
15 -150 ms
7-9Hz

15-150 ms

51000 Hz -
500-4000 RPM -

0.1-40V
0.1-4.0V
0.0-2.0V
8-15V

' 8-15V
00-30V

0.0-10V .

0.0-0.3V

. 06-1.0V
- 0030V
£ 00-30V

0.03.0V

'8-15V

8-15V -

0.0-2.0V

Basic requiremeht '

" Actuate throttle

Engine running at idling speed

Engme runnmg and transmlssmn set
toR,D, 3, 2, 1 »
Engine runnlng and transmlssmn set
toR,D,3,2,1 -

Engine running and transmnssnon set

~umN

Enginé running at idling speed -
Vary engine speed if necessary

‘Engine running and switch on A/C

Engine running and switch off A/C
Engine running
Switch off the engine
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.Saab_gooo.z;:s;*Mgs, man., ACC, Trionic with APC : f  R

' Wheel speed

47Hz  1-300Hz

Parameter . Pin  Example Limits - Basic requirement
-Main ground 24 00V - 00-02V Active-ground test
. Main ground 25 0.0V  0.0-02V m T
* Ground, oxygen sensor 47 . 0.0V 0.0- 0.2 v, "
430 1. 12v - 8-15v . "
+30 48 12V 8-15V ” . A
~ Ground, sensor - 66 00V  0.0-02V . ECM reconnected
- Ground, sensor . 67 00V  00-02V " '
+15 60 00V  00-20V - Ignition off
‘Main relay #85 31 128V 8-15V " |
., Fuel pump relay #85 56 . 0.0V  0.0-30V
L +15 60 122V~ 8-15V . ‘Ignitionon -
© Main relay #85 31 126V - 8-15V . 7. :
Fuel pump'relay #85 =~ 56. 124V 8-15V : ”
“Injector, cyl. 1 - 3 00V - 00-30V
~ Injector, cyl. 2 4 00V . 00-30V "
- Injector, cyl.3 500V . 00-30V ”
~Injector,cyl.4 6 00V  00-30V ”
" Pressure sensor .. 22 182V  1.0-30V "
 EVAPvalve 21 . 00V 00-30V "
EVAPvalve = 27 00V 00-30V "
. Engine coolant temp. " - 68 . 047V 01-40V .. "
. Intake air temperature - 46 1.95V - 0.1-4.0V " o
- Pressure sensor +5 V 43 5.03V " 4.5,—5:5_, v Ignitionon "~
Throttle position signal 57 100Hz  90-110Hz >~ -
. Brake light switch 15 12V 8-15V . Ignition on, depress brake pedal .
Brake light switch _ '15‘ 00V 0.0-30V Ignition on, release accelerator pedal i'
~* Torque limitation 13 12y 8-15V  ~ Ignition on and engage a gear '
Torque limitation 13 032V 0.01.0V Ignition on and disengage gear. -
' ' 3'9.,_ Ignition on, raise car and rotate -

right-hand front wheel
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Saab 9000 2.3, M95, man., ACC, Trionic with APC (contd.)

Pin

~ Boost Pressure Control-\(alve,

BPC

- Parameter ‘ Exampl_e ’ Limits: - Basic requirement
* Crankshaft position sensor - 41 - 850 Hz  500-2000 Hz - Engine running -
Main ground 24 00V = 00-02V " '
Main ground 25 00V 10.0-0.2V
~ Ground, oxygen sensor- 47° 0.0V 0.0-0.2 V’ "
Ground, sensor 66 - 00V 00-02V ™
Ground, sensor - 67 ‘0.0\(/' . 0.0-02V - 7
Main relay #85 31 022V . 00-30V 7
Trigg cyl.1 9 7.42Hz 50-100Hz "
~ Trigg eyl ‘9 11.3ms 5.0-100Hz - ~’ -
Trigg cyl.2 10 - 7.33Hz 50-100Hz "~
Trigg cyl.2 10 114ms 5. 0- 15.0. ms" "
Triggeyld 11 734Hz 50-100Hz ”
- Trigg cyl:3 11 1.4ms 50-150ms ~
© Trigg cyl.4 12 7.26Hz 50-100Hz *
Trigg cyl.4 12  117ms .50-150ms "
Fuel pump relay #85 56 - 022V 0.0 -3.0V: “Engine running
Pressure sensor - 22 088V . 05-25V "
Injector, cyl. 3  712Hz 50-20Hz  ’
Injector, cyl. 1 '3 407ms 10-10ms "
Injector, cyl. 2 4 7.34Hz  50-20Hz - "
Injector, cyl. 2 4'  401ms 1.0-10ms ~
Injector, cyl. 3 5 750Hz 50-20Hz "
" Injector, cyl. 3 5 3.90ms " 1'.0/,—10m5 7
Injector, cyl. 4 6 7.30Hz 50-20Hz "
Injector, cyl. 4 6 38ms 1.0-10ms "
IAC valve 49 501Hz  499-501Hz ~ ' L ‘
IAC valve - 49  076ms 05-10ms = " \ |
Pressure sensor 52 170V, 15-40V.  Actuate'throtfie2500 RPM
' - Detect cyl1+2 17 - 38.6 Hz 10-40 Hz - Engine running at idling speed -
' Detect cyl3+4 18  854Hz 10-40Hz " o
Boost Pressure Control Valve 2 90Hz 89—9,1. Hz
‘BPC S - S
2 - 1.80ms -21ms ?
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 Saab 9000 2.3, M95, man., ACC, Trionic with APC (contd.)

Parameter

Limits

+15

- 60 .

0.0V

1 0.0-20V

'Pin  Example Basic requirement

Boost Pressure Control Valve 26~ 90 Hz 89-91Hz Actuate throttle
BPC - S : o

- Boost Pressure Control Valve,v 26 1.80.ms 15-21ms 7 ‘
BPC » S , A o ’ ,
Knock sensor 44 1.79V 01— 5.0V Engine runhing’ at idling speed
EVAP valve 21 800Hz 7-9Hz e
_EVAP valve 21 107ms 15-150ms  ”
EVAP valve 27  812Hz 7-9Hz g
EVAP valve ‘27 107ms - 15-150ms  °

~ Fuel consumption pulse 34 737V 5-1000 Hz ,

" Engine RPM o 58 865 RPM 500-4000 RPM ”
Engine coolant temp: 68 049V  0.1-4. ov . 7
Intake air temperature 46 18V 01-40V . "
Oxygen sensor preheater 50 - 019V 0.0-2.0V i

Oxygen sensor 23 020V. 0.0-03V S _

~ Oxygen sensor 23 066V . 06-1.0V Vary engine speed if necessary

AC Relay #85 59 0.99.V . 00-30V i o Englne runnlng and sw;tch on A/C
A/C Relay #85 ‘ 59 12V 8-15V  Engine running and swﬂch off A/C.
CHECK ENGINE (MIL) 32 114V 8-15V Engine running

Switch off the engine
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" Saab 900'2.0 turbo, M5, Sensonic

~ Readings, SIM

" Pin

Parameter -  Example Limits Basic requirement
Main ground 19 00V . 00+02V - Active ground test
4830 | 37 12V 8-15V . e
. Ground, clutch temp. 16 0.0V 0.0-02V ECM reconnected
‘Ground, c‘I‘utch actuatorunit. 17~ 0.0V 0.0-02V 7 '
Ground, speed sensor 3 00V  00-02V "
Ground, transmission range - 35 0.0V 0.0-02V "
Ground, gear lever 3 0.0V 0.0-02V. i ‘
+15 [ 18 00V = 00-20V Ignition off
‘Starter refay + 50 5 . 00V 00-20V " . -
+15 ‘ 18 12V~ 9.0-15.0V.  Ignitonon . .
- Starter relay + 50 5 0.0V 0.0-2.0V. » ‘
Gear selector positonsen- = 10 5 v 45-55 v .o
sor+5V. . ... - RN o o
Gear stick sensor B+ 14 12V 90-150V " '
CHECK ACS lamp 3 12V 9.0-150V  ”
Throttle position signal. ~ =~ 12 100Hz = 99-101Hz -~
Throttle position signal 12  9.35ms 05-200ms "
~ Clutch temp. 30 456V 05-49V 7 ,
Clutch actuator unitsignal - 6 625V 50-65V . .
* Clutch actuator unit signal - 32 446V  3.0-5.0V ? ‘ JEE
* Brake light switch 25 108V~ ' 9.0-150V Depress the brake pedal -
Brake light switch 25 0.0V 00-2.0V Release the brake pedal
" Gear position 27 OK " . Potentiometer test
B ) 1. Engage 2nd gear -
SR » 2. Carefully engage 1st géar
" Gear position 28 OK Potentiometertest
o ‘ ' 1. Engage 1st gear

o S S 2. Carefully engage reverse (F{)'

TCS 9 112V  -90-150V Engage 1st gear

Brakefpeda,l switch - 8 03V 0.0-2.0V - Depress the brake'pedal‘

1oV

- Brake pedal switch |

9.0-15.0V

" Release the brake pedal
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€

| Saéb 900 2.0~’t’urbyo,‘lv|95','Senso‘nic (contd.')‘?i £

- Example Limits-

" Engirie load signal

15

23 Hz

10-100 Hz ”

‘Parameter Pin - -Basic requirement
Gear position .27 12y : .0;_2'— 1.5V E‘-ngagel1st‘gear~ _
* Gear position 28 416V . 31-48vV
- Gear position -27° - 823V 31-48V-  Engage2ndgear -
‘Gear position- 28 418V 3.1-48V R
- Gear position 27 090V  02-15V Engage 3rd gear -
~ Gearposion 28 327V 24-48V " .
- Gear position - 27 388V  3.1-48V Engage 4th gear -
.~ Gear position : : 28 327V . 24-48V - Y P
- Gear position , L 27 - 1.06V 0.5-15V Engage 5th g'ear
~ Gearposition 28 217V 02-24V " i
Gear position 27 358V 31-48V . Engage reverse (R)
Gear position 28 090V  02-16V " |
“Gear lever 29 239V 21-29V .
 Gearlever 29 252V - 25-150V  Disengage gear
+50IN 26 926V 9.0-150V  Startthe engine
~+15 18 00V. ~ 00-20V  Ignitionoff -
+15 18 122V 9.0-150V Ignitionon
Gear position ‘ 27 388V 31-48V Engage-revei'se (R)
Starterrelay + 50 - 5 956V 9.0-15.0V - Depress the brake'\pedal" '
Main ground 19 - 00V ~ 00-02V 'Depress'the brake pedal and start
o , o St theengine .. .
Ground, clutch temp. 16~ 0.0V 0.0 - 0.2V (Engine running)
Ground, clutch actuator unit 17 00V  00-02v . SR
~ Ground, speed-sensor 34 - 00V 0.(_')'—0;.2V' ”
Ground, transmission range 35 0.0V 00-02v. ~”
Ground, gear lever 8 - 00V  00-02v  ”
. Engine RPM ' 13 1710RPM - 500-4000 RPM "
~Clutch temp. - .30 456V . 05-49V "




. Readings, SIM 93

'Saab 900 2.0 turbo, M95, Sensonic (contd.)

Parameter ‘ ~ Pin Example Limits Basic requirement .

Question: TCS fitted? YES/NO (If NO miss out two test stages)

Cruise Control ON/OFF 21 009V .00-20V - - 1. Diagnostics, cruise control
e ST T © 2.Press ON/RES! -
" . Cruise Control ON/JOFF - . 21 115V . _9.0&,15.0V Release ON/RES!

| .Questlon Wheel test" YESINO (If NO, miss out three test stages)

»

‘Wheel speed, . 31 245Hz 15— 300 Hz  Rotate the left-hand rear wheel
Gear position - T , 27 - 327V 31-48V 'Engage 2nd gear o
... Gear selector position sensor 48 195Hz  50-300Hz - Rotate rlght—hand front wheel
CHECKACSlamp . 3 140V 90-150V ' |
_ Brakelightswich . 25 108V 9.0-150V -Depress the brake pedal
Gearposfion - 27 090V 02-15V 'Engage 5th gear
SID message - 24 ' YES - v B Does DOWNSHIFTING Ilght'?
" Engine RPM -~ 13  00RPM  0.0-0.0RPM Release the brake pedal
SIDmessage 24 YES - Does DISENGAGING light?

w15 18 00V 00-20V  Ignitionoff
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' Saab ,90(), 2.0 turbo, VM‘95, Sensonic (Contd.)_ o

509 509 -
10 28 35? 10!35 7
0 O : L
-4
IB}YER 204 5
'MW WWY .
529 529 -
R 8
K
&
8
Parameter  Pin  Example  Limits - Basic requirement
Gear position 27 OK ‘Potentiometer test
' ' ’ : 1. Engage 2nd gear
o _ 2. Carefully engage 1st gear
28 . OK Potentiometer test

 Gear position

1. Engage 1st gear - | ,
- 2. Carefully engage reverse (R)
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-Svaab 900 2.0 ‘turbfo,f M95, Sensonic (contd.)

508 o _ 508 - 508 -1 508

134[@| - 134@ ST 1,

!

4
[* 2]
9 8

21

. 509"

134

N

' D0161-FO004

Parameter " "~ Pin Example 7 Limits‘ " .. Basic requirement

112V 9.0-15.0V " Engage 1st gear
© 03V 00-20V Depress the brake pedal
1.0V 9.0-15.0V Release the brake pedal
030V 0.0-20V .

. Cruise control
Brake pedal
Brake pedal switch
Cruise control

© ™ ™ ©
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| ~ Saab 900 2.0 tu'rb‘.o’, M95, Sénsonic b(contd'.)v S

+30

2 ||l

289

18 1

o ;H33-3!%:%:],

B+ . - . '

- G33S
H33-4 (%
% (5) ‘ .
| 508 Tl
R o
Q
,J,f N g
- GasP § |
. Parameter - Pin Exémple | Limits ‘ Basic-req_uirement
 $50IN 26 926V 90-150V ~ Starttheengine
“+15 18 00V 0.0-2.0V Ignition off
+15 | © 18 122V 90-150V  Ignitionon
~ Gear position 27 -388V . 31-48V Engage reverse (R) , o
Starter relay + 50 5 Depress the brake pedal and start -~

19.56V

- 9.0-150V

the engine
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" Saab 900 2.0 turbo, M95',‘v "Sé_nvsoh'ic. (contd.)

DO0161-FO003

Parameter

. Brake light 'switch'

Gear position
- SID message

Engine RPM

SID message

Pin
- 25
24
13
- 24

‘Example

S 108V

090V
YES -
0.0 RPM
YES

Limits

- 9.0-15.0V
- 02-15V

0.0 - 0.0RPM °

. Basic requirement

~ Depress the brake pedal’ -

Engage 5th gear

Does DOWNSHIFTING fight?.

‘Release the brake pedal

Does DISENGAGING light?
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~ Saab 900 2.0 turbo, M95, Sensonic (contd.)

' R’eéding‘s :

o , A : : . Pin
Actuate - 789 RPM engine speed, - 13
-throttle - signal from Trionic -
Lever = . 1.8 V position sensor for 27
: gear lever, longitudinal '
» ) travel - - o
. Lever 2.6V position sensor for 28
S gear lever, transverse
travel o - :
Throttle © - 9.1 ms Throttle position, 12

- position . signal from Trionic
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Saab 900 2.0 turbo, M94, TCM, aut.

Solenoid valve S2

0.0-2.0V

Parameteir ' . Pin  Example Limits Basic requirément
‘Mainground . .- ... 22 00V.  00-02V Active ground test
Mainground ~ - 8 .00V - 00-02V . B
+30 : : 18 125V 8.0-15.0V "
Ground, sensor - 31 00V 00-02V - ECM reconnected
T TR 17 0.0V 0.0-2.0V - Ignition off '
Brake light switch 26 116V 9.0-15.0V Depress the brake pedal
Brake light switch =~ 26  0.86V 0.0-2.0V Release the brake pedal
- #15 S 17 123V 9.0-150V  Ignitonon
'WINTERswitch - 21 185V 00-20V _ Pressthe WINTER switch
WINTER switch -2 11.4V  9.0-15.0V Release the WINTER switch
Gear sélectb‘r position sensor 9 00V 0.0-2.0V - Engage 1st gear
Gear seIectofpo_sition sensor 10 0.0V - 0.0-20V T '
Gear selector position vsén_'sor 28 123V 9.0-15.0V -
Gear selector position sensor 27 123V 9.0-15.0V " o
Gear selector position’sehsor' 9 123V~ 9.0-150V - Engage 2nd gear
* Gear selector position sensor 10~ 0.0V 00-20V "
‘Gear selector position sensor 28 - 122V 9.0-150V o
Gear selector position sensor 27 00V  00-20V "
 Gear selector position sensor 10 . 12.0V.. 9.0-150V ~Engage 3rd gear
Gear selector position sensor -9~ 12.0V. " 9.0-15.0V. o : '
‘Gear selector position sensor 28 123V 9.0-150V "
‘Gear selector position sensor -~ 27 123V 9.0-15.0V o S
Gear selector position sensor ~ 9 0.0V .~ '0.0-2.0V - Engage DRIVE gear (D)
. Gear selector position sensor - 10 12.3V 9.0-15.0V " , .
Gear selector position sensor © 28 12.3V 9.0-15.0V. 2
Gear selector position sensor 27 0.0V 0.0-2.0V " o 7
Gear selector position sensor 21 ooV . 0.0-20V - Press the WINTER switch
Solenocid valve S1." 1 11V 90-150V " S
~ Solenoid valve S2 3 00V 0.0-2.0V "
* Solenoid valve S1 1 109V 90-150V "
: 3 0.0V Ignition on
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~ Saab 900 2.0 turbo, M94, TCM, aut. (contd.)

- Parameter

Solenoid valve SL
Solenoid valve STH
Solenoid valve STH
Gear selector position-sensor

Gear selector position sensor -

Gear selector position sensor
- Gear selector position sensor
Gear selector position sensor

" . Gear selector position sensor

Gear selector position sensor
Gear selector position sensor
Drive R

Gear selector position sensor
* ‘Gearselector position sensor
~ Gear selector position sensor

- Gear selector position sensor

Drive
‘ Sport switch
SPORT lamp
' Sport switch
SPORT lamp
Kickdown switch
Kickdown switch
Oil temperature
Throttle position signal
Engine RPM
 Main ground
.Main ground
Sp‘é‘ed sensorin
- CHECK GEARBOX
Speed sensor out

Pin

19
16

34
28

9
10
27
e
e

28
27

1

10
9

28
27

11

20
04"

20
24
8

8

33
25

29
22
35

"

- 6

| Example - Limits’

00V~ 00-20V
435V - 40-50V
0.86V . 01-50V
039V .00-20V
00V 00-20V
120V 9.0-150V
122V . 9.0-15.0V
17V " 90-150V
117V 9.0-15.0V
00V 0.0-20V
0.0V . 0.0-20V
1.0V 80=150V
028V 00-20V
120V 9.0-150V
00V 00-20V
120V 9.0-150V
0.32V - 0.0-2.0V"
028V 00-20V
028V 0.0-20V
00V.  00-20V
1.7V 9.0-15.0V -
057V . 00-20V
111V 9.0-150V
199V 05-4.0V |
. 99.9Hz  99.0-101.0 Hz
©9.94Hz  5.0-2000.0 Hz
014V 00-02V
.00V - 00-02V
291Hz  100-300 Hz
120V 9.0-150V -
102 Hz

~ 100-300 Hz

Basic requirement

IgAniti‘on' on

”

\ Engage neutral ('N)‘

”

Engage reverse (H), | ,

Engage parking gear (P)

Press the SPORT. button
Press the SPORT button - o

Wide open throttle

" No throttle

Start the.enginé

No throttle-

Raise the lcar,r engage DRIVE, |
speedometer to 30 km/h .
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‘Saab 900 2.0 turbo, M94, TCM, aut. (contd.) |

Parameter ~ ~ Pin  Example Limits Basicrequirement
~WINTER SWitCh RIS 21 v1.’23V 00-20V Press the WINTER swifch L
WINTERlamp 7' 028V 00-20V IRV
CWINTERswitch 21 00V 1 0.0-2.0V  Pressthe WINTER switch
WINTERlamp -~ 7 128V 90-150V R
Drive - 3 11 044V- " 00-20V - Depress the brake pedal

, N L Then engage the parking gear (P) |
Oil temperature 33 171V 05-4.0V. o = o
+15 . 17 084V 00-20V Ignition off

| Readings |

Gear position A Gear selector position = ‘9
R “'sensor, switch A . "
Gearposition B Gear selector posiion =~ 10
. sensor, switch B R
Gearposition C Gear selector position 28
_ , , sensor; switchC -
GearpositonD Gear. selector position’ 27
' " sensor, switch D ' :
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~  Saab 900 V6, M94, TCM, aut.

* Solenoid valve S2

00-20V

~ Parameter Pin  Example Limits Basic requirement
Main ground 22 00V 00-02V Active ground test
Main ground 35 00V 0.0-02V :

430 i 18 123V 80-150V  ” ,

- Ground, sensor 31 0.0V 0.0-0.2V ECM reconnected
+15 , 17 00V  00-20V Ignition off
Brake light switch 26 120V 9.0-15.0V Depress the brake pedal

~ Brake light switch - 26 00V  00-20V Release the brake pedal

415 17 122V 9.0-150V Ignitonon - RS

~ WINTER switch 21 075V 00-20V.  Pressthe WINTER switch
WINTER switch 21 113V 9.0-150V  Release the WINTER switch
Gear selector positonsensor 9  1.46V 0.0-2.0V Engage 1st gear '
Gear selector position sensor 10 0.0V - 0.0-20V » oo

_ Gear selector position sensor . 28 1 20V 9.0-150V T |
Gear selector position sensor - 27 122V 9.0-150V L .
Gear selector position sensor 9 120V 9.0-150V Engage 2nd'gear .
‘Gear selector position sensor 10 0.0V 00-2.0V - I
Gear selector position sensdr - 28 12.0V 9.0 - 15.0 Vv ”
Gear selector position sensor 27 - 0.0V 0.0-2.0V. -
Gear selector position sensor -~ 10 " 120V 9.0-15.0V ”
Gear selector positonsensor 9 119V 9.0-15.0V "
Gear selector position sensor ~ 28 120V~ 9.0-150V. . ”

- Gear selector position sensor 27  12.0 v 9.0-15.0V ro e
Gear selector position sensor 9 0.0V - 10.0-2.0 \Y Engagé DRIVE géar (D)
Gear selector position sensor 10 1.8V 90-150V " R
-Gear selector position sensor ' 28 120V 9.0-15.0V >
Gear selector position sensor 27 ~ 0.0V 0.0-2.0V P _
WINTER switch 21 013V 00-20V - Pressthe WINTER switch
Solenoid valve S1 t . 106V - 90-150V " = . o

~ Solenoid valve S2 3 00V  00-20V- "

-~ Solenoid valve S1 1 106V  90-150V = 7

' 3 00V

" Ignitionon.
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Saab 900 V6, M4, TCM, aut. (CONTD.)

Parameter -

Solenoid valve SL

Solenoid valve STH

Solenoid valve STH -

‘Gear selector position sensor
Gear selector position sensor

~ Gear selector position sensor
' Gear selector position sensor
B Gear selector position sensor

Gear selector position sensor

Gear selector position sensor

Gear selector position sensor

~ Drive - ‘
Gear selector position sensor
Gear selector position sensor

Gear selector position sensor
Gear selector position sensor

Drive
Sport switch
SPORT lamp
* SPORT button
SPORT lamp . -
Kickdown switch’ -
Kickdown switch
Oil temperature - -
Throttle positioln signal- B

* Pin

19

16

34

28
10

27 -

9

10
28

11

-10.
9

28

27

1

20 -
- 24
20
24 -
g

.8

"33'
j25',

Example

0.0V

442V
0.86V
0.28V
0.0V

120V

1.8V

1997V

1.4V
0.0V

00V
103V

057 V-
1.7V
0.0V

A

028V "
0.14V
0.28V

0.0V. -

11.4V

0.0V

108V

1.71V.

100 Hz

Limits

00-20V

4.0-50V

. 01-50V
. 0.0-2.0V
0.0-20V .
- 9.0-15.0V
. 9.0-15.0V

9.0-15.0V

9.0~15.0V,

00-20V

00-20V
8.0-15.0V
10.0-2.0V

9.0-15.0V -

0.0-20V

9.0-150V
00-20V

0.0-20V

0.0-20V
100-20V

9.0-15.0V

0.0-20V
- 9.0-15.0V

05-4.0V

99-101Hz -

- Basic requirement

Igniﬁon on

»

Engage neutral (N)

-Engage reverse geér (R) -

- "

' PreSs the SPORT button

Press the SPORT button

Wide open throttle -
No throttle

Question: V6 engine? YES/NO (if NO, miss out four test stages)

- Throttle position signal
" Throttle position signal

15

122 Hz

121-123Hz »
15 072ms 0.1-10.0ms  Nothrottle
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Saab 900 V6, M4, TCM, aut. (CONTD.)

Parameter e © Pin Example ‘Limits: Basic requirement
TCSlamp . . 4 17V 90-150V"

“Torque limitation 13 997V~ 80-150V }
Enginerpm .~ 29  263Hz 5.0-2000.0Hz Startthe engine
‘Mainground ~~ . 22 005V  00-02V e
Mainground . - 35 0.0V 'Q.O'FO.ZV‘ L )
‘Speedsensorin - 12 | 287Hz - 100-300Hz  Nothrottle
CHECKGEARBOX . 6 131V .90-150V

Speedsensorout. . 30 = 104Hz

100-300 Hz *

Raise the ca'r,’éngage_ DRIVE,

- speedometer at 30 km/h. -

WINTERswich 21 028V. 00-20V - Pressthe WINTER switch
‘WINTER lamp - 7 028V .00-20V. e

WINTERswitch .21 028V 00-20V - Pressthe WINTER switch

WINTERlamp , .. 7 181V 90-150V -~ -
‘Drive . - 11 071V 00-20V Depress the brake pedal -
Oiltemperature ~~ 33 169V ~ 05-40V SRR

#5417, 028V 0.0-20V Ignition off

Readings .

Pin

Gear pos’itionA Gear selectdr_ position- - ' 9

<. 7 - sensor,éwittchA ~

Gear position B Gear. selector positon 10
-~ - sensor, switchB . '

 GearpositionC “
: ' - sensor, switch C

Gearpésitionb Gear selector position - . 27 .

sensor, switch D - .

Gear selector positon 28




~ SIMreadings 105

~ Saab 900 V6, M94, TCS

. Parameter . Pin. Example Limits _“Basic requirement
Mainground 13 00V 00-02V - Activegroundtest’
Mainground 80 00V 00-02V. "
. +30 . 32 123V 80-150V - " = 1
"Ground,'throttle position 20 o ooV 0.0-02V ' ECM reconhécted , ‘
415 .28 00V  00-20V Ignionoff -
Brake light switch 23 120V~ 9.0-15.0V"  Depress the brake pedal -
" Brakelightswitth = 23 00V~ 00 -20V Release the brake pedal
415 . 28 120V 9.0-150V Ignitionon - '
~ Throttle position+5V 3 491V 47-53V " '
Throttle position sensor 27 406V 30-50V ' "
‘Throttle position signal 4 - 122Hz 121-128Hz ~ ” - ,
" Throttle po'siti_on signal 4 097ms - 0.1-4.0ms No throttle- -
Throttle actuator motor - 18 0.0V . 00 -20vV. " f o
" Throttle actuatormotor - -~ -~ 35 0.0 4V‘. - 0.0-20V " e
© Throttle position signal - 11  100Hz 99-101Hz . " -
TCStestsignal 21 311Hz 29.0-330Hz
TCSlamp 12 120V 90-150V 7
‘Cruisecontrol - 5. 120V 9.0'—15..0V - Depress the brake pedal .
Cruisecontrol 5 .00V  00-20V  Release the brake pedal
Wheel speed - 7 321Hz 1.0-1000Hz Rotate the right-hand front wheel!
, S S : L -1/2 revolution per second :
Wheei speed ‘ 8 106Hz 1.0-100.0Hz Rotate the right-hand rear wheel

: Lo , ‘ . -~ 112 revolution per second
Wheel speed. . - 24  21.2Hz  1.0-100.0 Hz - Rotate the left-hand rear wheel
S : 7 E o B PR ~1/2revolution per second
Wheel speed. =~ 25, - 231Hz 1.0-100.0 Hz = Rotate the left-hand front wheel
En ’ : : ‘ "1/2 revolution per second

Enginerpm = . 6 ~270RPM 500-2000 RPM  Start the engine

Mainground . - 13 00V 00-02V -

Main ground : : 30 . 0.0V 1 0.0-0.2V _ o o

Ground, throttle posion 20 044V 00-02V . . . S
TCSlamp . 1 028V  00-02V  PresstheTCSbuton =
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' .Saab900V6,M94,TCS (contd)
Parameter o . -Pin . Example Limits : .Basic fequirement -
TCSOFFlamp - 26 057V 00-20V ARG
TCSlamp . - 1,00V . 00-20V - Pressthe TCS button
) TCSOFFlamp = . 26 134V 9.0-15.0V - Press the TCS button
Throttle actuator motor '~ 18 501 Hz 499-501 Hz  ‘Raise the car, engage DRIVE,
. R T o - speedometer at 30 km/h
Throttle position sensor - 27~ 154V 05-20V . . .
Throttle actuator motor - 18 00Hz  00-10Hz  Depressthe brake pedal -
R SR o Lo e "Then engagé‘ih,e_p'arking'gear P) -
+5 0.0V 00-20V Ignition off Co
Readings ,
S ‘ : . Pin
"FR  Wheelspeed, rightfront, = 7
B : signal from ABS o

RR - Wheel speed, right kear,. .8
- ‘signal from ABS = -

RL - Wheel speed, left reaf,. 24

s ‘ signal from ABS RESIRRS

FL' ~  Wheel speed, left front, 25
- signal fromABS .- -~ . |
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Saab 9000 V6, M95, TCS

Parameter - B 'Pin Example Limits Basic requirement -
Main ground . 13 -~ 00V - 0.0 0.2 V,‘- - Active ground test
Main ground. 30 00V 00 -0.2V A o o
+30 32 125V  8.0-150V "
Ground, throttle position 20 0.0V 0.0-02V ECM reconnected
+15 N 28 00V 00-20V Igniton off
Brake light switch = 23 - 1n.7v 9.0-15.0V Depress the brake pedal
‘Brake light switch 23 1.92V 0.0-2.0V Release the brake pedal
S #150 , 28 924V~ 9.0-150V  Ignitionon
- Throttle position +5V 3 475V  47-53V g
Throttle position sensor 27 420V~ 3.0-50V
Throttle actuator motor 18 0.0V - 00-20V "
" Throttle actuator motor 3 00V  00-20V "
- Throttle position signal , 11 100 Hz - 99- 101 Hz
TCS test signal 21 311Hz 29.0-330Hz " ,
Cruise control - 5 120V . 9.0-150V  Depress the brake pedal
Cruise control 5 00V 00-2.0V.  Release the brake pedal -
Wheel speed 7 7.83Hz. ' 1.0-100.0Hz * Rotate the right-hand front wheel
V ' - “ 1 1/2 revolution per second :
Wheel speed 8 351Hz 1.0-100.0 Hz . Rotate the nght—hand rear wheel
. . ~ . : “1/2 revolution per second -
Wheel speed 24  244Hz 1.0-1000Hz Rotate the left-hand rear wheel
- R : o - 1/2 revolution per second
Wheel speed 25 6.04Hz 1.0-100.0Hz Rotate the left-hand front wheel
o A - 1/2 revolution per second
Engine rpm 6 - 859 RPM '500-2000 RPM Start the engine
Main ground 13 00V 00-02V '
Main ground 30 00V 0.0-0.2V
Ground, throttle posmon 20 014V - 0.0-02V S v
 TCSlamp. . \ ‘1 084V - 0.0-02V  Pressthe TCSbutton -
TCS OFF lamp 26 028V 0.0-02V T
TCSlamp 1 057V 00-02V: - Pressthe TCS button
TCS OFF lamp 26 131V~ 9.0-150V  Press the TCS button
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~ Saab 9000 V6, M95, TCS (contd)

Parameter  Pin  Example Limits =~ Basicrequirement
Throttle actuator motor - 18- 501Hz - 499-501 Hz - Raise the car, engage DRIVE,
T ~ S e S L ~ speedometer to 30 km/h
* Throttle position 27, 154V 05-20V . o
Throttle position - 18 ~ 0.0Hz = 0.0 -1.0Hz - Depress thé brake péd_al,
e - , e " Theh engage the parking gear (P)
#5 . . 28 00V  00-20V ' Igniionoff . -

s

3

" Readings

FR ~ Wheel speed, right front, 7
-~ signal from ABS R
RR © - Wheel speed, right rear, 8

} .~ signalfomABS o
RL  Wheel speed, left rear, 24

' o . ’,sighai»frbm ABS S

FL o Wheel speed, left front,. = 25

‘ - _signal from ABS :
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Sa'ab 9000 2.3 tUrbo, M93 :, E'TS,' ‘man‘. |

- ~ SIM readinﬁgs;

Throttle actuator motor °

Parameter - Pin  Example Limits Basic requirement -
Main ground . 1 00V~ 00-02V " Active ground test -
Ground, throttle position 4 00V  00-02V ECM reconnected
Ground, throttle position 5 00V  00-02V "
#5 25 00V  00-20V . lgnitionoff -
- Main relay #85 13 . 120V 9.0-150V "
- 'Main relay #87 - 22 00V . - 00-20V e
" Brake light switch 15 116V 9.0-150V  Depress the brake pedal
- Brakelightswitch 15 00V. 00-20V - Release the brake pedal .
" Chargeairbypassvalve 6 0.0V 1 0.0-20V BT '
. Safetyvalve - 35 00V .  00-20V _
415 , 25 117V 9.0-150V Ignition on
" Main relay #85 13 114V 00-20V "
~Main relay #87 22 1.7V 90-150V ~ ”
Throttle position +5V 2 469 -  45-53 Y ”
Throttle position +5V 3. 464V 45-53V 7 L
" Pedal position sensor 16 - 171V 00-20V Wide open throttle
Throttle position switch’ 14. 739V 65-150V " S
Throttle position switch 28 798V  65-150V " <
~ Pedal position sensor 16 371V . 35-50V No throttle
“Throttle position switch 14" 086V  00-20V L
Throttle posifion switch -~ 28 077V. = 0.04 2.0V LR
Throttle‘position'senSOr 17 oK ' Potentiometer test
' o ' ' - 1.Wide open throttle -~~~
2. Slowly release the accelerator
R . e ; pedal © - : :
Throttle actuator motor 18- 00V - 00-20V R
Throttle actuator motor 35 116V 00-20V
‘Charge air bypass valve 6. 114V 90-150V
Safety valve '35 116V 00-20V
Throttle actuatormotor .~ 20.-" . 396Hz = 1-2000Hz" Ignition on
21 00Hz 0.0-1000.0Hz "
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~ Saab 9000 2.3 turbo, M93, ETS, man. (contd.)

Parameter o . Pinn Example = Limits o Basic requirement

Questlon Man. gearbox" YES/NO (if NO mISS out four test stages)

Brake+clutch swrtch o 36 057V . 00-=20 Vo Depress the brake pedal
Brake+clutch switch = -~ 3 117V 9.0-150V Release the brake pedal
Brake+clutchswitch =~ 36 = 0.48V 0.0-2.0V Depress the clutch pedal
Brake}clutbh switch R 3 1.4V 9.0-15.0 V ' Release the clutch pedal !
TCS lamp 23 114V 90-150V © T
Cruise control ~ 81 114V 9.0-150V Set cruise control ON
Cruise control 18 117V 9.0-150V  Setcruise control RES
Cruise control 19 117V 90-150V-  Setcruise control SET
Cruise control I 31 0.0V 0.0-2.0V ~ Set cruise control OFF

Throttle position signal - 26 200Hz 199-201 Hz

Questlon Wheel sensor test? YES/NO (if NO, miss out one test stage)

Wheel speed - , - 10 - 7.93Hz ;1.0—-300.0 Hz_ Rotate nght—hand front wheel :

Engine coolanttemp. 33 131V 01-45V
Comm.ASR/TC-ABS = '29  1420Hz 1 - 3000 Hz
‘Comm. ASRMTC-ABS 32 835Hz  1-3000Hz - o
Englne rpm - - 12~ 871 RPM"- 500-2000RPM Start the engine
Main relay #85 . S 18 0-2V ST '

- Main relay #87 _' ; .22 , 9-15V o

~ Engine load Signal 27  285Hz  1.0-200.0Hz ”
Main ground ' ‘1 00V 00-02V "

~ Ground, throttle posion 4 0,09V 0.0-02V - %

- Ground, throttle positon .~ 5 014V 00-02V . *

Engine coolant temp. - 83 131V - 01-45V "
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Saab 9000 2.3 turbo, M93, ETS, man. (contd.) |

Parameter f Pin Example Limits ‘_B/asic requirement .

- _Queétion; Equi’pr_néht ACC or A/C? YES/NO (if NO, miss out four test'stages)

ACIn : - 37 102V 8.0-15.0V-  Switch on fan and A/C
A/CRelay#85 38 083V  00-20V. " R
ACIn 37 00V  00-20V  Switchoff ACC

. ACRelay#85 ~ - 38 122V 90-150V  Swichoff ACC
A5 . 25 057V 00-20V Ignitionoff
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Saab 9000 2.3 turbo, M93, ETS, aut.

Readings

_ There is no system data test for the ETS
system : o




' SIM readiﬁgs

113 "

* Saab 9000 2.3 turbo, M93, ETS, aut. (contd.)

~ Parameter "~ Pin Example - Limits - Basic requirement -
' Main ground _ 1 00V 0.0-0.2V Active ground test
_Ground, throttle position ‘_ 4 00V 0.0-0.2V - ECM reconnected
~Grolind, throttle position 5 00V ~ 00-02V |
+#5 25 00V  .00-20V . Ignition off
Main relay #85 -183 - 123 V .9.0-150V " V
Main relay #87 22 00V 00-20V . 7 R
Brake light switch 15 1.7V 9.0-150V  Depress the brake pedal -
Brake light switch . 15 .00V - 00-20V  Releasethe brakejpedal
Charge air bypass valve - 6 00V  0.0-20V ' B
 Safety valve ' 35 00V  00-20V._ o
+15° 15 1.7V 9.0-15.0V ‘Ignition on -
Main relay #85 13 141V 00- 20V :
* Main relay #87- 22 117V 9.0-150V  ’
Throttle position +5 V 2 492V 45-53V
Throttle position +5 V 3 479V . 45-53Vv " - |
Pedal positionsensor - 16 171V . 0.0-02V Wide open throttle
Throttle position switch ~ ~ 14. 7.41V.  65-150V "
Throttle position switch 28 827V - 65-150V "
Pedal position sensor 16 369V  35-50V.  Nothrottle
~Throttle position switch 14 086V - 00-20V LA
~ Throttle position switch 28 068V 00-20V L
. Throttle position sensor - 17. OK o Potentiometer test
e S ‘ ‘ i 1. Wide open throttle ,
2. Slowly release the accelerator
, , _ . - pedal. | o
Throttle actuator motor 18 00V . 0.0-20V §
Throttle actuator motor 35 135V ~ 0.0-20V
Charge air bypass valve. 6 11.4V 9.0-15.0V
Safety valve 35 143V . 00-20V i
Throttle actuator motor 20 251Hz  1.0-2000.0Hz Igniionon
21 g |

Throttle actuator motor

‘ _O;O'Hz :

0.0 = 1000.0 Hz
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‘Saab 9000 2.3 turbo, M93, ETS, aut. (contd.)

Parameter ST Pin Example Limits =~ Basic requirement

Question: Man. gearbox? YE_SINO_'(if YNO', miss out four test Stéges)

Brake-+clutch switch . 36 00V~ 00-20V Depress the brake pedal
Brake+clutchswitch ~ = 36 ~ 0.0V 9.0-15.0V Release the brake pedal -

* Brake+clutch switch - 36 0.0V  0.0- 20V ° Depress the clutch pedal
Brake+clutch switch ., -.36 00V 9.0-15.0V. Release the clutch pedal
TCS lamp . = 23 114V 9.0-150V S o
Cruise control - | 3 1.7V 9.0-15.0V Set cruise control ON
Cruise control 18 108V © 9.0-150V  Set cruise control RES L

' Cruisecontrol 19 1.4V 9.0-150V Set cruise control SET =+

. Cruise control - ,' , 31 00V - 0.0-2.0V - Setcruise control OFF .
Throttle position signal 26 199Hz  199-201 Hz | ‘ -

‘Questi,o'n:thAeeI sensbf test? YES/NO (if NO, miss out one test stage)

- Wheel speed - 10"  442Hz  1.0-300.0 Hz = Rotate right-hand front wheel

Engine coolanttemp. 33 1.82V - 0.1-45V

CommASR/TC-AVS . 29 1660Hz 13000 Hz

CommASRTC-ABS = 32 1610Hz 1-3000Hz |

Engine rpm : . 12° 844 RPM 500-2000 RPM Start the engine

Engine load Signal - 27  283Hz  1.0-2000Hz " '

Main ground L 1 00V = 00-02V "
‘Ground, throttle position .~~~ 4 0.09V  0.0-0.2V "

Ground, throttle positon .~~~ 5 012V . 00-02V ~ "

Engine coolant temp. 383 179V 01-45V - "

. Qyt‘lestion:‘ Equipmént ACC oriAIC? YESINO' (if NO, miss out four test Stéges) '~

ACIn _ 37 114V 80-150V. ‘Switchonfanand A/C =
ACRelay#85 ~ 38 111V 00-02V  * :
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Saab 9000 2.3 turbo, M93, ETS, aut. (contd.)

- Parameter S - Pin Example Limits" Basic requ'ir_evment»' -

ACIh . - 37 028V 00-20V . Switchoff ACC

"A/CRelay#85 38 125V 80-150V " ’

w5 : 25 141V.  0.0-20V. Ignition off

Readings :

Thére is no system data test forthe ETS

system.
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~ Saab 9000 2.3 turbo, M93, ASR

Pin

~ Example’

Limits B

Parameter ' Basic requirement .~
.. Main ground 13 00V 0.0-02V  Active ground test
: Groun'd,At‘Qrottle position 15 0.0V 1 0.0-0.2V . ECM reconnected
415 RN 12 .00V - 0.0-20V - Ignition off
Main relay #87 25 - 0.0V 00-20v  *
#5 12 122V 90-150V Ignitionon.
‘Main relay #87 - 25 120V 90-150V . * -
Throttle position +5V -~ 7 479V 47-53V "
 Throttle positon+5V -~ 11 493V . 47-53V
~ Throttle position +5V - 20 479V 47-53V " L
Throttle positionsensor .~ 1 . OK =~ = a Potentiometer test ~
o : 1. Wide open throttle
, _ } 2. Slowly release the throttle ;
Pedal posiﬁon sensor .3 169V 00-20V Ignition on -
Pedal position sensor .3 371V 35-50V ’ '
Comm.ASR/TC-ABS 2 1540Hz 1,-3000Hz - ”.
Comm.ASR/TC-ABS 14  1260Hz 1-3000Hz =~ 7
- TCS lamp : .19 117V 90-150V  ” -
Wheelspeed 9 - 11.6Hz - 10.0-100.0 Hz Rotate the front nght wheel 1/2 revo-
o IR - N ~ . lution persecond -
- Wheel speed S 21 138Hz ~.10.0-100.0 Hz Rotate the right-hand rear wheel 1/2
' v L : - revolution per second »
Wheelspeed ~~ =~ 8 10.1Hz 10.0-100.0 Hz Rotate the left-hand rear wheel 1/2
- _ o Lo .~ revolution per second
~ Wheel speed 10 10.1Hz  10.0-100.0 Hz Rotate the left-hand front wheel 1/2
‘ ; ' : ' o o revolution per second '
Engine rpm o 18 1040 RPM 500- 2000.RPM  Start the engine
Pedal position sensor .~ 22 -~ 899V 35-50V ~ No throttle :
Pedal positonsensor . 22 175V 05-20V . . Quickthrottle increase
+Wheel speed A 9 . .7.19Hz  -1.0-100.0 Hz Engage DRIVE and release the
' ' ST brake pedal . . ' _
- Throttle actuator motor 23 955Hz 1-1000 Hz Quickly turn the motor back
| 1-1000Hz PR

~ Throttle actuator motor -~ 24 648Hz
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'Saab 9000 2.3 turbo, M93, ASR (contd.)

Parameter -+ . - Pin Example - Limits _'Basic'requirement
" Wheelspeed - 9  0.0 Hz  0.0-00Hz - Depress the brake pedal
, . f - o R Then engage the parking gear (P)
+15 R 12 028V . 00-20V ' Ignltlonoﬁ
Readings
I | “Pin
FR ' Wheel speed, right front, =~ 9
' _ .. signal from ABS - o
RR. ‘Wheel speed, right rear, 21
~+ . signal from ABS ' o
RL . Wheel speed, left rear,. 8
s : signal from ABS- o
FL Wheel speed, left front, - 9

signal from ABS
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~ Saab 900s 2.0, M90, Lucas CU14

. Parameter = _ _Pin Example Limits - Basic requirement
Main ground 4 00V.  00-02V - Active ground test
Mainground -~~~ 14 0.0V 00-02V : o
Mainground . -~ 27 00V  00-02V
Main ground 40 00V 00-02V

430 . 15 125V 9.0-150V - ,
Ground, massairflow - 25" 0.0V 0.0-02V  ECM reconnected
+5 19 00V  00-20V  Ignition off
'Main relay #85 12. 125V 9.0-150V
Main relay #87 = 2 028V  0.0-20V "

 Pumprelay#85 . 16 028V  00-20V  * .

415 .19 120V 90-150V  Ignitonon -

Main relay #85 12 285V 0.0-40V "
Mainrelay#87 2 123V 9.0-150V "

Pump relay #85 =~ - 16 123V . 9.0-150V

Injector ~ 11 123V 90-150V  *

Injector . - 13, 123V . 9.0-150V "

Throttle position +5V - : 3 479V 46-53v- " L _
Throttle position sensor 20 OK  Potentiometer test

1. Wide open throttle |
. o ; - , 2. Slowly release the throttle -
Engine coolanttemp. = 7 0,58 0.1-45V | a ‘
ELCDvalve © 17 114V 00-20V

Question: Cold starting valve fitted? YES/NO (if NO, miss out two test stages)

Cold valve code ' 8 00V  00-20V
~Cold start valve o - .33 0.0‘Vib .9.0-15.0V
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 Saab 900s 2.0, M0, Lucas CU14 (contd.)

Parameter.

Pin

Ekample

Limits

- Basic requirement

| Q_uestion:‘Wh‘eeI sensor fést? ’YESINVOI (if NO, miss out o-ne_'t.es't stage)

~ Wheel speed _
" CHECK ENGINE (MIL)
Ignition pulses

~Main ground -

Main ground
Main ground
Main ground

Ground, mass air flow ‘
Pump relay #85

Injector
Injector -
Injector
Injector '

Intake mass air row

IAC valve

 IACvalve
“IACvalve -

- 1AC valve
IAC valve

~ IAC valve
IAC valve

" IACvalve

Intake mass air flow

&
10
39

4
14.
27
40
25

16

SRR
1
13
13
35
1
26

28

.29
{
. 26

28

.29

3.22 Hz
117V

786 RPM

0.0V
00V
0.0V
0.0V
0.0V -
2.99V

‘140Hz_
1.16 ms
13.7Hz

1.02 ms

116V
120V

0.84V
1.7V

0.86V

0.86 V

118V
086V :

120V
261V -

1.0-300.0 Hz .

9.0-15.0V

500-2000 -

RPM
0.0-02V
0.0-0.2V
0.0-02V
0.0-02V

0.0-0.2V

0.0-40V -

10.0 - 250Hz

1.0-10.0ms

10.0-25.0Hz
©01-100ms
10-20V
9.0-15.0V

0.0-2.0V

9.0-15.0V’
0.0-20V

0.0-2.0V

9.0-150V

0.0-2.0V

19.0-15.0V

25-40V

“Ignition on

Start the engine

No throttle

)

Actuate throttle

Actuate throttle more than 3000 RPM
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~ Saab 900s 2.0,. M90, Lucas CU14 (contd.)

‘Parameter - Pin 'E‘xample Limits . Basic requirement

Questlon. Equrpment ACC or AIC" YES/NO (if NO miss out four test stages) :

~ACIn ' R ‘,21 _0.0V L 90—150V SW|tch onthefan and A/C
A/C Relay #85 3 00V . 00-40V "
ACIn . 2100V 00-20V ° Swich bff the,fan and A/C
 A/CRelay #85 © 3. 00V  90-150V " o

Questlon Aut transm|ssmn° YESINO (|f NO mlss out two test stages)

‘Drive = - b 0».0V 2 9.0- 150V . Engage reverse (R)
. Drive’ : 5 -~ oov : 0.0-4.0V = Engage parking gsar-(P)_ "
. CHECKENGINE(MIL) ~ 10 - 134V 90-150V .
Oxygen sensor - 23 00V 0.0-‘O'.SV' - Vary engins-speed"
- Oxygen sensor 23 _ 0.87V 06-1.0V S o -
ELCDvave - 17 . 846Hz ~70-200Hz " .
Engine coolanttemp. . 7 = 058V 01-45V ) ‘
#5 19 00V - 0.0-2.0V - Ignition off
Readings )
: , Pin-
ACTUATE Ignition pulse o
THROTTLE -
AIRMASS  Mass air flow sensor
TEMP. Engine coolant tempera-

_ture sensor

OXYGEN ~ Oxygen sensor
SENSOR
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~ Saab 9000 turbo 2.0, M88, LH2.2

- Parameter - ; ~ Pin  Example  Limits  Basicrequirement
Mainground 5 0.0V  0.0-02V Active ground test
Main ground 11 ooV  00-02V
Main ground :  25.. 00V 00-02V e
Sensor ground 6 00V 00-02V. : ECMreconnected
+15 . 18 00V  00-20V Ignition off L
~ Main relay #85 21 131V 9.0-150V . S
 Main relay #87 9 00V . 00-20V
Pump relay #85 .17 00V 0.0-20V
Intake mass airflow = 7 00V . 00-10V o
- #15 Lo .- 18 120V 9.0-15.0V ~Ignition on . e
Cljector 13 00Hz  00-00Hz * B
' Mainrelay#85 - 21 112V 00-40V "~
" Main relay #87 9 125V 90-150V " B
Pump relay #85 .17 - 128V.  9.0-150V " -
Idling switch " 3 456V 40-150V  Wide openthrottle
~ Full load switch .12 ooV 00-20v "
dling switch - 3 00V  00-20V  Nothrottle
Fullloadswitch = - 12 542V 40-150V  *
IACvave =~ 10 945Hz 500-150.0Hz
IAC valve ‘ . 10 494ms 01-100ms
~ IACvalve 28 945Hz 50.0-150.0Hz
. IAC valve 23 552ms 01-100ms
Engine coolant temp. 2 131V 01-45V L
Ignition pulses - -+ 1 505RPM 500 — 2000RPM Start the engine
“Mainground . - . . -5 00V 00-02V o
Main ground  ~ S -1 0.0V.. "0.0—0.2V L Startithe.engine -
" 'Mainground 25" 00V  00-02V AR ’
Sensor ground o 6 00V ~ 00-02 v.
Pump relay .17 00V 00-20V . "
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Saab 9000 turbo 2.0, M88, LH 2.2 (contd.)

‘Parameter Pin ~ Example Limits ~  Basic requirement
Intake mass airflow. .~ 7 305V 05-35V . Start the engine
COadjustment. =~~~ 14~ 189V  05-40V  *
" “Injector 13 221Hz  10.0-30.0Hz "
Injector - 13  242ms 01-100ms "
IAC valve 10 100Hz 99-101Hz = "
IACvalve = 10 - 615ms 0.1-100ms ”
IACvalve 28 - 101Hz ~ 99=101Hz "
IAC valve g 23 353ms 0.1-100ms " o o
injector e 30.9Hz  30.0-70.0 Hz Actuate throttle up to 3000 RPM -
Intake mass air flow . 7 399V 35 -5.0V Actuate throttle up to 3000 RPM

- Question: Oxygen SensQr,fitted?- YES/NO (if NO, miss out two test Stages)

Oxygensensor - " 20 00V 0.0-03V " Vary engine speed |
Intake mass airflow . 20 086V . 06-1.0V. . Varyenginespeed

QuéStion: Aut. ‘t‘ransmis"sion? YES/NO (in NO, miss odt_two testﬁs’tages) |

Drive - . .4 00V - 9.0-150V
Drive o 4 o0V 0.0-4.0V

Quéstioh: Burn off air mass teSt? ‘'YES/NO (if NO; miss out thfee test.stages) |

Ignition pulses - 1 - 3010RPM 3000-5000RPM  Actuate throttle up to 3000 RPM"
Engine coolant temp. 18 o070V od-10V . o .
Burn off air mass 8 38V  33-50V Ignition off

415 - 18 00V . 0.0-20V Ignition off
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* Saab 9000 turbo 2.0, M88, LH 2.2 (contd.)

' Readings

]

o , o Pin
~ ACTUATE Ignition pulse 1.
'THROTTLE
AIRMASS = Mass air flow sensor 7
TEMP. Engine coolant  temp. 2
S _ sensor . o
OXYGEN - Oxygen sensor 20
SENSOR : o ;
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~ Saab 900i 2.1, M91, EZK-91

) HAL’L’,SIGNAI». Signal from Hall effect sensor

ENGINE LOAD ' Signal f

_SIGNAL

rom LH Jetronic-

‘Parameter Pin  Example Limits ' Basic requirement
Main ground 20 00V 0.0-02V - Active ground test
Sensor ground 10 . 0.0V 0-02V  ECM reconnected -
+15 6 00V 0-20V Ignition off
+15 6. 114V  90-150V  Ignitionon.
Throttle position switch .7 841V 40-120V  Wide open throttle
Throttle position switch 7 007V 00-10V  Nothrotle
_Hall effect sensor - 4 102V 9.0-150V = |
Hall effect sensor 24 528 RPM 500-2000  Startthe engine
~Main ground 20 00V. 00-02V " '
Sensor ground 10 00V  00-02V "
 Ignition pulses 16 1230  500-7000 . ”
: _ - RPM . RPM ,
Engine RPM . 17 1100RPM 500-7000. ” '
, o ~ RPM - |
- Torque limitation- '8 181Hz 5.0-2000Hz ~
CHECK ENGINE (MIL). 3 108V 9.0-150V "
- +15 : "6 028V 0.0-20V. ‘Ignition off
' Readings ,
ACTUATE . Ignition pulse
THROTTLE o
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. Upgrad'li»ng, PC to ISAT »s<V:an,tooI |

D1 01W-9352

In order to upgrade the ISAT scan tool, the instru-
ment must be equipped with the M96 memory
module. Check by switching on the ISAT scan tool.
The display should show ver sion 6.0 or higher. If

it is a lower version, a new memory module should -

be ordered.

Upgrading with PC (pe‘rsbnalbbmputer)
The computer must be IBM compatible and

equipped with -DOS and preferably also with Win- '

dowsTM

1 Connect the nullmodem cable with the 9—p|n con-"

nector-to the computer’'s communications port
(see the computer manual). Connect the other
end to the SDA module COMM 9 socket.

2 Start Windows™ and activate the window w1th the
FLASH PROGRAMMING icon.

~ 3 Double click on the icon and click once on FILE

and then on CONFIGURE. Select the commu-

nications port that the ISAT scan tool is
connected to. : s

4 Click on OK and then RESTART. The text CON- :
NECT AND ACTIVATE ISAT is dlsplayed

B 5 Switch on the ISAT scan tool and select UPDATE

ISAT and press F2 for RECEIVER « ISAT.

-6 Ifthe coupllng isfaulty, youwillsee a message ad-
vnsnng you to check the connection and restart.

’ 7 When the upgrade starts, this can’ be seen on

-both displays.

8 Durmg the upgrade the dlsplay shows Wthh ver-
sionis currently being fed in, the number of banks
1-32 and the number of blocks 198—0 A timer.

- counts down from 100 to 0.

9 If the upgrade is approved, this is shown on the
. display.
10 If the upgrade i is not approved you will have the
optlon of restartlng _
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Upgrading, ISAT scan tool to ISAT scan tool |

D101W-9353

Itis also possible to upgrade the ISAT scan tool using
a second ISAT scan tool (primary ISAT scan tool)
which has been upgraded using a PC. The upgrade .
takes about 60 minutes so the ISAT scan tool should
be connected to a car to receive operating current.

1 Connect the null modern cable with the 9—pin con- BT R
nector to the SDA module’s COMM 9 socket. . . ‘ T

2 Prlmary ISAT scan tool:
Switch on the ISAT scan tool and select UPDATE
ISAT and press F3 for SEND — ISAT

3 Slave ISAT: .
Switch on the ISAT scan tool and select UPDATE
ISAT and press F2 for RECEIVER « ISAT.

4 If the coupling is faulty, you will see amessage ad-
- vising you to check the connection and restart.

5 When the upgrade starts, thls can be seen on
both displays.

6 During the upgrade, the display shows which ver- ]
sionis currently being fed in, the number of banks -
1-32 and the number of blocks 198—0 A timer
.counts down from-100 to 0.

7 If the upgrade is approved this is shown on the
. -display.

8 If the upgfade is not approved you will have the‘
optlon of restartlng .
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. Changi'ng' the battefy‘

'D101W-9354

There is a battery in the —béﬁom of'the ISAT scan tool.’
- This battery is changed-as follows: . =
1 Remove the cover. o
2 Remove the battery and unplug the connector.

3 Connect the new battery and push it into position,
refitting the cover. - . - C

/A warning

Only use a recommended 9 V rechargeable bat-
1 tery. If other batteries are used, there is a danger
of the ISAT scan tool exploding when it is con-
nected to a car. S R
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| ‘Cha'rgﬂin‘g the :battery’

D101W-9355

In orderfor the battery inthe ISAT scan tool to contin-
ue working for a long time, it must be recharged.

‘Charging takes place when the ISAT scantool is con-
nected to a car via the data link connector. In order
for the battery to become fully charged, the ISAT

- scan tool must be:

~ Connected for about 14 hours. -
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Memory module, changing

D10’iW~9356

In order for the ISAT scan tool to be upgraded in the
future, it must be equipped with. the M96 memory

module. . '

This module is located behind the cover in the bottom 1 :

~ of the ISAT scan tool. Lo
.The module is changed as follows: o
1 Remove the cover on the bottom of the ISAT scan
tool.. L o )
2 Extract the memory module using the hole in the

.outeredge. .

-ef.

3 Carefully insert the new module and refit the cov-

Important

Take care when handling the memory module. The

- memory module circuits are extremely sensitive to
electrostatic discharge and can, if handled ‘incor-
rectly, be damaged so severely as to be rendered

unserviceable. -~ - co : '

Never touch the memory module circuits and never -

_place the module where it can come into contact
. with foreign objects. =~ - _ :

Always store loose memory modules in an ESD
cover. . : '
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Adjusting display

?;u c_r;- n;n;n I;‘?

" 'D101W-9357

The display view,énglé can only be adjusTed_on the .

ISAT Iscantool. = - -
The display is a dot matrix LCD display. This display

is not as easy to read from all angles due to the prop-. - - '

erties of the LCD. It is therefore possible to adjust the-
““angle using a set screw inside the battery cover. In

the ISAT Il scan tool, the display is manufactured in

~such a manner that it is easy to read from all angles.

1 Unscrew the battery cover on the bottom of the
ISAT scan tool. ‘ ‘

- 2 Remove the battery without éiéconnécting the

leads. -

3 Look at the display,whilé_carefully turning the set
screw as.illustrated. When the display is easy to

screw and close the cover.

read from the angle you require, release the set
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It is important that Saab technicians in the fteld regard the Workshop Service Manual
as their btble and we therefore strive to make the manual easy to use and’
to prov;de accurate mformatron .

By letting us have your views on thls manual you- will be helping us to mamtam
~a high standard in our Ilterature

Note down any comments or suggestlons you may have ona sheet of paper or take
a copy of this page and send us your views at the above address. For greater
~ convenience, You are also welcome to send your.comments by fax, usmg the
. telephone number shown
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