nual -

L

X E

2:5 Traction Control System
B308 REIR N




Saab 9000

SERVICE
MANUAL

2:5 Traction Control
System B308
M 1995 '

Preface
All information and |Ilustrat|ons in thls Ser-
vice Manual are based on the design of the
cars at the time of the final editing of the
manuals. Choice of models, technical data
“and equipment vary from one market to an-

other and may be changed without pnor no-

tice.
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Warning, Important and Note
The headings "Warning”, "Important” and "Note”
~occur from time to-time in the Service Manual. They

are used to draw the attention of the reader to in-

formation of special interest and seriousness. The

impartance. of the information is indicated by the
three different headings and the dlfference between
' them is: explalned below.

/A WARNING |
Warns of the risk of material damage and grave’

injury to mechanics and the driver, as well as
_serious damage to the car.

Important

Points out the risk of minor damage to the car’ and
-~ also warns the mechanic of difficulties and time-
wasting mistakes. :

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

way that saves time and labour. This mformatlon is
o not supplled for reasons of safety. N

- Market codes
The codes refer to market specifications

AT Austria
AU -~ Australia

~ BE Belgium
CA Canada °
CH Switzerland .
DE -~ Germany
DK Denmark -
ES Spain- - .
EU Europe
FE - 'Far East -
Fi - Finland
FR France

GB

GR

IT
JP

NL

NO

SE
us

-~ Uc

ME

Great Britain

Greece
Iceland .
ltaly
Japan

- Middle East
- Netherlands
"Norway
Sweden
USA™
- US California

©Saab Automobile AB 1994

Produchon Service Support Saab Automoblle AB, Tmllhattan Sweden




Technlcal

data

Technical data 1

8

TCS control module e o

Number of terminalpins .~ - -quantity | 35

- Voltage supply +30 LT pinNo. | 32

Voltage supply +15. =~~~ - [ ... - pinNo. | 28 .

Main ground - - - pinNo. | 13and30
2
3

 Throttle body TCS |

Engine | ‘ A , ‘

Engine, feed (PWM) ~ Hz | 500 (0-100%)

‘Engine, resistance, pins 1-5 - . .~ Ohm - 12

/Po'_sition sensor .
1100 +100Q

Position sensor, resistance, pins 2-4 - Ohm

~ Saab 9000
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~ Special tools 3

o - Special tools
8611 158 Test lead for Breakout-box ‘ R

©o C271W-3731

'.»» 86 11 345 Bridging lead

C271W-3732

86 11 3_52 Test leads for pin connection (male pins)

Saab 9000



4 Specialtools

8611 410 Test leads for pin connection (female

pins)

. C271W-3730 : LT

87 92 459 Regulator wire for accelerator/kickdown -

 Saab 9000.




~ Technical description 5

Technical des‘Cr'iptio'n S

- Description of TCS. ... ... e+ ...6 - Operation descriptiyon's ceee . e <. 12

C271W-3733

TCS

- Twin Throttle Systém

" Saab9000



6 Technical description

- Description of TCS for B308

C271W-3734

The TCS system consists of the following
components: ) -
- e TCS control module

e Throttle body with direct current motor and posi- |
tion sensor for the TCS throttle

o TCS function lamp
e Warning lamp TCS OFF
» Switch ON/OFF '

- Saab 9000




‘Technical description 7

- Description of 'TCS (cohtd.)

The TCS (Traction Control SYstem) helps to prevent
‘uncontrolled wheel spin during both fast accelera-

- tion and on slippery road surfaces.

~ The system is based on the double throttle princi-

pal. S

This principal is called the Twin-Throttle sttem o

(TTS).

- throttle body which forms part of the system.

The extra TCS throttle body is mounted beside the
ordinary wire-operated throttle body. When the car
is in motion, the TCS throttle follows the ordinary
throttle and is controlled by the TCS control module.

As soon as maximum permitted wheelspin is ex--
ceeded, the TCS throttle opening angle is de-
" creased in comparison to that of the throttle, at
which point the engine torque is reduced until the

wheelspin ceases. v

The most important information to- the control mod-
ule comes from the four wheel sensors via the ABS .
.control module, but the TCS has no influence on the
braking system. In order to compensate for normal
_changes in the diameter of the wheels, the system

is adaptive to tire.wear etc.

“"Mini Spare” spare wheels can be used with the TCS

function retained.

This traction system controls the torque of the en- -
gine by regulation of the throttle butterfly in the extra

‘Saab 9000 .



'8 Technical description

‘, Descr.'ip‘t_ionv of TCS (contd.)

o

- N W e N o o
]

»Il.ll|llll|

50 100

L 'I1éol I‘ LI
(KM/H)

200 250 300

CoTIW-3736 -

~Perm|tted spin

 When starting on a slippery surface, the TCS allows

a maximum wheelspin of 3 km/h. The upper limit for
permitted wheelspin then decreases successively to
approx. 1.5 km/h at 35 km/h, which is equivalent to
a wheél spin of approx. 4. 5%.

" Permitted wheelspin |s then constant up to 100'

kmv/h.

Over 100 km/h the. permltted wheelspm increases

again and reaches approximately 3.5 km/h at 200

~ km/h, equivalent to a wheel spin of approxnmately
-1.8%.

At speeds over 200 km/h permitted wheelspln s~

~ again constant.

~ Saab9000°




Technical description 9

DeScr’iption of TCS (contd.) ,

C271W-3737

'Cont‘rol of throttle function -

To control and synchronize the TCS throttle in rela-
tion to the ordinary throttle, a special control pro-
~ gram is incorporated in the control module. The
~ control covers calibration of the throttle butterfly fully
open and fully closed positions, function and
strength of the spring that returns the throttle but-
terfly to the fully open position and that the throttle
butterfly moves friction-free. S ‘ _ _
Further information on the control module’s calibra- b " e
tion of the throttle butterfly position can be foundun- - '
" der "Control module” on page 12 e

- Saab 9000 - -



1 0 Technical description

Functions and components

7]

e R R AR

C271W-3738

Input signals to the control module -

e Switch, ON/OFF (pin 1), page 18

¢ Engine speed signal (pin 6), page 23

« Speed signal, FR (pin 7), page 22

« Speed signal, RR (pin 8), page 22

« Speed signal, RL (pin 24), page 22

* Speed signal, FL (pin 25), page 22

e Position signal, main throttle butterfly (pin 11),
page 21 : '

* Pasition sensor, TCS throttle butterfly (pin 27),
page 19 ‘ ’

. Diagknostics_ lead K (pin 9), page 15%)

o Brake light switch (pin 23), page 24

- o Voltage from +15 (pin 28), page 13

« Voltage from +30 (pin 32), page 13

e Ground (pins 13 and 30), page 14

) also output signal

Saab 9000
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-~ Technical description

| _Functions and 'compon'ents (contd.)

C271W-3739

- Output signals from the control module

e Position sensor, TCS throttle buﬁeﬁly (+) (pin 3),
page 20 '

Position sensor, TCS throttle butterfly (-) (pin 20),
page 20 Lo _ o
Disconnection, cruise control (pin 5),

- page 25 - N o

» Disconnection, full-load enrichment system (pin
21), page 21 e , : ‘
TCS function lamp (pin 12), page 16.

TCS OFF warning lamp (pin 26), page 17
Diagnostics, K lead (pin 9), page 15%)

TCS throttle butterfly actuator motor (+) (pin 18),
page - 20 - ‘ X }
TCS throttle butterfly actuator motor (-) (pin 35),
page 20 o : ‘

*) also input signal

" Saab 9000




12 Technical description

* Control module, description of function

" >akm/h |

<akm/h

[35]34]33]32]31]30] 28] 28 27 [ 26 ] 25 [ 24| 23] 22 21 20 ] 19] .
‘[e[irJie[rs]a][s2f11frof e [af7 e [s[4 3] 2] 1]

C271W-3740

TCS control module

The TCS control module has a 35 pin connector and
is located-under the left-hand front seat, which is

moved forward in order to make the-control module .

accessible for removal.

- When the TCS throttle butterfly actuator motor is
without current, the butterfly is held in the open po-
sition by a spring. -

' 'When the ignition is placed in the dnve posmon the

-actuator motor turns the throttle towards the fully

-.open position for 128 ms and-in doing this makes
sure that the butterfly really is fully open. The ac-
tuator motor is then without current (while the but-
terfly is held fully open by the spring) and after a fur-
ther 128 ms the value from the butterfly position
sensor is stored in the control module as "fully open
butterfly”.

As soon as the car's speed exceeds 4 km/h and the
. engine speed exceeds 600 rpm, the TCS throttle is
synchronized with the ordinary throttle provided that

the system is not manually switched off and that

wheelspin does not occur.

After starting, at the point of the first engine brakmg
with fully released accelerator pedal, a new control

of the function of the TCS throttle is made, and the

throttle closes completely for 128 ms. This value is

- then stored in the control module as "fully closed

butterfly”. With the accelerator pedal still fully re-

leased, the actuator motor is without current for 256
- ms, during which time the butterfly should open with

spring power to at least 25° throttle valve angle. Af-
ter this the TCS throttle is once again synchronuzed _

~ with the ordinary throttle.

With the ignition off or when there is a fault in the
system, the current to the actuator motor is imme-
diately broken and the butterfly opens completely
with spring power.

‘When there is an'internal fault in the control module;
- adiagnostic trouble code is reg|stered the TCS OFF -

light goes on and the TCS system is switched off.

‘As a spare par, the control module is unpro-

grammed and must therefore be programmed dur-
ing installation using the ISAT. For the Saab 9000,
the TCS control module is programmed according
to the type of gearbox in the car, manual or auto-
matic. . :

Important .
A previously used control module may be pro—

" grammed for the wrong type.

Saab 9000
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13

- Control module, description of function (contd.) )

C271W-3741

Control module voltage supply

Battéry voltage +30

From fuse 21, +30 is supplied to pin 32 on the con-

trol module. The voltage is used by the control mod-
. ule to feed the throttle actuator motor.

If the %30 voltage is absent, the TCS OFF lamp

lights and the system is switched off. If the +30 volt- "

~ age should break, the control module will retain any
diagnostic trouble codes stored in the memory. -

Battery voitage +15

With the ignition key in the ON position, +15 is fed to
pin 28 on the control module via fuse 13. The volt-
- age is used to activate the system.

. Saab 9000



14 Technical description

Control module, descriptibn’ of function (cbh‘td.) e

C271W-3742

Grounding points . o
Pins 13 and 30 in the control module are grounded

~ to grounding point G5. Pins 13 and 30 are-internally .

* linked in the control module and-are electrically the
same point. The grounding points are doubled to in- .

- crease safety. o

Saab 9000




T echniéal ‘description

'Function 'descripiidn o}f"diagnost’ics

t/min

x 1000

e 200
| SRS]:M
go Ty T
> Tnoe |
) w| 348 . o
Y. : §
ISAT dlagnostlcs ’ o
The TCS control module is linked to ISAT via pin 9
The link is dual- dlrectlonal and has both input and
‘output signals.
~ The data link connector |s in front of the rlght-hand
front seat.. :
.Wlth the ignition in the dnve posmon the voltage on
pin 9 is the same as the battery positive while the
ISAT is connected, and 0 Volts when the ISAT is not
connected.
~In order to enable commumcatlon between the ISAT : v
,and the TCS control module: ‘ , S o B

o the ignition should be in the ON position.

» the engine speed should be <1500 rpm (i the en-
gme is runmng)

Saab 9000



16 Technical description

: ",TCS'functidn Iamp',,de;scyri'ptio’n of function

ATIEEEN

15

NV

3SEC E

507 .

~|Tes|”
/ 1\ N\

C271W-3744

- TCS function-lamp

When the ignition is placed in the drive posmon the ‘
function lamp lights for 3 seconds. '

In the case of wheelspin that requires a reduction of
- more than 7% in the engine torque, the function
lamp lights after a short delay (360ms). However, in
the case of torque reduction greater than 30% the
- lamp lights without delay. The function lamp is then
lit as long as the system is working, up to a maxi-
mum of 1 second.

The function lamp is Ilt by  the control module
: vgroundlng pin 12.

Saab 9000




‘ Té’chnical description 17
TCS OFF warning lamp, description of function
NV
~|TCS|—
" TIOFF[= . 5
/1 VN
~ 3SEC
NV :
~|TCS|—
—|oFF|~ '
VN =
NV s
~|TCS|- |
—|OFF |~ o
/ 1\ N\ 8

‘Warning lamp TCS OFF

- When the ignition is placed in the drive position, the

warning lamp lights for 3 seconds.

_ Inthe case of a fault in the system, the warning lamp .

stays lit and is lit by the control module ‘grounding
“the lamp circuit in pin 26.

The warning lamp is also lit when the system is

manually disengaged, which can be done at speeds

under 60 km/h by pressing in the TCS switch. The

system can be engaged at any speed by pressing
-the TCS button, at which point the TCS OFF lamp

goes out.

At ignition ON when starting, the system is always -

engaged automatlcally

Saab 9000



18 Technical description

- ON/OFF switch, description of function

»

/ '\"" 'l:~
H
/

\F

AN
[} 13

)
L

SO

- C271W-3746

Switch ON/OFF

" Important ,
‘The push-button switch is of the spring-loaded type.

The TCS switch has two connections, one to pin 1’
in the control module and the other to ground. When
the button is pressed in, the circuit is closed and the .
system engaged or disengaged depending on posi-
tion. The TCS OFF lamp shows whether the system
is engaged or disengaged. ' }
The switch can be used to disengage the system at
speeds lower than 60 km/h or to engage the system
atany speed. = A

"When the control module is switched off, the circuit
to the throttle. motor is broken and the TCS throttle
is therefore fully open. - o

If the circuit to pin 1 on the control module is shorted

to ground, a diagnostic trouble code is registered

and the system cannot be disengaged. The same

~ diagnostic trouble code is also registered if the TCS
~ switch is held in for more than 10 seconds.

The system is always' engaged when starting as the
ignition is turned to the drive position. -

Saab 9000



Tech'nivcal’ description 19
TCS throttle body, description of function
BT SRR B
18 3 18 35 2

The TCS throttle body is mounted beside the ordi-

nary throttle body and consists of body, butterfly, .
electric motor and link arm. In the TCS OFF mode, -

the current is cut and the ‘throttle is opened by a
- spring. :

Important o o -
The TCS throttle must not be adjusted.

Feed to butterfly actuator motor

The TCS butterfly actuator motor is fed voltage by a
500 Hz PWM outlet from pins 18 and 35 on the con-

trol module. The motor can be driven in both direc-

tions by changing the poles. ,

When the butterfly is closed, the voltage across pins

18 and 35 is approximately 3.5 Volts. - ~

In the case of mechanical or electrical faults in the

actuator motor or position sensor, or in the connect-
ing leads, diagnostic trouble codes are registered by

- the system. The TCS OFF lamp lights and the sys-

tem is disengaged.

As a spare part, the TCS throttle 'body is changed

as one unit.

The TCS system is self-calibrating, see under *Con-

~_ trol module” on page 12.

Saab 9000
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-

- TCS throttle body,. description of functioh-(cohtd;\) e

- R . 507 -

gy T—

44 3 28
m ‘ +5V
20 27 -3

[Xsya0ls

C271W-3748

Throttle disc potentiorheter

Information from the TCS butterfly position"sensor'
is received by the control module on pin 27.

Depending on the position of the TCS butterfly, the
voltage varies between approx. 1.2 — 4.4 Volts.

The position sensor is fed with 5 volts from pin3on
the control module and is grounded via control mod-
ule pin 20. N v . ‘

~ Saab 9000




‘Technical descriptidn 21
~Main butterflyﬂ‘pols;itign signal, de’Scription of function
54 11
MOTRONIC TCS
510 o H70-1‘ '
| % . 507 g
* =

To synchronlze the TCS butterfly in relation to the

‘main butterfly, the TCS-control module receives a

~ position signal on pin 11 from pin 54 on the .

- MOTRONIC control module. The signal, which is
100 Hz PWM, gives the position of the main butter-
fly and measures approx 1.2 Volts at idling.

Inthe case of a spurious throttle position signal or
an interruption/short in the circuit, diagnostic trouble
_ codes are registered by the system, the TCS OFF
~" lamp lights and the systemis disengaged.

When the ignition is switched into the drive position

and when the starter motor is running, the
MOTRONIC control module sends an engine tem-
perature signal instead of a throttle position signal

~ to pin 11 on the TCS control module.

- When the engine is switched off and the ignition is :

in the drive position, the signal measures approx.
0.25-1.0 Volts, depending on the englne tempera-
ture.

If the engine temperature signal is wrong, diag-
nostic trouble codes will be registered in the

"MOTRONIC system. .In" this case, no diagnostic

- trouble code is registered in the TCS system.

See also "Disconnection, full- Ioad ennchment sys-
tem " on page 26. :

. Saab 9000
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22 Technical description

Speed signals, description ofkftmction

[

ChutuuukLULLTLLLY

C271W-3750

To calculate if there is wheelspin on any of the drive
~ wheels, the control module receives information on
the speed of the front wheels. The speed of the rear
wheels is used as a reference, which is why this in-

formation is also received by the control module :

. The wheel speed for each wheel is taken from the
ABS control module as follows:

Pin on TCS con-

Pin on ABS con-
~.trol module trol module
FL 10 - ) 25 |
RO 7
RL 12 2
R 9 8

The signal is a 60 ps long ground pulse which the
ABS control module sends 92 times per wheel ro-
tation. When the wheels are stationary, the ABS

" control module sends pulses with a frequency of
14,25 Hz as a test signal. .

If one or more wheels are. stationary at the same
time as the speed of another wheel is greater than .
10 km/h, a diagnostic trouble code is registered by -
the system. If the fault remains for more than 20
-seconds, the TCS OFF lamp hghts and the system ‘
is disengaged. -

. The system is disengaged in ‘the same way if the

speed of any of the wheels exceeds 280 km/h.

Saab 9000
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23

Engine speed, description of function
! N ® 6
~ 750 RPM = 37Hz
2500 RPM = 125 Hz
51‘0 . ‘H70-1 :
X ' 507

47

i

L |
‘g- .
]

The TCS control module receives information about
the current engine speed via pin 6 from pin 43 on
the MOTRONIC control module.

Information about the engine speed is esse'ntival so -

- that:

| o the control module can use this and information
about the positions of the main and TCS throttles
to calculate the engine torque.

« the control module can use this and the speed

signals from the wheels to calculate the gear po- - |

sitions. - ' :

The signal is a square wave of approx. 37 Hz while
idling and approx. 125 Hz at 2500 rpm. '

If the signal is wrong or there is an interruption/short
in the circuit, diagnostic trouble codes are registered

by the system. The TCS OFF lamp lights and the

system is disengaged.

Saab 9000
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Ihput frovmy break Iight sWitCh‘,_d'escrip'tion of function

\

C271W-3752 ~ |

When the. brake is actlvated the control module Te-

ceives battery+ to pin 23.

~ The control module then sends battery+ onpin5 and
“disengages the cruise control. :

Saab 9000
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25

Disconnection of cruise control, description of function

f

C271W-3753 *

As soon as the TCS function is activated or the
brake pedal is pressed, the control module sends
battery+ to pin 5. The voltage goes to pin G on the
cruise control and the function is switched off. -

Important

When the TCS function is activated, switch-off hasa . .
delay of approx. 1 second. B

Saab 9000
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Diseo_nnection of full-load enrichment’ system"

B

C271W-3754

If the TCS function is activated at wide open throttle,
normal full-load enrichment by the MOTRONIC sys-
~ tem must be suppressed. This is because the TCS

‘system is now controlling the engine load via the
~ TCS butterfly and the input from the main butterﬂy
to the MOTRONIC control module IS no longer giv-
ing correct information..

When the TCS function is actlvated the TCS con- -

trol module sends out a 62 Hz PWM signal on pin
21, which goes to pin 38 on the MOTRONIC control
module and full-load enrichment is suppressed
whatever the position of the main butterfly.

.Test function, MOTRONIC

To check that the "Disengaging the full-load enrich-

ment system” function is working, the following con-
trol is conducted at every start.

~ When the ignition is placed in the drive posmon and
when the starter motor is running, the MOTRONIC
~ control module sends an engine temperature signal
“to pin 11 on the TCS control module.

The TCS control module responds by sendmg a 31
Hz test signal on the disengaging full-load enrich-
- ment system lead to the MOTRONIC control mod-
- ule. :

. If the MOTRONIC control medule'does not receive

this test signal from the TCS control module, diag-

‘nostic trouble codes are reglstered |n the-
"~ MOTRONIC system.

Also see "Main butterfly posmon s:gnal" on page 21.

Saab 9000



 Fault diagnosis TCS 27

Fault dlagn03|s TCS

Measured values, contr. module conn. . 27 . Fault dmgnosns of functions without ,
'Diagnostic troublecodes. . . . ... .... 30  <diagnosis troublecodes . . . ........ 31
o ' - ~ Fault diagnosis schedule. . .. ..... .. 36
Measured values, control module connections
v 35]34|33|32131]30]| 20| 28] 27| 26| 25|24 | 23] 22| 21| 20|18 ’ "?’
> = greater than; < = less than; = épproximately equa| to; ~ = alternating voltage
Pins not mentioned are not connected . _ :
(LP: LOGIC PROBE P = select pulse p= vnsnble pulses)
i’in_ Color Component/Funcllon In/ Measuring Measured Between Signal
‘ ' : " : Out |conditions value XY, see
; : : ) . page .
1 BK/WH | TCS OFF/ON In  |TCS switch ON Batt+ 132—1. |18
' (pushed in) 1 -
TCS switch OFF |0 Volt '
. {{not pushed in) ‘
No connection _ e _
3 - |YE/WH |Position sensor, TCS Out approx. 5 Volts |3 — 13 20
’ throttle, reference volt- | ‘
| No connection _ -
5 |RD/WH |Disengaging Out |Activate with ISAT: | Batt+ 5—13 25
" |cruise control ON ,
’ ‘| Activate with ISAT: |0 Volt .
OFF _ ‘
6 |OG Engine speed In |ldling = 40 Hz 6—13 " 23
'— - (LP LO Hi) ) ~
7 |BU Wheel speed FR In 1425 Hz
e , . . ~ (LP HI LOp)
Rotate FR wheel |46 Hz 7—13 22
: approx. 1/2 turn/s | (LP-HI LOp)
8 |GN Wheel speed RR n - |1425Hz
' o (LP HI LOp)
| Rotate RR wheel |46 Hz |18—13 22
‘ o approx. 1/2 turn/s |(LP HI LOp) :
9 BU/WH | Diagnostics lead K ~ |In/  |ISAT connected Batt+ 9—13 15
_— Out | ISAT not con- 0 Volt
~{nected - 5
10 No connection

Saab9000
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Measured values, control module connections (contd.)

17

Pin |Color - |ComponentFunction |In/ |Measuring Measured - |Between |Signal,
. o o Out . |conditions value XY - |see
o R I e o i ____|page
11 |YE Position signal, main but-{In  |idling 12volt (11 —13 |21
| terfly (from MOTRONIC) L 100 Hz : D
.. |Engine temp. signal . 9% (+)
(from MOTRONIC) - - 0.9 ms (+)
: , SRR e v (LP LO HI)
| ignition ON, starter|0.25-1.0 V.
motor running 100 Hz
e 2-8.2% (+)
o 0.2:0.82ms (+)
. < , L JPLOHY ~ |
12 [BN/WH |TCS lamp Out |Activate with ISAT: | Batt+ 32—12 |16
‘ ‘| Activate with ISAT:| 0 Volt
o v _ : OFF I , |
13 |BK  |Ground n | <01V 13— 14
( , -~ |Bminus - |
14 No connection '
15 | No connection
16 | No connection
... INo connection o . : o
18 | GN/WH | Throttle motor Out | Activate with ISAT:|3.5 Volt 18—35 |19
= Important | , BUTTERFLY - - 500 Hz - Co :
Erase any trouble codes CLOSING ON 35% (+)
after this test. ' ' 0.7.ms (+)
i ‘ , (LP LOHI)
~ |As above + manu- |8-11 Volts
| ally open throttle e
1{max. 5 secs) - _
As above + close  |minus 8 |
butterfly addition- |to -
ally by hand (max |minus 11V
5 secs) _ '
19 ; No connection 0 a o o
20 |WH  |Position sensor, butterfly |Out | | Batt+ 32—20 20
TCS, ground : , R ‘
21 |GY  |Disengaging \ Out 6 Volt 121 —13 26
full-load enrichment sys- | 31 Hz . '
tem T 150% (+) -
16 ms (+)
, o (LP Hip LOp)
TCS function acti- {6 VoIt
vated 62 Hz
: 150% (+)
. (8 ms (+)
. (LP HI LO)
22 No connection

Saab 9000
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- Measured values, control module connections (contd.) -

~ Pin

Component/Function -

| Signal,

2

30

Out

Color |In | Measuring |Measured | Between
Out |conditions _{value XY see
23 - |WH.  |Brake light switch {In |Brakes applied  |Batt+ - 23—13 |24
S : E Brakes not applied |0 Volt |
24 |GY  |Wheel speed RL in o |1425Hz
I TR (R . - - |(LP HI LOp) o S R
| Rotate RL-wheel |46 Hz 24 —13 22
N ST approx. 1/2 turn/s | (LP Hi LOp) '
25 |YE '|Wheel speed FL In - | 1425 Hz
| . |(LP HILOp)
Rotate wheel FL |46 Hz 25—13 22
' S - approx. 1/2 turn/s | (LP HI LOp) T S
|VT/WH | TCS OFF lamp |Out |Turn off the TCS . |Batt+ 32—26 |17
' Y e » system using : .
- |switch: lamp LIT " | °
| Activate TCS sys- |0 Volt
tem using switch: -
: : , . lamp OFF. : N
27 |BU/WH |Position sensor, butterfly {In | Activate with ISAT:japprox. 1.2V (27 —13 20
1 TCS, outlet - BUTTERFLY ' - .
‘ ' CLOSING ON , .
‘|Activate using - |approx. 4.4V
ISAT: BUTTER- o
~ -|FLY CLOSING
» N ~ |OFF -
28 |GN/WH |+15 voltage in . < 0.5 Volt |Bplus28 |13
, _ S ~ Ignition OFF .| Batt+
29 , No connection : . : v
BK.- |Ground In < 0.1 Volt 130 B.minus | 14
31 . *No connection ‘ L - -
32 |RD - |Voltage supply In - 1<0.5 Volts B.plus 32 13
33 ~ |No connection ' ‘
34 - |No connection ~ . o |
35 |GN Throttle actuator motor 'See pin 18 - 18 — 35 19

-~ Saab 9000



~ 30 Fault diagnosis TCS

 Diagnostic trouble codes TCS

Engine funning or ignition in ON position

Diag- |Faulty function/component TCS-OFF |Text on ISAT display ‘| Action,
nostic ‘ : : see page
trouble v
code B} : -
B1192 | TCS switch, shorting to ground ~ ON FAULT XX P/1 B1192 45
‘ ' ' TCS SWITCH (18)
\ | SHORTING TO GROUND
B1302 | Position sensor TCS butterfly, shomng to ON  |FAULT XX P/l B1302 139
ground/mterruptlon ' TSC THROTTLE SENSOR |(19).
SHORT TO GR/BREAK e
B1303 Posntlon sensor TCS butterﬂy, short circuit to -~ ON FAULT XX P/ B1303 39
| B+/break TCS THROTTLE SENSOR |[(19)
' SHORT BATT+/BREAK ‘
B1371|Wheel speed FL, no signal ON FAULT XX P/l B1371 42
‘ ‘ WHEEL SPEED FL (22) -
, FAULTY SIG/NO SIG
B1376 | Wheel speed FR, no signal .~ ON |FAULT XX P/I B1376 .| 42
_ o WHEEL SPEED FR (22)
‘ : : __|FAULTY SIG/NO SIG
B1381 | Wheel speed RL, no signal ON FAULT XX P/l B1381 42
AP "~ |WHEEL SPEED RL (22)
\ _ FAULTY SIG/NO SIG v
B1386 | Wheel speed RR, no signal ON. FAULT XX P/l B1386 |42
‘ ’ ' WHEEL SPEED RR - 1(22)
- ‘ FAULTY SIG/NO SIG ’ v
B1406 | Position signal, main throttle butterfly, faulty| - ON FAULT XX P/l B1406 46
: ’ . . ' ' MAIN THROTTLE POS (21)
: - SIGNAL INCORRECT
'B1407 | Position sngnal main throttle butterﬂy, short © ON  |FAULT XX P/l B1407 46
‘ circuit to ground . ‘ - “IMAIN-THROTTLE POS (21) -
SHORT TO GROUND o
B1408 | Position signal, main throttle butterfly, short ON FAULT XX P/ B1408 46
: circuit to battery+/break : MAIN THROTTLE POS: (21)
» , SHORT TO BATT+/BREAK
~ B1605 | TCS control madule, control module fault ON  |FAULT XX P/1 B1605 38
: : -~ . |CONTROL MODULE (12)
o _ INTERNAL FAULT :
- B1610 | Control module not programmed ON FAULT XX P/l B1610 50.
N : CONTROL MODULE ( 35)
v S . - |NOT PROGRAMMED
'B1710 | Engine speed, no signal ON FAULT XX P/1.B1710 41
. - o ' ENGINE RPM SIGNAL (23)
: FAULTY SIG/NO SIG ,
 B2433|TCS throttle body, short-circuit to battery+ or|- "ON FAULT XX P/l B2433 47
- |ground - THROTTLE MOTOR (19)
E e » ‘ . SHORT BATT+/GROUND .
. B2434 | TCS throttle body, break/mechanical fault ON FAULT XX P/1 B2434 . 48
. } ' THROTTLE BODY/MOTOR {( 19)
BREAK/MECH FAULT
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| Fault diraghosis TCS 31.

Fault diagnosis of functions
‘without diagnostic trouble
codes , |

Checking voltage supply, page 54 |
- Checking grounding points, page 54
Dise_ngaging'ctuise control, page ,51

" Disengaging MOTRONIC system full-load en-
richment, page 52 :

- TCS OFF warning.lamp,"_pag"e. 53

- TCS function lamp, page 53 .

" Saab 9000



32 Fault diagnosis TCS

| OBTAIN READOUTS |

BATTERY VOLTAGE

ENGINE RPM = |

WHEEL SPEED FL , S - |
WHEELSPEEDFR .~ \ o T acvae

WHEEL SPEED RL : , B . N -

WHEEL SPEEDAR . | | o 1 | | BUTTERFLY cLOSING
TCS THROTTLE POS TCS BUTTERFLY GLOSING
_MAIN THROTTLE POS g _ j \
BRAKE LIGHT SWITCH i ' _?éSSEfEM%BUISE CONT
Fég g\ll:vllTl?Al-IIVIP ] ’ S DISCONN ENRICHMENT -
DISENG CRUISE CONT .  READ FAULT CODES ' :
TcstaPr |l A '

DISCONN ENRICHMENT kil L L |

| ACTIVATE | -
' ] READ SYSTEM INFO'
RL— I CLEAR FAULT CODES -
READ SYSTEM INFO —r
e PROGRAM | PROGRAM

PROGRAM VERSION feno 1 r

CONTR MODULE VERS - 9000 MANUAL

SERIAL NO. , -0 P— = | 2000 AUTO TRANS

Saab 9000



~ Fault diagnosis TCS. 33

Command menu ”OBTAIN READOUTS”

ISAT dlsplay Function o L

1 BATTERY VOLTAGE Shows control module supply voltage - -

2 |ENGINE RPM Engine speed (shows 450 rpm as lowest value) - '
XXXX rpm S : . 3 ,

13 - |WHEEL SPEED FL Wheel speed FL (shows 3 km/h as lowest speed) -

XXX km/h | T e o

4 |WHEEL SPEED FR Wheel speed FR (shows 3 km/h as lowest speed) '

XXX km/h ’ - .
[5 |WHEELSPEEDRL  |Wheel speed RL (shows 3 km/h as lowest speed)
km/h : . R
6 WHEEL SPEED RR - Wheel speed RR (shows 3 km/h as Iowest speed)
| XXX km/h ' _ . .

7 |TCS THROTTLE POS This figure is the. pulse ratio of the TCS throttle posmon SIgnaI from the
XX % TCS control module (9-92%) -

8  [MAIN THROTTLE POS This figure is the pulse ratio of the main throttle position signal from the
XX% MOTRONIC control module to the TCS control module (9-92%)
BRAKE LIGHT SWITCH | Shows status of brake light switch
‘ON/OFF . . ’ _ -

10 |TCS SWITCH. R Shows status of TCS switch (”ACTIVE" only when the switch is pressed
ACTIVE/NOT ACTIVE continuously) _

11 |TCS OFF LAMP Shows whether the TCS control module.turns on the TCS OFF lamp .
ON/OUT

12 |DISENG CRUISE CONT [Shows whether the TCS control module dlsengages the crmse control
ON/OFF system , .

13 |TCS LAMP Shows whether the TCS control module turns on the TCS Iamp and

~ |ON/OUT - . whether the TCS control module ac’uvates the TCS function in the TCM

} control module
14. |DISCONN ENRICHMENT Shows whether the TCS control module sends the "disconnect full-load

ON/OFF

enrichment” signal to the MOTRONIC control module (the ISAT display

alternates between ON and OFF when the function is,actiyated) -

‘Saab 9000 .



34 Fault diagnosis TCS

Cbmmand menu "ACTIVATE”

—ISAT display Function | , i
11 |THROTTLE CLOSING ' |The TCS control module closes the TCS throttle almost completely -
ON/OFF ' ] v ' S h ‘ o
12 |TCS OFF LAMP The TCS control module activates the TCS OFF lamp
* |FUNCTION ' : _
ON/OFF o v . ’ ; : ,
3 |DISENG CRUISE CON- |The TCS control module disengages the cruise control system
TROL C o ‘ . o _
FUNCTION
ON/OFF , _
4 |TCS—LAMP The TCS control module activates the TCS Iamp and the TCS program-
FUNCTION - lin the TCM control module
_ ON/OFF ' : ,
~ |5 |DISCONN ENRICHMENT The TCS control module sends battery+ via the lead to the MOTRONIC
FUNCTION _ control module for disconnection of full-load enrichment. The :
|ON/OFF MOTRONIC control module interprets this as fuel shut—off and the en-
| ‘ gine stops (used only as a wiring check). ,

[
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Fault diagnosis TCS 35

' Command ménus"’READ SYSTEM INFO” and “PROGRAM” |

| Gtk s Ly LU
, =—
g
2
READ SYSTEM INFO PROGRAM
ISAT display ~ Function ISAT display Function
-1 PROGRAM VER- Shows current program 1 PROGRAMMED FOR ~Shows the gearbox vari-
SION in the TCS control' mod- 900 MANUAL “-ant for which the TCS .
» ule - ~ 900 AUTO TRANS  control module is pro-
. ’ ' 9000 MANUAL grammed -
2 CONTR MODULE Shows the control mod- 9000 AUTO TRANS :
‘ VERS _ule version number CHANGE/OK
3 SERIAL NO. . Shows the serial number Enables the control mod-

of the control module

2

TYPE OF GEARBOX'
9000 MANUAL
9000 AUTO TRANS

* ule to be programmed

for the type of gearbox

concerned

“Saab 9000
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| 'Fault diagnosis schedule TCS

'FUSE 13

13 41 7010313 16[C 11922
2 53 8I:11E14l:17:20|:23|:|25:]27529|:31I:
'} 83 60 931201507 181 21 M 241 261 28[—1 30[—1 321

'<1500RPM

FUSE21

* - “ y_.

/AN | W |
cofooodlooo ‘
on/c;/o'o‘oxoyo
o1o,o;ooooooo
0000000000
000000000 O0

o
OOOOOg

" C271W-3823

To remem_ber when diagnosing faults -

It is not possible to give any general rules for fault
- diagnosis in each individual case. Depending on the
symptom of the fault and other information available,
one method might be best in‘a certain situation, only
to be less suited to another situation. -

The following points are however intended as a
guide for fault diagnosis on the TCS system and it is
-a good idea to' now and then during fault diagnosis
work look through the contents of the mformatlon on
this page.
1 Always begin fault dmgnosus by reading, any di-
agnostlc trouble codes using the ISAT. ‘

Certam diagnostic procedures entail unplugging
.connectors with the ignition on or moving the
TCS throttle butterfly from its normal position. -
This causes diagnostic trouble codes. For this
reason, any diagnostic trouble codes must be
erased after work is completed.

2 Check fuses 13 and 21. _
3 Check connectors, especially H70-1 for oxidized

contact pins, gaps or anything else that mlght
impair the connection.

If you suspect contact problems, use KONTAKT . ‘

«61 contact spray (part no. 45-300 45 20) on the

female contacts in the‘connectors.

4 When connecting the BOB, first check the volt- ,

" age supply to pins 28 and 32 and that pms 13
and 30 are fully grounded. _ ‘

Saab 9000
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| Fault diagnosis schedule TCS (contd.) _,

C271W-3824

5 If the ANTI LOCK lamp is lit, always begin fault
diagnosis in the ABS system. . ,
6 If the CHECK ENGINE lamp is lit, always begin

. fault diagnosis in the MOTRONIC. o
7 With the ignition switched off, check that the

throttle butterfly can freely ‘be- moved to the
closed position and that it is easily returned to
- the open position with spring force.- -

Important

A In order to establish communication between the
. ISAT and the TCS control module, the following

must be observed: -
o the ignition must be in the drive position -
e engine speed must be <1500 rpm (if the engine is
" - running) ' : :
"o the TCS system must be connected

- ~The ISAT cannot make contact with the sys_tem-if:
e the circuit to pin 9 on the control-module is faulty
- o pins 13/30 are not carrectly grounded

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

o the circuit to pin 3 is shorted to battery+

-Saab 9000



38 Fault dmgnosns TCS

Dlagnostlc trouble code B1 605 :

Control module fault

.
N

() &6 &
@
A6 ®
0E@E
@ (@) (o=

kSAAB ISAT

C271W-3825

Fault symptom
TCS OFF lamp lit, TCS system not functlonmg

Condltlons , :
Internal fault in the control module. ~

_ Action . :

"~ 1 Erase the dlagnosﬂc trouble code Start and .
test-drive the car and see if the diagnostic trou--
ble code is re-reglstered lfitis, proceed to page

‘55 for further action.

Saab 9000
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Diagnostic trouble codes B1302, B1303

Fault diagnosis TCS

TCS throttle butterfly pdsition sensor, breék/shoﬂ-cirduit :

+15

3 {159 :
- o2s

507

CHroq o 250
20+ .
» sfse
28
Al ﬂ
X sk '

C271W-3826

Fault_ symptom

- TCS.OFF lamp lit, TCS system not functioning

. tor:-
Conditions o ~ ‘ o pin 2 to Batt- S approx. 5V
For diagnostic trouble code B1302: Control mod- e ' - :
ule output pin 3 broken or shorted to ground, or con- e Batt+ topin 4 _ - _approx 12V

- trol module input pin 27 shorted to ground

For diagnostic trouble code B1303: Control rﬁod- Ny
ule output pin 20 broken or shorted to battery+, or

control module input pin 27 shorted to battery+.

Important . :

" menu.

. ISAT should show approx 9% -

‘Measure voltage supply in the female connec-

Cd"nnect the ISAT énd select the command "TCS
THROTTLE POS” in the "OBTAIN READOUTS”

, v . “ Bridge between pins 2 and 3 in the female con- -
B1302 and B1303 can be registered during fault di- " nector. e
agnosis when connectors to the throttle body and '

to point

unplugged and the ignition is placed in the drive po- ~® ISAT should now show approx 92%.

sition. ' ‘ o : \ '
If all measured values are correct, change the

Ca o an throttle body. ‘

Actlo‘n - s : If any of the values is incorrect, proceed

Check the cable assembly to the control module: 2 ‘

~ body.
Ignition in ON position.

- 1 Unplug the 5 pin connector from the throttle

Saab 9000 _
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~ Diagnostic trouble codes B1 302 B1 303 (contd )

: TCS throttle butterfly posmon sensor, break/short-circuit -

27

507

159 :
l , ' H70-1
oz o
§ %
F)
R i

=1 12 'l

C271W-3827

2 Conductlcontmunty tests on the Ieads between
pins 2,34 in the female connector and associ-
ated control module connector for breaks, shorts
‘and any bypasses.
If the values are correct, proceed to point’ 3

3. Erase the dlagnostlc trouble code,; test-drive the

car and see if the dlagnostlc trouble code is re-
registered.

- lfthe trouble code is reglstered proceed to page
55.
If the. dlagnostlc trouble code is not registered,

“the action taken was correct or the fault was of

* the intermittent type :

Saab 9000



 Fault diagnosis TCS 41
_ Diagnostic trouble code B1710

" No eng’in_e speed signal

--C271W-3828 -

Fault symptom - ‘ :
TCS OFF lamp lit, TCS system not functioning ' o

Conditions o
' No engine speed signal and the car is travelling at
over 60 km/h. : :

Action

Check the lead between the MOTRONIC control
module and the TCS control module:

‘1 If the tachometer is working, conduct conti-
nuity test on the lead between speedometer pin -
2 and TCS control module pin 6 for breaks.

2 If the tachometer is not working, conduct a
~ continuity test between- pin 43 on the
MOTRONIC control module via pin 2 on the
- speedometer to pin 6 on the TCS control mod-
ule for breaks, shorts and bypasses.

3 Erase the diagnostic trouble code, test-drive the

car and see if the diagnostic trouble code is re-

- registered. , ' .
|f the trouble code is registered, proceed to page

- 55, ~ '
If the diagnostic trouble code is not registered,
the action taken was correct or the fault was of
the intermittent type. . - .
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42 Féult diagnosis 'TCS

Dlagnostlc trouble codes B1 371 Wheel speed FL, faulty or no signal
- B1 376 Wheel speed FR, faulty or no signal

B1381 wheel speed RL, faulty or no signal

B1386 wheel speed RR, faulty or no signal

| 20

s 507

H70-1
43] o — —Oo6
s 1
)
Y s 21

1/ s

| TCS ~ , TCS
. o OFF | B OFF
RN B BTN
. . : ~
Fault symptom )
* TCS OFF lamp lit, TCS system not functlonmg
Conditions o
Wheel speed signal incorrect or absent, or indicates. ~ If wheelspin continues for more than 20 seconds,
a speed higher than 280 km/h ‘ - while one of the wheels remains stationary, The
e o TCS system is disconnected and the TCS OFF lamp
Important o ' , . lights. To restore the TCS function, the ignition must.
The diagnostic trouble code for wheel signals can be switched off and back on again. .

be generated when the brakes are tested or if the
. car is started on a slippery uphill gradient, when the
. -front wheels spin and the rear wheels remain sta-
tionary. ‘

if only one wheel spins and the other th_ree remain
stationary, the control module cannot tell whether .
the speed signals from the three stationary wheels
" are correct or false. In this case, trouble codes are
generated for the three stationary wheels. The trou-
ble codes are however automatically erased as
" soon as the signals return. - : SN

Saab 9000
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Fault diagnosis TCS 43

: -Dlagnostlc trouble codes B1371 Wheel speed FL, faulty or no signal (contd.)
B1376 wheel speed FL, faulty or no signal (contd.)
B1 381 Wheel speed RL, faulty or no signal (contd.)
B 1386 wheel speed RR, faulty or no signal (contd.)

b

>3Km/h

120 1.0

\ |

—

// N

/l\

Action o S
1 If the ANTI LOCK lamp also lights while driving,
_ obtain readings and act on diagnostic trouble

codes in the ABS system see Service Manual
5, Brakes.

201

) Ensure that there is no wheel speed signal:

2 Igmtlon in ON position. B

Connect the ISAT and select the "WHEEL
: SPEED” command in the ”OBTAIN READ-
' , OUTS” menu. -

- Check by driving the car or by rotating each
wheel that all four wheel speed S|gnals are func-

- tioning. '
‘Note that the Iowest display on the ISAT is
3km/h
If all values are correct, proceed to point 4,

If any value is incorrect, proceed to point 3.-

Saab 9000



44 Fautt diagnosis TCS |

Dlagnostlc trouble codes B1 371 Wheel speed FL, faulty or no signal (contd.)
B1 376 wheel speed FL, faulty or no slgnal {contd.)
B1381 wheel speed RL, faulty or no S|gnal (contd.)

B1 386 Wheel speed RR, faulty or no signal (contd.)

| C271W-3831

3 Conduct continuity measurements on the lead

. for the wheel speed signal in question. Check
between the ABS control module and the TCS
control module for breaks, shorts and bypasses.
If the values are correct, proceed to point 4.

Wheel Pin on ABS Pin on TCS
control module - control module

L 10 25 |

FR__ 11 7

RL 12 2

RR. 9 8

4. Erase the diagnostic. trouble: code, test-drive the
_car and see if the dnagnos’uc trouble code is re-
registered.

. Ifthe trouble code is reglstered proceed to page
© b5,

If the diagnostic trouble code is not registered,
~ the action taken was correct or the fault was of
~ the intermittent type.
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. 'Dia'gnostic ‘trouble code B1192' -

TCS switch shorted to ground

C271W-3832

Fault symptom’

The TCS system cannot be turned off with the TCS
swrtch

" Conditions

Control module input- pin 1 shorted to ground for
more than 10 seconds, or switch held depressed for
more than 10 seconds.

Action R
Check the function of the switch.
Ignltlon in ON position.
1 lfthe TCS switch is pressed repeatedly, the TCS
OFF lamp should alternately go on and off.

If this is OK, proceed to point 5.
" If the function is faulty, proceed to point 2.

"2 Remove the TCS switch from the facia. Unplug
the connector from the switch and check that the

"~ resistance across pins 5 and 7 of the switch is

~ <1 Ohm when the switch is depressed and infi-
nite (OL) when the switch is not depressed.
_If values are incorrect, change the switch _

'3 With the ignition'in the drive position, check that
- there is Batt+ across pin 5 of the switch contact
~and a safe grounding point.

If this is not the case, check the lead between

- pin 5 of the contact and pin 1 of the TCS control

module for breaks/short circuit to ground.

Check that there is Batt+ between prn 7 of the
switch contact and B plus.

If this is not the case, check for breaks in the
lead between pin 7 on the connector and
grounding point G8.

Erase the diagnostic trouble code, test-drive the
car and see if the diagnostic trouble code is re-

" registered.

If the trouble code is registered, proceed to page
55.

If the dragnostrc trouble code is not registered,
the action taken was correct or the fault was of -

_ the intermittent type.
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Dlagnostlc trouble code B1406, B1 407 B1408

Main .throttle butterfly position signal, faulty, vbreak/short-crrcurtr

510 H704

 Co7iW-3833

Fault symptom

TCS OFF lamp lit, TCS system not functronmg and

possibility of  diagnostic trouble codes in the
MOTRONIC :

Condrtrons

For dlagnostlc trouble code B1406 Main butter-
fly position signal from pin 54 in the MOTRONIC

control module to pin'11 in the TCS control module '

is faulty

For diagnostic trouble code B1407: Main butter-
fly position signal from pin 54 in the MOTRONIC
- control module to pin 11 in the TCS control module
is shorted to ground

For dragnostlc trouble code B1408: Main butter-
fly position signal from pin 54 in the MOTRONIC
-control module to pin 11 in the TCS control module
is shorted to Batt+/broken

Actlon

1 If the CHECK ENGINE lamp is also lit when.

driving, read and act on diagnostic trouble codes

in the MOTRONIC. See Service Manual 2:7

Motronic 2.8.1.

2 Start the engine. .
Connect the ISAT and select the "MAIN THROT-
TLE POS” command in the OBTAIN READ-
OUTS” menu. ' '

o The ISAT should show-approx. 9% when idiing
and approx. 92% at wide open throttle. . :
If the values are correct, proceed to point 4.
If the values are incorrect, proceed to point 3.

3 Conduct continuity test on the lead between pin
54 of the MOTRONIC control-module and pin 11
of the TCS control module for breaks shorts and
bypasses.

If the value is correct, proceed to point 4.

4 Erase the dlagnostrc trouble code, test-drive the
* car and see if the diagnostic trouble code isre-
registered.
-If the trouble code is regrstered proceed to page
55. ' ~
- If the dragnostrc trouble code is not registered,
the action taken was correct or the fault was of
the intermittent type. '
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‘Diagnostic trouble code _'B,2433; L B R

TCS butterfly actuator motor shorted to ground/Batt+

>10KQ  >10KQ

-]
- o Ja w0 0w~

507 s W ;
o - a L (@ . % L
9 - z.
~
3
Fault symptom 2 Unplug the throttle body connector.
TCS OFF lamp lit, TCS system not functlonlng - Conduct a continuity test on the two leads from

control module outputs 18 and 35 for shorting to
" ground, to Batt+ or between the leads.

 Conditions If the values are correct, proceed to point 3
Control module output pln 18 shorted to ground, - ; s . ,p‘ P c
‘Batt+ or to pin 35. _ . 3 Erase the diagnostic trouble code, test-drive the
Control ‘module output pin 35 shorted to. ground/ : rehioie sdee e dlagnostlc trouble cads ls re-
, registere '
’ Batt+ or to pin 18. o ~ Ifthe trouble code is reglstered proceed to page
: ' 55.

o R If the diagnostic: trouble code is not reglstered
‘Action : ’ ' 1 the action taken was correct or the fault was of
Check the leads to the throttle actuator motor for the intermittent tYPG
shorts: :

1 lIgnition in OFF posmon
-~ Unplug the throttle body connector. Check the'_
-resistance in the female connector.

« pin 4 (ground) to pin 1____ >10 kQ'
« pin 4 (ground) to pin 5 - >10 kQ
‘e pin 1-to pin 5 : >10 kQ

. If the values are correct, change the throttle body
If the values are incorrect, proceed to pomt 2.
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| Diagnostic vtro'uble‘vcode B2434

TCS throttle actuator motor, bréak or mechanical fault

1

N

507

®

=
a¥sla
| |
"!g|+
-

C271W-3835

Fault symptom |
‘TGS OFF lamp lit, TCS system not functioning

Conditions :
Control module output pin 18, break.
Control module output pin 35, break.
Throttle mechanism or motor seizing. -
Linkage or return spring faulty.

Important L ~ s T
- B2434 is generated when the throttle’s "ACTUAL”
value does not coincide with its "REFERENCE”
value. This means that the throttie cannot assume a
position calculated by the control module. This could
be due to one of two reasons. '

, oiMecha'ni,cal fault, for example seized butterfly. |

¢ An electrical fault such as a break which prevents
the throttle motor from working. '
If there is another diagnostic trouble code in the
~ TCS system, remedy that first.

~ Action e

Check the leads to the throttle motor for breaks.

1 Ignition in the OFF position. .
Unplug the connector from the throttle body.
Check the voltage supply in the female connec- ‘
tor. . ST oo

epinitoBattr approx. 12V

¢ pin 5 to Batt+ o ) - _approx. 12V
If the values are correct, proceed to point 2. ‘
If the values are incorrect, proceed to point 3.
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Diagnostic trouble codes 82434 (cohtd.) i

- TCS throttle motor shorted to ground/Batt+, break or mechanical fault

.- C271W-3836

' 2 Remove the cover from the throttle body linkage.
- With the ignition turned off, check that the but-
terfly can easily be closed against the stop screw
- without siezing. : v
The butterfly should also easily return to the fully
open position under spring force.
If the function is OK, change the throttle body.
If the function is not correct, remedy the fault if

possible or change the throttle body.

3 Conduct continuity tests on the two leads from
- control module outputs 18 and 35 for breaks.
If the values are correct, proceed to point 4.

4 Erase the diagnostic trouble code, test-drive the
car and see if the diagnostic trouble code is re-
registered. o : '
If the trouble code is registered, proceed to page -

55. . : o ! ‘
If the diagnostic trouble code is not registered,
the action taken was correct or the fault was of

- the intermittent type. ‘
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Diagnostic trouble 'code B1610

Control module not programmed o

. C271W-3837

Fault symptom .
TCS OFF lamp lit, TCS system not functioning

“Conditions
Control module not programmed

Action , :

1 Program the control module using the ISAT.

. Select 79000 MANUAL” or "9000 AUTO
- TRANS”. '

2 Erase diagnostic trouble code. ,
Test-drive the car to see if the diagnostic trouble
code is regenerated.

If the diagnostic trouble code is not regenerated,
the action taken was correct.
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Checking cruise control disengagément |

J32

iy 507

C271W-3838

Fault symptom

The cruise control does not disengage when the

TCS function is activated

Action

1 Connect the ISAT and select the "BRAKE

2

LIGHT SWITCH” command in the "OBTAIN

READOUTS” menu. . ‘
Check that the brake light switch
order. o

If it is, proceed to point 2. :

is in working

Select "DISENG CRUISE CONT” in the "OB-
TAIN READOUTS” menu and. check that the

" operation is correct when the TCS function is

activated or the brakes are applied.

Important

~ Ifitis faulty, check the operation of the brake
light switch as described in Service Manual 3:2.

Also check for breaks-in the leads. between - -

The TCS lamp lights for about 1 second before dis-
engagement. : " B

“If this functions correctly, check for breaks and

crimped connector J32 and TCS control module

pin 23.

shorts in the lead from TCS control module pin 5 to

- cruise control pin G. .

, /\ WARNING
The car can be jacked up to activate the TCS

extreme care. If only the front of the car is

brake must always be applied and personnel
should never stand in front of the car or beside

Speed should be restricted to the minimum
possible above 4 km/h. '

1 function. If this method is used, proceed with |

raised and supported on stands, the hand-

the front wheels while the test is in progress.

If the function is faulty, proceed to page 55.
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Checking disconnection of full-load enrichment

2

510 H70-1

| C271W-3839 -

Fault symptom |
Diagnostic trouble codes generated in . the
MOTRONIC (P1630, P1631). ; L

~ Action

1 Start the engine and let it idle. o
Connect the ISAT and select "DISCONN EN-
RICHMENT” in the "ACTIVATE” menu.-

. When the ISAT function is activated, the engine
should stop. . v
If this works OK, the diagnostic trouble code (if
any) in the MOTRONIC can be left without ac-
tion. S : o
If the function is fauity, proceed to point 2.

2 Conduct continuity test on the lead between
TCS control module pin 21 and MOTRONIC
connector pin 38, looking for breaks or shorts.

If the values are correct, proceed to page 55.
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* Checking TCS and TCS OFF lamps -

+5
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’v ) 50? E ‘ 47

C271W-3840

Fault symptom

The lamps do not light or stay lit without a diagnostic

trouble code being generated. (Note that the lamps

are tested for 3 seconds when the |gmt|on is
~ switched on) ' ‘

' Action

1 Activate the Iamps using the ISAT "ACTIVATE”
menu.. .

B If the lamps do not work first check that the
' - lamps are not broken. .

If the lamps are intact, check the TCS lamp lead

. for breaks or shorts between control module pin
12 and pin 4 on the instrument. Alternatively

~ check the TCS OFF lamp lead for breaks or
shorts between conttol module p|n 26 and pin

12 on the instrument.

Remedy any faulty lead.
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IR Chec’king the contr. module’ls voltage supply and 'gr'o;

.y

und conn.
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C271W-3841

Fault symptom ,
Alternative |:. TCS OFF lamp on, TCS inoperative

Alternative Il:‘TCS’OFF lamp and TCS lamp both
fail to !i.ght when the ignition is turned ON
Alternative lil: Malfunctions '

Action’ , _ .

When a BOB is connected during trouble diagnosis,
" the voltage supply and ground connections should
“always be connected first, as foilows: ‘

Ignition in ON position

- 1 Battery positive — pin 32 ~_<0.5 Volts
2 Battery positive — pin 28 __ <0.5-Volts
3 Pin 30 — Battery negative <0.1 Volts

4 Pin 13 — Battery negative_______ <0.1 Volts

L]
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Procedure prior to replacement of a control module

O 551A BK/WH 2.5

|

C271W-3842

: If it has 4not been possible to find any fault after ev-
erything has been checked in accordance with the-

diagnostic procedure for the relevant diagnostic
trouble code, and separate checking of component

operation has also been carried out, it is natural to

assume that the control module is defective.

In view of the fact that the control module is both a
very high quality and an expensive component, it is

important to be as sure as possible of the diagnosis.

Therefore, carefully go through the following points
before definitely deciding that the control module is
the cause of the fault. :

1 Check once again that all the points in the rel-

-~ evant diagnostic procedure have been carried
~.out correctly.- - '

‘2 Study the wiring diagram for the relevant circuit
"and make sure that you understand how it
works. If necessary, consult the description of
operation and the electrical function description

in Service Manual 3:2 Electrical wiring.

- 3 Check the control module’s grounding points *
once again and also check that the relevant

grounding points are good.

4 Check the;voltage supply to the control module. .

5 Go through the points on page 36once again
and check that you have not overlooked any-

. -thing. PR ~

6 Experience from M93 shows that most of the
control modules returned for warranty repairs
were fault-free. : :
Be selective when changing control modules. ..
Unnecessary changing of control modules is ex-
tremely expensive for Saab Automobile and its
dealers. Think through possible causes of the
fault before changing the control module.-
If changing the control module for tests, always
refit the correct control module. ‘

7 If the original fault persists despite this, the TCS

must be changed.

Do not forget to program the control module for
the correct car variant.

. See information on the next page.
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Handling control modules

C271W-3843

“All control modules are ‘more or less sensitive to
static electricity and, if handled carelessly, may be
damaged so seriously that they no longer work prop-
erly. For this reason, it is important that the following
rules are followed at all times when a control mod-
ule is removed or replaced for any reason.

'SENSITIVE TO

STATIC ELECTRICITY

ule unless absolutely necessary.
¢ Never touch the connector pins and never place -
the control module in such a way that the con-
~ nector pins touch anything else. ‘
o Before unpacking a new control module, ground. .
the packaging to the car's bodywork. Open the .

fitting the module.
* Avoid wearing clothes of synthetic material.

¢ Avoid unplugglng or removing the control mo'd-' ' .

packaging as short a time as possnble before = e

;wh‘en working with control modules it is im-

portant to regularly ground yourself. This is
especially important if you have been snttlng in
the car, when you have changed position.or

" 'moved around the car and when working in

climate conditions with very dry air (for exam- |-
ple during the winter in.cold markets).

' Furthermore, always handle control modules

which are suspected of being defective in the -
same way. This will greatly improve the |-
chances of determining the cause of the fauit.

. Saab 9000
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o Adjusting/changing”corhpone‘hts

Changing the TCS throttlebody . . . . .. . 57 Changing the functionlamp . . . . .. ... 61
-Changing the TCS control module. . . .. . 60 Changingtheswitch . . . . .. ....... 61
Changing the warninglamp . ........ 61 L

B C‘han'ging the TCS throttle body Lo

C271W-3964 |

’ Removal , _ _

"1 .Remove the engine covers.
Disconnect the control rod from the throttle. -
Release the bracket fastenings. '
"Remove the control plat_e bracket.

Undo the hose clamp securing the mass air flow.
sensor to the resonator box.

-
a s WD

6 Open the two snap locks between the mass air _'

flow sensor and the air cleaner.

10 Lift the intake manifold complete with resonance
box. Remove the two vacuum hoses from the

vacuum tank and the outer throttie control valve - '

as well as the electrical connectors for the con-
trol vaive. :

11 Remove the intake manifold and the kesdnance
box. '

7 Unplug the connectors and remove the mass air - -

- flow sensor.

8 Remove the idle air control valve hose on the
inlet manifold. - R

9 Undo the hose clamps between the inlet mani-

fold and the throttle body. ce
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Changing'the TCS throttle body (con-td.)

C271W-3966

Removal (coﬁtd.) :

12 Remove the four nuts securing the main throttle -
and the TCS throttle. ' '
Pull out the main throttle and disconnect the I
hoses. ; , v
13 Disconnect the crankcase ventilation hoses.
14 Unplug the throttle body connectors and care-
- fully lift the vacuum plate. ‘
15 Lift away the throttle body.
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Changing the TCS throttle body (contd.)

‘C271W-3844

Fitting

s

Clean all contact surfaces between the main

throttle body, TCS throttle body and the intake

manifold, and clean the surfaces on the intake -

manifold- parting line.

Check the O-rings in the TCS throttle and lubri- -

cate with a little vaseline.

Fit the TCS throttle in place and plug in the con-

nector.

3 Connect the hose to thedcrankcaSe ventilation.

4 Check the O-rings in the throttle body.
. Check both O-rings for the vacuum plate and the

- mating surface. Lubricate with a little vaseline.”

Fit.the throttle body in place, attach the cable
conduit and tighten the nuts. . .
Tightening torque: 8 Nm (6 Ibf ft)

' 6‘ Connect all hoses to the throttle body.

7 Fit the intake manifold and the resonance box
and all other parts that have been removed.

important B ST

After fitting, check/adjust the throttle cable and the
_kick-down cable (where fitted) using special tool part

No. 87 92 459. . ’

See Service Manual 2:7 motronic 2.8.1.

8 Fit the engine covers. o

9 Test drive and check the TCS is working prop- |
erly. ‘ o :
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Changing the TCS control module

n
©
[
(3]
S
-
N~
o
(&}

The TCS control module is 'Iocated under the left-
~hand front seat.

Removal :
1 Raise the seat and push it as far forwardas pos-
sible. B - :

- 2 Remove the two clips securing the carpet and
- fold it up.

3 Remove the two screws securing the rear con-

trol module attachment and remove the cover -

cap.

4 Remove the three nuts securing the control

module attachment. j
5 Lift up the control module attachment, unplug

~ the control module connector and lift out the :

. COntroI module.

Fitting

When fitting, ensure that the wiring is correct.

Program the control module with the correct gear- |
box using the ISAT, see page 35.

~ Otherwise, fitting is in reverse order. “
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-Changing the TCS OFF warning“»lamp, jthé TCS function Iamp
and the QN/OFF switch e ‘ =

8
When changing lamps, see Service Manual 3:5
) “Electrical system, instruments”. ' v .
- To remove, switch ci T ~ Fitting o
"1 Remove the ACC control panel. 1 Plug in the TCS switch connector.
2 Press out the TCS switch from the inside of th .2 Press the TCS switch into its place in the panel.

panel. ‘ 3 Press back the ACC control panel.
© 3 Unplug the TCS switch connector. : ' /
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Connectors and grounding points -

=~ 5 ' 131

ON—
\ON
O \
Q\
&)
)

291 Control module, ABS

510 Control module, Motronic 2.8.1

. C271W-3956
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64 Connectors and grounding points

| [EEdnE

47 (110, 47X)

1 2 3 4

E@

47 (47Y) :

L4

1 2 3 4 5 6 7 8 9 N 12 13 4
BU VT ||GY ’
(o] ] 3] ) o e o o] e o] e ] ]

47 (47Y) TCS OFF-lamp

C271W-3957
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856E-MLL2D

H10-9
(348)
0[]
L]
52
(5]
28
[]
5

" H70-1

Connectors and grounding points

G8 Jordpunkt

- H10-9 (348). Diagnostic data link

H70-1 70 pin connector.
" G5 Grounding point -

. connector

Saab 9000




; 66 Co‘nnecvto.r.s_- and:z_grouhdingsp'Oint‘s

\",/

' G24 Grounding point - ,
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67

Wmng dlagram TCS

Llst of components

Central fuse box in the glove compartment (or under the passenger airbag)

29 Brake lrght switch on the pedal bracket

181 ¢ - Control module -cruise -control behmd battery on battery sheif j 8
159 .- - Distribution terminal, +15 in the ~electncal distribution box ‘
230 - - - Distribution terminal; +30 in the electrical distribution box -
291. .- Control module, ABS on the battery shelf behind the battery
47 - Combined mstrument on the fama behind the steenng wheel
450 . Actuator motor ms.. |
449 TCS switch on the facia '

: 2507 - "'TCS control module under the left-hand front seat
1;510 ~ -~ “Motronic control module 2.8:1 in the bulkhead space
1H7°;1’ 70 pin connector; engine/main grid '

ZGB C Grounding point, facia ~© =

' G5 Grounding point, rear seat’
G24 Groundinp'point,’ right-hand front seat member

~ H10-9  Diagnostic dataiink connector, under right'-hand seat (green)
(348) ' v _

. J32 Cnmped connector (LHD) Approx 190 mm from the brake ||ght connector facing the central con-
: - sole (main grid).

B Crimped connector (RHD) Approx 190 mm from the brake hght connector facing the eentral con-
___sole (main grid) |
~J51 7 Crimped connector approx 275 mm from the dlagnostic data link terminal under the nght-hand
~ front seat (main gnd) , : , :
J28 - Crimped connector (LHD): Approk 310 mm from the EDU (main grid)
- Crimped connector (RHD): Approx 230 mm from the EDU (main gnd)
- 22A
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It is important that Saab technicians-in the field regard the Workshop Service Manuyal
as their bible, and we therefore strive to make the manual easy to use and
to. provude accurate information.:

By letting us have your views on this manual you will be helping us to mamtam
a hxgh standard in our literature. -

Note down any comments or suggestions you may have on a 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, using the

’ telephone number shown. .
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