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MOTRONI{ SELF-DIAGNOSIS (5D
self-diagnosis technical data:

Hemory
+ Parmanent memory yes
+ ¥platile memory no
Data output
+ Rapid data transmission yes
+ Supplementary flash code output
at CARB lamp ne
Final control element diagnosis yes
Bagic engine setting yes
est evaulation block readout no
ndividual test data readout no
Component installation location see
Repair
Group 24

The Motronic control uait (J 220) is equipped
with self-diagnosis. If malfunctions occur in the
sonitored sensors or components, they are recorded
along with an indication of the fault type in

the fault memory,

In addition, sporadic malfunctions are fdentified
as such,

Malfunctions which only occur occasionally are.
classified as sporadic faults.

After data evaluation, the Motromic contrel unit
proceeds to distinguish belween 31 different kinds of
malfunctions - see Fault Table, page 01-17 - and
stores these until the contents of the fault memory
are erased.

In addition, the Motronic control unit s alse
equipped with final control element diagnosis for 8
final control elements,

page 01-11.

Note:

v Final contro] element diagnosis can only be
performed with engine off.

« In contrast, fault memory readout shouid be
performed with engine running if pessibie.

The 5D possibilities can only be fully utilized in
conjunction with V.A.G 1551 fault memory reader.

In Repzir Group 01 only operating mode 1 with the
V.A.G 1551 is described.

Motes_on fault recognization:

+ If a fault condition remains for longer than a
specific period it is stored as a permanent fault.
I¥ the malfunction should be disappear for a
period of time, it is classified it as a sporadic
fault. This procedure is repeated on 2 continuing
basis.



The reclassification of a fault from permanent to
sporadic only takes place when the malfunction
remains absent for a specific period.

If the fault fails to reappear in the course of
the next 50 engine starts, this sporadic fault is
erased automatically.

[ Test copditiens

l_B_z i  Fuse 21 0K

+ Fuel pump relay OK

= Check engine _earth coppections
| @

Before fault memory readout, final contral element

71 diagnosis, wiring test or component replacement are
peirformed, the following earth connections are 1o be
=5 checked for corrosion and/or faulty contact and

repaired as necessary:

/ L 4 » Electronics earth lead -1~
[24-475]
77 + + Power earth lead -z-
01-3

+ ¢ Attachment point for battery earth strap on body.

<« Attachment peint for earth strap between engine
N and right-side side member.

01-4



¥.A.G - Self diagnasis
1- Rapid data
transmission

2- Flash code display”

a

HELP

Rapid data transmission
Enter address word XX

FAULT MEMORY INTERROGATION AND RESET WITH
y.A.G 1551 FAULT READER

Note test conditions - page 01-3.

Note:
The fault reader can only be erased after
readout has been performed.

_ Connect V.A.6 155171 fault reader with
diagnesis lead to the diagnosis plugs in
the drivers side footwell as follows.

- Black plug to black diagnosis socket.

- white plug to brown diagnosis socket.
- Blue plug is nat required.

+ Yoltage supply is via Fuse 21.

- press C key on ¥.A.G 1851,

pisplay:
appear alternately

Notes:

«  Additional operating instructions are
provided by the HELP key Y.A.6 1551,

+  The - key is used for switching to the
next step in the program.

- Allow engine to run, or, alternately, use
starter to crank engine for approx. 5 sec.
without switching off the dgnition
afterwards,

_  Use Print key to turn on printer
(indicator lamp in key Tights up).

- Press Key 1 for "rapid data transmission”
gperation mode.

HELP ! « Display:

Rapid data transmission
0! Engine electronics

&

|

- Press keys 0 and 1.
(Address word “engine electronics" is
entered with 01).

Display:

- Confirm entry with Q key.



835307404 ENGINE i
Code ]

+ The control unit identification and the code
are shown in the display.

Control unit does not respond!
HELP

Rapid data transmission HELP
Seiect function XX

Rapid data transmission (
02 - Fault memery recall

X Fault registered!

o
D
B

No fault registered]

a

Shown in the display:

- Press the HELP key for a list of possible
fault causes.

- After the possible fault causes have been
rectified, enter the address word {1 for
"engine electronics" and confirm with the

key.

Hote:
If "Control unit does not respong” is still
displayed after rectification of possible
fault causes,

*  Check diagnasis plug jeads -1- black and -
2- brown - page 01-16.
» See fault table, - , page 01-17 under
flash cede 65535 - control unit fault!

-

- Press key.

Py

Display;

Note:
When the HELP key is pressed a 1list of
possible functions is printed.

- Press keys 0 and 2
(02 is used to select the "Fault mEmoTy
recall® function}.

- Press keys 0 and 2,
(02 selects the "Fault memory recall”
function).

a

Display shows:

- Confirm entry with Q key.

'y

The display shows the number of faults stored
or "No faults registered”.

- Press - key.

The faults stored are displayed consecutively
and printed out - Fault table - page 01-17.

a

Note:

Fault code 00513, engine rpm sensor, and fault
code 00532, supply voltage, are not always
displayed with ignition on and engine running.
This fault display is of no significance under
these conditicns, The fault is significant
after an unsuccessful attempt to start the
engine (engine fails to start) without the
ignition being subsequently switched off

- After display of last fault/mo fault
registered, press ~ key.

Note:

If a malfunction is present but is not
recognized by the self-diagnosis, perform
further diagnosis with the “aid of "Engine
Faytt Finding" binder,

Gi-8



Rapid data transmission HELP
Select function

Rapid data transmission ]
05 - Cancel fault memory

Caution!

Fault memory not recalled

Rapid data transmission
Fault memory cancelled

« Display:

Press keys 0 and 5.
(05 cancels the fault memory).

- Display:

Confirm entry with Q key.

+ Is shown in display:

.

Note:

If the ignition is switched off or the
engine is rum, for instance, between the
fault memory recall and fault memary
cancellation stages, the fault memory is
not cancelled.

Procedure must be performed in precise
sequence, i.e. begin with fault memery
enquiry.

Display:

Repair faults listed in print-out using
fauit table - page Q1-17.

Recall and cancel fault memory. (This
cancels any fauits that might be stored
during repair, for instance, when a plug
is disconnected.)

Parform road test of at Teast 5 minutes
duration,

Check by performing another fault memory
recall.

01-10




V.A.6 - Self diagnosis
1- Rapid data
transmission .
2- Flash code putputs

HELP

a

FINAL CONTROL ELEMENT DIAGNOSIS WITH V.A.G
1531

During the final control element diagnesis,
all injectors, the idie stabilization valve,
the solenoid for the activated charcoal filter
and the boost pressure limitator solencid are
checked acoustically or by contact. The
injectors are only activated 5 times for 2 ms,
Background noise should be avoided for the
acoustic injectar check as the switching noise
(clicking) of the injecters is very quiet and
briaf.

Final contro] element diagnosis is interrupteg
if engine is started or an rpm pulse is
detected.

Final control element activation sequence:

Injector Cylinder 1 -N39

Injector Cylinder 2 -N3I

Injector Cylinder 4 -N33

Injector Cylinder 5 -N83

Injector Cylinder 3 -N32

1dle stabilization valve -N71

Solenoid valve 1 for activated charcoal
canister -Ngo

Boast pressure limitor solenoid -N75

01-11

Connect V.A.G 158171 fault reader with
diagnosis lead to the diagnosis sockets in the
driver’s side footwell as follows.

- Black plug to plack diagnosis socket -1-.

- Knite plug to brown diagnosis socket -2-.

- Blue plug is not required.

*  V¥ollage supply is via Fuse 21.

~  Press C key on V.A.G 155].
Display:

" appear alternately

- Switch on ignition.

- Use print key to turn on printer
(control light Tamp Yights up in key).

- Press key 1 for "Rapid data transmission"
operaticnal mode.

01-12



Rapid data transmissian HELP

Enter adress word XX

Rapid data transmission Q
01 - Engine electrenics

\ 895907404 ENGINE -
1

Control unit does not resbond!
HELP

Rapid data transmission HELP

Select function

Rapid data transmission  Q
03 - Final controi element
diagnosis

Final control element diagnosis
Injector, cylinder 1 -N30

Final control element diagnosis

1dle_stabilization valve -N7]

-

4

“

«

«

Display:

- Press keys 0 and 1.
{Use 01 to enter the address word “Engine
electronics"}).

Display:

- Confirm entry with Q key.

Contrel unit identification and code are shown

in the display:

Appears in display:

- See page 01-7.

- Press key.

Display:

Note:
A list of possible functions is printed when
the HELP key is pressed.

01-13

Press keys 0 and 3.
{Use 03 to select
function).

"Final control element”

Jisplay:
. Confirm entry with Q key.

Display:

- Lift throttle control lever hriefly. As
soon as the idle position is regained, the
injector for Cylipder 1 clicks five times.
The  centrol  unit  then  switches
automatically to the next injector (note
display on V.A.G 1551).

- If the control unit is to be switched to
the following injector without heing
checked, the - key should be pressed,

- Al injectors are to be checked
consecutively in this way.

- Press - key.

Display:

This valve is actuated (clicks) until the next
final control element is selected by pressing
the = key.

01-14



Final control element diagnesis

Solenoid valve for activated
charcoal cannister -N30

Final control element diagnosis
Solenoid valve for boest pressure
Timitation -N75

Rapid data transmision HELP
Select function XX

< Display:

This valve is activated (clicks) until the
next final control element is activated by
pressing the key.

= Oisplay:

This valve is activated (clicks) until the
final element control diagnesis is terminated
by pressing the key.

< Display:

- The final contro) element diagnosis can be
repeated by again selecting function 03
"Final control element diagnosis". Should
ane of the valves fail to click check
valve/control - see Repair Group 24.

01-15

CHECKING DIAGNOSTS SOCKET WIRING

~ The diagnesis sockets are located in the
footwell on the driver’s side.

< Diaagnesis socket -1- black

{Voltage supply}

Contact 1 connected to earth
Contact 2 Positive (Terminal 15 via
Fuse 21)

Use ¥,A.G 1526 handmu)timeter to check wiring

- Switch off ignition.
~ Connect V.A.G 1598 test box - page 01-57,

Diagnosis socket -2- browp
(Rapid data fransmission)

Diagnosis -J220 or
socket V.A.G 1558
Contact socket

I il

2 55

01-16



FAULT TABLE

+ The following is a 1isting of all passible faults which can be recognized by the Motranic contral unit -J220
according to fault code. Faults which may be present are printed out according to fault code (5-digit) and
flash code {4-digit) only when the printer for V.A.G 155] is switched on,

= Only the fault codes are Tisted in the fault table.

[f the engine is switched off between road test and fault memory recall, a1l of the faults stored are
displayed as "sporadic fault" gnly.

If faults only occur occassionally or if the fault memory is erased after the malfunction has been rectified,
these faults are also displayed as "sporadic faults®. The letters "SP' appear at the right of the display on
V.A.6 1551.

« If components are found to be defective, the cables to the components should also be checked for shart
circuits and open circuits using the Current Flow Biagram.

« Before rectifying fault or remewing components, check Matronic cantral unit -J220 earth comnecticns at
contacts 10, 14, 19 and 24 (Specification: max. 0.5 ohm) as well as engine earth contacts for corrosion and
damage, check fuel pump relay - Repair Group 24.

Removal of plugs from electronic components with jgnition switched can result in malfunctions being stored in
the fault memory. For this reason, plugs should only be removed from electronic components with the ignition
switched off.

.

After fault memory recall/faslt repair, the basic emgine settings should be checked using ¥.A.G 1551 - see
page 01-48.

01-17
Output at printer Possible fault sources Possible effacts Fault elimination
of V.A.G 1551

00000

No fault recognized Where malfuncticn is Continue diagnosis
present: using fault table in
Fault not recognized by bindar "Engine fault
sel f-diagnosis finding".

00000

Recall end

01-18



Qutput at printer
af V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

00513

Engine rpm senser -
-G28 -

" Implausible signal | -

" No signal

" Mechanical fault -

Metal chips on -G28,

Base socket of -G28
loose.

Distance from -G28 to
ring gear of flywheal
greater than 1.2 mm.
Broken teeth on ring gear
of flywheel.

Open circuit between
3-pin plug in engine
compartment and -628.
Open circuit between
-JZ220 and -G23.

Short circuit between
contact 47 and
-J220/screening or engine
earth screening,

Open circuit in screening
of -G28.

3-pin plug connection
from -G28 and

G4 in engine compartment
reversed.

-G28 defective.

Input for -628 in -J220
defective

{~J220 defective}.

~ Engine does not

start,

- Ignition miss.
- Engine stalls,

- Engina does not

start.

Check -G28 - page
28-15,

Remedy short circuit
and open ¢ircuit
using CFD.

- Connect plugs at -G4

and -G28 correctly.

One of these displays is

shown in addition to the relevant component.

01-19

Output at printer
of ¥.A.G 1551

Possible fault sources

Possible effacts

Fault elimination

00514

ignition timing -
sensor -G4 -

" Ne signal

Base socket of -G§ loose.
Distance from -G4 to pin
on ring gear of flywheel
greater than 1.2 mm.

Pin of flywheel bent or
broken off.

Open circuit between
3-pin plug in engine
compartment and -G4.
Open circuit between
-J220 and -G4.

Short circuit between
Contact 49 and -J220 or
screening or engine
earth.

Open circuit in screening
of -G4,

3-pin plug connections
from -G4 and

-G28 in the engine
compartment reversed.
-G4 defective.

Input for -G4 in -J220
defective

(-J220 defective),

- Fault before engine
start:
Engine does not
start.

- Fault after engine
start or start
attempt.

~ Engine does not
start.

Chack -G4 - page 28-
13.

Remedy short circuit
and open circuit
according to CFO.

* This display is shown in

addition to the relative compsnent,

¢1-20




Qutput at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

00515
Hall sender -G40

* Open/short circuit
to positive

* Short circuit to
earth

“ Mechanical fault

Ho voltage supply for
-G40 from -J220.

No earth for -G40.

Open in signal wire to
-J220 or short to earth
in signal wire.

Short circuit between
Contact 8 and 12 at
-J220.

Open circuit between
3-pin plug connection in
engine compartment and
-J220.

Position of -G4 pin.
~G40 defective.

Input for -G40 at -J220
defective

{-J220 defective}.
Toothed belt jumped.

Basic distributer
setting.

Pin of -G4.

- Engine does not
start.

- Power loss,

Check -G40 - page
28-25.

Remedy short circuit
and open circuit
according to CFO.

Check toothed belt -
Repair &roup 15.
Check -G40 - page
28-25.

Basic distributor
adjustment - page
28-27.

Check._pin of -G4 -
page 28-13.

* One of these dispiays is shown in addition to the relevant components.

Note on flash code 00515:

Ignore fault if it is displayed as sporadic fault!

0l-21

Cutput at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

00516

idle switch
-F60

* Dpen/short circuit
to positive

* Short circuit to
aarth

Adjustment -F6O.
Throttle valve sticking.
Throtile damper
sticks/adjusted
incarrectly.

Footmat presses on
accelerator.

Throttle cable adjustment
Open circuit to Contact
52 from -J220.

Input for -F60 at -J220
defective

(~J220 defective).
Contact 52 from -J220
short to earth.
Moisture in throttle
valve plug.

- Idle regulation

switches to control.

- Idle speed not in
specified range.

Check ~F60 - page
24-53.

Check throttle
damper - see Repair
Group 20.

Adjust throttle
cable - Repair Group
20.

Remedy short circuit
according to CFD.
Remedy short
cireuit,

* Qpe of these displays is shown in addition to the relevant component.
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Qutput at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

00518

Throttle valve -
potentiometer -GE9

b Open/short circuit
to earth -

" Short circuit to
pasitive

Shart circuit to positive
in -G69 or in connecting
wiring between -G89 and
Contact 33 of -Jz20.
Short circuit to earth in
-GES or in wiring between
-G69 and Contact 53 of -
J220.

-G69 defective.

-J220 defective.

Moisture or corrosion in
socket at

-G59,

Spacified boost
pressure not
achieved.
Reduced power.

- Check -G89 - page
24-54.

" One of these displays is

showa in addition to the relative compoment.

01-23

Output at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault eliminatien

00522

" Short circuit to

* Open/short circuit

Coolant temparatyre -
sensor -G62 -

earth -

to positive -

Short circuit to earth.
Moisture in plug of -G62Z,
Open ¢ircuit between -G62
and -J220.

Contact resistance
between -G62 and

-J220,

-G62 defective.

Input from -G62 at -J220
defective

{-J220 defective}.

Cold start
difficulties at
extremely low
temperatures.
Operating faults
during warm-up.

- Check -G82 - page
28-20,

" One of these displays is shown in addition to the relevant component,

01-24




Output at printer
of ¥.A.G 155]

Possible fault sources

Possible effects

Fault elimination

00523

[ntake air
temperature senser -
G42

* short circuit ta
earth

' Open/shert circuit
ta positive

Short circuit to earth.

Open circuit between -G42

and Contact 44 of -J220.
-G42 defective.

Input from -G42 at -J220
defective )

(-J220 defective).

$1ight power
reduction.

Increased fuel
consumption.

- Check -G42 - page
28-18.

* One of these displays is

shown in addition to the relevant component.

61-25

Dutput at printer
of V.A.G 1551

Possible fault sources

Pessible effects

Fault elimination

00524
Knock sensor 1 -G&l

" No signal

Plug/socket corrosion.
-G61 loose.

Open circuit or short
circuit between -G61
and -J220.

Short circuit between
-G61 and earth or to
screening.

-G61 defective.

Input for -G61 at -J220
defective

(3220 defective).

High fuel
consumption.
Reduced power.
Boost pressure not
achieved.

« Repair contacts.

- Torgue 20 Nm.

- Remedy open circuit
and short circuit.

" Gne of these displays is

shown in addition to the relevant component.
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Output at printer
of ¥,A.G 1551

Possible fault sources

Possibie effects

Fault elimination

00525
Lambda probe -G39 -

" Short circuit to
positive -

" Mo signal -

" Short circuit to -
earth -

1

Open ¢ircuit to -J220.
Praobe heater not
functioning.

Fuse -$26 (probe heater)
defective.

Heat element in probe
defective,

Probe heater wiring.
Short circuit to earth in
signal wire,

Short circuit in signal
wire to screening.

;uel tank empty, min. 10

Fuel system pressure.
Defective spark plug,
plug connector, ignition
cable, distributor cap or
rotor.

Air leak behind -G70.
Leakage in exhaust system
before catalyst.

Lambda probe defective,
Earth reference wire from
Contact 10, -J220 to
engine lack open.

- Exhaust gas not OK,
- Increased fyel
consumptiaon.

Black smoke,

- Spark plugs fouled.
~ Llambda regulation

switches to control,

Remedy open circuit.
Check Lambda probe
heater - page 24-38.
Check basic engine
setting with V.A.G
1551 - page Q1-48,

* One of these displays is

shewn in addition te the relevant component.

01-27

Output at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

00528
Altitude sensor -F95 | -

" Gpen/shart circuit
to pesitive

" Short circuit ta
earth

Shart circuit to positive
in -F96 or in wiring
between -F36 and Contact
46 of -J220,

Short circuit to earth in
-F36 or in wiring between
-F96 and Contact 46 of
-J220.

~F98 defective,

Input for -F36 at -J220
defective

(-J220 defective).

- Reduced power,
- Boost pressure not
achieved.

Check -F98,

Check altitude
SENser (-F86) - page
24-57.

Check boost pressure
- Repair Group 21.

" One of these displays is

shown in addition to the relevant component .
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Output at printer
of V.A.G 1551

Possible fault sources

Possibie effects

Fault elimination

00532
Yoltage supply
* Signal too large

" Signal too small

Voltage supply greater
than 16 V.

Alternator defective.
Engine start with two
batteries in series
Poor earth connection
to -J220.

Battery discharged.
Current draw with
jgnition switched off.

pestruction of -J220,

Idle speed not within
specified range.
Yoltage below &
volts,

- Engine does net

start,

Check voltage.

Check battery
charge.

Check -J220 - page
28-21.

* One of these displays is shown in addition te the relevant component.

Note on fault gode 00332:
Ignore display if the fault is displayed as a sporadic fault

This fault can be stored if the engine is run at idle for long periods with a pumber of ejectrical consumers |
operating, resulting in battery discharge, or if the starter was not operated before the fault memory recall,

with only the ignition switched on,

01-29

Qutput at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

00333

Idle control

* adaptation }imit
exceeded

* pdaptation limit
not achieved

*

-N71 jams.

-G70 characteristic curve
displaced.

Contact resistance at
plug of -N71.

-N71 jams open.

-670 characteristic curve
displaced.

Qutside air between -G70
and -N71.

- Idle speed too low

~ ldie speed too high

Check -N71 - page
24-33.
Check -G70 - page
24-60.

Repair leak.

* One of these displays is

also shown.
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Dutput at printer
of V.A.G 1531

Possible fault sources

Possible effects

Fault elimination

00537
Lambda control

" Control limit
exceeded

* Control Timit not
achieved

t

Fuel tank empty, min.
07,

Fuel system pressure too
tow,

Cefective spark plugs,
plug connectars,

distributor cap or rotor.

Qutside air behind -670.
Exhaust system lead
upstream of catatyst.
Lambda probe defective.
Fuel system pressure
excessive,

€0 upstream of
catalyst less than
0.3%,

Increased fuel
consumption.

Black smoke.

Spark plug fouling.
CO upstream of
catalyst greater than
1%.

Refue} vehicle.
Repair Teak.

Check Lambda probe -
page 24-38,

Check fuel system
pressure - page 24-
11,

* One of these displays is

also shown,

01-31

Output at printer
of ¥.A.G 1551

Possible fault sources

Possible effects

Fault elimination

00540
Knock sensor 2 -G66

" No signal

Plug/socket corrosion.
-G66 loose.

Open or short circuit
between -G66 and —J220.
Short circuit between -
G66 and earth or to
screening.

-G66 defective.

Input for -G66 at -J220
defective

{-J220 defective).

Excessive fuel
consumption.

Reduced power.

Boost pressure not
achieved,

- Tightening torgue 20
Nm.

- Repair open circuit

and short circuit.

" This display s shown in

addition to the relevant component
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Output at printer
of V.A.G 1551

Possible fault sources

Possibie effects

Fault eliminatien

0343

Maximum engine speed
gxceaded

" Signal teo large

- Engine overavved.

(e.g. incorrect gear

selechion).

- Possible engine
damage.

Note on fault code DO543:

Maximum engine speed exceeded is stored
be exceeded through driver error (e.g.

* This display is also shown.

01-33

as a fault when 7440 rpm has been exceeded. This engine speed can only
shifting error).

Qutput at printer
of ¥.A.G 1551

Possible fault sources

Possible effects

Fault elimination

00544

Maximum boost
pressure exceeded

* signal too large

Outside air downstream of
turbocharger,

Dump valve fault.

Boost pressure limiting
solenoid -H75 defactive.
Vacuum line between inlet
manifold and ~J220
leaking or disconnected.
Pressure sensor in
Motronic contrel unit -
J220 defectiva.

- Bad misfiring under
fuli Toad.

- Boost pressure
excessive.

Check connections.

Check dump valve -
Repair Group 21.
Check solenoid valve
for boost pressure
limitation -K75 -
paga 24-46.

* This display is alsa shown.
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Output at printer
of V.A.5 1551

Possible fault sources

Possibie effects

Fault elimination

00553

Air volume sensor
-G70

* Signai too large

" Signal too smail

Open circuit between -G70

and -J220. -

Voltage supply to ~G70
open or short to earth. -

Shor{ ¢ircuit to earth in | -

signal wire to Contact 7
of -J220.

Short circuit in signal -

wire to Contact 7 of
-Je2o0,

-G70 defective.

Input for -670 at -J220
defactive

{-J220 defective),

Limp home.

Poor accelerator
response.
Redyced pawer.
Misfiring during
acceleration.

Engine may also stall
after start or on
overryn.

- Check -G70 - page

24-60.

" Dne of these displays will also be shewn in addition ta the relevant component.

01-3%

Qutput at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

00561
Mixture controi

* Adaptation limit
exceeded

" adaptation limit
not achieved

Fuel system pressure too
Tow.

Defective spark plugs
plug connectors, ignition
wires, distributor cap or
rotor.

Cutside air downstream of
-G70.

Exhaust system teak
upstream of catalyst.

Increased fuel
consymption.

Black smoke.

Spark plugs fouled.

Refuel vehicle.
Repair leak.

Check fuel system
pressure - page 24-
11.

" One of these displays is

also shown,
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Output at printer
of ¥.A.G 1551

Possible fault sources

Possible effects

Fault elimination

00573

Intake manifold
pressure

* Signal too small
" Signal too Targe

* Contral discrepancy | -

'

1

Yacuum pipe between
intake manifold and -J220
open, blocked, kinked or
crushed,

Fluid separator in hose
between intake manifold
and -J220 full of fluid.
Dump valve faulty.

Boost pressure limiting
salenoid valve -N7§
defective.

Pressure sensor in
Motronic control unit -
J220 defective,
Turbocharger faulty.

- Reduced power,

Check/drain vacuum
line and fluid
separator,

Check boost pressure
limiting solenoid -
N75 - page Z4-46,
Check turbo

charger - Repair
Group 20.

* One of these displays is

also shown.

01-37

Gutput at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

00577

control

control

control

" Control limit
exceeded

Cylinder 1 knock -

00578 -

Cylinder 2 knock -

00579 -

Cylinder 3 knock -

¥nock contyol module in -
J220 defective (-J220
defective}.

Poor fuel quality, less
than 91 RON.

Signal wire from -G28

or -64 open or reversed
at -J220.

applies only to cylinder
displayed,

Abnormal engine noises
{auxitiary units Toose).
Open circuit in screening
of -GE1.

- High fuel
consumplion.
- Reduced pawer.

- Maximum speed not
achieved.

- Reduced boost
pressure.

Replace -J220.

Use fuel with at
jeast 91 RON.

Chack signal wire
from -G28 and -G4
with CFD - page 28-
15 and 28-13.

Repair open circuit.

* This display is also shown,

Hote:

e
» The igniticn angle retardation from knock control always applies to the cylinder displayed only.
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Qutput at printer
of V.A.G 1551

Passible fault sources

Possible effects

Fault elimination

00580

Cylinder 4 knock
coatrol

00381

Cylinder 5 knock
control

" Contrel Timit is
exceeded

Knock control module in -
J220 defective {-J220
defective}.

Poor fuel quality, less
thar 91 RON,

Signal wire from -G28

or -G4 open or

reversed at -J220,
Applies orly Lo cylinder
displayed.

Abnormal engine noises
{auxiliary

units loose).

Open circuit in screening
of -G66.

High fuel
consumption.
Reduced power,

Maximum speed not
achieved,

Reduced boost
pressure,

- Replace -J220.
- Use fuel with at

Teast 91 RON.

« Check signai wire

from -G28 and -G4
with CFD - page
28-15 and 28-13,

- Repair open circuit.

" This display is also shown.

Note:

* The ignition angle retardation from knock centrol always applies to the cylinder displayed only.

01-38

Output at printer
of V.A.G 155]

Possible fault sources

Possible effects

Fault elimination

01247

Solenoid 1 for
activated charcoal
container -N§O

" Short circuit to
positive

“ Oper/short circuit
to earth

Shart circuit to positive
in -NB0 or in connection
belween -N80 and Contact
5 of -J220.

Short circuit to earth in
-N8Q or in connection -
N80 and Contact & te
-J220,

fuse 24 defective,

Open circuit.

Poor transitional
response at moderate
throttle openings,
Possibhle small of
petrol from vehicle.
Idle speed.

~ Check -NBD - page
2442,

" One of these displays is

shown in addition to the component

01-40




Output at printer

Possible fault sources

Possible effects

Fault elimination

Cylinder 1 -N30 -

" Open short circuit
to earth

* Shart circuit to
positive

Gpen circuit.

Fuse 28 defective.

Short circuit to positive
at plug or in injector.

or stalls.

of V.A.G 1551
01249
Injector Short circuit to earth. - Tngine runs roughly - (Check injectors -
page 24-23.

* One of these displays is

shown in additien to the component.

Gl-41

Output at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

01250

Injector -
Cylinder 2 -H31 -

* Open short circuit |-
to earth

" Short circuit to
positive

Short circuit to earth.
Open circuit.

Fuse 28 defective.

Short circuit to positive
at plug or in injector.

- Engine runs roughly
or stalls,

- Check injectors -
page 24-23.

" one of these displays is

shown in addition to the compenent.
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QJutput at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

Q1251

Injector -
Cylinder 3 -N32 -

* Open short cireuit |-
to earth

* Short circuit to
positive

Short circuit to earth.
Jpen circuit.

Fuse 28 defective.

Shart circuit to positive
at plug or in injector.

- Engine runs roughly
or stalls.

- Check injectors -
page 24-23.

* One of these displays is

shown in addition to the component,

0l-43

Output at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

01252

Injector
Cylinder 4 -N33

" Open shart circuit
to earth

* Short circuit to
positive

Shart circuit to earth
Open circuit.

Fuse 28 defective,

Short circuit to positive
at plug or in injector.

~ Engine runs roughly
or stalis.

- Check injectors -
page Z24-23.

" One of these displays is shown in addition to the component.
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Qutput at printer
of V.A.G 1551

Possible fault sources

Possible effects

Fault elimination

01253

Injectar
Cylinder 5 -N83

" Open short circuit
to earth

" Short circuit to
positive

short circuit to earth.
Cpen circuit.

Fuse 28 defective.

Short circuit to positive
at plug or in injector.

- Engine runs roughly
ar stalls.

Check injectors -
page 24-23.

" One of these displays is

shown in addition to the component.

01-45

Output at printer

Possible fault sources

Possible effects

Fault elimination

* Short circuit to
positive

* Open/short circuit
to earth

4 of -J220.

Short circuit to earth in
-N71 or in wiring between
-N71 and Contact 4 or -
J220.

Fuse 24 defective.

Open circuit.

engine operating
temperature.

- Engine can stall when

cold.

- Poor drivabiltity at
part throttle
{erking).

- Flat spot during
acceleration or
engine runs roughly.

- Idle speed 1100 -
1200 rpm on limp
home.

of V.A.G 1551
01257
Valve for idle - Short circuit to pesitive |- Deviation in engine - Check -N71 - page
stabilization in -H71 or in wiring speed from 24-33.
-N71 between -N71 and Contact specification at

* One of these displays is shown in addition to the component.
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Cutput at printer Possible fault sources Possible effects Fault elimination

of V.A.6 1551

01262
Solenoid valve for - Short circuit to positive | - Boost pressure too - Check -N75 - page
boost pressure in -N75 or in wiring high, 24-45.
Timiting -N75 between -N75 and Contact | - Boost pressure too
. 23 of -J220. Tow.

Short circuit to - Short circuit to earth in | - Bad misfiring under

positive -N75 or in wiring between full Toad,
. -N75 and Contact 23 of -

Open/short circuit Jz220.

to earth - Fuse 24 defective,

- {pen circuit.

63535
Control unit - Earth comnection to -J220 | - Engine fails to - Consutt CFD to chack
defactive Contacts 10, 14, 19 and start. earth connection.

24,

Control unit defective.

- With ignitien on - no
voltaga at Contact 37
of -J3220,

* One of these displays is shown in addition to the component.

bote:

+ Before eliminating faults or renewing components, check earth comnections to -J220, Contact 10, 14, 19 and
24 (Specification: max. 0.5 ohm) as well as earth points on engine for corrosion or damage, check fuel pump
relay - see page 24-19.

= When fault is eliminated, clear fault memory, carry out road test and recall fault memory again.

01-47

BASIC SETTING OF ENGINE WITH V.A.G_}551

Reguirements:
Hinimum engine temperature: 85° C

Al electrical consumers switched off
Afr conditioning off

- Test drive for at Tleast five minutes
avoiding stopping for traffic lights where
possible.

Recall fault memory - page 0]-5.

fote;
Do not switch off engine after fault memory
recall.
Rapid data transmission HELP - Let engine continue to idie.
Select function XX
+ Display:
Note:

When the HELP key is pressed a summary of
possible functions is printed out.

- Press key 0 and 4.

(04 is used to select function *Inftiate
basic setting").

01-48



Rapid data transmission )
04 Initiate basic setting

Initiate basit setting HELP
Display group number XX

System at basic setting
345 6 7 8

1 2 g 10

Rapid data transmission HELP
Select function

Rapid data transmission Q
06 End recall

Rapid data transmission HELP
Enter address word XX

«

-

-

-

-

Display:
- Confirm with Q key.

Display:
Note:
When the HELP key is pressed the procedure for

entering display group number is printed out.

- Press 0 key twice,
(00 selects "System at basic setting”}.

- tonfirm entry with Q key.

Display:
- Wait at ieast 5 sec. before comparing
display infermation  with  the code

explanation - page 01-31.

Note:

« The figures shown in display fields 1
through 10 are provided in decimal form.
Where required, calculations for conversion
to physical form are found in column
"Corresponds to measurements” - see page 01-
51.

. Within 5 minutes after road test and fault
memory recall, the display in field 9 should
be compared to the specification - see page
01-51. Lomg periods at idie can <ause
specification to be exceeded without a fault
being present.

01-48

« The display in field 10 represents the
ignition angle calculated by the contral
unit ~J220. In case of Tower power output,
check whether the marking on camshaft
sprocket and TOC mark on flywheel coincide
correctly - see Repair Group 13.

+ When the printer is switched on the current
display is printed out on a printer tape.

« The current display is printed out each time
the print key is pressed.

+ If specified values are achieved in all the
display fields.

~ Press " key.
Oisplay:
- Press keys 0 and 6.

(06 salects the function *End recail®).

Display:
_ Confirm entry with Q key.

Display:
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Explanation of codes for display fields ] through 10

Display Display Corresponds to Besigration Remarks
fieid specifica- measurement
1 184 - 215 85" « 105° ¢ Current engine temperature Requirement for all other
displays/spacified values
2 20 - 24 Current engine Joad Air conditioning off, without
CORsumers
3 77 - 83 770 - 830/vrpm Current engine load Air conditioning off, without
consumers
4 121 - 135 Idle speed stabilization Air volume change through -N71
operating range
5 70 - 125 Idle speed stabilization Internal calculation value
characteristic curve 0,
§ 123 - 137 [dle speed stabilization - Air volume change through -N71
Load adjustment
7 41 - 61 Idle speed stabilization - Internal calcutation value
Characteristic curve control
8 123 - 133 Lambda control After apprex. 1.5 min.
9 115 - 185 Lambda adjustiment If display is high, repeat road
test
10 35 -3 8 - 12° BTDC Current ignition angle Ignition angle calculated by -J220

Note: If the displays do not correspond with the specified values, check that air conditioner is switched off
If air conditioner is switched off, see test table page 01-52.

01-51

Check Table
The following table shows the checks to ba carried out if the displays do net coincide with the specified values.

Mote: Ensure that air conditioner and air conditioner compressor are switched off before testing.

Display | Display Fault source Fault elimination
field
1 greater than 215 | Sender for coolant temperature -G52 - Check -G62 - page 28-20
- Recall fault memory -
page 01-5,
1 less than 184 Thermostat - Check thermostat -
Repair Group 19.
Sender for coolant temperature -G62 - Check -562 - page 28-20.
- Recall fault memory -
page 01-5.
2 greater than 24 | Air cenditioner switched on - Switch off air

Electrical consumers switched on

conditioner

Lambda control

Lambda probe

Air volume sensor -G70
Central hydraulic pump

Air conditioner compressor is ruaning despite air
conditioner being switched off

Outside air between turbocharger and throttle valve

- Switch off consumers
- Lambda contrel, check
display field 8.

Check Lambda probe -
page 24-38.

- Check air conditioner -

Repair Group 87.

Check -G70 ~ page 24-60.

- Check central hydraulic
pump - Repair Group 48,

- Investigate cause of air
Teak,




Display
field

Display
V.A.G 1581

Fault source

Fault elimination

2

Tess than 20

Afr leak between air volume sensor -G70 and turbe
charger

Qutside air downstream of throttle valve

Vacuum hose disconnected

Fuel pressure regulator

Crankcase breather leak
Fuel tank breather

Solenoid 1 for activated charcoal cannister jams

Air volume sensor -G70

Determine fault source.

Determine fault saurce,
Check vacuum system,
Check system and holding
pressure - page 24-11.
Check crankcase sealing.
Check fuel tank breather
system - page 24-40,
perform final control
element diagnosis - page
01-11.

Check -G70 - page 24-60.

greater than 83

Valve for idle spee& stabilization -N71 at lower
control stop

Air leak downstream of throtile valve, injector or
vacuum hose disconnected (iatake manifold rear - see
page 24-2, position 20/page 24-67).

Air conditioner

Air conditioner compressor signal present although
compressor switched off
Valve for idle speed stabilization

Briefly press
acceierator 4 times at
intervals of 15 seconds.
Remedy fault source.

Check ajr conditioner -
see Repair Group 87,

Parform final control
element diagnesis - page
01-11.

01-53

Display
field

Display

Fault source

Fault elimination

3

less than 77

valve for idle speed stabilization -N7I Jjams
Air conditioner compressor operates without signal
to Motronic unit ~J220

valve for idle speed stabilization -N71

Check -N71 - page 24-33.
Check air conditioner -
ses Repair Group 87.
perform final control
element diagnosis - page
01-11.

less than 121

Qutside air downstream of throttle valve

Valve for idle speed stabilization -N71 jams

Remedy fault source.

Check -N71 - page 24-33.

greater than 135

Air conditioner compressor operationing although air
conditioner switched off

Battery charge

Check ajr conditioner -
Repair Group 87.
Check battery charge.

less than 70

Valve for idle speed stabilization -N7I

Check ~N71 - page 24-33.

greater than 125

Outside air to valve for 1dle speed stabilization
Valve for idle speed stabilization -N71

Remedy fault source.
Check -N7] - page 24-33.

not between
123-137

Control for valve for idle speed stabilization -NT1

Qutside air

Accelerate briefly and

watch display, display

must be between 123 and
137,

Determine fault source.
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Display | Display Fault source Fault elimination
field
7 Tess than 41 Valve for idle speed stabilization -N71 - Check -N71 - page 24-31.
greater thar 61 | Outside air - Determine fault source.
8 constant 128 Fuel level too low - Min. 101 fuel in tank.
Lambda probe - Check Lambda control -
seg page 24-38.
8 not between Lambda adjustment - Check display field 9,
123 and 133 tambda probe - Check Lambda probe - see
page 24-38.
Outside air to air volume sensor -G70 - Rectify fault,
Fuel system pressure - Check system pressure -
se¢ page 24-11.
Leaks in exhaust system - Check - Repair Group ?6.
8 Jumps Fuel Tevel too low - HKin. 10 1 fuel in tank.
9 Tess than 115 Fuel system pressure - Check system pressure -
see¢ page 24-[1.
Air volume sensor -G70 - Check -G70 - see page
24-60,
Lambda probe - Check Lambda probe - see
page 24-38.
Outside air between turbo charger and throttle valve | - Determine fault scurce.
01-55
Display | Display Fault source Fault elimination
field
9 165 or Fuel Tevel too low - Min. 181 fuel in tank.
greater Outside air between turbocharger and air velume Remedy air leak source.
sensor/intake manifold
10 38 or Valve for idle speed stabilization -N7} - Perform final control
greater element diagnosis - page
0i-11,
Idle switch -F60 - Check -N71 - page 24-33.
- Check -F60 - page 24-15.
10 34 or Valve for idle speed stabilization -N7l - Perform final control
less element diagnosis - page
01-11.
- Check -N71 - page 24-33,
10 Jumps Gutside air at injectors - Rectify fault.

Spark plugs

- Check spark plugs,
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REMOVING AND IMSTALLING MOTRONMIC CONTR
UNIT,
CONNECTING ¥.A.G 1598 TEST BOX

- Switch off ignition.

« - Remove cover beneath glove box.

- Fold back carpet below Motremic contrel
unit.

- < - Insert screwdriver between Motronic control
unit support bracket and plastic duct next
to retaining clip.

.

5_‘_‘ - - Screwdriver can be rotated slightly to
Sl o unsnap retaining clips on carrier plate
¥ above retaining clips from the recesses in
the plastic duct.

- Lgwer control unit somewhat and remove
screwdriver.

. Pull control unit downward 3 ... 4 cm. The
control unit snaps into place second recess
in this position {service positien).

01-57

+ - Wait at least 30 sec. after switching of f

jgnition, then unlock and release plug from
Motronic conirol unit.
In this position the V.A.G 1598 test box
with V.A.6 1598-5 adapter can be connected
tp Motranic control unit or engine cable
for testing. The vacuum Tline remains
connected.

Hote:

The additional steps only need to be
perfarmed if the Motranic control unit is to
be removed completely.

__m_—____‘\\\\“ < - Remove hose ¢lamp from vacuum line. Pull
of f vacuum line.
_\______\Hﬁg,‘_ﬁﬁm‘ _ Use screwdriver to release snap s

& described on previous page. Carefully pul}

control unit downward and out of recess. On
vehicles with air conditioner, the
condensation hose must carefully be pushed
to the side to prevent it being damaged by
the side flange of the contral unit (remove
hose if necessary).
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-

Note:
Ensure the vacuume line is not damaged when
control unit is removed.

~ Unscrew Motronic control unit from carrier
plate,

- The Motronic control unit is installed in
reverse sequence.

Note:

» Ensure that Yines are not kinked during
installation.

+ VYacuum line runs from Motrenic control unit
to fluid separator behind insulating
material, and then to engine compartment.

Important}

It is imperative that the plug to ihy
Motronic control unit not be connected
with ignition on.

Note:

On vehicles with air conditioning ensure that
the condensation drain hose is connected
before reinstalling cover below glove box
{arrow).
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SERVICING MOTRONIC FUEL INJECTION SYSTEM

{mportant!

+ Before carrying cut repair work on
the fuel injection system always
perform fault memory recall and
final control element diagnosis.

+ Mways renew 211 seals and gaskets

+ Recall fauit memory - see page 01-5

« Final control element diagnosis - see
page 01-11

Note:
Always renew seals and gaskets.

1- 10 hNm

2- 10 Nm

3- Banjo bolt 25 Nm

4~ 10 Nn

5- Fuel supply pipe
6- (lip for injector
7- 10 Nm

24-1

g~ Banjo bolt 25 Hm
9- Fuel manifold
10- Injector

+ Renew lower and upper injector cap
g-rings when disassembling

13- Throttle damper
+ Checking and adjusting - Repair Group

20

14- Idle stabilizatiop valve -NVj
« Checking - page 24-33

15- 10 Nm

16- Throttle yalve poteniiometer -G63
(with integrated idle switch)
+ Checking - page 24-34.

17- 10 N

18- Throttle valive houging

19- Intake air temperature sepsor -642
+ Checking - page 28-18

20- Yacuum conpections
« Pags - 24-67



return line (25 Nm

r
w
]
-
=
=2 3 =2

24-
25- 25 Mm
26- 20 Mm

27- Pregsure regulator
28~ Jntake manifold

TECHNICAL DATA

System pressure (in bar) with engine
running:

wWithout vacuum: 3.0 ...
with vacuum: 2.4

oW
~

Haolding pressure 10 minutes
{minimum pressure in bar)

cold engine;
Warm engine:

[
o

Injecters
Injection quantities m1/30 sec. 150 - 170

Idle Check”

Engine rpm 800 + 30

{0 content vol. % 0.7 £ 0.20

" Observe test requirements - page 24-31



RULES FOR CLEANCIN

Important!

When working on the fuel supply/injection
system observe the following 5 rules” for
clean]iness,

1-

2-

Thoroughly clean all unions and the adjacent
areas before disconnecting,

Place parts that have been removed on 2
clean surface and cover. Use paper or
plastic sheet. Do not use fluffy cloths.

Compenents  that have been opened or
dismantied must be carefully covered or
sealed if they repair can not to be carried
out immediately.

Only install clean components.

+ Only unpack replacement parts immediately
prior to installatien.

+ Do not use parts that have been stored
Yoose (for instance in tool hoxes, eic.).

When the fugl system is open:

+ Do not work with compressed air if this
can be avoided.

+ Do not move the car unless absolutely
necessary.

24-5

SAFETY MEASURES

To prevent personal injury and/er destruction
Motronic control unit it is important that the
following be observed when working on vehicles
equipped with the Motronic system:

Important!
« Before disconnecting battery earth

strap recall code on radio units
equipped with anti-theft code.
Connect and disconnect the battery
with the ignition switched off only,
as the Motronic control unit can
otherwise be damaged.

yait at least 20 sec. after switching
off ignition before removing plug
from Motronic control unit as the
Motronic control unit could otherwise
be damaged.

Do not touch or disconnect ignition wires
with engine running or at starter speed.

Always ensure that ignition is switched off
before disconnecting ignition wiring.

Always ensure that ignition is switched of f
befare disconnecting test equipment (rpm -
ignition test).

Heither an interference capacitor nor a test
Jamp is to be connected to Terminal 1 of the
ignition coil.



*+ If the engine is to be turned over at
starter speed (e.g., compression test,
Hotronic testing), the 3-pin plug from the
fgnition coil power output and the plugs for
all § injectors are to be removed.

¢+ The ignition coil is not to be replaced by a
conventional coil.

* De not discommect battery with engine
running.

* Do not attempt to simulate output signals by
applying voltage to control unit.

* Do not activate starter with injectors
removed.

24-7

HOTRONIC COMPONENTS

1-  Connection for

A - Front knock sensor I -46]

(brown connector)

B - Rear knock sensor I -666
{green connector)

C - Firing point sensor -G4

{reference  point  sensor, black
connector)

b - Engine rpm sensor -G28

(gray connectar)

Z-  Connections for tambda probe
Lambda probe heating -715

(black 2-pin conrector)

Lambda probe -G39

{signal wire)

121416
11301517

\

3- olani temperature sender -G6?
(on cylinder head, right rear)
* Checking - page 28-20

4- ambda_probe -539
* Checking - page 24-38

5-  Air volume meter -Gi9
* Checking - page 24-60

6-  Splemoid valye for hoost pressyre
Yimitation -N75
¢ Checking - page 24-45

[24-722




[24-722

1
2
3 -f

~ O~

P )’-“; i
=== A ,M‘-
N 41‘_

10~

11-

12-

13-

14~

15-
16~

17~

Qverrun cut-off valve
» Checking - Repair Group 21

Injectors
« Checking - page 24-33

Front knock sensor ] -G6

Fuel pressure requiator
+ Checking system and holding pressure
- page 24-11

Throttle valve potentiometer -GG
(with idle switch installed)

Idle stabijization valve -N71
+ Checking - page 24-33

Ignition coil -M
+ Checking - page 28-11
arcoal

Solenoi for _activated

gannister
-N8Q
+ Checking ~ page 24-42

Throtile valve housipg

Sensar for intake ajr temperature -G42
» Checking - page 28-18

Distributor -0 with Hall sender -GH40

« Checking Hall sender - page 28-25

« Basic setting for Hall sender - page
28-27

& Firing point sensor ~Gé
{reference  point  sensor,
connector)

+ Checking - page 28-13

black

B Enging rpm sensor -G28
{gray connector)
» Checking - page 28-15

Rear knock sensor I -G66
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CHECKING SYSTEM AND HOLDING PRESSURES

Test conditions:

+ Intact fuse (No. 13) in relay plate with
fuse holder

» Fuel filter 0K

+ Battery fully charged {min. 12 V)

Checking svstem pressure

- Remove fuel pump relay from relay halder
{relay position 10}.

< - Connect V.A.G 1348/3A remote contro} with

o H V.A.G 1348/3-2 adapter lead to Contact 52
! and to positive terminal of battery,

24-11

+ - Unscrew fuel return line from pressure
regulator,

< - Unscrew connecting pipe Detween fuel
manifold and pressure regulator from fuel
manifold.

24-12



« - Uascrew pressure regulator with holder from
intake manifold, loosen screW clamp and
pull vacuum Yine from pressure regulator.

- Plug vacuum line,

- tarefully pull pressure regulator complete
with connecting pipe through manifold.

« - Unscrew connecting pipe from pressure
regulator.

24-13

« - Turn connecting pipe 180" and attach
connecting pipe to manifold,

« - Connect fuel return pipe to pressure

regulator.
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< - Connecting V.A.6 1318 pressure gauge

between pipe and pressure regulator, Set
pressure guage lever to open position.

Note:

If fuel emerges from the pressure regulator
vacuum connection during subsequent pressure
testing, remew pressure regulator.

'y
]

Briefly activate remote control - fuel pump
should run.

If fue) pump fails to run, check fuel pump,
see Repair Group 20.

Operate remote control until there is no
further pressure increase.

Specificatiops:
3.0 ... 3.2 bar with pump running

2.5 ... 2.7 bar imnediately after switching
of f fuel pump

24-15

Note:

If no fuel pressure 15 built wup, check
whether fuel supply and return lines are
reversad.

If the specified pressure is not achieved,
check fuel pump (Repair Group 20) and fuel
supply line for Jeaks andfor damage [e.g.,
crushed areas near floor pan), replace as
necessary.

If specified pressure is stil11 not reached,
replace pressure regulator and repeat
pressure test.

If the specified pressure is exceeded,
check return pipe for damage (e.g., crushed
areas near floor pan) and flow, renew if
necessary.

Important!
Excessive fuel pressure can rupture

the pressure regulator diaphragm.
This causes fuel to flow into the
engine via the vacuum pipe (risk
of petro) blow back).

Remove remote control and reinstall fuel
pump relay.
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Note:

During the following test the engine should
net be run for any longer than necessary with
the vacuum hose disconnected, as the increase
in fuel pressure resulis in fuel mixture
enrichment which may in turn cause the Lambda
control limits to be exceeded and a
malfunction te be registered in the fault
nemory .

- Allow engine to idle.

- Switch off electrical consumers ({air
conditioner, etc.)

Connect vacuum hose to regulater and
observe pressurg drop on guage.

- when the hose is connected toc the pressure
regulator, the fuel pressure should drop by
0.5 bar approx.

- 1f this pressure change is not registered,
perform the following checks:

+ Check vacuum hose for leaks (cracks,
damage).

+ Check vacuum connection at intake
manifold for free flow by disconnecting
the hose from the pressure regulator
and blowing through it.

- If the hose dees not leak and the vacuum -
conpector is not blocked, renew pressure
regulater.

- For pressure requiator installation the
removal sequence is reversed.

- The connecting pipe should be secured to
the pressure requlator in such a way that
it aligns with the bracket.

24-17

Checking_helding pressure

- Holding pressure 10 minutes after engine is
switched off {minimum pressure)

cold engine: 2.5 bar
warm engine: 2.8 bar

Note;
An increase in pressure due o fuel expansion
is normal with warm engines.

- If the holding pressure is not achieved,
perform the following checks:

+ Check the pressure gauge connections
for leaks.

Check fuel pipes for leaks.

Check non-return valve in the electric
fuel pump (see Repair Group 20).

« Check injectors for leaks (page 24-23).

-

_ If there are no leaks present and if the
non-return valve in the electric fuel pump
is DK, renew pressure regulator and repeat
holding pressure check.

- After testing system and holding pressure,

perform fault memory recall and cancel -
Repair Group 01,
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CHECKING FUEL PUMP RELAY AND CONTROL SIGNAL

hecking fu ump relay -J17

- Remove fuses No. 13, 24, 26 and 28.
Connect V.A.G 1527 diode test Tamp between
earth and rear contact for Fuse 13,

Briefly operate starter.

Specification: Fuel pump relay must puil
in, dipde test lamp must i1lumine.

- If the fuel pump relay does not pull in
(can be felt and heard), ctheck cantrol
signal - page 24-21,

If the diocde test lamp does not light up,
check wiring connection ~ page 24-20.

Connect digde test Tamp to earth and thep
to Teft-side contacts of Fuses 24, 26 and

28 gonsecutively.
- Briefly operate starter.

- Specification: Diode tast lamp must Tight
up.

If the diode test lamp fails to Iight up or
lights up as soon as ignition is switched
on, repeat tesi Dy connecting diede test
Tamp to the right-side contacts of the
respective fuses.

24-19

Specification: Diode test lamp must Tight
up.

- If the diode test lamp stil) does not light
up, check wiring connection, sse below,

H

If the diode test lamp Yights up, reinstall
Fuses 13, 24, 26 and 28.

=]

- Checking wiring cornections

Ignition off

a
'

Remove fuel pump relay -J17 from relay
plate position 10.

« - Use V.A.G 1526 digital multimeter to check
for continuity at wiring connections
between Fuse 13 and Contact 52, Fuse 26 and
Contact 52, Fyse 24 and C(ontact 59 and
between Fuse 28 and Contact 59 of relay
position 10.

] Hl i
B =]

3 ©

Specification: Max. 0.5 ohm

- If the specified resistance is not
achieved, use CFD to remedy open circuit.

If no open circuit is found, check control
signal for fuel pump relay - see next page.

If the control signal is OK, renew fuel
pump relay.
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L - Checking fuel pum nat

« - Remove fuel pump relay -Ji7 from relay
plate position 10.

Switch on ignitison.

Connect hand multimeter V.A.G 1526 between
contacts 46 and 50 and between 48 and 50 on
relay plate one after the other.

A
]

Specificatien: approx. 12 ¥,

If the specified values are not obtained
use CFD to eliminate open circuit.

Connect V.A.& 1527 diode test Tlamp to
contacts 46 and 47.

The test lamp shoutd glow dimly when the
ignition is switched on and become visibly
brighter as saon as the starter s
aperated.

If the diode test Tamp glows dimly when the
ignition is switched on without becoming
brighter when the starter is operated,
replace Motronic centrol unit.

if the diode test lamp does not light up,
check the wiring in the following manner:

Connect V.A.G 1598 test box with }598/5
adapter wire to wiring harness anly of
Motronic control unit, see page 01-57.

24-21

< - Check continuity between Contact 47 at
relay position 10 and test box socket 3.

Specification: Max. 1.0 ohm.

o
—
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- If the specified vresistance is not
achieved, use CFD to remedy open circuit
between Contact 47 on relay base and
Contact 3 of control unit plug.

2

7 [

<

If there is no open circuit and the diede
test lamp does not light up, replace
control unit,

%
A

- Reinstall fuses No. 13, 24, 26 and 28,
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CHECKING [NJECTORS

- Perform final control element diagnosis -
Repair &roup 01.

T

If all injectors fail to click, check
contrel system to signal injectors (page
24-24).

If one or several injecters do not click,
begin by performing electrical check of
injectors - see below.

If the injectors are 0K electrically,
connect substitute injector for test
purposes and repeat final control element
diagnosis. If this injector elicks, renew
defective injector,

lote:

Only a genuine injector designed for 5
ylinder Motronic may be used for this test.

- [f the injectors do not ¢lick although they
are in aorder check control signal to
injectors (page 24-24).

lectrical, check of injectors

- Remove plug from injector to be tested.

I

- Comnect V.A.G 1526 hand multimeter to
injector being tested.

~ Specificatjons: 15 ... 17 ohms.

- If the specified resistance s not
achieved, renew the injector.

24-23

thecking_control signal to injectors
e - Remove plug from injector to be tested.

. / e Remove Fuse 28, check Fuse 27.

/
7
*

Connect V.A.G 1527 diode test lamp to
Contact 2 of plug and to engine earth.

{
—
‘h‘,_/\
|/ N
a

Switch on ignition, diode test lamp must
Tight up.

If the diode test Jamp does not light up,
connect V.A.G 1598 test box with adapter

wire 1598/5 to Motronic control unit (see
Repair Group 01).

%)

-,
N

Connect V.A.G 1527 diode test lamp to earth
{socket 19) and socket 37 of test box.

Switch on ignition, dicde test lamp must
Tight up.

37 1|9 ;5 3§ 2:/1:
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If the diode test lamp now Yights up use
CFD to locate and remedy the open circuit
between Contact 37 of plug on Metronic
control unit and Contact 2 of plug on
injector.

[f the diode test Tamp does not Tight up,
renew Motronic control unit.
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Insert Fuse 28.

Connect V.A.G 1527 diode test Tamp to
Contact 2 of plug on injecter and to engine
earth.

Switch on ignition and operate starter for
several seconds.

Diode test lamp should Ylight up when
ignition is switched on and during starting
pracedure.

[f the diode test lamp goes oul when
starter is actuated, perform the following
checks:

+  Check Fuse 78.

+  Consult CFD to check continuity between
Contact 2 of plug on injector and Fuse
28 with ohmmeter.

« Use CFD to check continuity in circuit
from Fuse 28 to fuel pump relay -J17
(relay position 10) Contact 59,

. Check fuel pump relay and, if
necessary, control signal to fuel pump
relay - page 24-19.

24-25

Connect V¥.A.G 1527 diode test lamp to
Contact 1 and 2 of piug of injector being
tested.

Initiate final control element diagnosis
{see Repair Group ©1). When the injectar
being tested is activated, the diode test
Jamp must flash briefly (max. § tines).

If diode test lamp does not flash or
remains 1it, connect V.A.G 1598 test box
with V.A.G 1598/5 adapter to wiring harness
of Motronic contrel unit, sea Repair Group
0l. (The plug on control unit is not to be
connected).

Consult CFD to check the following wires
for cantinuity or short to earth using an
chmmeter;

Injector Between and test box
Cylinder contacts socket
on injector

H 1 17

2 1 16

3 1 15

4 1 15

5 1 34
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+ - If necessary, eliminate open circuit
between Motronic contrel unit plug in
question and Contact 1 of injector

connector.
- Eliminate short circuit to earth.
- If no open circuit or short circuit to

earth is present, renew Motranic control
unit,

Checking injectors for injection guantity and
for leaks

System pressure 0K

-

a
1

Unscrew connecting pipe from fuel manifold
to pressure regulator at fuel manifold,
Unscrew  fuel return line
regulator.

at  pressure

24-27

< - Unscrew pressure regulator with bracket
from intake manifold and carefully pull
connecting line through intake manifold.

Reconnect fuel
requlator,

return pipe to pressure

Remove plugs from injectors.

- Remove fuel menifold and take out complete
with injectors,

Note:

When reinstalling, ensure that the injector
O-rings are not damaged. Renew C-rings and
coat Tightly with clean engine oil.

< - Attach connecting Yine to fue! manifold and
place injectors in V.A.G 1607 injection
quantity test unit.
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1

connect one contact of each injector being
tested toc engine earth with test leads and
alligator clip from Y.A.& 1594,

Connect second contact of injector to
positive using V.A.G 1348/3 A remote
control, V.A.G 1348/3-2 adapter lead and
Jumger wire.

Use adapter wire 1598/5 to connect V.A.G
1598 test box to Motronic control unit, see
Repair Group ¢1.

Switch on ignition.

Connect Socket 3 and Socket 10 to the test
box using measuring wire and "flying" fuse
{8 A). (This activates the electric fuel

pump) .

Check injectors for leaks  (visual
inspection). Oaly 1 to 2 drops per minute
should escape from each injector when the
fuel pump is operating.

If fuel loss is greater:

Switch off ignition and renew Jeaking
injector.

24-29

Switch on ignition.

Operate V.A.G 1348/3 A remote control for
30 seconds.

Having activated all § injectors, switch
off ignition and place injection quantity
measuring unit V.A.G 1602 on a flat
surface.

Specification: 150 ... 170 ml

If the fuel quantity measured is below or
above the specified amount:

Renew faulty injecter.

Note:
The upper and lower C-rings are always to be
replaced after injector removal.
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CHECKING IDLE SPEED AND CO CONTENT

ing idle speed

Note:
Idle speed can not be adjusted.

Test conditions:

L

Recall fault memory (Repair Group 01)
Engine warm, oi] temperature at least 80°C
Throttle valve at idle position

A1l electrical consumers off

Rir conditioner switchaed off

Pressure gauge not connected

Importance!

The electric fan for the radiator sheuld
net be running when the test is being
performed

Connect V.A.G 1367 test unit:

+ Negative terminal to engine earth

¢ Positive ierminal (red terminal} to
Terminal 15 of ignition coil

+  Measuring wire (green terminal) to
Terminal 1 of ignition coil

¢ Select cylinder speed §

Allow engine to idle.
Specification; 770 ... 830 rpm.

If the specified engine speed is not
obtained the following tests should be
performed as described in Repair Group 01:
* Repeat fault memory recall

+ Perform final contro) element diagnosis
= Check basic setting

24-31

Checkina €0 content

Note:
The CO content can not be adjusted.

Jest conditions:

L Y

Engine warm, 0il temperature at least 80°C
Throttle valve in idle position

A1l electrical consumers off

Air conditioning switched off

Pressure gauge not connected

Crankcase breather connected

Perform fault memory recall (Repair Group
01)

Consult operating instructions te connect
V.A.G 1363 CO tester to CO tap next to
Lambda probe with hose adapter V.A.G
1363/3.

Allow engine to idle.
Specification: 0.5 .., 0.9 % vol.
If the reading is not obtained check

whether all spark plugs are functioning
praperly.

Note:
A defective spark plug will result in a
considerable increase in CO content.

If the specified figure is not obtained the
following checks should be performed as
described in Repair Group 01:

* Repeat fault memory recall

+  Perform final control element diagnosis
+  Check basic settings
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CHECKING PEED STABILIZATION

flectrical check of valye for tdle speed
stabilization -N71

- Remove  connector  from idle  speed
stabilization valve.

- Conmect ¥.A.G 1526 hand multimeter with
jumper lead from V.A.G 1594 to measure
resistance at idie speed stabilization
valve,
specification: 7 ... 11 ohms

. If the specified resistance is not
achieved, renew injector.

Hote:
At room temperature resistance is at the

Tower, and at engine temperature at the
higher end of the tolerance range.

24-33

Mechanical check of idle stabilization valve

- Remove idle stabilization valve.

- Check rotary slide valve for signs of wear
(visual inspecticn).

Important!

When checking for free movement,
do not use screwdriver or other
tool to move rotary siide valve.

Connect plug to idle stabilizatien valve.

- Initiate final control element diagrosis
(Repair Group 01) and send control signal
to jdle stabiiization valve.

- Check whether rotary slide valve runs from
stop to stop properly.

If there are signs of scoring which impair
free movement or if the rotary slide vaive
does not move smoothly (hangs up, Tun$
slowly or does nmot run to stop), renew
valve.

L]

Checking control 2l to idie stabjtizati
yaive

- Detach  comnector  plug  from  idle
stabilization valve.
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« - Connect Y.A.G 1527 diode test lamp and test
wire from ¥.A.G 1594 auxiliary test set to
Contact 1 of plug and to engine earth.

- Operate starter for several seconds, diode
test lamp must light up, If diode test Tamp
fails to light up, the following checks
should be made;

+  Lheck Fuses 24 and 28.

» Comsult CFD to check continuity in
circuit between Contact 1 of socket on
idle stabilization valve and Fyse 24,
specification: max. 0.5 ohm.

Consult CFD to check continuity between
Fuse 24 and fuel pump relay -J17 (relay
pesition 10} contact 59. Specification:
max. 0.5 obm.
+ Check contrel signal to fuel pump relay
- page 24-19.

- Connect diode test Tlamp once again as
described above.

- Initiate final control element diagnosis
(Repair Group Q1).

- Diode test Tamp must Tight up.

Note:

Positive current should always be on Contact
1 independently of which firal contrel
element is calied up.

24-35

- If diocde test lamp does not Tight up,
connect Y.A.G 1598 test box with 159875
adapter wire to wiring loom only of
Motronic control unit, see Repair Group 01.

a
]

fonsult CFD to make continuity check for
wiring between Contact 1 of socket for idle
speed stabilization valve and Socket 37 of
the test box and ...

< - ... repair open circuit between Contact 37
of the conmection on control unit and
Contact 1 of socket on idle stabilization
if necessary.

1

If no open circuit
contre) unit.

is present, renew

Remove V.A.G 1598 test box and V.A.C 1598/5
adapter cable,

Connect Motronic control unit to vehicle
wiring loom.
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« - Connect V.A.G 1527 diode test lamp with
measurement wire to Contact 1 and 2 of
connector on idle stabilization valve.

Initiate final control element diagnosis
{Repair Group 01). Diode test Tamp should
flash when idle speed stabilization valve
is activated (lamp varies slightly in
brightness but does not go out).

- If diode test lamp does not flash or if it
lights up constantly, connect Y.A.G 1598
test box with Y.A.G 1598/5 adapter wire to
wiring loom of Metronic centro) unit only,

! 2 see Repair Group Ol

If diode test lamp remains 1it constantly,
check wiring between Contact 2 of cannector
from idle stabilizatien valve and Socket 4
of the test box for short to earth.

If diode test lamp does not flash, check
elrcuit continuity between Contact 2 of
37 19 55 39 20) connection on idle stabilizaticn valve and

== Socket 4 of test boex,
A siEEEREEARE D, 77
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Where required, repair short to earth/open
circuit between Contact 2 of connector an
idle stabilizatien valve and Contact 4 on
plug of Motronic control unit.

If no open/short circuit is present, renew
contrel unit.

1

24-37

CHECKING LAMBDA PROBE -G33 AND LAMBOA CONTROL

hecking Lambda probe heater -/19

The plug connector for the Lambda probe
heater is located at the right rear of the
engine compartment - see also page 24-8,
position 2.

&

- Unplug connecter (2}.

« - Switch V.A.G 1526 hand multimeter with
adapter lead from V.A.G 1594 ta voltage
measurement between Contacts 1 and 2 of
conpector.

- Run engine,
- Specification: Approx. 12 - 14 volts.

- If specified voltage is noi achieved, the
following checks, indicated by the dots,
should be carried out:

»  Check Fuse 26.
«  Consult CFD to check coatinu1t¥ between

1 2 Contact 2 and Fuse 25. Specification:

Max. 0.5 ohms (check terminal
assignments where necessary}.

«  Make continuity check between Contact )

and engine earth, Specification: Max.
0.5 ohms.
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4 » Consylt CFD %o check continuity between
Fuse 26 and Contact 52 of fuel pump relay -
J17 (relay positien 10). Specification:
Max. 0.5 ohms.

< - If circuit is not open, place V.A.G 1315
A/1 auxiliary measurement lead in connector
(2) and connect to 10A input of Y.A.G hand
nultimeter.

~ Let engine run.

T

Specification: 0.5 ~ 3.0 A,
{Current  decreases as probe becomes
warmer),

If specification is not achieved, replace
Lambda probe.

24-39

Checking coptrol signal to lambda prabe (-
639}

Separate plug cennector {1) (Lambda signal
wire).

A
1

Connect V.A,G 1526 with adapter wire from
V.A.G 1584 to measure voltage between plug
connector of Motronic contrel unit and
engine earth.

- Switch on ignition.

Specification: 450 + 50 mv.

- If specification is not achieved, connect
¥.A.G 1598 test box with adapter wire
1598/5 to wiring leom of Motronic control
unit only, see Repair Group 0l.

4 - Comsult CFD to check continuity between
connector in engine compartment and Socket
28 of the test box.
Specification: 1.0 ohms. Where indicated,
37 19 55 38 20 repair open circuit between plug in aengine

// %?/ compartment and Contact 28 of plug in
= T & Bag control unit.
A N
AZEAASNAL0200 / - Use CFD to check resistance in earth
T connection between engine block and Socket

—

Y.

(7]

10 of test box with ohmmeter.
Specification: Max. 1.0 ohm. Repair open
circuit where necessary.

Check basic setting of engine before
checking operation of Lambda control - see
Repair Group Ol.

The vatue in display field 8 should not be
a2 constant 128, but should fluctuate
between 123 and 133,

87-10%9
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— —— VING AND IN NG LAMBDA P -
N e — The plug connections for the Lambda probe are
"= logated at the right rear of the engine

-

compartment - see also page 24-8, position 2.

>/

i

~ Separate both plug connections.

- Open cable ties.

‘
s
o~

- Unscrew Lambda probe (Tocatien and
tightening torque - see Repair Group 26).

when installing the 1lambda probe the
following points should be abserved:

« Bt §s important that cable ties again be
installed to prevent the probe cable from
coming into contact with the exhaust pipe.

+ The Lambda probe threads are coated with an
installation paste.

This paste must not get into the probe
siots.
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CHECKING ACTIVATED CHARCOAL FILTER SYSTEM
SOLENCID VALVE T -N8OU

The solenoid valve for the activated charcoal
filter is located behind the engine between
cylinder head and bulkhead.

Eiectrical check of Solenoid Valve ! for
activated charceal filter

- Remave plug from selenoid valve.

« - Measure resistance of solenoid valve with
V.A.G 1526 hand multimeter and adapter wire

from V.A.G 1594,
Specification: 40 - 50 ohms.

If specified resistance is not achieved,
renew vaive.

Checking solengid valve control signal

- Pull plug from solenaid valve.

< - Comnect V.A.& 1527 diode test lamp with
test wire from V.A.G 1594 measurement aids
sat to Contact 2 of connector and to engine
earth.

- Qperate starter for several seconds; the
diode test lamp must light up.

- If the dicde test Tamp does not Tight up,
the fallowing points, identified with dots,

1 2 are to be performed:
+ Check Fuse 24 and 28.
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< » Consult CFD to check continuity of wire
from Contact 2 of plug on ACF valve to Fuse
24, Specification: Hax. 0.5 ohms.

< « Use CFD to check continuity of wire from
Fuse 24 to Contact 59 of fuel pump relay -
J17 (relay position 10). Specification:
Max. 0.5 ohms.
Check control signal to fuel pump relay
{page 24-19}.

Reconnect diode test lamp as deseribed on
page 24-42.

|

- Initiate final contro} element diagnosis
{Repair Group 01).

7[5 9]0
(BT

=

t

Diode test lamp must Tight up.

Note:

Positive current is always to be on Conmtact 2
of plug for solenoid valve irregardless of
which final control element is cailed up.
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[f diode test lamp does not light up,
connect V.A.6 1598 test box with adapter
wire 1598/5 to wiring loom of Motrenic
control unit only, see Repair Group 01,

.
1

Consult {FD to check continuity between
Contact 2 of cornecter at solenmoid valve
and Socket 37 of test box. Specification:
Max. 1.0 ohm.

+ - Where npecessary, eliminate open circuit
between Contact 37 of plug at control unit
and Contact 2 of plug at solenoid valve for
activated charcoal filter.

55 38 20)
37 e /= - If no open circuit is present, renew
SEAGLOGBLEBAE _.n‘L‘e./ N control unit,
o o 1,3 5 e s O s L 3 N a
gga&&ggnﬂé&% _ - Remove V.A.G 31598 test box and V.A.G 1598/5
adapter wire.

ﬁx)

Connect Motronic control unit to vehicle
wiring loom.
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« - Connect Y.A.B 1527 diode test lamp with
measuring wire ta Contact 1 and 2 of
connector on ACF valve.

Initiate final control element diagnesis
(Repair Group 01). When the ACF valve is
activated, diode test lamp should flash.

- If the diode test lamp does not flash or
remains 15t continously, connect ¥V.A.G 1598
test box with V.A.6 1598/5 adapter wire to
wiring loom of Motronic controi unit only,
see Repair Group Q1.

L =2

- 1f the diode test lamp remains 1it
constantly, check for short 1o earth in
wire from Contact 1 of connecter at ACF
valve to Socket 5 of test box.

_ 1f diode test lamp does not flash, check

____.____——-——-'—-— ]
EELRE ARG

[1] . . .
if'uﬂﬁﬁ&a&&&-&&-ﬂs continujty in circuit between Contact 1 of
E155LAL0EAELEA connector at ACF valve and Socket 5 of test

box. Specification: Max. 1.0 ohm.

+ - Where necessary, eliminate short/open
circuit between Contact 1 of plug on
salenoid valve and Contact 5 of plug on
Motrenic cantral unit.

871099

- If there is no open circuit or short
circuit to earth in the wire, renew control
unit.
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CHECKING BOOST PRESSURE LIMITING SOLENOID -
T3

The solenoid valve for boost pressure
Timitation is tocated forward of the turbo
charger.

The ~solenoid walve for boost pressure
1imitation regulates the cortrel pressure far
the wastegate, thus determining boost
prassure.

If no current is present at the solenoid
valve {e.g., plug removed), boost pressure is
Timited,

Flectrical check of bopst prassyre Timitinm
sqlenoid

< - Remove plug from boost pressure limiting
solenoid.

« - Measure resistance by connecting ¥.A.G 1526
hand multimeter with adapter lsad from
V.A.G 1594 to solepcid valve for boost
pressure limitation.

Specification: 25 - 35 ohms.

- If specified value is not achieved, renew
valve.

24-417
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Testi t r imit n
control gircuit

< - Pull connector plug from boost pressure
Tiaiting solenoid.

+ - Connect V.A.G 1527 diode test lamp with
test lead from Y.A.G 1594 test aid set to
Contact 1 of connector and to engine earth.

Operate starter for several seconds, diode
test Tamp must Tight up.

If the lamp does not 1ight up the following
checks, indicated by dots, are to be
performed:

» Check Fuses 24 and 28.

L N =700
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a
.

Consult CFD to check continuity in circuit
between Contact 1 of connector at solencid
valve for boost pressure limitation and
fuse 24, Specification: Max. C.5 ohm,

1 2

&
.

Consult CFD to check continuity in circuit
between Fuse 24 and fuel pump relay -Ji7
{relay  position 10)  Contact 59,
Specification: Max. 0.5 ohm.

* Check fuel pump retay control signal (page
24-19).

- Connect diode test iamp once again as
described on page 24-47,

- Initiate final control element diagnosis
(Repair Group 01).

- Diode test Tamp must Tight up,

hote:

Positive current must be on Contact 1 of
connector at solemoid valve for boost
pressure limitation independent of which
final control element is called up.

24-48
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If diode test lamp does not Tight up,
connect ¥.A.G 1598 test box with adapter
lead 1598/5 to wiring loom at Motronic
control unit only, see Repair Group Ol.

Consult CFD to check continuity in circuit
between Contact 1 of connector at selenoid
valve for boost pressure iimitation and
Socket 37 of test box. Specification: Max.
1.0 chm.

1f necessary, rectify open circuit between
Contact 37 of plug at control unit and
Contact 1 of plug at solencid valve for
boost pressure 1imitation.

If no circuit interruption is present,
renew control unit.

Remove V.A.G 1598 test box and V.A.G 1598/5
adapter.

Connect Motronic contrpl unit to the

vehicle wiring Toom.

24-49

Connect V.A.G 1527 diode test lamp with
measurement wire to Contact 1 and 2 of
connector at solenoid vaive for boost
pressure limitation,

fnitiate final control element diagnosis
{Rapair Group 01).

When signal is seat to selenoid valve for
boost pressure lTimitation, diode test Tamp
must flash.

1f diode test lamp does not flash or if it
1ights continually, connect V.A.G 1598 test
box with 1598/5 adapter to wirirg loom at

Motronic contral unit only, see Repair
Group 0].
1f the diode test Tlamp stays Tit

constantly, check for short to earth is
circuits between Contact 2 of connector at
solenoid valve for  boost  pressure
limitation and Socket 23 of test box.

If diode test lamp does not flash, check
for continuity in circuit between Contact 2
of conpector at solenoid valve for boost
pressure limitation and Socket 23 of test
box. Specification: Max. 1.0 ohm.

If necessary, eliminate shortjopen cireuit
between Contact 2 of connector at selenoid
valve for boost pressure limitation and
Contact 23 of connector at Motronic control
unit.

If there 15 no earth short or apen circuit,
the control unit must be renewed.
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HECKING AND ADJUSTING ip W

The idle speed switch is located inside the
throttle valve potentiometer

¢ Instaliation location of throttle valve
potentiometer - see page 24-8.

hecking idle d switch

- Disconnect plug from throttle valve
potentiometer.

- Measure resistance by connecting V.A.G 1526
hand multimeter with adapter from V.A.6
1594 to Contacts 4 and 6.

Specification: zero ohm (continuity},
- Rotate throttle vaive slightly,

Specified resistance: Infinite ohm (no
continuity).

Ef the reading ts not obtained or is not
obtained until the throttle valve has been
opened much further, the idle speed switch
must be adjusted.

- If the specified value is still not
achieved after the idle speed switch is
adjusted, renew throttle valve
potentiometer.

24-51

Adjusting idle speed switch

- Loosen both throttle valve potentiometer
Securing screws.

- Rotate throttle valve potentiometer in
direction of arrow until stop is felt. The
throttle valve itself must not be rotated.

*

Secure throttle valve potentiometer in this
position,

- Recheck idle speed switch - see page 24-51,

Checking circuit between idle spsed switch
and Motronic contrel unit

- Connect V.A.G 1598 test box with V.A.G
1598/5 adapter to wiring loom of Motronic
control unit only, see Repair Group 01.

- Remove  plug  from  throttle  valve
patent jometer,
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« - Consult CFO to check the following wires
for continuity and short circuit:

Plug ¥.A.G 1598
contact socket
4 0
6 52

Specification: Max. 1.0 ahm.

« - Where necessary, consult CFD to eliminate
open/short ¢ircuit.

Important!

Use only gold-plated contacts
when servicing the throttle
valve potentiometer piug.

24-53

CHECKING  AND_ ADJUSTING  THROTTLE VALVE

e — e —————

« Installation location of throttle valve
potentiometer - see page 24-3,

Checking voltage supoly

- Remove plug from  throttle valve
potentiometer.

Switch on ignition.

1

a
'

Measure voltage by switching V.A.G 1526
hand multimeter with auxiliary jumper from
V.A.G 1594 consecutively between {ontacts 1
and 2 as well as 1 and 3.

Specification: 4.5 - 5.5 volts each.

If specified voltages are achieved, check
resistance of throttle valve potentiometer
- page 24-36.

1f specification {s not achieved, check
wiring to Motremic control unit and
Motranic contral unit as follows:

Switch off igmition.

Connect V.A.G 1598 test box with V.A.G
1598/5 adapter to wiring Toom of Motronic
control unit only, see Repair Group 0l.
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+ - Consult CFD to check following circuitry
for continuity and short circuit:

Piug Y.A.G 1598
contact socket
1 ]
2z 30
3 53

Specification: Max. 1.0 ohm.

<+ - If necessary, consult CFD to eliminate
open/shart circuit.

Important!
Use only gold-plated contacts

when servicing the throttle
valve potentiometer plugs.

24-55

Connect V.A.G 1598-5 adapter at Motronic
contrel unit,

Switch on ignition,

Switch  V.A.G6 1526 thand  multimeter
consecutively between Sockets 12 and 30 as
well as 12 and 53.

Specification: 4.5 - 5.5 volts each.

If specification is not achieved, renew
Motronic control unit.

Checking resistance of throttle valve

potentiometer

4 - Measure resistance by connecting V.A.G 1526
hand multimeter with V.A.G 1564 auxiliary
Jumper at Contact ) and 2.

Specification: 1.5 - 2,6 kohm.
- Connect hand multimeter at Contact 2 and 3.

Specification at idle postion:
Approx. 0.75 - 1.3 kohm,

~ Slowly move throttle valve lever to full
Toad  position (full  throttle). The
resistance should increase to a maximum of
3.6 kohm,

If one of the specified readings is not
obtained, renew  throttie valve
patentiomater,
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Adjusting throtile valve pgtentiometer

The adjustment of  the jdle  switch
automatically adjusts the throttle valve
potentigmeter.

Adjusting idle switch - page 24-51.

CHECKING ALTITUDE SENSOR

The altitude semsor is located in the
passenger side footwall beneath the A-pillar
trim.

hecki upply voltaqe

femove plug from altitude sensor.

Meazsure voitage by switching V.A.G 1526
hand multimeter with auxiliary jumper from
V.A.G 1594 between Contacts 1 and 3, and 2
and 3 consecutively.

Specification: 4.5 - 5.5 volts each.

If specified readings are not obtained,
renew altitude sensor.

If one of the specified readings is not
abtained, check wiring to Motronic contral
enit and coniral unit itself in the
following manner:

24-57

- Switch ignition off,

- Connect Y.A.G 1598 test box with V.A.G

1598/5 adapter to wiring loom at Motronic
control unit only, see Repair Group OI.

_ Consult CFD to check for continuity and

short circuit in the following wiring:

37 19
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Plug V.A.G 1596
contact socket
1 46
2 12
3 30

Specification: Max. 1.0 chm.

+ - Where necessary, censult CFD to repair

open/short circuit,
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Connect Y.A.G 1598-5 adapter wire to
Motronic control unit.

Switch on ignition.

Use ¥.A.G 1526 hand multimeter tc measure
between Sockets 12 and 30, and 46 and 30
consecutively.

Specification: 4.5 - 5.5 wolts each.

If specified voltages are not achieved,
renew Motrenic control unit.

Checking attjtude siqnal

Connect V.A.G 1598 test box with V.A.G
1598/5 adapter to Motronic contrel unit,
see Repair Group 01.

Connect altitude sensor plug.
Switch on ignition.

Measure voltage between Sockets 30 and 46.
The voltage must be between 0.5 and 4.0 V
irregardless of altitude. Voltage decreases
with increasing altitude. At altitudes
below 2000 m the voltage must not be bejow
1.5 volts.

If the voltage lies cutside the tolerance
range, renew altitude sensor

24-59

CHECKING AIR VOLUME METER -G70

lmgortant!
The hot wire in the air volume meter

must not be touched.

'

Detach plug from air volume meter.

Connect ¥.A.G 1527 diode test Tamp between
Contact 1 of the connector and positive
battery terminal.

Diode test lamp must light up.

If diode test lamp does not light up,
consult CFD to find amd eliminate open
circuit,

Connect V.A.G 1527 diode test lamp between
Contact § of comnector at air volume meter
and engine earth.

Switch on ignition.

Diode test lamp must light up.

If diode test lamp fails to light up,
connect V.A.6 1598 test box with V.A.G

1598/5 adapter wire to Moircnic control
unit, see Repair Group 01,
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Connect ¥.A.G 1527 diode test Tamp to earth
{Socket 19} and Socket 37 of test box.

- Switch on ignition, diode test Tamp must

37 19 55 38 201 Tight up.
_____._—-——'—.-—-'__.————-_‘ N .
Y « - If diode test lamp mow Vights up, consult
ii%iﬁiﬁiiiii%ﬁf CFD to find and eliminate open circuit
epanpasnanfsadid between Contact 37 of connector at control
unit and Contact 5 of conmector at air

volume meter.

- If diode test lamp fails to light up, renewW
control unit.

Connect diede test lamp at Contact 5 of
connector at air volume meter and to engine
earth.

a
'

Switch on ignition and operate starter for
several seconds.

28-918

24-61

Diode test lamp must 1ight up when ignition
is switched on and during starting
procedure.

If diode test lamp goes out when starter is
operated, the following checks should be
performed:

»  Check Fuse 28.

«  Consult CFD to check continuity in wire
between Contact 5 of connector at air
volume meter and Fuse 28.
Specification: Max. 0.5 ohm.

« + Consult CFD to check continuity in

wiring between Fuse 28 and fuel pump

relay -Ji7 (relay pesition 10} Cantact

59

Specification: Max. 0.5 ohm.

+ Check fuel pump relay and fuel pump
relay control signal where necessary -
page 24-19.

hecking signal wires

- Connect Y.A.G 1598 test box with ¥.A.G
1598/5 adapter to wiring Toom only of
Motronic control unit, see Repair Group Ol

- Remove plug from air volume meter.
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Check following wires for continuity or
shert circuit:

Contact in To socket
plug on air of test box
volume meter

H 26
3 7
4 25

Specification: Max. 1.0 ohm.

Eliminate circuit  where

necessary.

open/short

Important!

Use only gold-plated contacts when
renewing air volume meter plug
contacts.

thecking operation of air yoltume meter

A
1

Remove plug frem air volume meter.

Connect Y.A.G 1326 hand multimeter with
auxiliary wire from Y.A.G 1594 to Contact I
and 2 of air volume meter to measure
resistance. Note resistance.

Remave measuring wires at air volume meter
and short them.

24-63

The reading now displayed must coincide
with that which has been previously noted.
(The earth bridge in the air volume meter
is  measured.} The measured  value
corresponds to the internal resistance of
the measurement wires.

[f the deviation in measurement figures is
in excess of C.1 ohm, renew air volume
meter.

Connect plug to air volume meter and push
back rubber grommet.

Measure voltage by connecting V.A.G 1526
hand multimeter with auxiliary wire from
Y.A.G 1594 to Contact ! and 3.

Switch an ignition.
Specification: Approx. 1.2 V¥ - 1.5 V.

Let engine idle.
Specification: Approx. 2.5 volts,

Briefly increase
(accelerator),
Specification: Unambigious voltage increase
to approx. 3 - § volts.

engine speed

[f specified figures are not obtained,

renew air volume meter,

Checking air volume meter burp-off:

7

he burn-off process occurs approximately 3

seconds after engime is switched off and
lasts approx. 1 sec.

The burn-off protess occurs only when the
foltowing conditions are met:

)

Coolant temperature above 60°C

Engine speed abuve 2000 rpm for 3 seconds
Signal wires 0K

Fuse 28 0K
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« - yYpscrew air volume meter from air filter
nousing and pull forward until the burn-off
process can be ebserved. {Plug and vacuum
hose remain connected).

- Run engine and increase speed to over 2000
rpn for at least 3 secends.

Switch off engine and cbserve burn-off
process. {The hot wire glows for approx. 1
58C.).

1

- If the burn-off process does not take
place, push back rubber grommet on piug of
air volume meter. {Plug remains connected
to air volume meter).

Connect V.A.G 1527 diode test lamp fo
Contact 1 and 4.

A
'

Repeat test procedure and observe diode
test lamp. The lamp should glow during the
burn-off process.

If the diode test lamp lights up, renew air
& volume meter.

2
2

%

If diede test lamp does not light up,

connect V.A.G 1598 test box with V.A.G

¥ 1598/5 adapter to Motronic control unit,

/ e see Repafir Group 01.
A

+

Connect diode test lamp to Socket 26

/
]
6
\\ 24 - 473 (earth) and Socket 23.

24-68

Repeat test procedure and observe diode
test lamp. The diode test lamp must 1ight
up during burn-off.

1f diode test lamp does not light up, renew
control unit.

<« - If diode test lamp Tights up, use ohmmeter
to check continuity in circuit between
Contact 4 of connector at air volume meter
and Socket 25 af test box. Specification,
Max. 0.5 ohm.

4 - Where necessary, eliminate open circuit
between Contact 4 of connector &t air
volume meter and Contact 25 of connector at
Metronic cantrol unit.
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24-518

YACUUM CONNECTIONS

1~

g9-
10-
11~

12-

13-
14-
15-
16-
17-
18-

Kotronic fgn;rg1 unit
+ Instaltation Tocation behind trim

beneath glove box
Activat harcoal filter sglengid
Turbocharger
to air dump valve
Air volume meter

Overrun cut off valy
« The overrun cut-off valve reduces

boost pressure an overren, thus
providing smooth drive-off and
acceleration.

sclenoid vaive for boost pressure
limitation

Fluid separator

24-67

ldle speed stabilization valve
Differential lock copnection

Air conditioner connection
{vehicles with air conditioner only)

Pressure regulator walve for crankcase

ventilaticn

from fuel tank

Activated charcoal fijter
Crankcase breather

Fuel pressure requlator
Intake manifolg
Intercgoler

24-68
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MOTRONIC COMPONENTS

1-

on i re

- Front kngck sensor | -G&1

(brown connector)

8 - Rear knock sensor 1 -GB6
{green connector)

{ - Firing point sensor -G4
{reference point sensar, black
connectar)

) - Engine speed sensor -G2&

(gray connecter)

Connections for Lambda probe
ambda_probe heater -Z19
(black 2-pin connecter}
ambda probe =G39

{signal wire)

Coolant temperature sensor -G62
{at right rear of cylinder heac)
»  Checking - page 2B-20

Lambda prove -G39
= Checking - page 24-38

Air volume meter -G19
+  Checking - page 24-60

Solenoid valve for boost pressure
Timitation -N7%
+ Checking - page 24-46

28-1

Overrun cut-off valve
+ Checking - Repair Group 2!

Iniectors
+ [hecking - page 24-23

Front knock sensor I -G61

rront xAVLA oclovl 2 ===

Fuel pressure requlator
«  Checking system and holding pressure

- page 24-11

Throttle yalve potentiometer -6
(with integral idie switch)

valve for_idle speed stabilization -N71
+ Checking - page 24-33

Ignition coil -N
+ Checking - page 28-11

Splenold valye for activated charcoal

filter -N80
+  Checking - page 24-42

Thrgttle valve housing

ntake air temperature sensor -G42
« Checking - page 28-18

Distributer -0 with Hall sender -G40

«  Checking Hall sender - page 28-25

. Bgsic distributer settings - page
28-27

28-2
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18- A - Firing point sender -G4
(reference point sensor, black
connector)
*  Checking - page 28-13

B - Engine speed sensor -G28
(gray connector)
+  Checking - page 28-15

18- Rear kpock sensor [T -G66
18 19

[24-722
28-3
IGNITION - TECHHICAL DATA
Engine code 3B
Firing point sender Resistance kohms approx. 1.0
Engine speed sensor’ Resistance kohms approx. 1.0

- Checking firing point sender - page 28-13
~ Checking engine speed sensor - page 28-15

Important?

+ The ignition timing is determined by the ignition map in the
contrel unit.

* The ignition timing can not be adjusted,

+ The distributor is on no account to be rotated.




Spark plugs Part No. } 181 000 016 AA

(Tightening terque 30 Km) Bosch F 5 DPQ R
Electrode gap m i 0.5+ 0.1
Firing order 1-2-4-5-3

Motranic rpm }imitation
Cut-off speed, rpmt 7200 & 40

Ignition coil
Secondary resistance kohm approx. 5 -9

Primary resistance ohm approx, 0.5-1.5
Rotar arm Resistance kohm | 1.0
Ignition HT cable Resistance kotm! 1.0
Spark plug connector Resistance kohm | 5.0
28-5

T0C mark

« - With engine fitted in vehicle align TOC mark
~0- with the bess on the clutch 3ell
housing.

< - With engine removed from vehicle, align
vibration damper notch with mark stamped on
toothed belt guard.

Note:
TOC mark with toothed belt guard removed - see
Repair Group 13.
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MOTRONIC SAFETY MEASURES

To prevent person injury and/or destruction of
the Matronic contral unit, the following rules
are to be observed when servicing vehiclas with
Motronic:

Important!

Where a radio unit with anti-theft coge
is fitted, call the code befare
disconnecting battery earth strap.

+ Ignition must be switched off
for connecting and disconnecting
battery, as Motronic control unit
could otherwise be damaged.

¢ Wait at least 20 sec. after switching
off ignition before removing plug
from Metronic control unit as
Motronic control unit could
ntherwise be damaged.

* Do not touch or remove ignition cables
when engine is running or starter is
operating.

+ Only detach ignition system wiring when
ignition is switched off,

* Only attach and detach measuring
egquipment cables {engine speed - ignition
tester) when ignition is switched off.

¢ Do not attach either a suppression
capacitor or a test Tamp to Terminal 1 of
the ignition coil,

28-7

* If the engine is to be turned over at
starter speed (e.q., compression testing,
Motronic test), remove both 3-pin plug
from the coil output and the ptugs from
all 5 injectors

* The ignition coil {s not to be replaced
by 2 conventional coil.

+ Do not disconnect battery with engine
running,

* Donot attempt to simulate output signals
by applying voltage to control unit,

* Do not activate starter with injectors
removed.
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CHECKING [GHITION SYSTEM POWER OUTPUT STAGE -
78

heckin r ignal wer output sta

- Datach plug from the power output stage of
ignition coil.

Measure voltage by connecting V.A.G 1526
hand multimeter and auxiliary %ead on ¥.A.G
1594 between Contact 1 and earth, and then
Contact 1 and 3.

Switch off ignition.

Specification: Approx. 12 volts each.

+

If specified voltage 1s not achieved,
consult CFD to eliminate open circuit.

Measure voltage by switching V.A.G 1526 hand
multimeter with auxiliary lead from Y.A.G
1594 between Contact 2 and 3.

Crank engine with starter.

:

Specification: At Teast 0.2 volts.

If specified reading is net obtained,
connect Y.A.G 1598 test box with V.A.G
1598/5 adapter to wiring only at Motronic
control unit - see Repair Group 01,

Check wiring between Contact 2 of power
output stage connector and Socket 1 of test
box for continuity or short te earth.
Specification: Max. 1.0 ohm

where necessary, eliminate  open/short
circuit between Contact 2 of power output
stage plug and Contact 1 connector at
Motronic control unit.

If no open circuit or short circuit to earth
is detected, renew Motronic control unit.

28-10



o] NITION -N

Note:

Check wire between power output stage and
ignition coil and wire between power output
stage and engine for corresion and damage to
insuiaters,

- Remove 3-gole plug from ignitien coil power
output stage.

- Remove plug from Termina) 4 of ignition cofl
(ignition wires),

~ Remove rubber caps from screw conmections of
ignition coil,

Checking secondary resistance

i

- Use V.A.G 1526 hand multimeter with
auxiliary Tead from V.A,6 1594 to measure
resistance between Terminal | and 4 of
ignition coil.

Specification: & - 9 kohms,

If the specified value is not achieved,
renew ignition coil.

28-1]

Checking primary resistance

- Use VAG 1526 hand multimeter with
auxitiary lead from V.A,G 1594 to measure
resistance between Terminal 1 apd 15 of
ignition coil.

Specification: 0.5 - 1.5 ohm.

[f specified value is not achieved, renew
ignition coii.

If the engine fails to run, although the
readings are correct  when thecking the
ignition coil with power output  stages,
check distributor cap, roter arm and the
ignition wiring for damage, If no damage is
found, renew ignition coil if necessary,

28-12



HECKING FRIN NT SENDER -G4

Installation position of sender and plug
connections, see page 28-3.

- Separate connector for firing point sender
(identification: black comnector).

« - Measure resistance by connecting V.A.G 1526
hand muitimeter with auxiliary Tead V.ALG
1594. to Contact 1 and 2.

Specification: Approx. 1 kohm

If specified value is not achieved, renew

firing point sender.

[f specification is achieved, connect hand
mu]témgter to Contact I and 3 and to Contact
2 and 3.

Spacified reading: infinite ohms in each
case (no continuity}.

If specified reading is not obtained, renew
firing point sender.

1f specified reading is obtained, check
circuit between sender coupling and Motronic
control unit as follows:

28-13

Connect V.A.G 1598 test box with V.ALG
1598/5 adapter at wiring loom only at
Motronic control unit - see Repair Group Ol

« - The following wires should be checked for
continuity or short circuits using an
ohmmeter CFD:

. From sender coupling Contact 1 to Socket
28

+  From sender coupling Contact 2 to Socket
49

+  From sender coupling Contact 3 to Socket
19 (earth)

« - I[f necessary, elininate open circuit or
short circuit in  wires between sender
coupling and plug for Matronic control unit
Contact 48749 and 19.

If no fault has been detected up to pow,
check pin for sender on ring gear:

fam— et =
' ﬂﬂ&ﬂﬂéﬁﬁ&ﬂ&ﬂ [+
7 &%&EBQQBEQQQBQBL
BBEE&B&QEEQEE&&E

|

To check pin, holder with firing point
sender and engine speed sensor must be
removed.

Turn the engine until the pin appears in the
apening.

87-1099)
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Check condition of pin (damage/bent) and
that the pin is securely located, renew if
necessary.

If no faults have been detected in testing
kp to naw, renew Motronic contro) unit.

CHECKING ENG[NE SPEED SENSOR -G28

Installation position of sensor and plug
connections - see page 28-3.

1

t

t

i

Remove plug from engine speed sensor
{identification: gray connectar).

Measure resistance by connecting V.A.G 1526
hand multimeter with auxiliary lead from
V.A.G 1594 to Contact 1 and 2.

Specified reading: Approx. 1 kohm.

If specified reading is not ehtained, renew
engine speed sensor,

If spacified reading is obtained, comnect
ohmmeter to Contact I and 3 and to Centact ¢
and 3.

28-15

Specified reading: infinite ohms in each
case (no continuity),

If specified reading is not obtained, renew
angine speed sensor.

If specified reading is obtained, check
wiring between send coupling and Motronic
contral wnit as follows:

Connect V.A.GC 1598 test box with V.A.G
1598/5 adapter to wiring Tloom only at
Motranic control unit - see Repair Group O1.

Consult CFO to check the follawing wires far
continuity and short circuit to one another:
+ From sender coupling Contact 1 to Socket
48
+_From sender coupling Contact 2 to Socket
47

+ From sender coupling Contact 3 to Socket
(earth)

2B-16
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where necessary, eliminate  open/shoert
circuit in wiring between sender coupling
and connector for Motrenic control unit
(Contact 47/28 and 19).

. If no faults have been detected until now,
check the teeth on the starter ring gear.

The holder with engine speed sensor and
firing point sender must be removed in order
to check the teeth.

Rotate engine stowly and examine ring gear
for concentricity and broken or damaged
teeth, renew where necessary.

1

- If no faults have been detected up to now in
testing, renew Motronic contrel unit.

28-17

CHECKING_INTAKE AIR TEMPERATURE SENSCR -G42

Installation Yocation of intake atr sensar -
se¢ page 28-Z.,

Engine cooled to rocm temperature.
(Approx. 20°C).

Connect Y.A.G 1598 test box with Y.AG
1598/5 adapter to wiring loom only at
Motrenic centrol unit - see Repafr Group 01

)

Measure resistance by connecting V.A.G 1526
hand multimeter with auxiliary lead from
¥.A.G 1504 to Socket 30 and 44.

Specified reading: 450 - 630 ohms.

[ specified reading is not obtained, push
back  rubber grommet on intake air
temperature sensor.

Connect hand muitimeter between contacts on
SENSOT.

Specified reading: Approx. 450 - 550 chms.

If specified reading is not obtained, renew
intake air temperature sensor.

- If specified reading is obtained, check
wiring between senser and control unit as
follows:

Connect hand multimeter to Socket 30 of test
box and then, consecutively, to both
contacts of the sensor.

28-18



- Specified reading: Approx. 0 ohms
{continuity) or approx, 450 - 650 ohms,

- This check should be repeated at Socket 44
of the test box.

- If the specified readings are not obtained,
consult CFD to eliminate open/short circuit.

RENEWING ATR INTAKE TEMPERATURE SENSOR -G42

- Push back rubber grommet on intake aip
temperature sensor.

- Remove intake air temperature sensor.

Cut wires from sensor and remove rubber
grommet,

- Push on new rubber grommet, and fit shrink-
to-fit sleeves to both wires.

- Attach wire terminals to the stripped wire
ends and attach te the sensor.

Carefully solder both wire terminals to
sensor. (Sensor must net become to hot).

Important !

Solder from the terminals must not come
in contact with the braided section

as this could become a fracture point.

Push shrink-to-fit sleeves over the solder
joints and heat.

Push on rubber grommet and install sensor.
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CHECKING COOLANT TEMPERATURE SENSOR-G62

Installation Yocation of coolant temparature
Senser - see page 28-1.

Engine cooled to room temperature {approx,
20°C).

Remove connector from coolant temperature
sensor.

+ - Measure resistance by comnecting V.A.G 1526
hand muttimeter with auxiitary lead from
Y.A.G 1594 to Contact 1 and 2 of sensor.

Specified reading: Approx. 1.5 - 3.0 kohms.

If specified reading is not obtained, renew
Sensor.

[f spacified reading 1is obtained, check
circuit between sensor and Mofronic control
unit as follows:

Connect V.A.G 1598 test box with V.A.8
1598/5 adapter to wiring loom only at
Motronic control unit - see Repair Group 01.

i
'

Check circuit continuity between Socket 45
and Contact 2 of connector at sensor for
coolant temperature. Specified reading; Max.
1.0 ohm.

2 Check circuit continuity between Socket 30
! and Contact 1 of connector for coolant

temperature sender. Specified reading: Max.
1.0 ohm,

Check for short circuiting betwean the two
wirgs,
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« - Where necessary, consult CFD to eliminate
shartfopen circuit between plug at sensor
and connector at Metronic control unit.

- If testing has uacovered no faults up until
now, renew control unit.

87109 CHECKING VOLTAGE SUPPLY TO MOTRONIC CONTROL
UAIT

- Check Fuse 27,
_ Connect V.A.G 1598 test box with V.A.G

1598/5 adapter to wiring loom only at
Motroni¢ control unit - see Repair Group 01.

Connect ¥.A.& 1527 diode test lamp to Sucket
18 {permanent pasitive) and then
consecutively to Socket 10, 14, 19 and 24
(earth comnections).

The diode test Tamp must 1ight up each time.

+

should the diode test lamp fail to Tight up,
consuit CFD to eliminate open circuit.

28-21
CHECKING KNOCK SEMSORS -G51 AND -G&6
Note:
+ Electrical testing of knock sensor is not
possible.

Recall fault memory - see Repair Group 01.
Xnock sensors must be tightened to the
specified 20 Nm precisely, as sensor
operation could otherwise be impaired.
Check plug connector from kmack sensor to
wiring loom for corrosicn.

-

Checking knock_sensor wires
- Discennect plug of knock sensor bein? tested
0

in engine compartment (installation location
of plug connectors - page 28-1).
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Check all three contacts at plug of knock
sensor for short circuits te one another.
There should be no connections between the
wires.

If a connection is renew knock
sensor.

present,

Checking circuit between knock sensors and

Motronic control unit

Connect V.A.G 1598 test box with V,A.6
1598/5 adapter to wiring loom only at
Motronic control unit - see Repair Group 01.

Separate plug connectors of the two knock
Sensors in the engine compartment
(instailation position of plug conrectors
page 28-1}.

28-23

Consult CFD to check the following wires for
continuity and shert circuiting to one
another:

+ from green sensor coupling, Contact 1 to
Socket 29 (signal wire)

* From green sensar coupling, Contact 2 to
Socket 30 {sensor earth wire to control
unit)

« trom green sensor coupling, Contact 3 to
Socket 19 {screening to earth)

+ From brown sender coupling, Contact 1 to
Socket 11 (signal wire)

= From brown sender coupling, Contact 2 to
Socket 30 (sensor earth wire to control
unit)

* From brown sensor coupling, Contact 3 to
Socket 19 (screening to earth)

Continuity - Specified rsading: Max. 1.0
ohm.
Short circuit - Specified reading: infinite
chms.

Where necessary, eliminate  short/open
circuit in circuit between sensor coupling
in question and connecter at Motronic
control unit Contact 11/29, 20, 14,

lmportant!

Only gold contacts are to be used
for repairing cantact in connectors
for knock sensors,
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The Hall sender is Tecated in the distributor -
see page 28-2, position 17.

i

Connect V.A.G 1598 test box with V.A.G
1598/5 adapter to Motrenic control unit (see
Repair Group 01).

Connect V.A.G 1527 diode test lamp to Socket
8 and 12

Cperate starter for a few seconds.

The diode test lamp must flash briefly at
every second revolution.

should the diode test Tamp fail te Blink,
switch off ignition and remave 3-pin plug
for Hall sender at distributor.

Consutt CFD to check the following wires for

continuity and short circuit:

- From connector for Hall sender, Contact
1 to Socket 19

»  From connector for Hall sender, Contact
2 to Socket 8

«  From connecter for Hall sender, Contact
3 to Socket 12

Continuity - Specified reading: Max. 1.0
ohm.
Short circuit - Specification: infinite
chms.

28-25
Whera  necessary, eliminate  open/short

sender
unit

circuit between conmector for Hall
and connector for Motronic control
(Contact 12, 8 and 1§}.

If no short or open circuit is present,
switch on ignition.

Measure voltage by connecting V.A.G 1526
hand multimeter with auxiliary lead from
V.A.G 1594 to Socket 12 and 19.

Specified reading: 4.5 ~ 5.5 volts.

Connect ¥.A.G 1526 hand multimeter to Socket
§ and 19.

Specified reading: 4.3 - 5.2 volts.

If specified readings are not obtained,

renew Motronic control unit.

If specified readings are obtained, renew
ignition distributor. (Removing and
installing distributor - see  “Basic
distributor adjustment”, page 2B-27).
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BASIC DISTRIBUTOR ADJUSTMENT
{Only required if fault code 2113 is indicated

Remove earth wires
cruise control system (CCS)
manifeld.,

bolts

Z1-
hydraulic pump toward the left,

and

from

_1-

for

\\ B or if distributor is removed)
1 e f \4 - Switch off ignition.
4 i 4
) IEEEEAN - Remove upper radiator cowling.
h @) 3 "\ p—— 3 < - Slacken both retaining
\\ hydraulic pump.
7_) — < - Unscrew nut -2- on tensioner, turn screw -3-
— | to slacken V-belt.
——
Exa e - Remove ¥-belt,
1 - Remove retaining bolts

tile

and wvacuum gnit for

intake

28-27

Remove intake manifold from cylinder head,
use V,A.G 1669 socket attachment.

Remove plug connections from injectors.

Bolt vacuum unit for speed contrel system
loosely to intake manifold without bracket

or wiring harness,

+ - Loasen hose clamp at intake pipe {arrow).
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housing, idle stabilization valve and

« - Lift up intake manifold with throttle valve

s

unit and attach to windscreen wiper arm with

a suitable length of wire as shown.

Impartant)

+  Bend over wire ends to avoid injuryl
+ Do not scratch wiper arml
+ Ignition must be switched off.

a4
]

1

Engage fifth gear and push vehicle until

crankshaft Tines up at TOC.

Unscrew both retaining belts for upper
toothed belt guard, and push toothed guard
forward until marks on camshaft sprocket are

visible.

Inspect marking on camshaft sprocket:

The marking must be aligned with the marking

on the cylinder head cover,

Note:
+ If the marking is 180° out of alignment,

turn the engine one complete revolution

until the crankshaft is again at the
position.

T0C

If the markings are not aligned, this means
that the tooth beit has jumped out of
position - see Workshop Manual, Repair Group

13, Installing toothed belt.

Remove distributor cap.

Note:
+ Jake care that rotor dees not scratch inside

of distributor cap during removal
instaliation.

and

Fit adjustor gauge 3223 on distributor so
that the Tocating nut on the adjustor gauge
the

engages on the distributor housing and
distributor engages in the recess of
gauge.

the

If the distributor rotor does not engage in
the adjustor gauge, slacken the distributor

mountings (remove tamper-proof cover

if

necessary) and turn distributor until rater

gngages.
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Hote:
It is not necessary to reinstall the tamper-
proof cover,

-
'

Tighten distributor mounting while pressing
distributor in direction of arrow by hand,

Remove adjustor gauge 3233 and turn rotor
gently to ascertain whether distributor
shaft moves freely - it must be possible to
feel gear play.

If ignition distributor shaft is jammed,
remove distributor and place two, a maximum
of three gaskets between distributor and
cylinder head,

Check axial clearance of distributor,

Axial clearance is not to excead 0.3 mm,

If clearance is greater, renew distributor.
Where play in the drive is excessive, check
the drive pinion teeth.

Note:
If the drive pinion teeth are damaged or
sheared, the following checks should be carried
out:

+ Check drive chain of intake camshaft for
excessive stretching - Repair Group 15,

» Check tensian of toothed belt, adjust where

necessary.

Check  vibration damper at front of

crankshaft (cracks or distortion of rubber

seal}, replace vibration damper as required.
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With distributor removed;

- Attach distributor gauge 3233 on distributor
as described on page 28-30.

Renew seal.

+ - Place distributor in cylinder head sp that
distributor rotor faces forward toward water

pipe.

Retain distributor manually as described on
page 28-31 and tighten.

Remove adjustor gauge and check free
movement of distributor shaft as described
on page 28-31,

- Reinstall distributor cap.

Note:

+ Take care that rotor does not scratch inside
of distributor cap during removal and
installation,

~ Reinstall intake manifold, hydraulic pump
and CCS unit in reverse sequence.

* Renew gasket for intake manifold flange,

Tightening toraues:
+ Intake manifold bolts: 25 MNm

*+ Hydraulic pump bolts : 25 Nm
*+ Bolts for (CS unit : 25 Mm

Impgrtant:
The CCS rod must pot lie against
the distributor.
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[GNJTION CABLE ROUTING

The ignition cables must be routed so as not to
cross, as incorrect routing can influence
sensor signals, resulting in ignition miss.
Note:

+ To aveid interference, avoid attaching or

routing cther electrical wiring at or in
immediate vicinity of ignition cables.
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