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ELF DI ]

- Check whether engine code letters "7A" are die-
stamped in the engine biock of the concerned en-
gine prior to commencing with self diagnosis.

EAULT L AMP IN DASHBOAR
~a Faylt lamp must light up after turning on the ignitior.

Fault lamp goes out after starting the engine if
thare are no faults which could lead to damage on
the engine.

Fault lamp must fiash while interrogating the fault
memory.

01-1

Faults, which have occurred during operaticn of the
vehicle, are stored in the fault memary of the con-
trol unit until the fault memory is cancelled.

- |f o fault occurs, which could lead to damage on the
engine, it is reported additionally by a fault lamp in
the dash panel insert.

Fault lamp must light up each time the ignition is
turned on.

Fault lamp does not light up after turning on the igni-
tion:

—= Bridge pins on fuel pump relay with a spare fuse.
Fault lamp should light up as long as the pins are
bridged.

H not, check leads 1o the current flow diagram or re-
place fault lamp.

Qutput of stored faults is accomplished with an out-
put of flash codes on V.A.G 1551 or the fault lamp
in the dash panel insert.

Cancellation of fault memory — see page 01-5.
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I C F SELF DIAGNOSI

m

+ Nonvolatile storage yes
+ Volatile storage na
D_ala_u_mnm

+ Rapid data transfer no
+ Flash code output yes
Fini ntrol di 5 yes
Engin i justmen no
Read measuring value biock no
al individual m ring val no
Locatipn of components see Repair Group 24

After evaluation of the information the MP! control
unit makes a difference between 19 different faults,
seq fauit table on page 01-18.

MPI control unit is also equipped with final control
diagnosis for 8 control elements — see page 01-9.

Final control diagnosis can be carried out only
when the engine is stopped.

Interrogating the fault memory on the other hand
shouid always be carried out with the engine
running whenever possible.

013

INTERR WITH FA
READER V.AG 15511

I i

« Fuses 12, 13, 27 and 28 QK.

+ Fuel pump relay OK.

+ During interrogation of the fault memory do not ac-
celerate engine, as the control unit would termi-
nate the fault output.

+ Check earth connections.

+ Air conditicner switched off,

Note:

Check the following earth connections for corrosion
or faulty connaection and, it applicable, repair prior

10 interrogation of the fault memary and final contro!
diagnosis as welf as checking electric leads and re-
placing components.

~ Check both earth connection points on rear of in-
take manitoid.

— {Check battery earth strap and earth strap betwaen
the left engine support and side member.

014



Interrogating Fault Memory

Fault reader V.A.G 1551 can be operated in the fol-

lowing modes:

1 — Rapid daia transfer

2 — Flash code output

3 - Self test

4 — Dealership identifier

Operating modes 3 (self test) and 4 (dealership

identifier) only concern the fault reader and are

described in the operating instructions of V.A.G

1551,

+ For the described control unit only the cperating
mode 2 — flash code cutput is pessible.

* Note test prerequisites ~ see Interrogating Fault

Memory on page 01—4.

— Run engine. If engine cannot be started, operate
starter for approx. b seconds and then do not
switch off the ignitian.

Erasing Fault Memory

The ignition must be turned off and final contro! di-
agnosis carried cut after interrogation of the fault
memory.

The fault memory can be cancelled only after final
control diagnosis has been carried aut and net al-
ready after interrogation of the fault memary.

Fault mamory content is erased by briefly press-ing
the — key again after the display of code G000
during final control diagnosis.

015

- Upto Model Year 1988
— Remove fuse box/relay plate cover.
— Connect fault reader V.A.G 1551 with lead V.A.G

1550/2 to vehicle battery (+} and on fuel pump
ralay — arrcw —.

{.‘_’I

"i;g

~=+ From Model Year 1989
— Connect fault reader V.A.G 1551 to diagnostic
plugs in driver's side footweil with diagnostic lead
V.A.G 155141 as follows.

— Plug black to diagnostic socket black.

- Plug white to diagnostic socket brown.

— Plug blue is not required.

= Voltage supply is via fuse 21.

01-6



V.A.G - Self Diagnosis HELP
1 — Rapid data transter*
2 - Flash code output*

Initiate flash code cutput with
=" key.

Flash code: 4444
No {ault recognised

Flagh code: 0000
Qutput end

—= |ndicated on display:
* Indicates alternataly

Notes:

+ Additional operating information can be called-up
with the HELP key of V.A.G 1651,

+ The — key serves 1o proceed with the programme
sequence.

— Swilch on printer with print key {warning lamp in
key lights up).

— Press key 2 for "flash code cutput” operating
mode.

—= Display indicates:

— Briefly press — key.
Faults or fiash codes are indicated consecutively
on display and printed by pinter.

Note:

If printer is not switched an, press — key again
after each flash code output untii the flash code
0000 output end appears on display.

017

—= If no fault is stored, display shows:

Notes:
The following display appears after digplay of the
last fault or after display of fiash code 44 4 4

—= Digplay shows:

— Switch off ignition. Eliminate faults according to
fault table on page 01-16.

Noles:

« A test drive lasting at least 5 minutes must be car-
ried out and the fault memory recalled after elimi-
nation of faults, which are displayed on the fault
reader.

If & fault exists and is not recognised by self diag-
nosis, continue with fault finding according to the
fault finding table in the “Engine Fault Finding"
publication.
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V.A.G — Self Diagnosis HELP
1 ~ Rapid data transfer *
2 — Flash code output *

FINAL CONTROL DIAGNOSIS WITH FAULT
BEADER V.AG 1551

Final control diagnosis can only be carried out
when the engine is not running.

For checking each compenent has its own flash
codg which Is shown in the display en fault

reader V.A.G 1551. Injectors are activated only
cne ms long each time.

Ambient noise must be avoided during an acoustic
test of injectors, as the switching neise (clicking}
of injectors is very quiet and short.

Important!

Engine must not be operated with the starter
before or during final control diagnosis, as the
MPI control unit would then switch off final con-
trol diagnosis.

Let engine run briefly prior to repeating entire final
control diagnosis, as otherwise injectors would
not be activated during the repetition.

Final control diagnosis can be repeated cnly

after first switching off the ignition. This is also
applicable for interruption of final control diagno-
sis.

Restore all original plug connections after conclu-
sion of testing.

01-9

Acityation S :

Flash code ‘ Final control element

4433 Fuel pumg relay ISR
4411 Injector - cylinder 1 (N30)*
4412 Injector - cylinder 2 (N31)*
4413 Injector - cylinder 3 (N 32) *
41414 Injector - cylinder 4 (N33) "
4421 Injector - cylinder 5 (NB3) "
4431 Idling stabilisaticn control valve (N7
4342 | Activated charcoal filter valve (N8O} *

* Designation in current flow diagram

Initiating Final Control Diagnosis

— Swilch off ignition.
— Connect fault reader V.A.G 1551 - see page 01-5.
— Pull off fuse 13 (fuel pump).

- indicated on display:

* Indicates alternately

— Switch on printer with print key

{waming lamp in key lights up).

— Press key 2 for "flash code output” operating

mode.
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—= |ndicated on display:
Initiate flash code output
with "—" key

-u— Press — key pntil the display shows permanent
Permanent garth ¢n exciter wire earth on exciter wire.

— Switch on ignition.

- Install fuse 13 four seconds after switching on the
igniticn.

01--11

— Briefly press ~» key.

| —= indicated on dispiay:
Flash code: 4433
Fuel pump relay - J 17 - Fusl pump relay must attract and fuet pump must
run.

ota:
Flowing noise can be clearly heard on the fuel pres-
sure regulator when the fuel pump is running.

- Check activation of the fuel pump relay {see page
24-14), if the fuel pump does net run.

- Pull off fuse 13 {fuel pump).

Note: f
Avoid ambient noise for the follwing procedures, as
the switching noise of injectors is very quiet.

+ If in doubt, pull off connector on the concemed in-

jector and apply dicde test lamp V.A.G 1527 with
adapter leads 1594 (set of testing adapters).

— Briefly press — key.

i —= [ndicated on display:
Flash code: 4411 ;
Injecter, cylinder 1 — N 30 ‘

0112



- Briefly apen throttle valve wide
{full load position).

- Injactor for cylinder no. 1 is activated 1 ms and
the calling-up of cylinder no. 2 injector initiated.

- ifinjector does not work, it must be checked — see
page 24-17,

| ~= |ndicated on display:
Flash code: 4412 |
Injector, cylinder 2 — N 31 i - Briglly open throttle valve wide
! {full load position}.
— Injector for cylinder no. 2 is activated 1 ms and
the calling-up of cylinder no. 3 injector is initiated.
— If injector does not work, it must be chacked — sea
page 24-17.

~= Indicated on display:
Flash code: 4413
Injector, cylinder 3 — N 32 — Briefly open throttle valve wide
: (full ioad position).
— Injector for cylinder no. 3 is activated 1 ms and
the calling-up of cylinder no. 4 injector is initiated.
— {f injector does not work, it must be checked - see

page 24-17.
01-13
~aIndicated on digplay:
Flash code: 4414
Injactor, cylinder 4 — N 33 — Briefly apen throttle valve wide

‘ {full ioad position).

— Injector for cylinder no. 4 is activated 1 ms and
the calling-up of cylinder no. & injector is initiated.

— |f injector does not work, it must be checked ~ see
page 24-17.

-= |ndicated on display:
Flash code: 4421
Injector, cylinder 5 — N 83 — Briefly open throttle valve wide
{full load position).
— Injector for cylinder no. 5 is activated 1 ms and
the calling-up of idling stabilisation contro! valve
is initiated.
— If injector does not work, it must be checked — see
page 24-17.

‘ ~= |ndicated on display:

Flash code: 4431

Idling stabilisation control valve — N 71§ Note:

J — This valve is activated (clicks) so long by pressing
the — key untit the next final contro! element is

switched.

— Ifidling stabllisation control valve does not work, it
must be checked - see page 24~30.

01-14



—= |ndicated on display:
Flash code: 4343

Sclenoid valve 1 for activated
charcoal filter system — N 80

This valve is activated (clicks) so long until final con-
trol element disgnosis is ended by pressing — key
again.

— If the activaled charcoal filter valve does not wark,
it must be checked — see page 24-36.

Caution!

Pull off connector on final output stage of the igni-
tion coil after finishing tests. Oparate engine with
the starter approx. 6 seconds to remove fuel

from the combustion chamber, which had beaen
injected during a test.

Restore all original plug connections.

— Switch off ignition and, if applicable, eliminate
faults.

01-15

EAULT TABLE

Note:
If it is determined that components are defective, check wiring to the components in accordance with cur-
rent fiow diagram,

Fiash code Possibig fault cause Fault elimination

of display

on VAG

1551

1111 GControl unit defective Fault in computer of MPI control unit Renew MPI control unit

1231 Road speed sender Break or short in wire from road speed sender | Check road speed signal
-G22 to instrument cluster or in wire from instru- - page 24-53.

ment cluster to MPI control unit.
Road speed sender defeclive.

2111 Engine speed sender | Break or short in sender wire. Check engine speed sender
-Gz28 Engine speed sender defective. - page 28-12
2112 Firing point sender Break or shorl in sender wire. Check firing point sender
-G4 Firing point sender defective. - page 28-10.
Engine speed sender mixed up with firing Connect serders in accordance
point sendar. with color code marks.
2113 Hall sender — G 40 Break or short in sender wire. Check Hall sender
Hall sender defective. - page 28-20,

01-16



’Tlash code

Possible fault cause

Fault elimination

tiometer - G 69

or display
on V.A.Q
1551
2114 Hall sender not on ref- | Ignition distributor maladjusted. lgnition distributor's basic setfing
erence mark — page 28-21.
2121 idling switch — F 60 Break or short in wire. Check idling switch
ldling switch defective. - page 24-36.
2141 First knock sensor Enging knogks. Check compression pressug and
knock sensor 1 - G &1 injection.
or
2143 Second knock sensor
knock sensor 2~ G 86| Fuel cctane number 1o low. Fill tank with specified fuel.
2142 Knaock sensor 1 - G 61| Break or short in sensor wire. Check wiring of concerned knock
sensor in accordance with current
flow diagram.
or
2144 Knock sensor 2 — G 66| Knock sensor defective. Renew knock sensor.
gg12° Throttle valve poten- Throttle valve potentiometer's output voltage Check throttle valve potentiometer

too low or 100 high in comparison with the air
valume.

and wiring
- page 24-35.

* 21 2 1 could be displayed additionaly; neglect it.

01-17

Flash code Passible {ault cause Fault elimination
or display
on V.AG
1551
2242 GO potentiometer Quiput voitage of CO polentiometer is exces- | Check air volume meter
- sive. — page 24-37.
2232 Air volume meter QOutput voltage of air volume meteris too low | Chack air volume meter and witing
-G70 or 100 high in comparison with the speed. — page 24-37.
2233 Air volume meter Reference vollage on air volume meter Check air volume meter witing
-G8 greater than 1 volt. — page 24—44.
2234 Power supply Battery voltage too fow, break in wire to pin Check voltage supply to controt unit
18 of connector {A) or fuel pump relay. ~ page 28-18.
Check tuel pump relay
- page 24-14.
2312 Coolant temperature Break or short in sender wire. Check coolart temparature sender
sender - G 62 Coolant temperature sender defective. - page 28-14.
2542 Lambda probe — G 39 | Break or short in tambda probe wire o posi- Check lambda probe

tive or earth.

- page 24-34.
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Flash code Possible fault cause Fault elimination
or display
onV.AG
1551
4431 Idiing stabilisation con- | Break or short in wire to idling stabiiisation Check idling stabilisation control
trol valve — N 71 contral valve, valve
- page 24-30.
4444 No faults recognised! | - - - -
00090 Cutput end -——— -
I
1|

Set of tesling adapters V.A.G 1594 is required for all fault finding tests to avoid damaging the plug pins.

01-19

ALLING FAULT MEMORY W
AULT LAMP Wl

YAG 1827

Note; ]
« Final control diagnosis can only be carried out if en-

gine is not running.

» Caontrary to this, the fault memory should be re-
called with engine running, it possible. Otherwise
tumn aver engine with starter for approx. 5 sec-
ends without switching off ignition afterwards.

ding flash code

+ Up to Mode! Year 1988:

sert.

flash.

- Reading flash code on fault lamp in dash panel in-

I ignition is switched on, fault lamp must light up.

If no fault is present which could lead to engine
damage, fault lamp gaes out after engine is started.

Whan interregating fault memory, fault lamp must

01-20



29-003

+ Fram Model Year 1989:

—= Reading flash code with diede test lamp V.A.G 1527

When interrogating fault memory, faulls can be
read with a flash code. During final control diagno-
sis, respective final control element is indicated by
a flash code.

~ Each flash code consists of 4 flashing impulse
groups of max. 4 flashing impuises. Between
each flashing impuise there is a pause (fault
lamp or diode test lamp off) of approx. 2.5 sec.

By adding togsther individual flashing impulses
within flashing impulse groups {each flashing im-
pulse group results in a figure between 1 and 4},
differing flash codaes are read with fault lamp or
diode test lamp V.A.G 1527.

For fault elimination, all possible flash codes are
listed in fault table on page 01-16.

For final contre! diagnosis flash codes, see activa-
tion sequence on page 01-10.

During fault memory recall and final controf diag-
nosis, the display of the various flash codes runs
as follows.

After a start signal (fault lamp or dicde test lamp
on) and subsequent pause (fault lamp or diode
test lamp off) of 2.5 sec. respectively, transmis-
sion of flashing impulses within 4 flashing im-
pulse groups of respective flash code is trans-
mitted.

01-21

After transmission of 4 flashing impulse groups, a
pause of approx. 2.5 seconds foliows. Then a
start signaf of the respective flash code is re-
peated until next memory location or next com-
ponent is calied up during the final control ele-
ment diagnosis.

Erasing fault memory

Ignition must be switched off and final contrel diag-
nosis carried out after interrogation of the fault
memary.

Fault memory can only be erased after completion
of final control diagnosis and not already after
finished interrogation of the fault memory,

Fauit memory content is erased if pins on fuel
pump relay (= maodel year 1988) or respective pins
of the diagnostics plug {mode! year 1989 =) are
bridged again for 3 seconds after code 0000 is
displayed during final control diagnosis.

0122



+ Up to Model Year 1988

Note:

Interrogating fault memory with diode test lamp
V.AG 1527 and adapter leads from V.A.G 1594
{from Model Year 1989) — see page 01-25.

+ Observe test prerequisites — see page 01-4.

- Let engine run. f engine cannot be started,
operate engine with starter at |east 5 seconds
without switching off ignition afterwards.

Note:

« If the engine stalls during Interrogation of the fault
memory, do not switch off ignition and carry cut
interrogation of the fault memory content up to
flash code 0000 {fault output end).

01-23

—= — Bridge contacts on fuel pump relay J 17 with a
fuse for at least 4 seconds.

The light of the fauit lamp in the dash panel insert
must change te flashing after the fuse is removed.

~ Count and note the number of flashing impulses.

Note:

The respective flash code will be repeated until the
fault memeory is switched 1o the next memary loca-
tion by again bridging the contacts on the fuel
pump relay.

+ lithe flash code 4 4 44 (no fault recognised) is

displayed, no faults are stored.

- Keep bridging the fuel pump cantacts for at least 4
seconds until the flash code 000 0 (faull out-
put end) is displayed.

~ Switch off ignition and eliminate faults in accord-
ance with the fault table on page 01-16.

01-24
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| gl ith i
VAG 1527

« From Model Year 1989

Note;

Interrogating fault memory with fuse and fault lamp
in dash panel insert {up to Model Year 1988) - see
page 01-23.

» Observe test prereguisites — see page 01—4.

~ Let enging tun. If engine cannot be statted,
aperate engine with startar at least 5 seconds
without switching off ignition afterwards.

Note;

+ |f the engine stalls during fault memory interroga-
tion, do_not switch off ignition and carry out inter-
rogation of the fault memory content up to flash
code GO OO (fault output end).

01-25

- Connect diode test lamp V.A.G 1527 with adapter
leads from V.A.G 1594 t¢ diagnostic plugs ~A-
and -B-.

Notes:

« Terminal 2 {positive) of black diagnestic plug —A-
is fused via fuse 21. Terminal 1 is earthed.

+ Only terminal —1—is used in brown diagnostic plug
-B—

-« — Connect conneclors ~C— (earth) and -D- for at
least 4 seconds and then separate.

Light of the dicde test lamp must change to flashing.
- Count and note the number of flashing impulses.

Notes:

The respactive flash code will be repeated until
switching to the next memory location of the fault
memory by connecting the connectors —-C— and -D-
for at least 4 seconds and then separating again.

» Ifflash code 44 4 4 ({ne {fault recognised) is dis-

played, there are no faults stored.

- Keep connecting connecter —-C— {earth) and —D-
for at least 4 seconds and then separating until

the flash code 0000 (fault output end) is dis-
played.

- Switch off ignition and eliminate faults in accord-
ance with the fault table on page 01-16.

01-26



EINAL CONTROL DIAGNOSIS WITH FUSE AND
FAULT LAMP OR DIODE TEST LAMP V.A.G 1527

« Final control diagnosis can only be carried out if

the engine is pet running.

MPi contral unit is equipped with final control diag-
nasis, with which the operation of following com-
ponents can be checked acoustically or by touch-
ing.

Each component is given its own flash code for
checking, which is displayed on the fault famp or
diode test lamp.

Injectors are aclivated for only 1 ms each.

Important!
The engine must not be operated with the starter

before or during final control diagnosis, as the
MPI controt unit would then interrupt final control
diagnosis.

01-27

Disconnect plug on final output stage of ignition
coil before repeating final control diagnosis.
Operate engine with starter approx. 6 seconds.
Restare all original plug cannections after comple-
ticn of tests.

Final control diagnesis can only be repeated after
first switching off the ignition. This also applies to
interrupticn of final control diagnosis.

Activati .
Flash code ‘ Final control element

4433 Fuel pump relay W17 "

4411 fnjector - cylinder 1 (N 30)
4412 injector - cylinder 2 N3y~
4413 injector - cylinder 3 (N32)"
4414 injector - cylinder 4 {(N33) "
4421 Injector - cylinder 5 (NB3)*
4431 Idling stabilisation control valve (N71)*
4343 Activated charcoal filter valve {N 8oy

* Dasignation in current flow diagram
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est prerequisite;
» Full load switch OK.

Fi ) is with ; )
dash panel ingert)
+ LUp to Model Year 1988

Notes:

- Final control diagnosis with diode test lamp V.A.G
1527 (from Model Year 1989} — see page 01-35.

= After inittating the final control diagnosis tha fault
lamp indicates which final control element is
being activated by the MPI control unit,

~ Activation sequence - see page 01=~10.

= — Btidge terminals on fuel pump relay with a fuse.
- Pull off fuse 13 {fuel pump).
— Switch on ignitien and remeve fuse after at least
four seconds.
— Install fuse 13.

Flash code 4 4 3 3 is displayed.

— Fuel pump relay is activated, after which the fuel
pump suns.

Notes:
Flowing noise can be clearly heard on the fuel pres-
sure regulator when the fuel pump is running.

01-29

— If the fuel pump doas not run, check activation of
the fuel pump relay — see page 24-14.

— Pull off fuse 13 (fuel pump).

Note:

Ambient noise must be avoided during acoustic test-
ing of injectors, as the switching noise {clicking) of
injectors is very quiet and shor.If in doubt, pull off
plug on concerned infector and apply diode test
lamp V.A.G 1527 with adapter leads 1524 (set of
testing adapters).

— Bridge terminals on fuel pump relay for at least
four secends.
Flash code 4 41 1 is displayed.

— Briefly open throttle valve wide
(full load position).

- Injector for cylinder no. 1 is activated 1 ms and
calling up the injector for gylinder no. 2 is initiat-
ed.

- If injector does not work, it must be checked - see
page 24-17.
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Flash code 4 41 2 is displayed.

— Briefly open throttle valve wide
(full load positicn).

— Injector for cylinder no, 2 is activated 1 ms and
calling up the injector for cylinder no. 3 is inifiat-
ed.

— If injector does not wark, it must be checked — see
page 24-17.

Flagh code 4413 is displayed.

- Briefly open throtile valve wide
{full load position).

— Injector for cylinder no. 3 is activated 1 ms and
calling up the injector for cylinder no. 4 is initiet-
ed.

— Ifinjector does not work, it must be checked — see
page 24-17.

01-31

Flash code 441 4 is displayed.

- Briefly open throttle valve wide
{fult load position).

— Injector for cylinder no. 4 is activated 1 ms and
calling up the injector for cylinder no. 5 is initiat-
ad.

— Ifinjector does not work, it must be checked - see
page 24-17.

Flash code 4 4 21 is displayed.

— Briefly open throttle valve wide
{full load position).

- Injector for cylinder no. 5 is activated 1 ms and
calling up the idling stabilisation control valve Is
initiated.

— [f injector does not work, it must be checked - see
page 24-17.
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Flash code 4 43 1 is displayed.

- Idling stabilisation control valve is activated (rhyth-
mical ticking noise).

- It idling stabilisation control valve does not work, it
must be checked — see page 24-30.

- Bridge terminals on fuel pump relay at least four
seconds.

Flash code 434 3 is displayed.

- Activated charcoal filter solenoid valve is activated
{rhythmical ticking noise).

- If activated charcoal filter solenoid valve does not
waork, it must ba checked — see page 24-36.

Note:

Activated charcoal filtetr selenocid valve is activated
until terminals of the fuel pump relay are again
bridged at least 4 seconds and final control diagno-
sis is ended in this manner.

01--33

Pull off connactor on final output stage of the igni-
tion cail after finishing tests. Operate engine with
the starter approx. 6 seconds 1o remove fuel in-
jected into the combustion chamber during tha
tests.
Restore all original piug connections.

|

—_—
\
|
i

- Switch off ignition and, if applicable, eliminate
faults.
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+ From Model Year 1989

Final control diagnosis with fuse and fault lamp (up
1o Model Year 1988) — see page 01-27.

After initiating final control element diagnesis, LED
of diods test lamp V.A.G 1527 indicates which
final control element is currently being activated

by MPI control unit.

— Activation sequence — see page 01-10.

Important!

Four seconds after plug —C— {earth) has been
connected to plug —-D—, fina! control elements
(components) are activated. Respective flash
code is displayed by LED of diode test lamp
V.A.G 1527 after disconnection plugs -C- and
=D—.

- — Connect dicde test iamp V.A.G 1527 with adapter
leads from V.A.G 1594 to diagnostic plugs —A—
and —B—.

. Teﬁninal 2 of black diagnostic plug —A— (positive)
via fuse 21. Terminal 1 is earthed.

» Only terminal —1- is used in brown diagnostic plug

-B—

— Pull off fuse 13 (fusl pump).

VAGI527 01-35

[ S

-=— Connect piug —C— {earth} with piug -0-.
- Switch on ignition.

— Discennect phig ~C— from plug —D- again after ap-
prox. 4 seconds.

— Install fuse 13.

Flash cote 4 4 3 3 is displayed.

: Note:
! Flowing noise will be clearly heard on the fuel pres-
VAGIS27 sure regulator when the fuel pump is running.

— If fuel pump does not run, activation of the fuel
pump relay must be checked — see page 24-14,

— Pull off fuse 13 (fuel pump).
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Note;

Ambient noise must be avoided far the following
test steps, as the switching neise of injectors is
very quiet and shor.

In case of doubt, pull off connector on the con-
cerned injector and apply dicde test lamp V.AG
1527 with adapter leads 1594 (set of testing
adapters).

- Connact plug —C— {earth) with plug ~D-.
- Disconnect plug -C- from -D— again after approx.
4 seconds.

Flash code 4 4 11 is displayed.

~ Briefly open throttle valve wide
{ull toad position).

- Injector for cylinder no. 1 is activated 1 ms and
calling up the injector for cylinder no. 2 is initiat-
ed.

- If injector does not work, it must be checked — see
page 24-17.

01-37

Flash code 4 41 2 is displayed.

- Brigfly open throttie valve wide
{full load positian).

- Injecter for cylinder no. 2 is activated 1 ms and
calling up the injector for cylinder no. 3 is initiat-
ad.

- It injector does not work, it must be checked — see
page 24-17.

Flash code 44 13 is displayed.

~ Brigfly open throtile valve wide
{full load position).

— Injector for cylinder no. 3 is activated 1 ms and
calling up the injector for cylinder no. 4 is initiat-
ed.

— If injector does not work, it must be checked — see
page 24-17.
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Flash code 4 41 4 is displayed.

— Briefly open throttle valve wide
{full load position).

~ Injector for cylinder no. 4 is activated 1 ms and
calling up the injector for cylinder no. 5 is initiat-
ad.

- Hinjector does not work, it must be checked - see
page 24-17.

Flash code 4 4 2 1 is displayed.

- Briefly open throttle valve wide
{full load pesition).

— Injector for cylinder no. 5 is activated 1 ms and
cafing up the idling stabilisation control valve is
Initiated.

— If injector does not work, it must be checked — see
page 24-17.

01-39

Flash code 4 4 3 1 is displayed.

Idling stabilisation contral valve is activated (rhyth-
mical ticking noise).

If idling stabilisation control valve does not work, it
must be checked — see page 24-30.

Connect plug —C- (earth} with plug ~P-.

Disconnect plug -C—~ from —D— again after approx.
4 seconds.

Flash code 434 3 is displayed.

~ Activated charcoal filter solencid valve is activated
{thythmical ticking noise}.

— If activated charcoal filter solenoid valve does not
work, it must be checked — see page 24-36.

Activated charcoal filter sclencid valve is activated
until plugs —-C— and -D-- are again connected with
gach other and final control diagnosis is ended in

this manner.
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|
Pull off connector on final output stage of the igni-
tion coil after finishing tests. Operate engine with
the starter approx. 6 seconds to remove fuel in-
jected into the combustion chamber during the
tests.

Restore all original plug connections.

~ Switch off ignition and, if applicable, eliminate

faults.

0141

BEMOVING AND INSTALLING MPI CONTRO
NIT

— Switch on ignition.

- Remove trim panel below glove box.

mpgrtant!

Plugs of MPI control unit must not be discon-
nected or connected with the igniticn switched on.

- — Unlock secondary lock (black) of plug (B} and pull

both plugs (A and B) off of the contral unit.

— Unscrew centrol unit on bracket and pull
downward out of the clamp.

Installation is in reverse order.
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24 -392

CONNECTING TEST BOX V.AG 1538

~ Remove MPI control unit — see page 01-42.

- Connect adapter cabla V.A.G 1598/4 on plug (B)
of wiring loom.

Connect adapter cable V.A.G 1598/6 on plug (A)
of wiring loom.

Connect test box on concernad adapter cable de-
pending on the test being carried out.

Notes:

+ The numbering of contacts on wiring loom plugs (A
and B) is identicai with that of sockets on the test
box.

= MPI control unit must not be connected on the con-
cerned adaptar cable for any of the continuity

tests.
01-43
H Al -
IIC PLUGS (From Model Year 1989)
Note:

Diagnostic plugs are located in a clamp holder on
left side in the driver's footwell.

~ Continuity of the following cable connections must

be checked with hand multimeter V.A.G 1526 to
check the diagnostic plugs.

~= Diagnostic plug ~A= black {voltage supply):
Contact 1 — connected to earth

Contact 2 — positive (terminal 30 fused via fuse 21)

—= Djagnostic plug —B— brown (flash code output):
Contact 1 — MPI contra! unit, contacts 14A and 22A
Contact 2 — MPI controf unit, contact 6A
Note:

Use test box V.A.G 1598 to check cable connec-

tions to the MPI control unit = see page 01—43.
{Plug on MPI cantrol unit is not connected.)
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SURVEY/L OCATION QF COMPONENTS

« Observe safety precautions — see page 28-5.

Note:

Testing reguires application of control unit VA.G
1526, LED test lamp V.A.G 1527 and testing adapt-
ar set V.A.G 1594,

1- Injector - N 30

+ Checking activation — see page 24-17

2- Idling stabilisation control valve - N 66

+ Checking activation — see page 24-30

3-Arm meter - G 7

+ Checking ~ see page 24—44

4- Throttle valve body

+ Checking — see page 24-40

5- Cooplant temperature sender - G 62

6

+ Checking — see page 28-14

+ Checking — see page 28-7

7- MP! control unif -

11 -

12 -

13 -

14 -

15 -

16 -

+ Located below glove box
+ Checking power supply — see page 26-16

24-1

- Knock sensor F 10 Nm - 1

- Knock sensor 1l 10 Nm -
« Checking — see page 28-10

Cut-off valve
+ Checking - see page 2013

iv i filter valve - N
« Checking — see self diagnosis Rep. Gr, 01

Engine speed sender - G 28
+ Chacking — see page 28-12

Ignifion distri r with Hall sender - G 40
+ Basic setting — see page 28-21

Piug hoider

Ballast resistor for inj 1s- N34

Fuel pump relay - J 17
+ Checking activation - see page 24~14

Note:
+ Interrogate fault memory and carry out final control

diagnosis belore repairing the injection system -
sae Repair Group 01.
Seals and gaskets must always be renewad.
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25-835

P |

Notes:

» Interrogate fault memory and carry out final control
diagnosis before repairing the injection system —
see Repait Group 01.

» Seals and gaskels must always be renewed.

+ Safety precautions — see page 24-8.

+ Rules for cleanlingss ~ see page 24-7.

» Connecting pressure testers — see page 24-1Q.

+ Checking system pressure — see page 24-10.

1 - Throttle bod
» Checking/adjusting throttle valve potentio-
meter — see page 24-38
+ Checking/adjusting idling switch — see
page 24-42
2- 20 Nm
3 - Gasket
4 - Intake manifel
5 - Fuel manifold
6 - Fsed pipe

7 - Betum pipe

24-3

8 - Securing dlip for injector
9- Seal

« Renew seal after removal
10 - 20 Nm

11 - Injsclors
+ Checking — see page 24-17

12- i rain

13 - Seal
+ Renew seal after removal

14 - Intermediata pipe
15 - Bracket

16 - Bonded rubber mounting

17 - 10 Nm
18 - Pressyre regulator

« Checking system pressure — see page 24-10
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1- Seal

2 - Air clegner housing, upper part

a- Idi i
+ Checking — see page 24--30

4- 10 Nm

5- Hose

6 - Air cleaner element

8- 10 Nm

9 - Air mass meter housing
10 - Airintaks sthow

11 - Air mass meter

12 - 15 Nm
25-826 | 24-5
ECHNICAL DATA
System pressure bar 3.8..42
Holding pressure: .
Min. after 10 minutes | bar 3.2
Min. after 20 minutes | bar 3.0
injectors: *
injection rate ml/20 sec. 100 ... 120
Idling speed Speed
adjustment: ** in rpm 800 £ 50
CO content
in % vol. 075+ 0.25

Obsetve test conditions — see page 24-17,
**)  Observe test and adjust conditions — see page
24-26,

Current values — see Emission and ldling Test
publication.

246



RULES FOR CLEANLINESS

|

Thera must be strict conformance with the follow-
| ing "5 rules" for cleaniiness when warking on the
[ fuel system.

1- Theroughly clean all connecticns and the area
near connections before disconnecting.

2- Removed pars must be placed on a clean sur-
face and covered with paper or plastic sheet. Do
not use fluffy claths.

3- Opened components must be cavered or plugged
if the repair cannot be carried out immediately.

4- Cnly install clean companents.
« Only unpack replacement parts immediately
betore they are installed.
« Never use parts that have been stored loose
(for instance, in toolboxes, etc.).

5- When the fuel system is open:
- Avoid warking with compressed air whenever
possible,
- Avoid moving the car whenever possible.

24-7

SAFETY PRECAUTIONS

Conform with tha following points to aveid injuries
to persons and/or damage to the ignition and injec-
tion systems.

Never touch or pull ¢ff ignition wires with the en-
gine running or operated with the starter.
« Always switch off the ignition first before discan-
necting or conngcting wires of tha ignition and in-
jection systems — including leads for testers.
Disconnect three-pin plug on final output stage of
the ignition coil and remove fuse no. 13, if the en-
gine has 1o be operated with the starter without
that it is started (g.g. when chacking the compres-
sion).
Outside starting with a quick charger is only permis-
sible for 1 minute at & maximum of 16.5 volts. A
pause of at least 1 minute is required between
each attempt to start the engine.
Ignition must be switched off when washing engine.
Disconnect battery completely for electric and spot
walding.
« Never disconnect battery with engine running.

.

Important!

« Call the code of a radio with an anti-theft code
prior to discannection of the battery.

Ignition must be switched off first when disconnect-
ing and connacting the battery, as the MPI con-
trol unit could be damaged.
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VAG 1318

Always use testing adapter set V.A.G 1584 for con-
nection of testers (diode test lamp, etc.).

Engine must not be started immediately after a hot
phase with heating to mare than 80" C (a.g. paint-
ing or steam cleaning vehicle),

Never supply voltage for simulation of output sig-
nals on the control unit,

Only connect injectors via ballast resistors (see cur-
rent flow diagram).

Never start engine after removal of injecters.

Never connect shielded capacitors or fest lamps

on terminal 1 {-).

24-9

CHECKING SYSTEM PRESSURE AND HOLDING

1

-t —

nditi

Fuse no. 13 OK.
Fuel filter in perfect condition.
Al least 12 V battery voltage.

Pull fuel pump relay out of relay plate {relay loca-
tion 10}).

Gonnect remote control V.A.G 1348/3A with adapt-
er lead V.A.G 1348/3-2 on terminal 52 of relay
plate (ralay location 10) and positive pole of the
battery.

Checking Syslem Pressure

—= Connect pressure gauge V.A.G 1318 between fuel
feed pipe and fuel manifold. Set lever on pressure
gauge to "open" position.

Operate remote control briefly — fuel pump must
run.

I fuel pump does nat run, check fuel pump — see
Repair Group 20.

Operate remote contral until prassure is no longer
built up.

Specification: 3.8 ... 4.2 bar pressura
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— If the specified pressure is not obtained, install a
different pressure regulator fer comparison and
repeat pressure test.

- If the specified pressure is still not obtained, check
and, if applicable, renew fue! pump and feed pipe.

— If the specified pressure is exceeded, connact
pressure gauge V.A.G 1318 betwean fuel mani-
fold and pressure regulator {short fuel pipe).

— Repeat pressure tesl.
Specification: 3.6 ... 4.2 bar pressure

- |f the specified pressure is not obtained, renew
fuel maniiold.

- |f the pressure is less than that specified, renew
pressure regulator.

- it the specified pressure is exceeded, check retum
pipe for damage and free passage. Renew, if
necessary.

- Remove remote control and install fuel pump relay.

24-11

Note:

Engine must not be run too long with a discon-
nected vacuum hase in the following test, as the
airffuel mixtura wouid be too rich due to the high
fuel pressure.

— Run engine at idle spaed.

- Switch off eiectric power consuming equipment
(air conditioner, etc.).

— Cennect vacuum hose on pressure regulator and
observe pressure drop on pressure gauge.

- Fuel pressure must drop by about 0.5 bar after
connecting the vacuum hose. Carry out the fol-
lowing tests if this change in prassure does not
take place:

« Check vacuum hose for leaks (cracks, damage).
= Check vacuum cannection on intake manifold
for free passage by pulling off hose on the

pressure regulator and blowing in air.

- Renew pressure regulator, if thera are no leaks
and the vacuum connection has fres passage.
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Check ing P

— Holding pressure 10 minutes after stopping the en-
gine (minimum pressure).

Specification: 3.2 bar pressure

— if the holding pressure is less than that specified,
carry out the following tests.
+ Check connections of pressure gauge for leaks.
« Check fuel pipes for leaks.
= Check check vaive in electric fuel pump ~ see
Repair Group 20.
« Check injectors for leaks — see page 24-24.

- If nene of the mentioned faulis ¢can be found,

renew pressure regulator and repeat holding
pressure test,

24-13

HECHKIN P Y AN VA-
JION

- i LP -

Remove fuse 13 and 28. Connect diode test lamp
V.A.G 1527 between earth and rear terminal for
fuse 13.

Operate starter briefly.

Specification: fusl pump relay must attract — diods
test lamp must light up.

If the fuel pump relay does not attract {felt and
heard), check activation — see page 24-15,

It the dicde test lamp does not light up, check wire
connactich — see page 24-15.

-~ Connect diode test lamp on earth and left terminal
of fusa 28,

Operate starter briefly.

Specification: diode test lamp must light up.

— If the diode test lamp does not light up, conneact
diode test lamp on right terminal of fuse 26.

Specification: diode test lamp must light up.

If the diode test lamp does not light up, check wire
connection — see page 24-15.

— If the diode test lamp lights up, Install fuses 13
and 28.
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= ing Wi
+ Ignition switched off, fuse 13 and 28 removed.

~=— Pull fuel pump relay J 17 out of relay plate {relay
location 10).

—= — Check wire connections batween fuse 13 and ter-
minal 52 as well as between fuse 28 and tarmi-
nal 59 of relay location 10.
Specification: max. 0.5 Q.

— If the specified value is not obtained, eliminate
break in wire using the current fiow diagram.

- If no breaks in wires are found, check activation of
the fuel pump relay.
= { ivation of Fuel Pump Rel

~a~ Pull fuel pump relay J 17 cut of relay plate (relay
location 10).

— Switch on ignition.
-=— Connect hand multimeter V.A.G 1526 in turn be-
tween terminals 46 and 50 as well as 48 and 50

of the refay socket.

Specification: approx. 12 volts

2415

- If specifications are not obtained, eliminate breaks
in wires using the current flow diagram.

-~=— Connect diode test lamp V.A.G 1527 on terminals
46 and 47.

- Operate starter briefly, whereby the diode test
lamp must light up.

- |f the diode test lamp does not light up, connect
test box V.A.G 1598 on plug (A} - see page
0143

-~ Check following wires between relay location 10
and plug (A) for breaks or shorts.

Test Box V.A.G 1598 Relay Location 10

Socket
7 a7
22 48
18 59

Specification: max. 1 Q

- If the specifications ara not abtained, eliminate
breaks in wires or shons between relay location
10 and plug {A) in accordance with the current
flow diagram.
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— H there are no breaks and the diode test lamp
does net light up, renew MP1 control unit.

If activation of the fuel pump relay and wire con-
nactions are okay, renew fuel pump relay.

Install fuses 13 and 28.

Restare criginal plug connections and install trim
panel.

H NG INJECTOR

A — Electtic Injector Test

Important!
Injectors are operated via ballast resistors. For

this reason vehicle voltage must not be applied
1o the injectors for testing.

— Full off plug cn injector to be checked.
~=— Measure resistance of concerned injector.

Specification; 1 ... 3Q

24-17

— If the specification is not obtained, renew con-
cerned injactor.

— Carry out final control diagnosis — see Repair
Group 01.

if one or more injectors are not activated in final
control diagnosis, carry out tesis B through E.

- i wear |

Test Conditions:

« Fuel pump relay OK.

Activation of fuel pump relay OK.
» Fuse 13 QK.

Important!

Injectors are operated via ballast resistors. For
this reason vehicle voltage must not be apgplied
to the injectors for testing.

T 2 s

— Pull ¢ff plug an injector to be checked.

- — Connect diode test lamp V.AG 1527 on terminal 2
of plug and engine earth.

— Operata starter several seconds, whereby the
diode test lamp must light up.
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— If the diode test lamp lights up, check activation of
injectors — see page 24-20.

— If the dicde test lamp does not light up, check bal-
last resistors of injectors.

C — Checking Baltast Resistors of Injectots

- — Disconnect both plugs on ballast resistors.

- Measure resistance on plug of ballast resistors
(not on wiring loom) in ordet between the white
wire and each of the black wires).
Specification: each 5.0 ... 8.0 2

— If the specified values are not obtained, renew bal-
last resistors.

24-19

— Pull oft plug on injector to be checked.
-~ Connect diode test lamp V.A.G 1527 with leads
from testing adapter set V.A.G 1594 on terminal
1 and battery positive {+).

- Operate startar several seconds (engine could
aven start). The diode test lamp must flash.

— If the dicde test lamp dees not flash, connect test
box V.A.G 1598 on plug (A) — see page 01-43,

— Connect diode test lamp V.A.G 1527 on positive
(sccket 18) and socket for concerned injector on
the test box.

injectar Test Box Socket

Cylinder 1
Cylinder 2
Cylinder 3
Cylinder 4
Cylinder 5

= =W

~ ™
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Operate starter several seconds, whareby the
dioda test lamp must flash.

If the diode test [amp does not flash, check power
supply to MPI contral unit — see page 28-16.

If the power supply is okay, renew centrol unit.

—=— [f the diode 1est lamp flashes, eliminate break in
wirg between terminal 1 of plug on concerned in-
jector and concerned terminal on plug (A) in ac-
cordance with the current flow diagram.

= king Power Supply Wire Connection

—=— Check for breaks in connecting wire from terminal
of plug on concerned injector ...

LR =70

24-21

~a— ... 10 plug on ballast resisters in accordance with
the current flow diagram.

Pluc C ; Ballas Resistors:

Gray Plug

Terminal 1: power supply from fuse 13
Terminal 2: 1o injector of cylindar 1
Terminal 3: to injector of cylinder 2

Brown Plug

2 3

Terminal 1: to injector of cylinder 3
Terminal 2: to injector of cylinder 4
Terminal 3: to injector of cylinder 5

- — Check for breaks in connecting wire from gray
plug terminal 1 to fuse 13.
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—a— Check for breaks in connecting wire in relay plate
from fuse 13 to terminal 52 on fuel pump relay
{relay location 10).

— If a break is detected in this test, renew relay plate.

o € =

==

b ..

2423

CHECKING INJECTION RATE AND INJECTORS
EOR LEAKS

—a— Unscrew fuel manifold bolts —A— (pipes remain
connected).

— Unscrew pressure regulator with bracket on intake
manifold (~B—}.

— Unscrew pipe holder on intake manifold at rear or
on bracket for cruise control vacuum unit.

—= - Disconnect plug on intake manifold.

Unclip ignition distributor cap.

Push back rubber grammets on plugs of injectors.

Pull out fuel manitold complete with injectors from
above and Insert in injection rate tester V.AG
1602

24-24



— Initiate final control diagnosis — see Rapair Group
01 — and activate fuel pump relay J 17. Fuel
pump must run.

— Chaeck injeclors for leaks (visual check). Leak rate
for each injector must not exceed 1 to 2 drops
per minute with the fuel pump running. If the leak
rate is greater:

—=— Push back rubber grommets ef plugs on all injec-
tors and hold each brown wirg of plug on the in-
jector to be checked (terminal 1) to earth with an
adapter lead 20 seconds each.

Specification: 0 ... 110 ml

If the test value of one or mere injectors s less
or mere than the specified value:

— Renew faulty injactor.

Notes:

« Renew lower O-rings on all injectors prior 10 in-
stallation.

+ Make sure O-rings on injectars are not damaged
during instailation.

— If the test values of all injectors are less or more
than the specified value, check the system pres-
sure — see page 24-10.

2423

N NI Al TIN
CQ CONTENT

Nete:
Idle speed and CO content must be checked and
adjusted together.

« Carry out vehicle diagnosis — see Rep. Gr. 01
« Engine temperature at least 85° C

» Throttle valve in idling pasition

Al electric equipment switched oft

= Exhaust system without leaks

+ Pressure gauge not connected

« Air conditioner switched off

Important!
Electric fan must not be running for any test or
adjustment.

-= — Connect tester V.A.G 1367 in accordance with the
operating instructions.

m, ntl

It is especially important to make sure that the
TOC sender of the tester is inserted in the
transmission case agalnst the stop.

- 2426




VAG - Self Diagnosis HELP
1 - Rapid data transfer

2 - Flash code output:*

Initiate flash code output
with the "—" key.

Permanent earth on exciter wire.

\ rd
[ |
| { ,
' S
LY 5
LY / it
) e
TN N0
2 i
25-831

- Pull crankcase breather hose off of engine biock
and plug open end of hose with a suitable piece
of 32 mm dia. round stock, e.g. Special Tool

30-23.

- Connect CO tester V.A.G 1363 in accordance with
the operating instructions.

- Gonnect CO probe on GO test pipe.
- Connect fault reader V.A.G 1551 — see page 01-6.

Nate:
Use the following procedures if fault read V.A.G

1551 is not available.

=788

-= — Bridge terminals on fuel pump refay with a fuse.

8.80 =

-=— CGonnect and bridge diagnostic plugs with adapter
leads from V.A.G 1594 as shown.

- Run engine at idle speed.
- Check idle speed — see page 24-26.

- Check CO content — see page 24-26,

24-27

hecking wi Iy,

- Run engine at idle speed.
—= Displayed on fault reader:
* Displayed alternately

- Press key 2 for "flash code output” operating
mode.

—= Displayed:

-=- Press - key 50 long until permanent earth on ex-
Clter wire is displayed.

- Read idle speed on V.A.G 1367.
Specification: 750 ... 850 rpm*

-a— If applicable, correct the idle speed on idle adjust-
ing scraw (1).

* Current values - s8¢ Emission and Idle Test
publication.

24-28




-=— Adjust CO content after remaving anti-tamper cap
; t (2).

| ’ : Turning clockwise - CO content higher

™

—
~

{ Turning anticlockwise - CO content lower
~
f Specification: 0.5 ... 1.0 % by volume *

N | 1
> i 4 -
- "*’J/ L f/;’ A — Recheck and, if necessary, correct idle speed
=Y 74 ' L A after adjusting the CO content.
? ‘ If idle speed and CQ content are adjusted, reset
Ar i fault reader V.A.G 1551 by operating key "C" or
y i remove fuse on the fuel pump relay or remove
2 i adapter leads on the diagnostic plugs, thraugh
«f o/125-831 which permanent earth on the exciter wira is elim-
s /i inated,

— Accelerate engine briefly to more than 2000 rpm.
If the CO content or idle speed daviates from the
specified values atterwards, initiate self diagnosis
- see Repair Group 01.

* Current values — see Emission and idle Test
publication.

24-29

HECKIN N OF | |SA-
TION CONTROL VALVE

- — Pull off plug on idling stabilisation cantrol valve.

-a — Connact test lamp V.A.G 1527 with adapter leads
from V.A.G 1594 on terminals 1 and 2 of the

plug.

L =
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— Initiate self diagnosis ~ see Repair Group 01.

— Call actication of icling stabilisation control valve
(Code No. 4 43 1).

Diode test lamp must light up (fiash).

i the dicde test lamp fights up, renew idling stabil-
isation control valve,

If the diode test lamp does not light up, connect a
voltmeter between terminal 1 and engine earth,

Specification: approx, 12 voiis

It the specified value is net obtained, eliminate
breaks in wires according to current flow diagram.

If the specified value is obtained:

Switch off ignition.

— Connact test box V.A.G 1598 on plug (A) — see
page 01-43.

-a— Check following wires between plug on the idling
stabilisation control valve and plug (A) for breaks

and shorts.
Test Box V.A.G 1598 Idling Stabilisation
Sockets Caontrol Valve Plug
18 1
19 2
24-31

Specitication: max. 1 €

- — If the specified values are not obtained, eliminate
A breaks in wires or shorts between plug on the
idling stabilisation contro! valve and plug (A) in

accordance with the current flow diagram.

77N
////Zk%g\(\%k\\& - If the specified values are obtained, renew idling

stabilisation control valve and repeat self diagno-
— sis.

L R BB 5

Rt

L ﬁﬁﬁﬂﬁﬁg&aﬁﬂﬁ 1 — If the idling stabilisation contrel valve is still not ac-
tivated, renew MPI controf unit,

14

25 [
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CHECKING LAMBDA PROBE HEATING

—=— Disconnect plug —1- next 1o the intake manifold.

—-=— Connect a voltmeter between terminals 1 and 2.
— Let engine tun
Specification: approx. 12 volts
— If the specified valug is net obtained, eliminate

breaks in wires in accordance with the current
flow diagram.

24-33

—a— If the specified value is not obtained, cennect

V.A.G 1315/A1 in plug —1—.

-

— Connect hand multimeter V.A.G 15.:9;6.

Specification: 0.5 ... 3.0 A
{current drops as probe temperature increases)

— If the specified value s not obtained, renew
lambda probe.

CHECKING L AMBDA CONTROL

-=— Discornect plug ~2—- next to the intake manifold.

— Connect hand multimeter V.A.G 1526 with adapter
leads from V.A.G 1594 between the plug and en-
gine earth.

— Switch on ignition.

Specification: 400 = 50 mV

— If the specified value is nct obtained, connect test
box V.A.G 1598 on plug (B) — see page 01-43.

— Check wire between socket 7 on test box and plug
—2— for breaks and shors.

Specification: max. 1 £

24-34
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—=— If the specified value is not obtained, eliminate
break in wire or short between plug in engine
compartment and plug (B) in accordance with
current flow diagram. .

— If the specified value is obtained, renew control
unit.

REMOVING AND INSTALLING LAMBDA PROBE

—=— Disconnect plugs —1— and —2— (probe heating and
signal wire}.

— Unscrew iambda probe.
{Location and tightening torque — see Repair
Group 26.)

Conform with the following points when installing the
lambda probe.

-+ Clamps must always be reinstalled at the same lo-
cation to avoid contact between the probe wire
and exhaust pipe.

« Coat threads of lambda proba with a mounting

paste.
This paste must be kept out of the probe’s slot.

24-35

1 TIVAT
ARGCOAL FI

Disconnect piug on activated charcoal filer valve.

-~ - Connect diode test lamp V.A.G 1527 with adapter
lead on terminals 1 and 2 of plug.

— After initiation of final control diagnosis, call activa-
tion of the activated charcoal filter sclenoid valve
(Cede No. 4 3 4 3} in the given sequence.

Specification: diode test lamp must light up {fiash)

— lf the diode test lamp lights up, renew activated
charcoal filter sclencid valve,

-u— |[f the diode test lamp does not light up, connact
voltmeter between terminal 1 of plug and earth.

Specification: approx. 12 volts

- If the specified value is not obtained, eliminate
break in wire in accordance with current flow dia-
gram.

— If the specified value is obtained, connect test box
V.A.G 1598 ¢n plug (A) — se page 0143,

— Check wire between socket 20 on test box and ter-
minal 2 of plug on activated charcoal filter sola-
noid valve for breaks and shons.

Specification: max. 1 Q
24~-36
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—a— |f the specified value is not obtained, eliminate
break in wire or short between plug on activated
charceal filter solenoid valve and terminal 20 of
plug (A} in accordance with current flow diagram.

— |t the specified vaiue is abtained, replace control
unit.

2437

CHECKING THROTTLE VALVE POTENTIOMETER

Checking Power Suppty:
= — Disconnect plug on throttle valve body.

— Switch on ignition. e

—=— Connect hand multimeter V.A.G 1526 in succes-
sion between terminals 2 and 4 as well as 3 and
4. -

Specification: approx. 5 volts

— {f the specified value is obtained, check throtile
valve potentiometer and idiing switch — see page
24-40.

— If the specified value is not ohtained, connect test
box V.A.G 1598 on plug (B) — see page 01-43.

24-38
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~=— Chack following wires between the 4-pin plug and
plug (B) for breaks or shorts. .

4-pin Piug Test Box V.A.G 1588
Sockets
2 21
3 10
4 9

Specification: max. 1 2

-a— |f the specified value is not obtained, eliminate
breaks in wires or shorts between 4-pin plug and
plug {B) in accordance with current flow diagram.

— If the specified value is obtained, renew MF| con-
trol unit.

24-39

CHECKING THROTTLE VALVE POTENTIOMETER

— Remaove air intake elbow.
—a— Pull off plug on throttle valve.

— Connect chmmeter between terminals 2 and 4.
Specification: 3.5 ... 6.5 kQ

— Connect chmmater between terminals 2 and 3.
Specification; 3 ... 6 kQ

— QOperate throttle valve lgver to final positicn.
Specification: 0 ... 600 Q

— If one of the specified values is not reached,
renew throttle valve potentiometer.

CHECKING AN TING THR VALVE
SWITCH

hecking Throttle Vailve Switch:

—«— Mount indicator for angle tester 3084 on throttle
body.

— Screw degree dial on throttle valve shaft.

24-40
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—-=— Connect ochmmeter between terminals 1 and 2 of
throttle valve switch.

— Set degree dial to 0 degree.

— Open throttle valve approx. 20" and then close
slowly.

Specified switching point: 1.5 ... 2.5

— Ohmmeter must show continuity (0 ohm) before
the final position of the throttls valve.
it not, adjust or renew switch.

— Throttle valve bedy must be removed for adjust-
ment or replacement of the switch,

Adjusting Throttle Valve Switch

- Remaove throttle valve body.

~ Connect chmmeter as described above {Checking
Throttle Valve Switch),

- — Loosen mounting screws of throttle valve switch
and adjust switch in slots until the switch just
opens when inserting a 0.75 mm thick feeler
gauge blade between the basic setting screw

and stop.
Specificatigns:
Feeler gauge blade inserted 0 02
Feeler gauge blade not inserted approx. 0 Q
2441
ING AND AD. T IN
king Idling Swi fdg T

— Pull off idling switch plug (1) on the throttle valve
body.

«~ Connect chmmeter between both terminals.

Specifications:
Throttle valve closed approx. 0 &
Throttle valve opened oo 3

| )
— If the specified values are not obtained, check wir-
ing and, if applicable;-adjust or renew throtile
valve switch,

Checking Wiring from Idling Swilch I.Q Control Unit

— Pull off plug for idling switch on the throtile valve
body.

— Connect test box V.A.G 1598 on plug (B) — ses
page 01-43.

— Check following wires between idling switch plug
and test box V.A.G 1598 for breaks or shors.

Test Box V.A.G 1598
Sockets

Idling Switch Plug
Terminais

2 21
1 22

24-42



Specification: max. 1 Q

- If the specified values are not obtained, eliminate
breaks in wire or shorts between plug (B} and
A idling switch plug in accordance with current flow
1 diagram.
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Checking ot Correcting Idling Switch Adjustment

— Connect ohmmeter as described on page 24-41.

—=— Open throttle valve slightly and hold a 0.5 mm
thick feeler gauge blade on the stop when clos-
ing the threttle valve.

Specilication: e 2

- Pull out feeler gauge blade.
Specification: ¢ ©

— insert fegler gauge blade against stop carefully,
whereby the throttle valve must not be opened

more than necessary for insertion of the feeler
gauge hlads.

Specification: e (2
24-43

If the specified values are not obtained, adjust
idling switch as described below.

— Loosen mounting screws of idling switch and ad-
just switeh in the slots until the idling switch just
opens when inserting a 0.4 mm thick feeler
gauge blade between the basic setting screw
and stop.

CHECKING AIR MASS METER

Tast Conditions:
= Fuse no. 27 OK.

Chacking Power Supply

—a— Pull off plug on air mass sensor.

2444
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Connect hand multimeter V.A.G 1526 between
terminal 3 and engine eanh.

Switch on ignition.

Specification: 12 volts

If the specified value is not obtained, eliminate
break in wirg in accordance with current flow

diagram.

Connect hand multimeter V.A.G 1526 betwaen
terminals 3 and 2.

Specification: 12 volis

Connect hand multimeter V.A.G 1526 between
terminals 2 and 4.

Specification: approx. 8 volts

If the specified values are abtained, check air
mass meter - see page 24—46.

If one of the specified values is not obtained, con-
nect tast box V.A.G 1598 on plug (B) — see page
01-43.

Check following wires between 4-pin plug and
plug (B} for breaks or shorts.

4-pin Plug ‘ Test Box V.A.G 1598
Sockets
1 B
2 ' 6
3 16
4 : 4
Specification: approx. 1 Q 24—45

If the specified values are not abtained, eliminate
breaks in wires or shots between 4-pin plug and
plug (B} in accordance with current flow diagram.

If the specified values are obtained, check air
mass meter.

Checking Air Mass Meter Function

Push back cap on connected plug of the air mass
meter.
Switch on ignition.
Connect hand/multimeter V.A.G 1526 with adapter
leads from V.A.G 1594 between term. 2 and 4.

S

Specification: 1.0 ... 7.5 voits

If the specified value is not ebiained, potentio-
meter in the air mass meter is faulty. Renew air
mass metar.

Connect hand multimeter between term, 2 and 1.
Switch on ignition.

Specification: 0.3 ... 1.1 volts

Run engine and change speed continuously be-
tween idling speed and 4,000 rpm.

Specification:
Voltage fluctutes between 1.5 and max, 3.4 volts
depending on the engine speed.

If the spacified values are not reached, renew air
mass meter, 2446
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CHECKING AIR CONDITIONER COMPRESSOR
CUT-OFF

Test Conditions:

!

t

Note;

Function of air conditiongr QK.

Connect test box V.A.G 1598 on plug (A) and MPI
control unit - see page 01-43.

Connect hand multimeter V.A.G 1526 with adapter
leads from V.A.G 1594 on sockets 1 and 24 of
the test box.

Switch on ignition.

Switch on air conditionar
(operating mode "AUTQO" and temperatura "LO").

Specification: voltaga rise from G to 10 ... 12 volts
after approx. 6 seconds.

Floor accelerator pedal very quickly and hold
down.

Voltage must drop to 0 ... 1 volt about 12 saconds
long while flooring the accelerator pedal and rise
again to 10 ... 12 volis afterwards, If the acceler-
ator pedal is released eaflier, the time of voltage
drop is reduced up to a8 minimum of 3 secends.

2447

If the specified values are not obtained, switch off
igniticn.

Pull plug of adapter lead V.A.G 1598-8 off of the
MPI control unit.

Check connecting wire (bridge) between sockets 8
and 24 of test box for breaks with an chmmeter.

If applicable, eliminate break between terminal 8
and 24 of plug —A-. i

Check whether insialled MP1 ¢ontrol unit and sole-

noid coupling switch unit (J 153) are as specified
in the Parls List.

The switch unit for solenoid coupling (J 324 153) is
loacted on an additional relay plate on left side be-
low the dash panel - see files with current flow dia~
grams, electric fault finding and jocatigns.

2448
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— Switch hand multimeter V.A.G 1526 to 200 mA
measuring range and connect between sockets 1
and 24 of the test box.

— Switch on ignition.

~ Switch on air conditionar
{operating mode "AUTO" and temperature "LO").

— Specification: approx. 30 ... 35 mA

—=— [f the specified value is not cbtained, check con-

nacting wire from terminal 24 of solencid cou-
pling switch unit (J 32/J 153) for breaks or shorts
1o positive or earth in accordance with current
flow diagram.

Note:
If there is & short to positive, this has damaged the
MPI control unit — renew MP1 control unit.

- If therg are no fauits in the connecting wire, renew
switch unit for solenoid coupling.

— If the specified value is obtained in a test without
the MPI control unit, although the specified
values had not been obtained with a connected
MPI control unit, renew MPI control unit.

24-49

HECKING ACTIVATION OF TACHOM

Notes:

« Only parform the following test, if tha tachometar in
the dash panel insert does not display speed.

« Tachometer in dash panel inser is not activated by
the ignition coil, but instead by a signal from tha
MPI contrel unit,

— Connect test hox V.A.G 1598 on plug (A) — see
page 01-43.

—~ Connect both adapter leads on MPI contrel unit.

— Connect speed measuring tester V.A.G 1367 in ac-
cordance with operating instructions,
Signal lead (green clip) is not connected an the
ignition cail, but on socket 10 of the test box {use
testing adapter set V.A.G 1524),

— Run enging at idling speed.
Specificatior: display of speed

— | the speed is displayed on V.A.G 1367, stop en-
gine and remove dash panel insert.

-=— Check connecting wire between MPI control unit

and dash panel insert for breaks in accredance
with current flow diagram.

— It there is ne break in wire, eliminate fault in dash

panel insert — see workshop manual “Electrical
System".

24-50
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It the speed is not displayed on V.A.G 1367, stop
engine, remove dash panel insert and pull off yel-
low 26-pin plug.

Run engine at idling speed.

If the speed is now displayed on V.A.G 1367, the
fault is in the dash panet insert — see workshop
manual "Electrical System".

If the speed Is not displayed on V.A.G 1367,
check the connecting wire between MPI control
unit and dash panel insert for & short to positive
or earth in accordance with current flow diagram.

If the speed is still not displayed, although there is
no short circuit, renew MPI control unit.

24-51

HECKIN -BOA -

Note:

Only perform the foliowing test, if the fuel consump-
tion signal is missing or wrong while checking
the on-beard computer.

Connect test box V.A.G 1528 on plug (A} - see
page 01—43.

Connect both adapter teads on MPY control unit.

Connect voltmeter between socket 1 {earth) and
socket 23 (signal).

Run engine and change speed centinuously be-
tween 100G and 4000 rpm.

Spacification; apprax. 0.3 ... 0.8 volt {depending
on engine speed)

If the specified value is not obtained, remove dash
panel insert and puli off black 10-pin plug for on-
board computer.

Run engine.

Specification: approx. 0.10 ... 0.30 volt

If the specified value is not reached, check wire
between terminal 23 of plug {A) and on-board

computer for breaks or shorts in accordance with
current flow diagram.

24-52
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— |f wire does nof have a break, eliminate fault in

dash panel insert or on-board computer — see
workshop manual "Electrical System”.

- If the spacified value is not obtained, although

there is ne fault in the dash panel insert or on-
board computer, renew MPI contro! unit.

CHECKING ROAD SPEED SIGNAL

Test Conditions:
= Fuse no. 27 QK.

— Connect test box V.A.G 1598 on plug (A} — see

page 0143,
{MP1 control unit is not connected.)

— Connect dicde test lamp V.A.G 1527 on sockets

14 and 25 of the test box,
— Lift vehicle at front left until wheel has cleared floor.

— Switch on ignition — diode test lamp fights up at
about haf its full brightness.

— Turn left front wheel siowly by hand. Diode test
lamp must then light up brighter (flash).

24-53

-a— |f the diode test iamp does not light up and flash,

check connecting wire from terminal 14 to dash
panel insert for breaks with an chmmeter in ac-
cordance with current flow diagram.

— i the connecting wire does not have a break, con-

tinue fauit finding with the "Checking Road
Speed Signal" fault finding programme in the
files with current flow diagrams, electric fault find-
ing and locations.

— If the diode test tamp lights up and flashes, switch

off ignition and connect adapter lead V.A.G
1598-6 on the MPI control unit.

- Connect diode test lamp on sockets 14 and 25 of

the test box.

- Switch on ignition; dicde test lamp lights up at

about half the full brightness.

— Turn left frq-ﬁ'tl wheel slowly by hand. Dicde test

lamp must then light up brighter {flash).

~ If the dicde test lamp does not light up and flash,

afthough there was ne fault in the test without
MPI contrel unit, renew MPI control unit,

24-54



YACUUM CONNECTIONS

1- Euel refurn pipe

2 - Fuel feed pipe

3 - Cylinder head

4 - Crankease breather
5- Todi ial lock

G - Throftle valve

7 - Airintake elbow

& - Air mass meter
+ Checking — see page 24-44

9 - Activated charcoal filter

10 - Pressure regulator
» Checking — see page 24-10

11 - Gut-cff valve
» Checking — see page 20-13

12 - Acliv harcoal filter valw
+ Checking — see final contral diagnosis

13 - Intake manifold

14 - idling stabilisaticn control valye
» Checking - see page 24-30

15 - Air cleaner

24-55
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+ Observe safely precautions — see page 28-5.
+ Introduction of seif diagnosis — see Repair Group
01.

1 - Injector
+ Checking activation — see page 24-17

2 - ldin ilisation control valv
+ Checking activation — see page 24-30

3 — Air.mass sansof
» Checking — see page 24—44

4 — Throttle valve body
» Checking — see page 24-40

5 — Coclant temperatuge sender
« {hecking - see page 2614

& — lgnition coil with final output stage
+ Checking — see page 28-7

7 — MP centrol unit
» Checking power supply — see page 26-16

28 -1

8 — Knock sengor £ (10 Nm)
a - Knock sansor 1 (10 Nm)

10-

+ Checking — see page 28-10

11 - I r
+ Checking — see page 28-12

12 — Distti jth Hall
+ Basic setting — see page 28-21

13 — Plug bracket
14 — Ballast resistor for injectors

15 — Fyel pump relay
+ Checking activation — see page 24-14

= — |
89101 1213141516 17 [2-5i6 25




Engine code letters 7A
Distributor basic satting * TDC
Mark
Ignition timing sender ** Resistance kQ approx. 1.0
Engine speed sender *** Resistance kO approx. 1.0
Distributor basic setting — see page 28-21
** Checking ignition timing setting — see page 28-10
***  Checking engine speed sender - see page 28-12
Note:
The ignition timing is controlled by a map in the control unit.
It is not possible to adjust the ignition timing.
28-3

Spark plugs Part number 191 905 450 J
Bosch F6DTC
Champion C6BYC
Beru 14F-6DTU
Electrode gap mm 08x0.1
Tightening forque Nm 20
Firing order 1-2-4-5-3
Engine speed limitation via
fully electronic ignition
Cut-off speed rpim 7200 - 200
ignition coil
Secondary resistance [#] 6.5.. 8.0
Primary resistance £ approx. 0 ... 1
Distributor rotor
Resistance k2 1.0

284



SAFETY PRECAUTIONS FOR MPI

Conform with the following points to avoid injuries
10 persons and/or damage to the ignition and injec-
tion systams.

Never touch or puil off ignition wires with the en-
gine running or operated with the starter.

Always switch off the ignition first before discon-
necting or connecting wires of the ignition and in-
jection systems — including leads for testers.
Disconnect three-pin plug on final output stage of
the ignition coil and remove fuse na. 13, if the en-
gine has 10 be operaled with tha starter without
that it is started {e.g. when checking the compres-
sion).

Outside starting with a quick charger is only per-
missible for 1 minute at a maximum of 16.5 volts.
A pause of at least 1 minute is required between
each attempt to start the engine.

Ignition must be switched off when washing engine.
Disconnect battery cempletely for electric and spot
welding.

Never disconnect battery with engine running.

. 1
+ Call the code of a radio with an anti-theft code
prior to diseonnection of the battery.
+ Ignition must be switched off first when discon-
necting and connecting the battery, as the MPI
control unit could be damaged.

28-5

« Always use testing adapter set V.A.G 1594 for con-
nection of testers (diode test tamp, etc.).

- Never replace the ignition coil with a conventional
ignition coil.

« Engine must not be started immediately after a hot
phase with heating to more than 80° C (e.g. paint-
ing or steam cleaning vehicle}.

+ Secondary end of igniticn coil must be shielded
with at least 2 kQ, whereby the distributor rotor
must have 1 k.

+ Never supply valtage for simulation of output sig-
nals on the control unit.

» Only connect injectors via ballast resistors (see cur-
rent flow diagram,.

- Never start engine after removal of injectors.

.« Never connect shielded capacitors or lest lamps
on terminal 1 (=),

286
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-=— Disconnect piug on final output stage of ignition
coil,

~=— Conneact hand multimeter V.A.G 1526 in turn be-
tween terminal 1 and earth as well as terminals 1
and 3.
— Switch on ignition.

Specification: approx. 12 volts each

— If the specified values are not obtained, eliminate
break in wire using currant flow diagram.

28-7
- Connegct hand multimeter V.A.G 1526 between ter-
A minals 2 and 3.

- Operate engine with starter.

Specification: al least 0.2 volt

7
N
S g, Note:
i ﬁﬁgﬁﬁeﬁﬁﬂﬁﬁﬁﬁﬁﬂﬁ Switch off ignition before disconnecting plug cn MPI
i control unit.
14

25 . - -
-96_841 - — If the specified value is not obtained, connect test
box V.A.G 1598 on plug (A) — see page 01—43.

-=— Check wire between terminal 2 of final cutput
stage plug and socket 9 of test box for breaks or
shorts.

‘] Specification: max. 10

- |f the specified value is not ¢btained, eliminate
break in wire or short using current flow diagram.

control unit.

-— ) — If there are no wire breaks or shorts, renew MPI
1 2

6-902

26-8
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. . ition Coi
— Check connecting wires between final output

stage and ignition coil as weli as final cutput

stage and engine for corrosion or damaged
insulators.

—a— Disconnect plug ~1- on final output stage and
plug —2— cn terminal 4 of the ignition coil.
Unscrew screw —3—.

Checking S Resi

—a— Connect hand multimeter V.A.G 1526 between ter-
minals 1 and 4 of the ignition coil.

Specification: 5 ... 9 kQ

— If the specified value is not ablained, renew igni-
tion coil.

Shecking P Resi

—=— Connect chmmeter between terminals 1 and 15 of
the ignition coil.

Specification: 0.5 ... 1.5 2

— If the specified value is not obtained, renew igni-
tion coif.

— If all of the specitied values for checking the igni-
tion coil with final output stage are obtained and
the engine does not run {no ignition impulse},
renew ignition ¢coil with final output stage. (The
function of the final output stage cannot be

checked.) 28-9

CHECKING IGNITION TIMING SENDER

—-=— Disconnect plug (black) of igniticn timing sender.

Connect hand multimeter V.A.G 1526 with adapter
leads from V.A.G 1594 on terminals 1 and 2.

Specification. approx. 1 k{2

- If the specified value is not oblained, renew igni-
tion timing sender.

— It the specified value is obtained, connect the
hand multimeter between terminals 1 and 3 as
well as terminals 2 and 3.

Specification: = Q aach {no continuity)

— If the specified value is not obtained, renew igni-
tion timing sander.

28-10
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2B-546

— If the spacified value is obtained, connect test box
V.A.G 1598 on plug (B) — see page 01-43.

-=— Check foliowing wires betwean sender connection

and plug (B) for breaks or shorts.

Sender Connection Test Box V.A.G 1598
Terminals Sockets

1 12

2 24

3 24

Specification: max. 1 &

-~a— If the specified values are not obtained, eliminate

breaks or shorts in wires between the sender
connection and plug (B) using current flow dia-
gram,

— If the specified values are obtained, chack dis-
tance between pin and ignition timing sender —
see page 13-20.

— It the distance is correct and the fault appears
again after a test drive, renew MPI contrel unit.

28-11

HECKI P

—-=— Disconnect plug {gray) of engine speed sender

and pull plug out of the bracket.

—a— Connect hand multimeter V.A.G 1526 on terminals

1and 2.
Specification: approx. 1 k&

— If the spacified valuse is not obtained, renew en-
gine speed sender.

— [f the specified value is obtained, connect hand
multimeter on terminals 1 and 3 as well as termi-
nals 2 and 3.

Specification: « £ each {no continuity)

— If the specified value is not obtained, renew en-
gine speed sender.

28-12
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— If the spacified value is obtained, connect test box
V.A.G 1598 cn plug (B) — see page 01-43.

—= — Check following wires between the sender connec-
tion and plug (B} for breaks or shorts.

Sender Connection Tast Box V.A.G 1598
Terminals Sockets

1 13

2 25

3 25

Specification: max. 1 Q

- — [|f the specified values are not obtained, eliminate
breaks or shorts in wires between the sender
connection and plug {B) using current flow dia-
gram.

— if no fault is found up to this point, inspect teeth of
the starter gear ring.

Inspection of the teeth requires removal of the
bracket with engine speed and ignition timing
senders,

- Crank the engine slowly and inspect the gear ring
for out-of-true as well as broken or damaged
1eeth. Renew gear ring, if necessary.

— If no faults have been found in any of the tests up
to this point, renew MPI control unit.

28—13

CHECKING COOLANT TEMPERATURE SENDER

Test Conditions:
« Coolant temperature approx. 20° C.

— Disconnect piug on coolant temperature sender.
= — Ceonnect hand multimeter on terminals 1 and 2 of

sender.

Note;
The resistance is lower with higher coolant tem-
peratura,

Specifications:
approx. 2.5 kQ for approx. 20" C coolant
temperature

approx. 330 2 for approx. 80" C coolant
lemperature

— It the spacified values are not obtained, renew
coolant tempetature sender.

— I the specitied values are obtained, connect test
box V.A.G 1598 on plug {A) — see page 0143,

268-14



—a— Check following wires betwaen plug on coolant
temperature sender and plug {A) for breaks or

shorts.
Coolant Temperature Test Box V.A.G 1598
Sender Plug Terminals Sockets

1 1
2 15
Specification: max. 1

— If a break is found in both tests, repeat the continu-
ity test an mixed pins of the two-pin plug.

D

14

=~ |f the specified values are still not obtained, elimi-
nate breaks or shorts in wire between the plug

A on the ceolant temperature sender and plug (A)

using current flow diagram.

7 y/ T : . —_
A \ 13 — I no faults were fourd in the tests up to this paint,
/////Z\éx\\(\\&\ renew MP| control unit.

TN

ot e s g
iy
EREEEE L &ﬂa&ﬁ :

25

28-15

HECKIN PP R
TROL UNIT

- Connect test box V.A.G 1598 on plug (A) - see
page 01-43.

- Connect hand muitimeter V.A.G 1526 between ter-
minals 18 and 21.

Specification: approx. 12 volts

— |f the specified value is not obtained, check con-
necting wires.

- Switch on ignition.
- Measure voltage between socket 25 (positive sup-

ply via ignition) and sockets (earth points) spaci-
fied below with hand multimeter V.A.G 1526.

V.A.G 1598 V.A.G 1598
Sockets Sockets
25 1
25 2
25 13

Specification: approx. 12 voits

— If the specified values are not obtained, sliminate
breaks in wires using current flow diagram.

~ Switch off ignition.
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CHECKING KNOCK SENSORS - G 61 and G 66

Notes:

+ Knock sensors cannot be tested elactrically
{interrogate fault memory - see Repair Group
01).

« Pracise tightening torque of 10 Nm is important for
perfect cperation of the knock sensors.

- Check knock sensor plug connection on wiring
joom for carrosion.

Checking Knack Sensor Wires

— Disconnect plug of concerned knock sensor in the
engine compartment,

—m — Check all three terminals of knock sensor plug to
each cther for short circuit. Wires must not have
contact to each other.

— If there is contact, renew knock sensor.
hecking Wires from Knock Sensor to MPI Contro
Unit

— Connect test box V.A.G 1538 on plug (B) — see
page 01—43.

28-17

— Check following wires to aach other for breaks or
sherts using current flow diagram.

- Knock Sensor 1 (front):

Red Sensor Connection V.AG. 1598

Terminals Sockets

1 {signal} 8
2 (earth) 20
3 {shielding) 20

« Knock Sensor 2 {rear):

White Sensor Connection ‘ V.A.G 1588

Terminals | Sockets

1 {signal) 15
2 (earth) 14
3 (shielding) 14

Specification: max. 1 Q
=i~ |f the specified values are not obtained, eliminate

breaks or shors in wires between the sensor con-
nection and plug {B).
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CHECKING HALL SENDER

— Connect test box V.A.G 1598 an plug {B) — see
page 01-43.

— Connect diode test lamp V.A.G 1527 on sockets
11 and 23.

— Cperate starter several seconds.

~ The diode test famp must flash briefly for every
secand engine ravolution.

— Ifthe diode 1est lamp does not flash, switch off ig-
nition and discennect three-pin piug for Hall send-
er on the distributor.

— Check following wires to each othear for breaks or
shorts using current flow diagram.

—a Hall Sender Plug V.AG 1598
Terminals Sockets
1 {earth) 23
2 (signal) 11
3 (posilive) 1

Specification: max. 1 Q
—a— | the specified values are not obtained, eliminate

breaks or shorts in wires between the Hall send-
er plug and plug (B) using current flow diagram.

26-19

— If there neither breaks nor shors, switch on igni-
tion.

- Connect hand multimeter V.A.G 1526 on sockets
1 and 23.

Specification: at least 9 volts

— Connect hand multimeter V.A.G 1526 on sockets
11 and 23.

Specification: at least 4.0 volis

— If the specified values are not obtained, renew
MPI controf unit.

If the specified values are obtained, renew distribu-
tor.

i Impettant!
As the distributor rotor is cemanted on the shaft,
it can no lenger be pulled off. Renew the distribu-
tor if the rotor is damaged.

15-507
!

DISTRIBUTOR INSTALLATION AND BASIC
SETTING

Nota:
The distributor rotor is cemented and cannct be
pulled off.

~=— Tutn crankshait to TDC with Special Tool 2073
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28-581

- = Mark on camshaft sprocket must be aligned with
arrow on cylinder head cover.

Note:
Select basic installed position of distributor as
shown in Fig. 23-581 because of wire lengths.

- — Apply Special Too! 3179 on distributor and engage
in groove.

— Align cantre of distributor with TDC mark.

— Install distributer and turn disttibuter housing until
centra of distributor retor points precisely ¢ TDC
mark on Special Tool 3179,

- Tighten distributor screws.
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