SERVICING FEI IGMETION SYSTEM
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Notes:

# Settings, spark plugs - page 28-7
® Note safety measures - page 28-8

s Checking activation of rev counter
- page Z28-36

# Self-diagnosis and electrical testing
Repair Group 01

Attentionl

The FEI control umit 1s equipped with a
fault memory. Before starting any re-
pairs, fnterrogate the fault memory -

28-703

Repair Grouwp 0O1.

1 - Vacuum hose

® to intake manifold

2 - Comnecting plug
s Oisconnect and connect only with

the ignition switched orf
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3 = FEI contral unit =J8B
# with fault memory, interrogating
fault memory - Repair Group 01
¢ Checking voltage supply -
page 28-32
¢ Location: Behind A pillar trim
in front right footwell

4 - Frequency valve for Lambda regu-
atinn Tcontrol valve] -N7
o Checking operation - see Final
control element diagnosis -

Repafr Group 01

5 - Sensor for intake air temperature
-G42
® Lhecking - page 2B-28

£ - Solenoid valve for boost pressure
control -Nis
® Checking operation - see Final
control element diagnesis -
Repair Group 01

7 = lagnition coil
# Lhecking - page 28-15%
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28-783

8 - Cold start valve -NIT
» Checking - Repair Group 25
# Checking operation - see Final
cantral element diagnosis -
Fepair Group OL

9 - Throttle valve housing
"W ull throttle switch -Fal
and fdle switch -F&0 -
Checking and adjusting - Repair
Group 25
s Basic adjustment of throttle
valve - Repair Group 25
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1 = Retainer for connecting plugs

2 - Fuel pump relay -J17
® Checking operation - see Final
control element diagnosis -
fepair Group 01

3 - Sender for ignition timing -G4
% Checking - page 26-20

4 - Sender for engine speed -GZB
& Lhecking - page ZB-

5 - Electronic thermoswitch -F7é

6 - Knock sensor 1 -G6l, 10 Mm
% Checking knock cantrol -
Repair Group O1

7 - Sender for coolant temperature
# Checking - page 2B-26

B - Distributor
s Basic setting - page Z8-9
o Checking Hall sender - page
28-11

3 - Brake Tight switch
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10 - Connector
# for knock sensor 1 =-G51
11 - Connector, gre
e for engine speed sender -GZ8

12 - Connector, black
® for 1gnit.inn tining sender -G&
13 - Wiring loom to FEL contrel unit
88
28-5
SETTING, SPARK PLUGS
Engine code letters 1B 28
Distributor Part No. (35 905 208 AF
tien firing point # not adjustable - checking basic setting
) - page 28-%
QHE speed L) rpm 800 + E-I!IZ}I 70+ Eﬂz}
Candar for fomition timing Resistance k Q 1.0
Sender for engine speed Fesistance k Q 1.0
sender for coolant temperature Resistance Q & 1000
sender for intake air temperature Resistance @ 400 . T00
Ignition co1l Secondary resistance kQ R .|
Primary resfstance 0.5 <ua LD
Rotor arm Resistance k Q 1.0
1} Note testing end adjusting conditions - Repair Group 25
2} For current values see “"Exhaust and id]ing test" binder
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Engine code letters 1B 2B
' tiring order 1-2-4-5-1
Spark plugs [Tightening torque 20 Nm}
ype Vil Audi 101 000 D05 AB
[ 101 000 001 AC
Manufacturers W 7 OTC
designatian 14 = 7 OTU
tlectrode gap i 0.8 +0.1

SAFETY MEASURES rOR FEI IGNITION SYSTEM

To avord injury %o persons and/or damage te the fully
electronic ignition system the following must be noted
when working on vehicles with a fully electrenic ¥gnition
system:

Do not teuch or pull off ignition leads when engine is
running or turning at starter speed.

Disconnect and comnect ignition system leads - including
test appliance leads - only when fgnition 15 switched off.

When engine is to be turned at starter speed without
starting (e.g. when echecking campressinng pull plug

oft coil power stage.

Do mot connect suppression condensers to terminal 1 (-].

Do not replace rotor arm 1 k @ {Designation RL) with
a different type, even for radio interference suppression.

For interference suppression use only 1 k@resistors on
the HT leads and 5 kQplug connectors.
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DISTRIBUTOR BASIC SETTING
(setting only with engine not runnig)

= Set crankshaft to TOC on cylinder Ne. 1 with
special tool 2079,

- Mark on camshaft sprocket must be aligned with
the upper edge of gasket.
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- Take cap off dizstributor.

Take rotor arm and dust cep off.

Loosen screw securing distributor.

= Turn distributor howsing so that the mark on the
rotor is in line with the mark on distributor
housing.

- Secure distributor.
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CHECKING HALL SENDER -G40

Attention!

To check the Hall sender, pull plug eff
cail powsr stage.

—a = Pull plug off Hall zender on distributor.

— - Connect multimeter Y.A.G 1526 to outer contacts
1 and 3 of plug (D) with leads from V.A.G 1594
to measure the voltage.

- Switch igrition on.

specified reading: At least 9 wvolts,
- Switch ignition off.

[f the reading is not correct, locate and eliminate
break in wiring with the aid of current flow diagram.

if the reading is correct, push back rubber boot on
Hall sender plug.
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- - Connect multimeter between contacts 1 and 2 of
Hall sender plug (D) with additional leads to
measure the voltage.

- Put plug on Hall sender on distributor again.

- Switch ignition on,

- Take off distributor cép, rotor arm and dust

. cap.
Cautionl
{ {{ S

Tthe spring clips for the distributor cap must
not fall into the sender system.

~=  _ Turn crankshaft with special tesl 2078 until
tha window 15 outside the air gap.

Specified reading: at least & volts
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—a - Turn crankshaft with special tool 2079 until the
window is fully in the air gap of Hall sender.

specified reading: 0 ... 0.5 wvalts

- Switch ignition off.
- If reading is not correct, renew Hall sender.

- If reading i3 correct, check wiring between plu
connector of Hall sender and plug on FEI cuntru?
untit -JB8 as follows:

- Remove FE! control unit and pull plug off with
ignition switched off.
{The contral unit 15 behind the A pillar trim in
the right front footwell).

-= _ Connect test box ¥_A.G 1598 tn detached plug of
FEI contral unit -2- with adapter lead V.A.G
1598/7 -1-. The mumbers of the plug contacts are
identical with the numbers 1n the test box.
Fuses 0K - see current flow diagram.
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— - With multimeter ¥.A.G 1526 and leads from V.A.G

1594 check Tesistance between wirfng in Hall sender

plug (D) and test box V.A.6 1598

Plug (D) Test box
1 18
2 27
3 25

[ { Specified reading: wax. 1.0 @
1
Lf reading is not correct, locate break in wiring with

the aid of current flow diagram and eliminate it.

1f the reading is correct, renew FEI control unit,
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CHECKING COIL WITH POWER STAGE

—= - pul| plug -1- off coil power stage, remove SCrew -3-.

A - Checking secondary resistance

- Detach all connections from coil.

—a . Connect multimeter V.A.G 1526 between terminals
1 and 4 on coil with leads from Y.A.G 1594 to
measure resistance.

Specified reading: 5 ... B kO

If reading is not correct, renew coil.

2B8-15

g = Checking primary resistance

s A1 connections detached from coil.

—a = Connect multimeter with additional leads betwsen
terminals 1 and 15 on coil to measure resistance.

Specified reading: 0.5 ... 1.5Q

If reading is not correct, renew coil,
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L - Checking activation of coil

Note:

Check wiring between power stage and coil and earth wire
between power stage and engine for corrosfon or damage.

- Pull plug off power stage -1- of coil and plug -2- off
terminal 4 of cail, remove screw -31-.

- Conmect multimeter V.A.G 1526 with leads from V.A.G
1594 to measure voltage between contact 1 and earth
and then between contacts 1 and 3.

- Switch ignitien on.
tpecified reading: approx. battery veltage

If readings are not correct, locate break in wiring
with the afd of The current flow dizgram and eliminate
.

= GCheck between contacts £ and 3 with sultimeter and
additional leads.
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- Turn engine with the starter.
Specified reading: at least 0.2 wolt

[f the reading 15 not correct, check wiring between
plug of power stage and plug of FEL control unit
-J88 as follows:

- Remove FEI control unit and pull plug off with the
ignition switched off.
{The control unit is behind the A pillar trim in

the right front footwell).

- Connect test box V.A.G 1598 to detached plug of FEI
contral unit -2- with adapter leads V.A.G 1888/7 -1-.
The numbers of the plug contacts are identical with
the numbers in the test box.

Fuses QK - see current flow diagram.

With multimeter V.A.6 1526 and leads from V.A.6 1585
check resistance between the wiring of the plug for
cofl power stage and the test box.
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2B-344

V.A.G 1598
2 ] 22

Specified reading: max, 1.0 Q

== - Plug of power stage | Test box

[f the reading 5 not correct, Tecate break in wiring
with the ald of current Tlow diagram and eliminate ft.

If the reading is correct, renew FE! control unit.

Hote:
If all readings are correct when checking the ceil with
power stage but the engine s5till does not run (no ignition
impulse), renew coil with power stage,

{The operation of the power stage cannot be checked).
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CHECKING TGNITION TIMING SENDER -G4

—= - Separate connector -3- (black) at plenum chamber.

== = Connect multimeter V.A.G 1526 between contacts 1 and
2 of plug with leads from V.A.G 1594 to measure the

resistance,
Specified reading: approx. 1 kQ

If the reading is not correct, renew sender for
fgnition timing

If the reading 1s correct, continue with check as
follows:
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- Connect multimeter with additional Tead: between

@ Contacts 1 and 3
e Contacts 2 and 3

of plug.
Specified reading: = 0

If the reading 15 not correct, renew sender for
ignition timing.

If the reading 15 correct, check wirfng between
sender connector and plug on FEI control unit -J88
as follows:

- Remove FE! control unit and pull plug off with
ignition switched off.
[{The contraT unit 15 behind the A pi1lar trim in
the right front fooctwell).

- Connect test box V.A.G 15588 to detached plug of
FET control unit -2- with adapter Tead Y.A.G 1598/7
=l=. The numbers of the plug contacts are fdentical
with the numbers in the test box.

Fuses QK - ses current flow diagram.
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- With multimater and additional leads measure resistance
between wiring of plug connector (C) and the test box.

Plug connector (C) | Test box
1 13
i 12
3 12

Specified reacdings: max, 1.0 Q

[f the readings are not correct, locate brezk in wiring
with the aid of current TTow diagram and eliminate it.

If readings are correct, check gap between pin and zender

for fgnition timing - Repair Group 13.
If the gap is 0K, renew FEI control unit.
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CHECRING ENGIWE SFEED SENWDER -GZ8&

- Separate connector -2- {(grey] at plenum chamber.

- Connect mul timeter Y.A.6 1526 between contacts 1 and
2 of plug with leads from V.A.G 1594 to measure the

resistance.
Specified reading: approx. 1 kg
If the reading fs pot correct, renew sender for engine
speed.
If reading is correct. continue with check as follows:
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= Connect myltimeter with additional leads beftween

# Contacts 1 and 3
s Contacts 2 and 3

of plug,
Specifiad reading: = g

If reading is not c¢orrect. renew sender for engine
speed.

If reading is carrect, check wiring between
sgnder connector and plug on FEL control umft -J88

a3 follows:

- Remove FEI control unit and pull plug off with
ignition switched off.
(The contral unit 15 behind the A piillar trim in
the right frent footwell).

-~ Lonnect test box Y.A.G 1598 to detached plug of FEI
control unit -2- with adapter lead V.A.G6 1598/7 -1-.
The numbers of the plug contacts are identical with
the numbers in the test box.

Fuses OK - see current flow diagram.
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- = Hith multimeter and additional leads measure
resistance between wiring of plug connectar (C)
and the test box.

Plug conmector {C) l Test box
1 29
F3 11
3 29

Specified reading: max. 1.0 g

If the readings are mot correct, locate break in wiring
with the aid of current flow diagram and eliminate it.

If the readings are correct, renew FEI comtrol unit,
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CHECKING COOLANT TEMPERATURE SENDER -GE2
# Coolant temperature above 20° C

—= = Pull wire off sender for coolant temperature.
- Connect multimeter V.A.G 1526 between coolant
temperature sender and earth with leads from
V.A.G 1594 to measure the resistance.
Specified reading: 600Q... 1 kQ

If the reading 15 not correct, renew sender for
ceolant temperature.

If the reu:ling 15 correct, check wire of coolant
temperature sender as follows:

- Remopve FEI control umit and pull plug off with

ignition switch?_: off.
(The contrel unit s behind the A pillar trim in
the right front footwell).

—~= - Connect test box V.A.G 1598 to detached plug of
FEI contral wunft -2- with adapter Tead V.A.G 1598/7
=1-. The numbers of the plug contacts are identical
with the mumbers in the test box.

Fuses OK - see current flow diagram.
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- Connect multimeter with additional Teads batween
contact 10 in test box and the detached wire of
sender for coolant temperature to measure the
resistance.

Specified reading: max, 1.0 Q

[f the reading 1= not caorrect, locate break in wiring
with the did of current Tlow diagram and eliminate it.

If the reading is correct but the Self-diagnesis
(Repair Group O1] indicates flash code 2312 this can

be caused by a sporadic intarruption of the temperature
signal. In this case continue check as fol lows:

® Engine cold

o lanition switched off

- Connect test box additiopally to FEl control wnit -3-
with adapter lead.

= Confect multimeter with additionmal leads between
contacts 10 and 18 in test box to measure resistance.

start engine and warm it up.
The valtage indicated by the multimeter must drop
unfiformly during the warm-up phase,
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CHECKING INTAKE AIR TEMPERATURE SENDER -842

- Remove FEI control umit.
Pull plug off FEI contro] unit with ignition

switched off.
The control unit is behind the A piliar trim in
the front right footwell),

- Push back protective cap on sender for intake air
temperature.

- Connect multimeter Y.A.G 1526 with Teads from Y.A.G
1594 betwesn contacts 1 and 2 of sender Tor intake
gir temperature to measure resistance,

Specified reading: 400 ... 700 Q
If the reading is mot correct, check wiring between

sender for intake ajr temperature and plug on FEI
control unit -J88 as follows:




|

——

- Connect test box Y.A.G 1538 to detached plug of
FEI centrol unit -Z- with adapter lead V.A.G 1598/7
=1-. The numbers of the plug contacts are identical
with the numbers in the test box.
Fuses Ok - see current flow diagram,

- Connect multimeter with additional Teads to
conntact Z4 in test box and alternately to contacts
1 and 2 of sender for intake air temperature to
measure resistance.

Specified reading: max. 1.0 Qor
400 ... 70D
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- Connect multimeter with additional leads to
contact 18 in test box and alternately to contacts
1 and 2 of sender for intzks air temperature.

Specified reading: max. 1.0 Qor
200 ... 7008

1t cna of the readings 15 not correct, cut wiring
off at sender for intake air temperature and check
the sender as follows:

- Connect multimeter with additional lesds between
contacts 1 and 2 of sender.

Specified reading: 400 ... 700 OQ
If the reading is correct, locate break or short
eircuit in wiring from FEI control unit to sender

for intake air temperature with the aid of the
current flow diagram and eliminate.

Mote:

When the wires have been cut off the sender for intake
afr temperature should always be renewed.

If the readings &re correct, rensw the FEl control
unit.
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REMOVING AND INSTALLING SENDER FOR INTAKE AIR
TEWPERATORE -&&2

—a = Push back the protective cap on sender for intake
air temperature.

+ Cut wiring off the sender.

- Screw sender out.

Install new sender and remove protective cap.

Fit insulation and protective cap on the wiring.

1

Install cable lugs on the stripped wires and solder
to the contacts of the &ir intake temperature sender.

Push insulation over soldered jeints.

Push protective cap on to sender for fntake air
temperature.
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CHECKING VOLTAGE SUPPLY OF FEI CONTROL UMIT -J28

- [Remove FEl control unit and pull plug off with
ignition switched off.
{The control umit 15 behind the A pillar trim in
the front right footwell),

—a = Connect test box V.A.G 1598 to detached plug of
FEI control unit -2- with adapter Tead V.A.G 1508/7
=1-. The numbers of the plug contacts are fdentical
with the numbers in the test box.

Fuses OK - see current flaw diagram.

connect multimeter Y. A.G 1526 with Teads from
¥.A.6 1594 as follows to measure voltage:

# between contacts 35 and 18
» between contacts 35 and O

= Switch ignition on.

Specified reading: approx. battery voltage

= Switch ignition off.

If the readings are not cerrect, loczte break in wiring
with the aid of current Tlow diagram and eliminate,
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CHECKING TEMPERATURE SAFETY SWITCH

s Activation of solencid valve for boost pressure
control -N75 OK - see Repair Group O1.

— - Pull plug off solenoid valve for boost pressure
control -N75.

—a - Connect diode test lamp V.A.6 1527 to plug contacis
with leads from V.A.E 1594,

- Start engine and let it idls,
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—a = Pull plug off 1dle and full throttle switch on
throttle housing.

- - With leads from V.A.G 1594 briefly connect [short circuit)
contacts 2 and 3 in plug (C).

specified rasult: Diode test lamp must flicker
for about 2 szeconds

I:F;EW does not fltcker, renew electronic thermeswitch

%f risglt 15 carrect, remove leads betwesn the combacts
and 3,
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