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GENERAL

The ignition systems of the 1.8L and 3.2L gascline engines are
controlled by the Motronic engine management system. The engine
control medule computes ignition timing based on inputs from
various sensors. Crankshaft speed from the crankshaft position
sensor and engine lcad from the mass air flow (MAF) sensor are the
two main inputs used to calculate the basic ignition timing point. The
other sensors, including two knock sensors, are used by the ECM to
modify and correct the ignition timing point based on changing
operating conditions.

Ignition firing order

1.8L turbe gasoline ! 1-3-4-2

3.2L gasoline ' | 1-5-3-6-2-4
NOTE —

e The Motronic fuel systems are all OBD li comipliant. It is
recommended that fault diagnosis and froubleshooting be carried
out using Audi scan tools VAG 1551/1552, diagnostic computer VAS
5051/5052, or equivalent scan tool or computer program. See OBD
On Board Diagnostics for a list of diagnostic trouble codes
{DTCs) and scan ool suppliers.

e For spark plug and ignition coil removal and instaliation,
see 03 Maintenance.

Service precautions

Igniticn system service and repair work must be carried out carefully.
The ignition system contains sensitive elecirenic compenants. To
guard against system damage, and for personal and general safety,
the following warnings and cautions apply to any ignition system
troubleshooling, maintenance or repair work.
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28-2 Ignition System

General

WARNING —

* ignition systems operate in a dangerous voltage range that

. could prove to be fatal if exposed terminals or live parts are

| contacted. Use extreme caution when working on a vehicle
with the ignition on or the engine running.

e Connect and disconnect ignition coil connectors, terminal
conneciors and test equipment leads only while the ignition is &
unless specifically instructed offierwise.

Disabling ignition system

If the engine must be turned at starter speed without starting. te
ignition system should be disabled to prevent the discharge of
dangerously high voltage. This should be done any time repairs =
maintenance are performed on the engine with the ignition key o~
if the starter needs to be operated without running the engine.

— Remove upper sound absorber panel from top of engine, see 02
Maintenance.

1.8L engine

< Disconnect harness connectors (A) from each individual ignitios
to disable ignition system. See 03 Maintenance, Spark Plugs
detailed ignition ceil removal instructions.

y \"2;7 y -
Py 1 et

3.2L engine

1! 11\
‘LI Ll < Disconnect harness conneactors from ignition coils by releasic -
N (arrow) with T10118 or equivalent.

|
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Ignition System 28-3
Ignition Coils and Spark Plugs

| IGNITION COILS AND SPARK PLUGS

Hich coass Audi specifies spark plugs made by several different manufacturers.
cannection Because specifications and part numbers can change, always check
with an authorized Audi Daaler's parts department or aftermarket
Alumium Orido parts specialist for the latest application information.
U T
Engine |Spark plug specifications A
[1.804cyl. [AoA number, o 101 000 063 AA
180-hp NGKIUMbDeY:....... o e e PFR6Q
:::-',hm 4 225-hp Gapa s Ty 0.8 mm (0.032 in.) maximum
e TOTqUes ity . ot S e 30 Nm (22 ft-Ib)
it v Giringlorder S ot saty sttt 1-3-4-2
T e 3.2L6-cyl.  |AoA number.......................... 101 905 606 A
250-hp NEKIUMberes. <o hetetni 1t SRt 1IZKR7B
Gapie s 1.1 mm (0.043 in.) maximum I
T g (L TONQUERT =t et o 30 Nm (22 ft-Ib)
— Ground cloctrodels) Eling order:. .o, . o e SR 1-5-3-6-2-4 ‘ |
ATOG28002 | — — |
NOTE —

* Part number information is current at time of publication, but can
change due to superssssions, efc.

L * Audi part numbers are given for reference onlyl Always consult
with your Audi of America Parts Department or aftermarket parts
specialist for the iatest parts information.

* Spark plugs are generally pre-gapped by the original manufacturer
auring production but should be checked before instaliation.

< Spark plug access requires disconnecting harness connector from
ignition coil and removal of ignition coil. Early 4-cylinder coils (left),
are bolted in place and use a separate Gasket. Later 4-cylinder
(center) and 6-cylinder versions (right) are push-in.

A. Wiring harness connection
B. Ignition coil

C. Spark plug

D. Gasket
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28-4 Ignition System

7gm‘tion Components (1.8L)

IGNITION COMPONENTS (1.8L)

Camshaft position sensor (G163), testing

< The camshaft position sensor (1) is located on the right side o
cylinder head on 1.8L engines.

If the camshaft position (Hall effect) sensor fails to function, koo
control is switched off and the ignition timing is retarded sligh®s
because the signals can no longer be assigned to the cylinde
addition the charge pressure of the lurbocharger is reduced.

Even without a signal from the camshaft position sensor the en
will continue to run and can also be re-started. When a malfure
is detected the engine control module produces one spark oo
crankshaft revolution for each cylinder. The fact that the inject
system is one revolution out of phase does not have any noto
effect on the fuel injection. If this happens, the fuel is injectec

upstream of the closed inlet valve instead of while the inlet v
open. This has only a minor influence on the quality of the ==

mixture.

4 Slide back rubber sleeve (if applicable) from camshaft pos®
sensor harness connector. Connect test leads of LED voltace
(V.A.G. 1527B shown) 1o terminals 1 {positive) and termina =
(signal).

« The connector terminals on numbered on the back of the
connector.

— Operate starter briefly.

S g gy =

I — — LED of voltage tester must blink.

» LED voltage testers do not go out completely between 22

J by the ECM, but rather continue 1o glow and then get s =

brighter during activation.

I 4 If LED does not light, unplug connector from sensor anc o
multimeter to harness connector terminal 1 and engine &=

1. Voltage supply (+)
2. Signal
3. Ground (-)

— Switch on ignition.
» Spegcification: approximately 5 volts.

— If specification is not obtained, check signal wire by conre
multimeter to harness connector terminal 2 and engine ¢

— Switeh on ignition.

» Specification: approximately baltery voltage (12 volis).

— If specification is not obtained, check ground wire by cor
multimeter to harness connector terminal 3 and engine ¢

» Check for continuity to ground.

— If specification is not cbtained, check wiring for open or s
using wiring diagrams. See EWD Electrical Wiring Di

— If above specifications are not obtained and no wiring =
found, replace camshaft positicn sensar.
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Ignition System 28-5

Ignition Components ( 1. 8L)

Knock sensors (G61 / G66), testing

Knock sensor control must be tested using a diagnostic scan tool
(VAG 1551/1552 or VAS 5051/5052). The wiring for the knock
sensors can be checked for electrical short circuits as described
below.

NOTE —

* Audi identifies electrical components by a letter and/or a number in
the electrical schematics. See EWD Electrical Wiring Diagrams.
These electrical identifiers are listed in parentheses as an aid to
electrical troubleshooting.

Unplug harness connector for knock sensor 1 (G61) or knock sensor

2 (G88).

* Knock sensor harness connecters are locatad in front of intake
manifold,

Test for short circuits between all three terminals of knock sensor
harness connector (male sida).

= Specification: = Q (no continuity)

If there is continuity between any of the terminals, replace knock
sensor.

Knock sensors must be tightened to exact specificaticn for proper
operation. Use of an accurate torque wrench is necessary when
installing.

ﬁghtenlng torque
'Knock sensor to cylinder block ~ 20Nm (15 fi-Ib)

Test for short circuits betwaan all three terminals of knock sensor
harness connector (female side).

= Specification: « €2 (no continuity)
1. Signal

2. Ground ()

3. Screening

Ifthere is continuity between any of the terminals, repair wiring using
wiring diagrams. See EWD Electrical Wiring Diagrams.
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28-6 Ignition System
Ignition Components (3.2L)

IGNITION COMPONENTS

Ignition system components ~ Q\) ";,r -
' }'C fz_ugj

troubleshooting.
1. Ignition coils with power output
stage
e Cylinder #1 (N70)
= Cylinder #2 (N127)
» Cylinder #3 (N291)
= Cylinder #4 (N292)
e« Cylinder #5 {N323)
o Cylinder #6 (N324)
» Removing and installing, see 03
Maintenance
2. 4-pin harness connector
» For ignition coil 15 10 13 12 14
3. Bracket
¢ For knock senser connecior .
g Bt 12. Bolt
¢ 10 Nm (7 ft-Ib) « 10 Nm (7 ft-Ib)
5. 3-pin harness connector 13. 3-pin harness connector
= Black « Black
6. Knock sensor 1(G61) 14. Camshaft position sensor (G40)
7. Bolt e For intake camshaft
*20Nm (15ft-Ib) 15. Knock sensor 2 (G66)
8. Camshaft acjusier 16. 2-pin harness connector
s For exhaust camshaft o Black
o With sender wheel for camshaft
position sensor 2 (G163) 17. Camshaft adjuster
o After re-installing, adjustvalve » For intake camshaft
timing » \With sender wheel for camshaft
o position sensor (G40)
o COv.er(upper) forcamshattimind e After re-installing, adjust valve
£ timing
10558 18. Spark plug
= Always replace «30 Nm (22 ft-Io)
11. Camshaft position sensor 2 « Remove/install with spark plug

NOTE —

o Audi identifies electrical
components by a letter andfor a
number in the electrical schematics.
See EWD Electrical Wiring
Diagrams. These electrical
identifiers are listed in parentheses
as an aid to electrical

(G163)
» For exhaust camshaft

=

i > 6

19.

socket 3122 B or 16 mm (5/8 inch)
spark plug socket and extension

Valve timing housing
» For variable valve timing
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Ignition System  28-7

Ignition Componenié _(3.2L )

Camshaft position sensors (G40 / G163),
testing

4 The camshaft position sensors are located on the left side of the
3.2L cylinder head.

» G40 - camshaft position sensor for intake camshait
* G163 - camshaft position sensor for exhaust camshaft

— Disconnect harness connector for camshaft position sensor.

< Connect test leads of multimeter between terminal 1 (B+) and
terminal 3 {ground).

1. Voltage supply (+)
2. Signal
3. Greund (=)

= Swifch ignition on.
» Specified value: minimum 4.5 V

— |f specification is not obtained, check wiring for open or short circuit
using wiring diagrams. See EWD Electrical Wiring Diagrams.

— |f above specifications are not obtained and no wiring faults can be
found, replace camshaft position sensor.

Camshaft adjusiment valves (N205 / N318),
testing

— Disconnect 2-pin harness connector from camshaft adjustment
valve.

« N205 - valve 1 for camshaft adjuster (intake camshaft)
* N318 - camshaft adjustment valve 1 (exhast camshaft)

< Use a multimeter to measure resistance between two terminals of
camshaft adjustment valve.

¢ Specification: 10- 18 02

— If specification is not obtained, check wiring for open or shert circuit
using wiring diagrams. See EWD Electrical Wiring Diagrams.

— If specification is not obtained and no wiring faults can be found,
replace control housing for camshaft adjustment with integral
camshaft adjustment valves.

N28-0285

#2006 BentleyPublshers.com—a~ll Rights Rezenvad



28-8 Ignition System

Ignition Components (3.2L)

[ ;

T

Knock sensors (G61 / G66), testing

Knock sensor control must be tested using a diagnostic scan too
(VAG 1551/1552 or VAS 5051/5052). The wiring for the knack
sensors can be checked for electrical short circuits as described

pelow.

NOTE —

« Audi identifies electrical components by a letter andfor a number
the electrical schematics. See EWD Electrical Wiring Diagrams
These electrical identifiers are listed in parentheses as an aic ==
electrical froubleshoofing.

4 Unplug 3-pin harness connector (2) for knock sensor 1 (G61).

« Knock sensor 1 harness connector is located at right sice of
cylinder head, above engine mount.

< Check wiring for open or short circuit to each other, to ground (- &
10 battery positive (+). See EWD Electrical Wiring Diagrams

« Specification: = € (no continuity)
* Wire resistance max.: 1.5 €2

1. Signal

2. Ground (=)

3. Screening

— Test for short circuits between all three terminals of knock ser
harness connector (male side).

« Specification: = € (no continuity)

— |f there is continuity between any of the terminals, replace krooe
Sensor.

< Unplug 2-pin harness connector (arrow) for knock sensor 2
— Check wiring for open or short circuit to each other, to grounc
to battery positive (+). See EWD Electrical Wiring Diagrams
» Specification: « Q (no conlinuity)

» Wire resistance max.: 1.5 Q

— Test for short circuits betwaen fwo terminals of knock sensc
harness connector (male side).

» Specification: =« €2 (no continuity)
— If there is continuity between the terminals, replace knock ==
— Knock sensors must be tightened to exact specification for &

operation. Use cf an accurate terque wrench is necessary »
installing.

Tightening torque

‘Knock senser to cylinder block 20 Nm (*%
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