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01 - Self-diagnosis

1 - Self-diagnosis for Motronic system

1.1 - Self-diagnosis for Motronic system

1.2 - Technical data of self-diagnosis

Features

+ The data transfer between the control unit and the fault reader V.A.G 1551 or the vehicle system tester
V.A.G 1552 is carried out in the operating mode "Rapid data transfer".
+ The fault memory is designed as a non-volatile memory and therefore does not depend on the power supply.

1.3 - Safety precautions

Note the following points if testers and measuring instruments have to be used during a road test:

Warning:

+ Always secure the testers and measuring instruments to the rear seat and have a second person operate
them from there.

+ If test equipment were operated from the front passenger seat, the person sitting there could be injured if
the front passenger airbag were triggered in the event of an accident.

1.4 - Connecting fault reader V.A.G 1551 and selecting engine electronics control unit

Test requirements:

» Supply voltage of vehicle electrical system OK
» Earth connections on engine and gearbox OK.
* Engine fuses OK

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder
* Fuel-pump relay -J17 OK; checking => Page 93 .

Work sequence

1.1 - Self-diagnosis for Motronic system 1
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- -> Release ashtray in centre console by pressing small lever -arrow-.
- Remove ashtray from centre console and remove cover for diagnostic connector.

- ->Make sure the ignition is switched off, then connect fault reader V.A.G 1551 using test lead V.A.G 1551/3.

-> Display readout:

V.A.G SELF-DIAGNOSIS HELP
1 - Rapid data transfer 1)
2 - Flash code output 1)

1) displayed alternately
Note:
If the display remains blank:
=> Fault reader operating instructions
Depending on required function => "Available functions" table =>Page 3.
- Switch the ignition on.
or

- Start the engine.
- Switch on the fault reader printer with the print key. The indicator lamp in the key must light up.
- Press key 1 for "Rapid data transfer".

-> When adjacent display appears:

Rapid data transfer HELP
Enter address word XX

Note:

Address word 00 implements the aufomatic test sequence, i.e. the interrogation of the fault memory via rapid
data transfer for all vehicle systems with a self-diagnosis capability.

- Press keys 0 and 1 for address word "Engine electronics" and confirm entry with Q key.

-> The fault reader V.A.G 1551 display will show the control unit identification. For example:

2 01 - Self-diagnosis
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4D0907551C 2.81 V6/5V MOTR HS DO7
Code 04003 WSC 12345

Nofe:

The control unit identification can be printed out by pressing the PRINT key on fault reader V.A.G 1557.

Control unit identification (example)

- 4D0 907 551C Part no.; assignment

=> Parts List
- V6/5V Design of engine (V-engine, 6-cylin-
der, 5-valve)
- MOTR Motronic injection and ignition system
-HS Gearbox

HS = manual gearbox (hand shift)
AT = automatic gearbox

- Do7 Data status (software status) of con-
trol unit
- Code 04003 Control unit code

- WSC 12345 Workshop Code of V.A.G 1551 with
which encoding was last performed

- Press the =key.

-> Display readout (function selection):

Rapid data transfer HELP
Select function XX

Noftes:

+ The control unit identification can be displayed again by entering function "01" for "Interrogating control unit
version" and confirming with the Q key.

Raffid data transfer HELP
No control unit response

-> When adjacent display appears:
- Perform fault-finding in line with "Diagnostic wire fault finding instructions".

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

Rapid data transfer HELP
K-wire not switching to earth

Rapid data transfer HELP
K-wire not switching to positive

Available functions

Fault reader V.A.G 1551 or vehicle system tester V.A.G| Ignition on, |Engine idling|Vehicle running|Page
1552 engine stopped
Address words
01 Engine-electronics yes yes yes 1
00 Automatic test sequence yes yes yes 2
Functions
01 Interrogating control unit version | yes | yes | yes | 3

1.4 - Connecting fault reader V.A.G 1551 and selecting engine electronics control unit 3
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02 Interrogating fault memory no yes yes 4
03 Final control diagnosis yes no no 28
04 Basic setting yes yes yes 31
05 Erasing fault memory yes yes yes 4
06 End output yes yes yes 5
07 Encoding control unit yes no no 32
08 Reading measured value block yes yes yes 34

2 - Interrogating and erasing fault memory

2.1 - Interrogating and erasing fault memory

- Connect fault reader V.A.G 1551 (V.A.G 1552) and select the engine electronics control unit with the "Ad-
dress word" 01. When doing this the engine must be running at idling speed.
(Connecting fault reader and selecting engine electronics control unit => Page 1).

Note:

If the engine will not start, crank it for at least-5:seconds-withthe-starterand-then-always leave-theignition on.

-> Display readout:

Rapid data transfer HELP
Select function XX

- Enter "02" for the function "Interrogating fault memory" and confirm entry with Q key.

-> When adjacent display appears:

No fault detected

- Press the = key.
or

-> When adjacent display appears:

X fault(s) detected

The stored faults are displayed and printed in sequence when the printer is switched on.
- Locate and eliminate faults listed on printout as per fault table => Page 5.
- Press the =key.

-> When adjacent display appears:

Rapid data transfer HELP
Select function XX

- Enter "05" for the function "Erasing fault memory" and confirm entry with Q key.
Notes:

-> When adjacent display appears.:

Warning:
Fault memory has not been interrogated

Sequence of operations was not carried out properly.

- Interrogate fault memory:

4 01 - Self-diagnosis
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The fault memory will also not be erased if :

+ The ignition has been switched off after interrogating the fault memory
+ A static fault has not been rectified

-> \When adjacent display appears:

Rapid data transfer
Fault memory is erased

- Press the =key.
- Interrogate fault memory again after carrying out the repairs.

Note:

This erases faults that have been stored whilst the fault was being rectified, for example, faults that have arisen
as a result of connectors being detached.

End output

-> \When adjacent display appears:

Rapid data transfer HELP
Select function XX

- Enter "06" for "End output" function and confirm entry with Q key.

-> \When adjacent display appears:

Rapid data transfer HELP
Enter address word XX

- Switch off ignition and detach diagnostic connector.

2.2 - Fault table

Notes:

+ The fault table is listed according to the 5 digit fault code on the left.

+ Sporadic faults are faults which only occur occasionally (sporadic = at irregular intervals, intermittently).

+ Before renewing components indicated as being faulty, check the wiring and connectors to these compo-
nents as well as the earth connections using the current flow diagram. This is particularly relevant for faults
recorded as "occurring sporadically” (SP).

2.3 - Fault codes 00282 - 16507

V.A.G 1551 printout Possible fault cause Possible effects Fault elimination
00282

Throttle valve positioner -
V60

Short circuit to positive |- Short to positive in wir- |- Increased idling speed |- Read measured value
ing for throttle valve po- |- Load change jolt on ac- [block, display group 023
sitioner -V60 celerator release => Page 53

2.1 - Interrogating and erasing fault memory 5
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V.A.G 1551 printout

Possible fault cause
- -V60 defective

tive)
Continued v

Possible effects

- Idling speed positioner
deactivated - engine idles
with a mechanically regu-
lated air flow through the
emergency running slot
(slightly increased idling
speed)

Fault elimination

- Check throttle valve con-
trol unit -J338 =>Page

131

- Output for -V60 in en-
gine control unit defec-
tive (control unit defec-

- Renew engine control
unit => Page 78

Note:

The throftle valve positioner -V60 is located in the throttle valve control unit -J338.

V.A.G 1551 printout
00282

Throttle valve positioner -V60
Short to earth

tioner -V60
- -V60 defective

tive)

Possible fault cause
(Fault 00282 continued)

- Short to earth in wiring
for throttle valve posi-

Possible effects

celerator release

- Increased idling speed
- Load change jolt on ac-

Fault elimination

- Read measured value
block, display group 023
=> Page 53

- Idling speed positioner
deactivated - engine idles
with a mechanically regu-

- Check throttle valve con-
trol unit -J338 =>Page
131

- Output for -V60 in en-
gine control unit defec-
tive (control unit defec-

speed)

lated air. flow. through the
emergency running-slot
(slightly increased idling

- Renew engine control
unit => Page 78

Note:

The throftle valve positioner -V60 is located in the throttle valve control unit -J338.

V_.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

00532
Supply voltage
Signal too high

- Voltage regulator of alter-
nator defective

- Excess voltage from assis-
ted start

- Damage to the engine con-
trol unit

- Check voltage

Read measured value block-
Display Group 003, display
zone 2=> Page 41

Signal too low

- Supply voltage less than 10
\Y

- Poor earth connection to
engine control unit

- Battery discharged
- Current drain with ignition
off

- Idling speed outside speci-
fied range

- Check power supply to en-
gine control unit =>Page
174 .

- Read measured value block-
Display Group 003, display
zone 2=> Page 41

- Check battery charge level

6 01 - Self-diagnosis




Audi A8 1994 > CIID

Motronic Fuel Injection and Ignition System (6-cylinder) - Edition 06.1998 Auoi

Note on Faulf code 00532:

+ If the fault is shown as a sporadic fault, ignore the fault message on the display. This fault is often stored
when the engine is left idling for a long period with a large number of electrical consumers switched on,
causing the battery charge to become very low.

+ The fault message "Signal too low" is stored as soon as, 1 minute after starting, the supply voltage falls

below 10.00 V for more than 2 seconds (the control unit will not function at less than 6.5 V).
Checking for "Signal too low" does not take place during starting, as voltage may then drop below 10.00 V.

V.A.G 1551 printout

Possible fault.cause

Possible effects

Fault elimination

00543

Maximum revs exceeded

gaged)

- Engine speed in excess of|- Possible valve gear and
7100 rpm (wrong gear en-

piston damage (impact
damage)

- Check for engine damage
and erase fault memory

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

00561
Mixture adaptation

ceeded

Adaptation limit (add) ex-|- Fuel system pressure

too low

ceeded

Adaptation limit (mul) ex-

er

- Unmetered air down-
stream of air mass meter

- Solenoid valve 1 for ac-
tivated charcoal filter -N80
sticking

Continued v

- Leaks in exhaust system
as far as catalytic convert-

- Jolting may occur

- Poor idling may occur

- Fill up vehicle, check fuel sys-
tem pressure =>Page 82

- Rectify leaks

- Check -N80=>Page 127

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

00561
Mixture adaptation

reached

Adaptation limit (add) not

(Fault 00561 continued)

- Fuel pressure too high

Adaptation limit (mul) not

- Fuel in engine oil (pos-

- Jolting may occur
- Increased fuel consump-
tion

- Poor idling may occur

- Fill up vehicle, check fuel
system pressure => Page
82

- Drive vehicle on a motor-

reached sibly due to short jour- way for 15 minutes or
neys) change oll
- Injectors leaking - Formation of black - Check injection quantity
smoke, soot deposits on |=> Page 90
spark plugs
Notes:

+ add = additive, i.e. fault only has an effect during idling
+ mul = multiplicative, i.e. fault has an effect over entire engine speed range and load range.

+ If faults "00561"and "01088" have been stored in the fault memory, there must be a fault present which
results in incorrect mixture formation for both cylinder banks.

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

00670

Sensor for throttle valve positioner

-G127

2.3 - Fault codes 00282 - 16507 7
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Signal too low

nal wire between

er sender -G127 and
engine control unit

for throttle valve posi-
tioner

- Throttle valve posi-
tioner defective

engine control unit

Continued v

- Short to earth in sig-

throttle valve position-

- Fault in power supply

- Faulty signal input in

(control unit defective)

deactivated - engine

ly regulated air flow
through the emergency
running slot (slightly in-
creased idling speed)

celerator release

- AC compressor only
activated at higher en-
gine speeds

- Idling speed positioner

idles with a mechanical-

- Load change jolt on ac-

- Check throttle valve
positioner sender
=>Page 138

- Renew engine control
unit => Page 78

V_.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

00670

Throttle valve positioner sender -
G127

Signal too high

(Fault 00670 contin-
ued)

- Open circuit or short
to positive in signal
wire between throttle
valve positioner sender
-G127 and engine con-
trol unit

- Fault in earth supply
for throttle valve posi-
tioner

- Throttle valve posi-
tioner defective

Continued v

- Idling speed positioner
deactivated - engine

idles with a mechanically

regulated air flow
through the emergency
running slot (slightly in-
creased idling speed)

- Load change jolt on ac-

celerator release

- AC compressor only
activated at higher en-
gine speeds

- Check throttle valve po-
sitioner sender =>Page
138

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

00670

Throttle valve positioner sender -
G127

Signal too high

unit defective)

(Fault 00670 continued)

- Faulty signal input in en-
gine control unit (control

- Renew engine control
unit => Page 78

Notes:

* The throttle valve positioner sender -G127 is located in the throttle valve -control unit -J338.
+ The sensor is a potentiometer, which reports the position of the throttle valve positioner to the control unit.

V_.A.G 1551 printout

Possible fault cause

Possible effects

Fault

elimination

01088
Mixture adaptation 2

Adaptation limit (add) ex-
ceeded

- Fuel system pressure
too low

- Jolting may occur

- Fill up vehicle, check fuel sys-
tem pressure =>Page 82

8 01 - Self-diagnosis
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V.A.G 1551 printout Possible fault cause Possible effects Fault elimination
Adaptation limit (mul) ex-|- Unmetered air down- - Poor idling may occur|- Read measured value block,
ceeded stream of -G70 display group 002
=>Page 40
- Leaks in exhaust system - Rectify leaks
as far as catalytic convert-
er
- Solenoid valve 1 for ac- - Check -N80=>Page 127
tivated charcoal filter -N80
sticking
Continued v
V.A.G 1551 printout Possible fault cause Possible effects Fault elimination
01088 (Fault 01088 continued)
Mixture adaptation 2
Adaptation limit (add) not |- Fuel pressure too high [- Jolting may occur - Fill up vehicle, check fuel
reached - Increased fuel consump- |system pressure =>Page
tion 82
Adaptation limit (mul) not |- Fuel in engine oil (pos- |- Poor idling may occur - Drive vehicle on a motor-
reached sibly due to short jour- way for 15 minutes or
neys) change oll
- Injectors leaking - Formation of black - Check injection quantity
smoke, soot deposits on [=>Page 90 .
spark plugs
Noftes:

+ add = additive, i.e. effect of fault (e.g. unmetered air) is less pronounced with increasing engine speed.

+ mul = multiplicative, i.e. effect of fault (e.g. injector fault) is more pronounced with increasing engine speed.

+ |[f faults "00561"and "01088" have been stored in the fault memory, there must be a fault present which
results in incorrect mixture formation for both cylinder banks.

V.A.G 1551 printout Possible fault cause Possible effects Fault elimination
01119
Gear recognition signal
Open circuit / shortto |- Open circuit or short to |- Engine running problems |- Test wiring using current
positive positive in signal wire be-|(juddering gear changes, |[flow diagram
tween engine control unit{load change jolts) => "Current flow diagrams,
and multi-function-switeh Electrical fault-finding -and
-F125 Fittinglocations” binder
- Fault in earth supply for - Check gear signal
--F125 => Page 150
- -F125 defective Check multi-function switch
-F125
=> Automatic gearbox 01V
Self-diagnosis; Repair
Group 01; Electrical testing
Electrical testing
- Faulty signal inputin en- - Renew engine control unit
gine control unit (control => Page 78
unit defective)

V.A.G 1551 printout Possible fault cause Possible effects Fault elimination
01119
Gear recognition signal

2.3 - Fault codes 00282 - 16507 9
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V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

Short to earth

- Short to earth in signal
wire between engine con-
trol unit and multi-function
switch -F125

- Fault in earth supply for
--F125
- -F125 defective

- Faulty signal input in en-
gine control unit (control

unit defective)

- Engine running problems
(juddering gear changes,
load change jolts)

- Test wiring using current

flow diagram

=>"Current flow diagrams,
Electrical fault-finding and

Fitting locations" binder

- Check gear signal

=> Page 150

Check multi-function switch
-F125

=> Automatic gearbox 01V
Self-diagnosis; Repair
Group 01; Electrical testing
Electrical testing

- Renew engine control unit
=> Page 78

V_.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

01120

Mechanical fault

Camshaft timing control 1

N205 or
- -N208

control unit
Continued v

- Fault in power supply for
camshaft adjustment valve -

- Open circuit/short to earth or
positive in wiring between
camshaft adjustment valve -
N205 or -N208 and engine

- Poor performance

- Check camshaft adjustment -
N205 => Page 183

- Read measured value block,
display groups 025/026 or 027
=>Page 54

Note:

Fault is only stored 10 minutes after starting and at a coolant temperature of more than 60 °C.

V_.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

01120

Mechanical fault

Camshaft timing control 1

(Fault 01120 continued)

- Qil pressure too low

- Camshaft adjustment
valve defective

- Mechanical camshaft
timing control defective

- Check oil pressure

=> Engine Mechanical
Components; Repair Group
19

- Read measured value
block, display groups
025/026 or 027 =>Page
54

Renew camshaft adjuster

01121

Mechanical fault

Camshaft timing control 2

trol 1, fault code 01120

=> Camshaft timing con-

=> Camshaft timing con-
trol 1, fault code 01120

=> Camshaft timing control
1, fault code 01120

Notes on faulf codes 01120 and 01121:

Fault is only stored 10 minutes after starting and at a coolant temperature of more than 60 °C.

[V.A.G 1551 printout

|Possible fault cause

|Possible effects

|Fault elimination

1 O 01 - Self-diagnosis
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01165

Throttle valve control unit -
J338

Control limit not reached

Control limit exceeded

Control difference

- Throttle valve sticking
- Positioner mechanism
sticking

- Fault (open circuit/short
to positive or earth) in
wiring for throttle valve
positioner -V60

- Throttle valve position-
er sender -G127 defec-
tive

- -V60 defective

- Signal output in engine
control unit defective
(control unit defective)

- Increased idling speed
- Load change jolt on ac-
celerator release

- ldling speed positioner
deactivated - engine idles
with a mechanically regu-
lated air flow through the
emergency running slot
(slightly increased idling
speed)

- AC compressor only ac-
tivated at higher engine
speeds

- Read measured value
block, Display Group
023

=> Page 53

- Check throttle valve
control unit -J338

=> Page 131

- Renew engine control
unit => Page 78

Nofe:

If fault "01165" is stored in fault memory, fault "17953" will also be stored on next start.

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

01247

Solenoid valve 1 for activated char-

coal filter -N80
Short to earth

between activated

gine control unit
- -N80 defective

- Short circuit to earth

charcoal filter system
solenoid -N80 and en-

- Possibility of jolting
in part load range

Short circuit to posi-

- Short to positive be-

petrol

tive tween -N80 and en-
gine control unit
- -N80 defective
Output open - Open circuitin wiring

- Check -N80=>Page 127

- Vehicle may smell of|- Read measured value
block, Display Group 010
=> Page 48

between -N80 and
fuse

- Open circuit in wiring
between -N80 and

- Rectify open circuit or short
using current flow diagram
=> "Current flow diagrams,
Electrical fault-finding and
Fitting locations" binder

engine control unit

- Fuse defective
--N80 defective

L 'Checkfuse

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

01249
Injector, cylinder 1 -N30
Short to earth

- Short to earth in wiring
between injector and fuse
- Injector defective

Short circuit to positive

- Short to positive in wiring
between injector and en-
gine control unit

- Injector defective

- Engine idles roughly or
cuts out

85

- Check injectors => Page
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Output open

- Open circuit in wiring be-
tween injector and engine
control unit

- Fuse pulled off

- Open circuit in wiring be-
tween injector and fuel
pump relay

- Injector defective

- Rectify short circuit or open
circuit

=> "Current flow diagrams,
Electrical fault-finding and
Fitting locations" binder
Check fuse

V_.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

01250
Injector, cylinder 2 -N31.
Short to earth

=> Cyl. 1, fault code 01249

Short circuit to positive

Output open

=> Cyl. 1, fault code 01249

=> Cyl. 1, fault code 01249

01251
Injector, cylinder 3 -N32
Short to earth

=> Cyl. 1, fault code 01249

Short circuit to positive

Output open

=> Cyl. 1, fault code 01249

=> Cyl. 1, fault code 01249

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

01252
Injector, cylinder 4 -N33
Short to earth

Short circuit to positive

Output open

=> Cyl. 1, fault code 01249

=> Cyl. 1, fault code 01249

=> Cyl. 1, fault code 01249

01253
Injector, cylinder 5 -N83
Short to earth

Short circuit to positive

Output open

=> Cyl. 1, fault code 01249

=> Cyl. 1, fault code 01249

=> Cyl. 1, fault code 01249

V_.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

01254
Injector, cylinder 6 -N84.
Short to earth

=> Cyl. 1, fault code 01249

Short circuit to positive

Output open

=> Cyl. 1, fault code 01249

=> Cyl. 1, fault code 01249

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

01259
Fuel pump relay -J17
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Open/short circuit to earth

relay -J17 and engine
control unit

-J17
- Fuel pump relay
- -J17 defective

- Open circuit or short to
earth between fuel pump

- Fault in power supply to

- In the event of an open
circuit: Engine will not run

cuit to earth: Engine con-
tinues to run normally;

sumption when ignition is
switched on, as relay is
constantly energised and
fuel pump is always in op-

is not running.

Short circuit to positive

trol unit

- Short to positive in wir-
ing between fuel pump re-
lay -J17 and engine con-

not run

- In the event of a short cir-

however, high current con-

eration, even when engine

- In the event of a short cir-
cuit to positive: Engine will

- Rectify open circuit or
short circuit

=> "Current flow diagrams,
Electrical fault-finding and
Fitting locations" binder
Check fuel pump relay
-J17 => Page 93

Nofe:

If fault code "01259" has been stored, fault codes "01247 / 01249/ 01250/ 01251 /01252 /01253 / 01254
17923/ 17953" may also be stored, as these components are supplied with power from the fuel pump relay.

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

16486
Air mass meter -G70
Signal too low

- Unmetered air between air
mass meter -G70 and en-
gine

- Power supply for -G70 de-
fective

- Open circuit or short to
earth in signal wire between
-G70 and engine control
unit

- -G70 defective

- Faulty signal input in en-
gine control unit (control unit
defective)

- Emergency running mode
(substitute value from throttle
valve angle and engine
speed), thus no noticeable ef-
fect on engine running

- Locate and eliminate leak

- Check -G70 => Page
98

- Renew engine control unit
=> Page 78

V.A.G 1551 printout

16487

Air mass meter -G70
Signal too high

Possible fault cause

- Short to positive in signal
wire between air mass me-
ter -G70 and engine control
unit

- Fault in earth supply for -
G70

- -G70 defective

- Faulty signal input in en-
gine control unit (control unit
defective)

Possible effects

- Emergency running mode
(substitute value from throttle
valve angle and engine
speed), thus no noticeable ef-
fect on engine running

Fault elimination

- Check -G70 => Page
98

- Renew engine control unit
=>Page 78

V.A.G 1551 printout

Possible fault.cause

Possible effects

Fault elimination

16496

Intake air temperature sender -

G42
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Signal too low

- Short to earth in wiring
between intake air tem-
perature sender -G42

and engine control unit

- -G42 defective

- Faulty signal input in
engine control unit
(control unit defective)

- Emergency operation
(substitute value con-
stant 25.5 °C)

- Read measured value
block, display group 003
=>Page 41

- Check -G42 => Page
166

- Renew engine control
unit => Page 78

Nofes:

+ The fault "Signal too low" is only stored at idling speed approx. 3 minutes after starting.
+ The fault may also result from interchanging the plugs of the intake air temperature sender and the intake
manifold changeover valve. The sender plug is black, the one for the valve is blue.

V.A.G 1551 printout
16497

G42
Signal too high

Intake air temperature sender -

Possible fault cause

- Open circuit or short to
positive in wiring be-
tween intake air tem-
perature sender -G42
and engine control unit

- -G42 defective

- Earth supply for -G42
defective

- Faulty signal input in
engine control unit
(control unit defective)

Possible effects

- Emergency operation
(substitute value con-
stant 25.5 °C)

Fault elimination

- Read measured value
block, display group 003
=>Page 41

- Check -G42 => Page
166

- Renew engine control
unit => Page 78

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

16500

G62

Coolant temperature sender -

Implausible signal

- Coolant temperature
sender -G62 supplies im-
plausible signal due to
loose contact/corrosion
caused by moisture in
connector

- Faulty signal inputin en-
gine control unit (control

- Cold start problems at
very low temperatures
- Engine running prob-
lems when warm

- Increased fuel consump-|- Renew engine control

tion

unit defective)

- Increased emissions

- Read measured value
block, Display Group
003

=>Page 172

unit => Page 78

Nofes:

+ The temperature curve in the range up to 80 °C is compared to a model curve stored in the control unit. The
rate of rise of the model curve is slower than the actual value. If the actual values become too slow on
account of a fault, they will eventually coincide with the model values. The engine control unit detects this

fault as being implausible.

+ As soon as one of the faults has been stored in the fault memory, the engine control unit uses the intake air
temperature as a substitute value for starting the engine (starting engine substitute value) and computes
the engine temperature in line with a specified model (increase of 5.25 °C) every 65 seconds). A fixed
substitute value is assumed after a certain time for a warm engine. This fixed substitute value is again
governed by the intake air temperature.
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V.A.G 1551 printout
16501

Coolant temperature sender -
G62

Signal too low

Possible fault cause

- Short to earth in wiring
between coolant tem-
perature sender -G62
and engine control unit

- -G62 defective

- Faulty signal input in
engine control unit
(control unit defective)

Possible effects

- Cold start problems at
very low temperatures
- Engine running prob-
lems when warm

tion
- Increased emissions

- Increased fuel consump-

Fault elimination

- Read measured value
block, Display Group
003

=> Page 41

- Check -G62 => Page
172

- Renew engine control
unit => Page 78

Note:

As soon as the fault has been stored in the fault memory, the engine control unit uses the intake air temperature
as a substitute value for starting the engine (starting engine substitute value) and computes the engine tem-
perature in line with a specified model (increase of 5.25 °C) every 65 seconds). A fixed substitute value is
assumed after a certain time for a warm engine. This fixed substitute value is again governed by the intake air

temperature.

V.A.G 1551 printout
16502

Coolant temperature sender -
G62

Signal toochigh

Possible fault cause

» Opencircuit:or shortto
positiveinwiringebe-
tWeen*-G62°and’engine
control unit

- -G62 defective

- Earth supply for -G62
defective

- Faulty signal input in
engine control unit

Possible effects

= Coldstart problems at
very:low temperatures
='Engine running prob-
lems when warm

- Increased fuel consump-
tion

- Increased emissions

(control unit defective)

Fault elimination

- Read measured value
block, Display Group
003

=> Page 41

- Check -G62 => Page
172

- Renew engine control
unit => Page 78

Nofe:

As soon as the fault has been stored in the fault memory, the engine control unit uses the intake air temperature
as a substitute value for starting the engine (starting engine substitute value) and computes the engine tem-
perature in line with a specified model (increase of 5.25 °C) every 65 seconds). A fixed substitute value is
assumed after a certain time for a warm engine. This fixed substitute value is again governed by the intake air

temperature.

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

16505

Throttle valve potentiometer -
G69

Implausible signal

- Moisture or corrosion
in connector at throttle
valve potentiometer -
G69

- -G69 defective

- Jolting on acceleration
- Load change jolt on ac-
celerator release

- Idling speed control be-
haviour unstable

- Check throttle valve po-
tentiometer
=> Page 39
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Nofes:

+ The throttle valve potentiometer -G69 is located in the throttle valve control unit -J338.
+ The air throughput (air mass) at the relevant speed is checked with the throttle angle.
*

*

As soon as the error is identified, the control unit uses a substitute value formed from engine speed and air
mass.

If an error occurs simultaneously on the throttle valve potentiometer and the air mass meter, no emergency
operation function is possible. Consequence: The engine stalls.

V.A.G 1551 printout Possible fault cause |Possible effects Fault elimination
16506
Throttle valve potentiometer -
G69
Signal too low - Short to earth in signal|- Jolting on acceleration |- Check throttle valve po-
wire between -G69 and|- Load change jolt on ac-|tentiometer
engine control unit celerator release => Page 39
- Power supply for -G69 Rectify short circuit or
defective open circuit
- -G69 defective => "Current flow dia-
grams, Electrical fault-
finding and Fitting loca-
tions’ binder
Nofes:
*

The throttle valve potentiometer -G69 is located in the throttle valve control unit -J338.

As soon as the error is identified, the control unit uses a substitute value formed from engine speed and air
mass.

If an error occurs simultaneously on the throttle valve potentiometer and the air mass meter, no emergency
operation function is possible. Consequence: The engine stalls.

V.A.G 1551 printout Possible fault cause Possible effects Fault elimination

16507

Throttle valve potentiometer -

G69

Signal too high - Open circuit or short to|- Jolting on acceleration |- Check throttle valve

positive in signal wire |- Load change jolt on ac-|potentiometer
between -G69 and en- |celerator release => Page 39
gine control unit
- Fault in earth supply
for -G69
- -G69 defective

Notes:

+ The throttle valve potentiometer -G69 is located in the throttle valve control unit -J338.

As soon as the error is identified, the control unit uses a substitute value formed from engine speed and air
mass.

If an error occurs simultaneously on the throttle valve potentiometer and the air mass meter, no emergency
operation function is possible. Consequence: The engine stalls.

2.4 - Fault codes 16514 - 18259

V.A.G 1551 printout Possible fault cause Possible effects Fault elimination
16514

Bank 1, probe 1

1 6 01 - Self-diagnosis



Audi A8 1994 > QD

Motronic Fuel Injection and Ignition System (6-cylinder) - Edition 06.1998 Auoi

Electrical fault in circuit

lambda probe -G39

for lambda probe

clogged, dirty)

- Corrosion due to mois-
ture in connector for lamb-
da probe heating -Z19 or

- Short circuit between sig-
nal wire for lambda probe
and reference earth wire

- Signal wire amplitude too
small (lambda probe -G39
contaminated or probe slot

open loop control

- Rough idling

- Emissions not OK
- Increased fuel consump-
tion

- Lambda control switches to

- Rectify short circuit or
open circuit

=> "Current flow diagrams,
Electrical fault-finding and
Fitting locations" binder

- Check lambda control
=>Page 107

- Read measured value
block, Display Group 009
=>Page 52

V.A.G 1551 printout

16515

Bank 1, probe 1
Voltage too low

Possible fault cause

- Short to earth or short to
screening in lambda probe
signal wire

- Short to earth or short to
screening in lambda probe
reference earth wire

- Lambda probe defective
(dirty)

Possible effects

- Lambda control switches to
open loop control
- Rough idling

- Emissions not OK

- Increased fuel consumption

Fault elimination

- Rectify short circuit or open
circuit

=>"Current flow diagrams,
Electrical fault-finding and
Fitting locations" binder

- Check lambda control
=>Page 46

- Read measured value
block, Display Group 021
=>Page 52

V.A.G 1551 printout

16516

Bank 1, probe 1
Voltage too high

Possible fault cause

- Short to positive in signal
wire
- Short to positive in earth
wire
- Lambda probe defective

Possible effects

- Lambda control switches to
open loop control

- Increased fuel consumption
- Emissions not OK

- Soot on spark plugs

- Rough idling

Fault elimination

- Rectify short circuit or open
circuit

=>"Current flow diagrams,
Electrical fault-finding and
Fitting locations" binder
Check lambda control
=>Page 52

V.A.G 1551 printout

Possible fault cause

16518
Bank 1, probe 1
No activity

- Corrosion due to moisture
in connector for lambda
probe heating -Z19 or lamb-
da probe -G39

- Lambda probe defective
(dirty)

- Open circuit between
probe heating and engine
control unit

- No probe heating function

Possible effects

- Lambda control switches to
open loop control

- Increased fuel consumption
- Emissions not OK

- Soot on spark plugs

- Rough idling

Fault elimination

- Read measured value
block, Display Group 009
=>Page 52

- Check probe heating
=>Page 111

[V.A.G 1551 printout

|Possible fault cause

|Possible effects

|Fault elimination
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16534
Bank 2, probe 1

Electr. fault in circuit

=>Bank 1, probe 1
Fault code 16514

=>Bank 1, probe 1
Fault code 16514

=>Bank 1, probe 1
Fault code 16514

16535
Bank 2, probe 1

Voltage too low

=>Bank 1, probe 1
Fault code 16515

=>Bank 1, probe 1
Fault code 16515

=>Bank 1, probe 1
Fault code 16515

16536
Bank 2, probe 1

Voltage too high

=>Bank 1, probe 1
Fault code 16516

=>Bank 1, probe 1
Fault code 16516

=>Bank 1, probe 1
Fault code 16516

16538
Bank 2, probe 1

No activity

=>Bank 1, probe 1
Fault code 16518

=>Bank 1, probe 1
Fault code 16518

=>Bank 1, probe 1
Fault code 16518

V.A.G 1551 printout

16705

Engine speed sender -G28
Implausible signal

Possible fault cause

- Engine speed sender -
G28 loose
- Sender wheel loose

- Gap between engine
speed sender -G28 and
sender wheel greater than
2.3 mm

Possible effects

- Engine misfiring

Fault elimination

- Check engine speed sender -
G28=>Page 168

- Fit engine speed sender -G28
with correct shim

Nofes:

+ The fault "implausible signal" is set if the number of signals per crankshaft revolution starting from the ref-
erence mark gap is incorrect (60 signals).
+ -G28 is fitted with a shim to obtain a defined gap between -G28 and the sender wheel.
If the engine speed sender is fitted without the shim, it will be destroyed by the sender wheel.
+ The presence of swarf can result in additional signals.
+ If the gap between the sender and the sender wheel is too large or if the sender wheel is damaged, the
signals may not be sent or may be too small to be picked up.
+ The signal profile may be irregular if the sender wheel is loose.
+ Disturbance signals may cause additional signals to be detected.

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

16706
Engine speed sender -G28
No signal

- Open circuit or short to
earth or short to positive in
signal wire

- Open circuit or short to pos-
itive in earth wire

- -G28 loose or defective

- Open circuit in screening
for -G28

- Engine cuts out

- Engine will not start

- Rectify, open’ circuit or short
circuit

=> "Current flow diagrams,
Electrical fault-finding and
Fitting locations" binder

- Read measured value
block, display group 001
=> Page 39

- Check -G28 => Page 168
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V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

fective)

- Faulty signal inputin engine
control unit (control unit de-

- Renew engine control unit
=>Page 78

V.A.G 1551 printout

16711

Knock sensor 1 -G61
Signal too low

Possible fault cause

- Knock sensor loose or cor-
rosion on connector

- Open circuit in sender earth
wire between.knock.sensor
and-engine control:unit

- Knock sensor defective

- Open circuit or short to earth/
screen in signal wire between
knock sensor and engine con-
trol unit

- Faulty signal input in engine
control unit (control unit defec-
tive)

Possible effects

- High fuel consumption

- Poor performance

Fault elimination

- Tightening torque for knock
sensor: 20 Nm

- Check knock sensor
=>Page 176

- Read measured value block,
display group 017 or 018
=>Page 51

- Renew engine control unit =>
Page 78

V.A.G 1551 printout

16712

Knock sensor 1 -G61
Signal too high

Possible fault cause

sion on connector
- Knock sensor defective

- Possible engine damage

- Knock sensor loose or corro-

Possible effects

- Poor performance

- High fuel consumption

Fault elimination

- Tightening torque for knock
sensor: 20 Nm

- Check knock sensor
=>Page 176

16716
Knock sensor 2 -G66
Signal too low

=>Knock sensor 1 -G61
Fault code 16711

Fault code 16711

=>Knock sensor 1 -G61

=>Knock sensor 1 -G61
Fault code 16711

16717
Knock sensor 2 -G66
Signal too high

=>Knock sensor 1 -G61

Fault code 16712

Fault code 16712

=>Knock sensor 1 -G61

=>Knock sensor 1 -G61
Fault code 16712

V.A.G 1551 printout

16885

Vehicle speed signal
Implausible signal

Possible fault cause

- Speedometer sender de-
fective

- Open circuit or short circuit
between speedometer send-
er and speedometer

- Speedometer defective

Possible effects

- No air-conditioner com-
pressor shut-off in first gear
at full throttle

- Brief deviation between
idling speed and specified
speed

- Malfunctioning of systems
which use the vehicle
speed signal

Fault elimination

- Check vehicle speed signal

=> "Current flow diagrams,
Electrical fault-finding and Fit-

ting locations" binder

- Read measured value
block, display group 011, dis-
play zone 3 =>Page 49

- Check speed signal =>Page
145
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|Continued v

V.A.G 1551 printout

16885

Vehicle speed signal
Implausible signal

Possible fault cause
(Fault 16885 continued)

- Short circuit in signal wire
between speedometer and
another control unit which
uses the vehicle speed sig-
nal

- Open circuit or short in wir-
ing between dash panel in-
sert and engine control unit

- Faulty signal input in en-
gine control unit (control unit

defective)

Possible effects

- Malfunctioning of systems
which use the vehicle speed
signal

- Poor load change perform-
ance

Fault elimination

- Check speed signal =>Page
145

- Rectify open circuit or short
circuit

=> "Current flow diagrams,
Electrical fault-finding and
Fitting locations" binder

- Renew engine control unit
=>Page 78

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

16989
Control unit faulty

- Engine control unit defective

- Engine will not start

- Renew engine control unit =>
Page 78

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

17733
Knock control, cyl. 1
Control limit reached

- Poor quality fuel (less than
RON 91)

- Abnormal engine running
noise (ancillaries loose)

- Open circuit in screen wir-
ing of knock sensor 1 or 2

- Loose contact in the con-
nector

- Knock sensor tightened to
incorrect torque

- High fuel consumption
- Poor performance

- Rough engine running

- Maximum speed is not
reached

- Fill up with petrol of at least
RON 91

- Check knock sensor
=>Page 176

- Rectify open circuit or short
circuit

=> "Current flow diagrams,
Electrical fault-finding and
Fitting locations" binder

- Read measured value
block, display group 017 or
018 =>Page 51

- Tighten knock sensor

(20 Nm)

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

17734
Knock control, cyl. 2
Control limit reached

=> Knock control, cyl. 1
Fault code 17733

=> Knock control, cyl. 1
Fault code 17733

=> Knock control, cyl. 1
Fault code 17733

17735
Knock control, cyl. 3
Control limit reached

=> Knock control, cyl. 1
Fault code 17733

=> Knock control, cyl. 1
Fault code 17733

=> Knock control, cyl. 1
Fault code 17733

17736
Knock control, cyl. 4
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Control limit reached

=> Knock control, cyl. 1
Fault code 17733

=> Knock control, cyl. 1
Fault code 17733

=> Knock control, cyl. 1
Fault code 17733

17737
Knock control, cyl. 5
Control limit reached

=> Knock control, cyl. 1
Fault code 17733

=> Knock control, cyl. 1
Fault code 17733

=> Knock control, cyl. 1

Fault code 17733

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

17738
Knock control, cyl. 6
Control limit reached

=> Knock control, cyl. 1
Fault code 17733

=> Knock control, cyl. 1
Fault code 17733

=> Knock control, cyl. 1
Fault code 17733

17745
Bank 1, Hall sender -G163

Short to earth

- Short to earth in wiring
between Hall sender -
G163 and engine control
unit

- -G163 defective

- Faulty signal input in en-
gine control unit (control
unit defective)

- No engine power at full
throttle

- Exhaust emission values
not OK

- High fuel consumption

(Only has an effect in the
event of simultaneous fail-
ure of -G40 and -G163)

- Use current flow diagram
to eliminate short circuit

- -Check -G163
=>Page 78

Note on Faulf code 17745:

If both fault "17745" and "17799" have been stored in fault memory, fault "17799" may be a follow-on fault. In
this case start fault-finding with fault "17745".

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

17746

Bank 1, Hall sender -
G163

Open circuit / short to
positive

- Open circuit or short to
positive in signal wire
between Hall sender -
G163 and engine control
unit

- Faultin power supply or
earth connection for -
G163

- -G163 defective

- Faulty signal input in
engine control unit (con-
trol unit defective)

ev
fai

- No engine power at full
throttle

- Exhaust emission val-

ues not OK

- High fuel consumption

(Only has an effect in the

G163)

ent of simultaneous
lure of -G40 and -

- Use current flow diagram
to eliminate open circuit or short
circuit

- Check -G163=>Page 178

- Renew engine control unit =>
Page 78

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

17799
Bank 2, Hall sender -G40

Short to earth

- Short to earth in wiring
between Hall sender -G40
and engine control unit

- No engine power at full
throttle

- Exhaust emission values
not OK

- High fuel consumption

- Use current flow diagram
to eliminate short circuit
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V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

- -G40 defective

- Faulty signal input in en-
gine control unit (control
unit defective)

(Only has an effect in the
event of simultaneous fail-
ure of -G40 and -G163)

- Check -G40 => Page
78

Note:

If both fault "17745" and "17799" have been stored in fault memory, fault "17799" may be a follow-on fault. In
this case start fault-finding with fault "17745".

V.A.G 1551 printout

Possible fault cause

Possib

le effects

Fault elimination

17800
Bank 2, Hall sender -G40

Open circuit/ short to pos-
itive

- Open circuit or:shortto
positive in signal wire be-
tween Hall sender -G40
and engine control unit

- Fault in power supply or
earth connection for -G40
- -G40 defective

- Faulty signal input in en-
gine control unit (control
unit defective)

- Sender wheel loose orin-
correctly positioned

throttle

~No.engine power at full

- Exhaust emission values
not OK

- High fuel consumption
(Only has an effect in the

event of simultaneous fail-
ure of -G40 and -G163)

= Use current flow diagram
to eliminate open circuit or
short circuit

- Check -G40 => Page
178

- Renew engine control
unit => Page 78

- Perform visual inspection

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

17829
Secondary air inlet
valve -N122

Short to earth

(Fault only encountered on
vehicles with secondary air
induction)

- Short to earth in wiring be-
tween secondary air inlet
valve -N122 and engine con-
trol unit

- -N122 defective

- Faulty signal input in engine
control unit (control unit defec-
tive)

- Check secondary air system
=> Final Control Diagnosis,
Page 28

- Renew engine control unit =>
Page 78

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

17830
Secondary air inlet
valve -N122

Short circuit to positive
(Fault only encountered on
vehicles with secondary air
induction)

- Short to positive in wiring be-
tween secondary air inlet
valve -N122 and engine con-
trol unit

- -N122 defective

- Faulty signal input in engine
control unit (control unit defec-
tive)

- Check secondary air system
=> Final Control Diagnosis,
Page 28

- Renew engine control unit =>
Page 78

[V.A.G 1551 printout

|Possible fault cause

|Possible effects| Fault elimination
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17840
Secondary air inlet
valve -N122

Open circuit

(Fault only encountered on
vehicles with secondary air
induction)

- Open circuit in wiring be-
tween secondary air inlet
valve -N122 and engine con-
trol unit

- Fault in power supply to -
N122

- -N122 defective

- Faulty signal input in engine
control unit (control unit defec-
tive)

- Check secondary air system
=> Final Control Diagnosis,
Page 28

- Renew engine control unit =>
Page 78

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

17841
Secondary air pump relay -
J299

Open circuit

(Fault only encountered on
vehicles with secondary air
induction)

- Open circuit in wiring be-
tween secondary air pump re-
lay -J299 and engine control
unit

- Power supply for -J299 de-
fective

- -J299 defective

- Faulty signal input in engine
control unit (control unit defec-
tive)

- Check secondary air system
=> Final Control Diagnosis,
Page 28

- Renew engine control unit =>
Page 78

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

17842
Secondary air pump relay -
J299

Short circuit to positive
(Fault only encountered on
vehicles with secondary air
induction)

- Short circuit to positive in wir-
ing between secondary air
pump relay -J299 and engine
control unit

- -J299 defective

- Faulty signal input in engine
control unit (control unit defec-
tive)

- Check secondary air system
=> Final Control Diagnosis,
Page 28

- Renew engine control unit =>
Page 78

V.A.G 1551 printout

Possible fault' catise

Possible effects

Fault elimination

17843

Secondary air pump relay -
J299

Short to earth

(Fault only encountered on
vehicles with secondary air
induction)

- Short circuit to earth in wiring
between secondary air pump
relay -J299 and engine control
unit

- -J299 defective

- Faulty signal input in engine
control unit (control unit defec-
tive)

- Check secondary air system
=> Final Control Diagnosis,
Page 28

- Renew engine control unit =>
Page 78

[V.A.G 1551 printout

|Possible fault cause

|Possible effects

|Fault elimination
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17913
Idling switch -F60

Does not close / open cir-
cuit

- Throttle valve sticking
- -F60 defective

- Throttle cable setting
- Floor mat pressing down
on accelerator pedal

- Open circuit or short to
positive between idling
speed switch’-F60 and
engine control.unit

- Faulty signal input in en-
gine control unit (control
unit defective)

- Load change jolt on ac-
celerator release

- Idling speed outside
specified range

- AC compressor only acti-
vated at higher engine
speeds

- Check idling switch

=> Page 134

- Adjust throttle cable

=> 6-cylinder engine (5-
valve), Mechanical compo-
nents; Repair Group 20

- Rectify open circuit or
short circuit

=> "Current flow diagrams,
Electrical fault-finding and
Fitting locations" binder

- Renew engine control unit
=> Page 78

Note:

The idling speed switch -F60 is located in the throttle valve control unit -J338.

V.A.G 1551 printout
17914
Idling switch -F60

Does not open/short to
earth

Possible fault cause

- Moisture or corrosion on
plug connector for idling
speed switch -F60

- Short to earth between
idling speed switch -F60
and engine control unit
- -F60 defective

- Faulty signal input in en-
gine control unit (control
unit defective)

Possible effects

- Idling speed control
switches to open loop con-
trol

- Idling speed outside speci-
fied range

- Load change jolt on accel-
erator release

- AC compressor only acti-
vated at higher engine
speeds

Fault elimination

- Check idling switch
=>Page 134

- Rectify open circuit or
short circuit

=> "Current flow diagrams,
Electrical fault-finding and
Fitting locations" binder

- Renew engine control unit
=> Page 78

Nofte:

The idling speed switch -F60 is located in the throftle valve control unit -J338.

V.A.G 1551 printout

17920
Intake manifold changeover
valve -N156

tive

Short circuit to posi-

Possible fault cause

- Short circuit to positive
in wiring between intake
manifold changeover

valve -N156 and engine

control unit
- -N156 defective
- Faulty signal input

engine control unit (con-

trol unit defective)

Possible effects

--N156 does not open
(loss of power above
4700 rpm)

Fault elimination

- Check -N156=>Page 100

in - Renew engine control unit

=> Page 78
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V.A.G 1551 printout

17923
Intake manifold changeover valve -
N156

Short to earth

Possible fault cause

- Short circuit to earth
in wiring between in-
take manifold change-
over valve -N156 and
engine control unit

- -N156 defective
- Faulty signal input in
engine control unit

Possible effects

- -N156 does not
open (loss of power
above 4700 rpm)

(control unit defective)

Fault elimination

- Check -N156=>Page
100

- Renew engine control unit
=>Page 78

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

17924
Intake manifold changeover valve -
N156

Open circuit

- Open circuit in wiring
between intake mani-
fold changeover valve
-N156 and engine con-
trol unit

- Fault in power supply
to -N156

- -N156 defective

- Faulty signal input in
engine control unit
(control unit defective)

- -N156 does not
open (loss of power
above 4700 rpm)

- Check -N156=>Page
100

- Renew engine control unit
=>Page 78

V.A.G 1551 printout |Possible fault cause Possible effects Fault elimination

17953

Throttle valve control

Malfunction - Fault in power or earth - Increased idling speed - Read measured value
supply for throttle valve po- |- Load change jolt on acceler-|block, Display Group 023
tentiometer ator release => Page 53
--G69 and throttle valve po-
sitioner sender -G127
- Open circuit in signal wire - Check throttle valve con-
for -G69 and -G127 trol unit -J338
=> Page 131

- -G69 and -G127 defective
- Throttle valve stiff or dirty

Note:

If other faults affecting the throttle valve control unit, e.g. fault "00670", have been stored in the fault memory,
then fault "17953" may be a follow-on fault. In this case start fault-finding with the other faults.

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

17967
Throttle valve control unit -J338
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Fault in basic setting - Voltage at engine control - Read measured value
unit less than 10 V during blockDisplay Group 003, dis-
"Adaptation of throttle valve play zone 2=> Page 174 .
control unit -J338 to engine Check battery charge level
control unit"
Continued v
Notes:

+ Before dealing with the above-mentioned fault, always follow the information given on the next Page, as the
"Possible fault cause" for the above fault changed with control unit no. 4D0 907 551 C as of data status D07.
+ Control unit data status can be established by reading out control unit identification =>Page 1 .

V.A.G 1551 printout Possible fault cause Possible effects Fault elimination
17967 (Fault 17967 continued)
Throttle valve control unit -
J338
Fault in basic setting |- Conditions for basic set- |- Engine control unit - Create conditions for ba-

ting (adaptation of throttle [cannot learn stop values|sic setting (adaptation of
valve control unit) are no |[for throttle valve control [throttle valve control unit);
longer satisfied during unit because appropri- |check learning demand
adaptation: ate conditions have not |display

Driver presses accelerator|been fulfilled =>Page 132

during adaptation (idling
speed switch opens)
Driver starts engine during
adaptation (engine speed
signal is detected)

Notes:

+ Establish control unit data status by reading out control unit identification =>Page 1.

+ The fault "Throttleovalvescontrolounit~d338 faultcin ibasic:setting"is'stored: for control unit no. 4D0 907 551 C
with data status9lower than ‘D07 if the“voltage atthe engine ‘control unit'drops below 10 V during adaptation
of throttle valve control unit (for further notes =>Refer to next Page).

Notes continued:

+ With control unit no. 4D0 907 551 C as of data status D07, fault is stored if adaptation conditions are no
longer satisfied during adaptation of throttle valve control unit (see previous Page).

+ A new fault code (17972) was created as of data status D07 for undervoltage during adaptation (voltage
drops below 10 V) to provide better fault location and differentiation.

V.A.G 1551 printout Possible fault cause Possible effects Fault elimination
17972
Throttle valve control unit -
J338
Undervoltage during ba- |- Voltage at engine control |- Engine control unit can-|- Check power supply to en-
sic setting unit dropped below 10 V  [not learn stop positions of|gine control unit =>Page
during "Adaptation of throt-|throttle valve control unit.| 132
tle valve control unit -J338
to engine control unit".
V.A.G 1551 printout Possible fault cause Possible effects Fault elimination
17973
Throttle valve control unit -J338
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Lower stop not reached

- Throttle cable incorrect-
ly set

- Throttle valve dirty/stiff
- Floor mat pressing
down on accelerator ped-
al

- Throttle valve control
unit defective

control unit

- Engine control unit
cannot learn stop posi-
tions of throttle valve

- Check throttle cable set-
ting; adjust throttle cable
=> 6-cylinder engine (5-
valve), Mechanical com-
ponents; Repair Group
20 132

V.A.G 1551 printout|Possible fault cause Possible effects Fault elimination
17978
Engine control unit
disabled
- Attempted tampering - Engine starts but cuts out |- Check and if necessary per-
again immediately form key adaptation
=> Electrical System; Repair
Group 01; immobiliser Self-
diagnosis immobiliser Self-
diagnosis
- Short circuit in communica- - Interrogate fault memory
tion line => Electrical System; Repair
- Immobiliser control unit de- Group 01; Immobiliser Self-
fective/not fitted diagnosis Immobiliser Self-
diagnosis
Nofe:

If an attempt is made fo start the car with a key which has not been adapted, a static fault will be recorded. If
the car is then started with a correctly adapted key, the fault will be re-classified as a sporadic fault.

V.A.G 1551 printout

18010

Power supply terminal 30
Voltage too low

Possible fault cause

- Battery disconnected

- Permanent power supply at
control unit disconnected or

open circuit in wiring

Possible effects

-C

Fault elimination

control unit =>Page 174

heck supply voltage for engine

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

18020

Engine control unit incorrectly encoded

ded for 4WD

- Engine control unit
incorrectly encoded

- FWD with ASR enco-

lems

- Various faults
memory

- ASR warning |
lights

- Engine running prob-

- Increased emissions

- No ASR function

- Encode control unit
=> Page 32

in fault

amp

V.A.G 1551 printout

Possible fault cause

Possible effects

Fault elimination

18034
CAN bus
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No message from gear- |- Fault in data lines lead- |- Automatic gearbox goes in-[- Check CAN bus => Page
box control unit ing to gearbox control unit{to emergency operation 155

- Engine running problems
(juddering gear changes,
load change jolts)

18259

CAN bus

No message from ABS |- Fault in data lines lead- |- No electronic stability pro- |- Check CAN bus => Page
control unit ing to ABS control unit  |gram 155

3 - Final control diagnosis

3.1 - Final control diagnosis

Notes:

+ The final control diagnosis can only be performed with the engine stopped and the ignition switched on.

+ The final control diagnosis is terminated if the engine is started or if an engine speed pulse is detected.

+ During the final control diagnosis, individual control elements continue to be actuated until the test pro-
gramme is advanced to the next control element by pressing the = key.

+ The control elements can be checked acoustically or by way of touch.

+ If the final control diagnosis is to be repeated without first starting the engine briefly, switch off the ignition
for approx. 20 seconds.

+ The electric fuel pump runs continuously throughout the final control diagnosis.

+ The final control diagnosis is terminated after 10 minutes.

The final control diagnosis activates the following components in the stated sequence:

Actuation sequence
Injector, cylinder 1 -N30
Injector, cylinder 2 -N31
Injector, cylinder 3 -N32
Injector, cylinder 4 -N33
Injector, cylinder 5 -N83
Injector, cylinder 6 -N84
Solenoid valve 1 for activated charcoal filter -N80

Secondary air inlet valve -N112 (only on vehicles
with secondary air induction)

9 Secondary air pump relay -J299 (only on vehicles
with secondary air induction)

10 Intake manifold changeover valve -N156

11 Camshaft adjustment 1 (camshaft adjustment valve
1 -N205 and camshaft adjustment valve 2 -N208)

I[N || |WIN|—=

Test requirements:

* Engine fuses OK
+ Idling switch -F60 OK
* Fuel pump relay -J17 OK

- Connect fault reader V.A.G 1551 (V.A.G 1552) and select the engine electronics control unit with the "Ad-

dress word" 01. Engine must not be running.
(Connecting fault reader and selecting engine electronics control unit => Page 1 .)

-> When adjacent display appears:
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Rapid data transfer HELP
Select function XX

- Enter "03" to select the function "Final control diagnosis".

-> \When adjacent display appears:

Rapid data transfer
03 - Final control diagnosis

- Confirm entry with Q key.
Checking injectors

-> Display readout:

Final control diagnosis
Injector, cylinder 1 -N30

Note:

Fuel pump relay should pull, fuel pump should run, flow noise at fuel pressure regulator is clearly audible If fuel
pump does not run, check actuation =>Page 93 .

- Turn the throttle mechanism on the throttle valve control unit to open the idling switch.
The valve should click five times.

- Toswitch to the nextinjector, press the = key. (itis also possible to advance the programme without checking
the injector in question.).

- Use this procedure to check all the injectors in sequence.

If one of the injectors is not actuated (does not click):

- Check injectors => Page 85.

Actuation of activated charcoal filter system solenoid valve

- Press the =key.

-> Display readout:

Final control diagnhosis
Solenoid valve 1 for activated charcoal
Ffilter -N80

This solenoid valve will continue to be actuated (clicks) until the = key is pressed to switch to the next control
element.

If the valve is not actuated (does not click):

- Check the activated charcoal filter system solenoid valve 1 -N80 =>Page 127 .
Actuation of secondary air inlet valve

(only on vehicles with secondary air induction)

- Press the =key.

-> Display readout:

Final control diagnosis
Secondary air inlet valve -N112

This valve will continue to be actuated (clicks) until the = key is pressed to switch to the next control element.
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If the valve is not actuated (does not click):

- Check secondary air inlet valve -N112 =>Page 117 .
Actuation of secondary air pump relay

(only on vehicles with secondary air induction)

- Press the =key.

-> Display readout:

Final control diagnosis
Secondary air pump relay -3299

Secondary air pump relay -J299 actuates secondary air pump motor -V101. This runs intermittently until
final control diagnosis is concluded by pressing = key.

If secondary air pump does not run intermittently:

- Check secondary air pump relay -J299=>Page 122 .
Actuation of intake manifold changeover valve

- Press the =key.

-> Display readout:

Final control diagnosis
Intake manifold changeover valve -N156

This valve will continue to be actuated (clicks) until the = key is pressed to switch to the next control element.
If the valve is not actuated (does not click):
- Check intake manifold changeover valve-N156 => Page 100 .
Actuation of camshaft adjustment valves
- Press the =key.

-> Display readout:

Final control diagnosis
Camshaft timing control 1

Camshaft adjustment valve 1 -N205 and camshaft adjustment valve 2 are actuated -N208 (click) until final
control diagnosis is concluded by pressing = key.

If the valve is not actuated (does not click):

- Check camshaft adjustment valve =>Page 183 .
- Press the =key.

Note:

Before selecting function 03 "Final control diagnosis"” again, switch off the ignition for approx. 20 seconds.
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4 - Basic setting

4.1 - Basic setting

With the engine stopped, the following operation can be performed with the basic setting function:
+ Adaptation of the throttle valve control unit to the engine control unit => Display Group 098
With the engine running, the following operations can be performed with the basic setting function:

+ Learning process for lambda control => Respective display group
+ Fault finding by means of pin-pointed activation and deactivation of the lambda control => Page 56,
display group 099

Test conditions for operations with engine running

Coolant temperature at least 85 °C.

Electrical consumers switched off (radiator fan must not run during the test)
Air conditioner switched off

Selector lever in position P or N

No faults stored in fault memory

- Connect fault reader V.A.G 1551 (V.A.G 1552) and select the engine electronics control unit with the "Ad-
dress word" 01. When doing this the engine must be running at idling speed.
(Connecting fault reader and selecting engine electronics control unit => Page 1 .)

-> \When adjacent display appears:

Rapid data transfer HELP
Select function XX

- Enter "04" to select "Start basic setting" and confirm with Q key.

-> When adjacent display appears:

Basic setting Q
Enter display group number XXX

- Enter the required display group humber =>Reading measured value block display groups, Page 35 .

Example:
- Enter "000" for "Display group number 000" and confirm entry with Q key.

-> Display readout:

Basic setting O Q

3 4 5 6 7
8 9 10
Notftes:

+ Indisplay group 000 the measured values are shown in decimal form.
+ If the printer is switched on, the current display can be printed out on the record slip.
+ Proceed as follows to switch to a different display group:

Display group V.A.G 1551 V.A.G.1552
Higher Press key 3 Pressc* '‘button
Lower Press key 1 Press | key
Skip Press the C key | Press the C key

- If all the display zones show the specified values, press the =key.

-> When adjacent display appears:
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Rapid data transfer HELP
Select function XX

- Enter "06" for "End output" function and confirm entry with Q key.

Display Group 000

Display group 000 (decimal values)1)

Basic setting 0 > |+« Display

112(3(4]|5|6|7(8]9]| 10|+ Display zones Specification | Corresponds to

Lambda learned value, bank 2 (mul.) 115...141 -10...10 %

Lambda learned value, bank 1 (mul.) 115...141 -10...10 %

Lambda control value, bank 2 115...141 -10...10 %

Lambda control value, bank 1 115...141 -10...10 %

Learned value for idling speed air mass 118...138 -5...5 kg/h

Control value for idling speed air mass 115...141 -10...10 %

Throttle valve angle 0...12 0..5<°

Engine speed 64...76 640...760 rpm

Engine load 20...50 1.0..2.5 ms

Coolant temperature 171...204 80...105 °C

1) This table is only intended to give an outline. Where appropriate, the individual measured values are
evaluated in display groups 001...099 in the "Reading measured value block" function => Page 34 onwards.

5 - Encoding control unit

5.1 - Encoding control unit

If the appropriate code for the vehicle is not displayed or if the control unit has been renewed, the control unit
must be encoded as follows:

- Connect fault reader V.A.G 1551 (V.A.G 1552) and select the engine electronics control unit with the "Ad-
dress word" 01. The ignition must be switched on
(Connecting fault reader and selecting engine electronics control unit => Page 1 .)

-> When adjacent display appears:

Rapid data transfer HELP
Select function XX

- Enter "07" for the function "Encode control unit" and confirm entry with Q key.

-> When adjacent display appears:

Encoding control unit Q
Enter code number XXXXX (0-32000)

- Enter the control unit code in accordance with the encoding table => Page 33.

Key to code
XX Country/emissions
X Drive/auxiliary functions
X Gearbox
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| X | Vehicle type |

Example of encoding

04003|European Union member state, FWD with no
traction control system, 5-speed manual gear-
box, Audi A8

-> If adjacent display appears (example):

Encoding control unit Q
Enter code number 04003 (0 - 32000)

- Confirm entry with Q key.

-> The fault reader V.A.G 1551 display will show the control unit identification. For example:

4D0907551L 2.81 V6/5V MOTR HS DO7
Code 04003 WSC 12345

Note:
-> When adjacent display appears.:

Function unknown or cannot
be carried out at present.

The code number that was entered was not authorised.
- Press the =key.

-> Display readout (function selection):

Rapid data transfer HELP
Select function XX

5.2 - Encoding table

Country/emissions 02 Non-member states of the European Union (MVEG )
04 Member states of the European Union (MVEG II)

05 Engines with secondary air induction (MVEG IIl)

08 China and Confederation of Independent States (CIS)
FWD without traction control system

FWD with traction control system

4WD without traction control system

4WD with electronic stability program

Gearbox 0 5-speed manual gearbox

5 Automatic gearbox 01V

Vehicle type 3| Audi A8

Noftes:
+ Vehicles with traction control system (ASR) can be recognised from ASR warning lamp in centre section of
dash panel. Control unit -J104 responds in self-diagnosis with designation "ABS/ASR" or "ABS/EDS/ASR".

Drive/auxiliary functions

WIN |~ |O
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+ ->Vehicles with electronic stability program (ESP) can be recognised from ESP warning light in centre
section of dash panel or from hydraulic pump for electronic stability program -V156 -arrow- on left of engine
compartment beneath hydraulic unit. Control unit -J104 responds in self-diagnosis with designation "ABS/
ESP 4WD".

6 - Reading measured value block

6.1 - Reading measured value block

Test requirements:

Coolant temperature at least 85 °C.

Electrical consumers switched off (radiator fan must not run during the test)
Air conditioner switched off

Selector lever in position P or N

No faults stored in fault memory

- Connect fault reader V.A.G 1551 (V.A.G 1552) and select the engine electronics control unit with the "Ad-
dress word" 01. When doing this the engine must be running at idling speed.
(Connecting fault reader and selecting engine electronics control unit => Page 1 .)

-> When adjacent display appears:

Rapid data transfer HELP
Se TECT " Functivon XX

- Switch on the fault reader printer with the print key. The indicator lamp in the key must light up.
- Enter "08" to select the function "Reading measured value block" and confirm entry with Q key.

-> When adjacent display appears:

Reading measured value block Q
Enter display group number XXX

- Enter the required display group number =>Display groups, Page 35 .
- Confirm entry with Q key.

-> Display for display group 000:

Reading measured value block O
1 2 3 4 5 6 7
8 9 10

-> Display for display group 001 (example):

Reading measured value block 1
1

Notes:

+ If the printer is switched on, the current display can be printed out on the record slip.
+ Proceed as follows to switch to a different display group:

Display group V.A.G 1551 V.A.G 1552
Higher Press key 3 Press 1 button
Lower Press key 1 Press | key
Skip Press the C key | Press the C key

- If all the display zones show the specified values, press the =key.
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6.2 - Display groups

Display Group No. Display Designation
000 Reading measured val- | 1 = Coolant temperature
ue block
Basic function 12345678910 2 = Engine load
3 = Engine speed
4 = Throttle valve angle
5 = Idling speed air mass control value (idling speed control)
6 = Learned value for idling speed air mass
7 = Mixture formation control value, bank 1
8 = Mixture formation control value, bank 2
9 = Mixture formation learned value, bank 1
10" ="Mixture formation learned value, bank 2
Display Group No. Display Designation
001 Reading measured value |1 = Engine speed
block 1
Basic function |1234 2 = Engine load (injection period per crankshaft revolution)
3 = Throttle valve angle
4 = Ignition timing
002 Reading measured value [1 = Engine speed
block 2
Basic function (1234 2 = Engine load (injection period per crankshaft revolution)
3 = Injection period (per engine cycle)
4 = Intake air mass
003 Reading measured value |1 = Engine speed
block 3
Basic function |1234 2 = Battery voltage
3 = Coolant temperature
4 = Intake air temperature
Displaﬁl Group Display Designation
0.
004 Reading 1 = Throttle valve angle
measured val-
ue block 4
Idling speed (1234 2 = Idling speed air mass learned value (in selector lever position P or N on
stabilisation automatic gearbox)
3 = Idling speed air mass learned value for automatic gearbox in selector lever
position
2,3,4,D
4 = Operating status:
Idling
Part load
Full throttle
Overrun
Enrichment

005 Reading
measured val-
ue block 5

—
1

Engine speed (actual)
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Display Group Display Designation
No.
Idling speed (1234 2 = Engine speed (specified)
stabilisation 3 = Control value for idling speed stabilisation (idling speed control)
4 = Air mass
Display Group No. Display Designation

006 Reading measured value |1 = Engine speed
block 6
Idling speed 1234 2 = Idling speed air mass control value (idling speed control)
stabilisation 3 = Lambda control, bank 1
4 = Lambda control, bank 2
007 tFjeagigg measured value |1 = Lambda learned value, bank 1 (multiplicative)
oc
Lambda 1234 2 = Lambda learned value, bank 2 (multiplicative)
learned values 3 = Lambda learned value, bank 1 (additive)
4 = Lambda learned value, bank 2 (additive)
008 Reading measured value |1 = Engine speed
block 8
Lambda 1234 2 = Injection period (injection period per engine cycle)
learned values 3 = Lambda learned value, bank 1 (additive)
4 = Lambda learned value, bank 2 (additive)
Display Group No. Display Designation

009 Reading measured |1 = Lambda probe voltage, bank 1
value block 9
Lambda 1234 2 = Lambda probe voltage, bank 2
probe 3 = Duty cycle of ACF solenoid 1 -N80
voltage 4 = Lambda correction factor with fuel tank breather system active
010 Reading measured |1 = Duty cycle of ACF solenoid 1 -N80
value block 10
Fuel tank 1234 2 = Lambda correction factor with fuel tank breather system active
breather 3 = Fill level of activated charcoal canister -N80
4 = Fuel tank breather system purging rate
011 Reading measured |1 = Engine speed
value block 11
Fuel 1234 2 = Engine load (injection period per crankshaft revolution)
consumption 3 = Vehicle speed
4" ="Fgel consumption

Display Group No. Display Designation
012 Reading measured value 1 = Engine speed
block 12
Knock 1234 2 = Ignition timing retardation by knock control, cylinder 1
control 3 = Ignition timing retardation by knock control, cylinder 2
4 = Ignition timing retardation by knock control, cylinder 3
013 Reading measured value 1 = Engine load
block 13
Knock 1234 2 = Ignition timing retardation by knock control, cylinder 1
control 3 = Ignition timing retardation by knock control, cylinder 2
4 = Ignition timing retardation by knock control, cylinder 3

36 01 - Self-diagnosis




Audi A8 1994 > (D

Motronic Fuel Injection and Ignition System (6-cylinder) - Edition 06.1998 Auoi

Display Group No.

Display

Designation

014

Knock
control

Reading measured value
block 14

1234

w

Engine speed

= Ignition timing retardation by knock control, cylinder 4
Ignition timing retardation by knock control, cylinder 5
Ignition timing retardation by knock control, cylinder 6

Display Group No.

Display

Designation

015 Reading measured value |1 Engine speed
block 15
Knock 1234 2 = Ignition timing retardation by knock control, cylinder 4
control 3 = Ignition timing retardation by knock control, cylinder 5
4 = Ignition timing retardation by knock control, cylinder 6
016 Reading measured value;..}1 Engine speed
block- 16
Knock 1234 2 = Engine load
control 3 = Ignition timing
4 = Sum total of ignition timing retardation by knock control
017 Reading measured value |1 Engine speed
block 17
Knock 1234 2 = Knock sensor voltage signal, cylinder 1
sensor 3 = Knock sensor voltage signal, cylinder 2
4 = Knock sensor voltage signal, cylinder 3

Display Group No.

Display

Designation

018

Knock
sensor

Reading measured value
block 18

1234

—_

Engine speed

Knock sensor voltage signal, cylinder 4
Knock sensor voltage signal, cylinder 5
Knock sensor voltage signal, cylinder 6

019

Torque
reduction

Reading measured value
block 19

1234

=1k~ WDN

Engine speed

Engine load (injection period per crankshaft revolution)
Required engine torque (specified torque)
Actual engine torque (actual torque)

020

Operating
status

Reading measured value
block 20

1234

=k WODN

w N

Engine speed

Gear recognition signal
Engine speed increase, air conditioner

4 Air conditioner compressor
Display Group No. Display Designation
021 Reading measured value |1 Engine speed
block 21
Operating 1234 2 Engine load (injection period per crankshaft revolution)

status 3 Coolant temperature

Lambda 4 Lambda control OFF/ON

control
022 Ignore
023 Reading measured value |1 Learning demand display

block 23

6.2 - Display groups 37



QOOD Audi A8 1994 >

Auor_Motronic Fuel Injection and Ignition System (6-cylinder) - Edition 06.1998

Display Group No. Display Designation
Adaptationof |1234 2 = Lower stop of throttle valve positioner
throttle valve 3 = Emergency running stop for throttle valve positioner
positioner 4 = Upper stop of throttle valve positioner
Display Group No. Display Designation
024 Reading measured value |1 = Engine speed
block 24
Traction 1234 2 = Reduction stages
control 3 = Required engine torque (engine specified torque / MMS)
system 4 = Actual engine torque (engine actual torque / MMI)
025 Reading measured value (1 = Engine speed
block 25
System 1234 2 = Engine load
status 3 = System status
4 = Not allocated
Display Group No. Display Designation
026 Reading measured value block 26 1 = Engine speed
Camshaft 1234 2 = Engine load
timing 3 = Camshaft timing control, bank 1
control 4 = Camshaft timing control, bank 2
027 Reading measured value block 27 1 = System status
Camshaft 1234 2 = Not allocated
timing 3 = Camshaft timing control, bank 1
control 4 = Camshaft timing control, bank 2
028...094 Ignore
095 Reading measured value block 95 1 = Engine speed
Basic 1234 2 = Engine load
function 3 = Ignition timing
4 = Coolant temperature
096...097 For development and production only
Display Group No. Display Designation
098 Reading measured value block 98 |1 = Throttle valve potentiometer voltage
Adaptationof 1234 2 = Throttle valve positioner potentiometer voltage
throttle valve 3 = Operating status: idling speed / part throttle
control 4 = Adaptation status:
unit Adaptation running
Adaptation OK
Adaptation ERROR
099 Reading measured value block 99 |1 = Engine speed
Lambda 1234 2 = Coolant temperature
control 3 = Lambda control
4 = Lambda control ON/OFF
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6.3 - Reading measured value block: Display Groups 001 to 010

Display group 001, basic function:

640...760
rpm

Reading measured value block 1

1.0...2.5
ms

o>

9..15°
BTDC

0..5<°

« Display

Ignition timing

Throttle valve angle

Engine load (injection period per crankshaft revolution)

Idling speed is shown in increments of 40

Notes on display zone 2:

*

At 4000 rpm - approx. 7.5 ms
At 6000 rpm - approx. .6.5 ms

Test table, Display Group 001

The maximum engine load decreases by about 10% for every 1000 m above sea level.
The maximum engine load also falls by up to 10% at very high ambient temperatures.
The following minimum values are attained when driving at full load:

Display zone
1

Readout on V.A.G 1551
Less than 640 rpm

Cause of fault

- Throttle valve control unit -J338
sticking or defective

Fault elimination

- Check throttle valve control unit -
J338 =>Page 131

Greater than 760 rpm

- Idling speed switch -F60 not
closed/defective

- Large quantity of unmetered air
(cannot be compensated by idling
speed stabiliser)

- Throttle valve control unit -J338
sticking or defective

- Interrogate fault memory,
=> Page 4
- Eliminate air leak

- Check throttle valve control unit -

J338 =>Page 131

Test table, Display Group 001

Display zone

Readout on V.A.G 1551

Cause of fault

Fault elimination

2

Less:than.1.0:ms:

- Lower values-can.only.occur
whenwehicleiisdnoverrun

Greater than 2.5 ms

- Poor idling (not running on all
cylinders)

- Air mass meter -G70 defective

- Throttle valve control unit -J338
defective

- Electrical consumers on
- Steering wheel at full lock

- Gear engaged (automatic gear-
box)

- Lambda control on rich or lean
stop

- Injector or spark plugs defective

- Interrogate fault memory
=>Page 4

- Check throttle valve control unit -
J338 =>Page 131

- Switch off the consumers

- Centre steering wheel

- Move selector lever to P or N

- Check lambda control
=> Display Group 006
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Test table, Display Group 001

Display zone|Readout on V.A.G 1551 Cause of fault Fault elimination
3 Less than 0 <° - Not possible
Greater than 5 <° - Adaptation of throttle valve con- |- Perform adaptation of throttle
trol unit -J338 not performed valve control unit -J338
=> Page 4

- Throttle valve potentiometer in |- Check throttle valve control unit -
throttle valve control unit-J338 de-|J338 =>Page 131

fective or incorrectly adjusted
- Throttle cable setting - Adjust throttle cable

=> 6-cylinder engine (5-valve), Me-
chanical components; Repair
Group 20

- Throttle valve sticking - Eliminate cause

Note on display zone 3:
The value displayed when the accelerator pedal is fully depressed is around 75...95 <°.

Display group 002, basic function:

Reading measured value block 2 > « Display
640...760 1.0..25 1.0...4.0 3.0..5.0
rpm ms ms gls

| Intake air mass
Injection period (injection period per engine cycle)
Engine load - see Display Group 001
Idling speed is shown in increments of 40

Notes on Display Group 002:

+ Display zone 2 shows the injection period corresponding to the intake air mass and the engine load when
idling. This value is a calculated, theoretical value which, because of the processor technology, only relates
to a single crankshaft revolution. The engine load when idling is the load created by the internal friction which
the engine has to overcome and the power required to drive the ancillaries. The intake air mass is shown
in display zone 4.

+ Display zone 3, on the other hand, shows the injection period for a complete engine cycle, i.e. two crankshaft
revolutions.

Notes on display group 002 continued:

+ However, the value shown in display zone 3 is not approximately twice the value in display zone 2, but a
corrected actual injection period. Correction for variables such as:

- Lambda control/

- Fuel supply from the activated carbon canister

- Air density, air temperature

- Vehicle voltage (faster / slower opening of injectors)

+ For example, if the engine takes in unmetered air, only the calculated value in display zone 2 (injection
period per crankshaft revolution) should change. The lambda control will ensure that the actual injection
period per complete engine cycle remains at the specified value.
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Nofes on display zone 4.

+ The display shows the air mass measured by the air mass meter.
+ Inthe event of emergency running caused by a fault in the throttle valve control unit, the engine runs without
idling speed stabilisation at an increased idling speed (1100...1300 rpm) produced by the emergency running
slot. The air throughput is roughly 4.5...5.5 g/s.
+ If the engine control unit detects a fault at the air mass meter, the throttle valve potentiometer substitute

value is displayed in g/s.

Test table, Display group 002

Display zone

Readout on V.A.G 1551

Cause of fault

Fault elimination

1

- Refer also to display group 001,
display zone 1 => Page 39

2 - Refer also to display group 001,
display zone 2 => Page 39

3 Less than 1.0 ms - Large quantity of fuel from the ac-|- Check solenoid valve for activa-
tivated charcoal filter (ACF) sys- |ted charcoal canister =>Page
tem 127 .
- Wrong injectors installed (deliv- |- Check injection quantity
ery rate too high) => Page 90

Greater than 2.5 ms |- Increased engine load due to - Eliminate load

electrical consumers, air condition-
er, gear engaged, power assisted
steering on full lock

4 Less than 3.0 g/s - Large quantity of unmetered air |- Eliminate air leak

between intake manifold and air
mass meter

Greater than 5.0 g/s

- Gear engaged (automatic gear-
box)

- Engine load from ancillaries

- Move selector lever to P or N

- Remove load (air conditioner,

power steering etc.)

Display group 003, basic function:

Reading measured value block 3

640...760 10...14.5
rpm V

> |« Display

| Intake air temperature

Coolant temperature

Battery voltage

Idling speed is shown in increments of 40

Note on display zone 3:

As soon as a fault relating to the coolant temperature sender (-G62) has been stored in the fault memory, the
engine control unit uses the intake air temperature as substitute value for engine start (starting temperature

substitute value). The temperature then increases in line with a model curve stored in the control unit. A fixed
substitute value is displayed after a certain time for a warm engine. This fixed substitute value is again governed

by the intake air temperature.

Note on display zone 4:

It is not possible to give specified values as the display readout is heavily affected by the ambient temperature.
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Test table, Display group 003

Display zone

Readout on V.A.G 1551

Cause of fault

Fault elimination

1

- Refer also to display group 001,
display zone 1 => Page 39

2

Less than 10 V

- Alternator defective, battery
heavily discharged

- High load on electrical system
shortly after starting engine due to
high charge current and load from
ancillaries

- Contact resistance in power sup-
ply or earth connection for engine
control unit

- Current drain with ignition off

- Check voltage, charge battery

- Increase engine speed for several
minutes and switch off ancillaries

- Check power supply to engine
control unit => Page 174

- Eliminate current drain

Greater than 14.5V

- Voltage control on alternator de-
fective

- Excess voltage from assisted
start or high speed charger

- Check voltage; if necessary, fit a
new voltage regulator.

- Interrogate fault memory
=>Page 4

Test table, Display group 003

perature sender -G42

Display zone|Readout on V.A.G 1551 Cause of fault Fault elimination
3 Less than 80 °C - Engine too cold - Perform test drive if necessary
- Coolant temperature sender or |- Coolant temperature sender-
wiring to engine control unit Check -G62 => Page 172
- Coolant temperature sender
supplies implausible signal due to
loose contact/corrosion (moisture
in connector)
Greater than 105 °C |- Radiator dirty - Clean radiator
- Radiator fan not working - Check function
- Thermostat defective - Check coolant thermostat
- Coolant temperature sender or |- Check coolant temperature send-
wiring to engine control unit er -G62 => Page 172
4 Constant 25.5 °C - Fault detected at intake air tem- |- Interrogate fault memory

=>Page 4

- Intake air temperature sender
--G42

- -Check -G42 => Page 166

Display group 004: Idling speed stabilisation:

Reading measured value block 4 > « Display
0.5 -0.7..+0.7 -0.7..40.7 Idling
<° g/s gls

Operating status (idling, part throttle, full
throttle, enrichment, overrun)

Idling speed air mass learned value for automatic in selector

lever position 2, 3,4, D

Idling speed air mass learned value (manual gearbox in idling speed position/automatic
gearbox in selector lever position P or N)

Throttle valve angle
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Test table, Display group 004

Display zone|Readout on V.A.G 1551 Cause of fault Fault elimination

2 Less than -0.7 g/s |- Unmetered air downstream of |- Eliminate air leak
throttle valve

Higher than +0.7 g/s |- Heavy load caused by ancillaries |- Switch off air conditioner and
electrical consumers

- Constriction/foreign matter in in- |- Eliminate constriction/foreign
take area matter

Nofe on display zone 1:

The value displayed when the accelerator pedal is fully depressed is around 75...95 <°.

Notes on display zones 2 and 3:

*

*

*

The display shows how far the learned values of the idle stabilisation have "drifted away" from the pre-
programmed mean value. With a new engine, the display will show a positive value because of the greater
friction; if the engine-has beenrurvinrit will showanegativevalue: A value 6f<0.70 g/s combined with too
low a value in Display'‘Group 005, display' zone'3, indicates'the presence of Unmetered air.

The value displayed'is not measured by the air mass meter but’calculated from information from the throttle
valve potentiometer.

The display in zone 3 is always 0 for vehicles with manual gearbox.

Note on display zone 4:

The following operating statuses are displayed:

L R IR R R 4

Idling

Part throttle

Full throttle

Overrun

Enrichment (full throttle enrichment)

Display group 005: Idling speed stabilisation:

Reading measured value block 5 > « Display
640...760 700 -10...+10 3.0..5.0
rpm rpm % g/s
| Air mass

Control value for idling speed air mass
Engine speed (specified value - internal control unit computed value)

Engine speed (actual) is shown in increments of 10
Display: max. 2550 rpm in increments of 10

Notes on display zone 3:

L 4

The change in air mass during idling is shown as a percentage. As soon as the change has been compen-
sated by the idle stabilisation learning process, the mean value is restored. The amount of deviation from
the mean value depends on the extent of the load change (e.g. as a result of switching electrical consumers
on or off).

During idling, the air mass requirement varies with changing load conditions, even though the engine speed
is constant.

The learning process proceeds in small stages each time the idling switch closes. In the event of a large
deviation, several stages are required. A brief burst of throttle must be given for this purpose at intervals of
roughly 20 seconds. Each time this is done, a further stage of the learning process is performed.

The "drifted" deviation then appears in display group 004, display zone 2. The values from the idling speed
control remain outside the tolerance if the learned values in display group 004, display zone 2 have reached
the stop.
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+ Stop values: -1.70 or +1.70 g/s

Display group 006: Idling speed stabilisation:

Reading measured value block 6 > « Display
640...760 -10...+10 -10...+10 -10...+10
rpm % % %

| Lambda control, bank 2
Lambda control, bank 1
Idling speed air mass control value - refer to display group 005

Engine speed (actual) is shown in increments of 10
Display: Max. 2550 rpm in increments of 10

Test table, Display group 006

Display zone|Readout on V.A.G 1551 Cause of fault Fault elimination

3/4 Outside tolerancecrange|sNegative display:-engine toarichf-Wait-30 seconds for the display
consequence: LLambda control ef=c[tostabilise

fects'leaning

- Positive display ("+" is not dis-
played) - engine too lean, conse-
quence Lambda control effects en-

richment
- Unmetered air - Eliminate air leak
- Injector defective - Check injection quantity

=> Page 90

- Lambda learned values at stop |- Check lambda learned values,
refer to display group 007

Notes on display zones 3 and 4.

+ The display must fluctuate around zero. If a constant O is displayed, the lambda control has switched from
closed-loop control to open-loop control because there is a fault in the lambda control: Interrogate fault
memory =>Page 4.

+ Operating status of lambda control: Check display group 021, display zone 4 =>Page 52

Display group 007: Lambda learned values

Reading measured value block 7 > « Display
-10..+410 -10...+10 -10..+10 -10...+10
% % % %

| Lambda learned value, bank 2 at idling speed (additive)
Lambda learned value, bank 1 at idling speed (additive)

Lambda learned value, bank 2 at part throttle (multiplicative)

Lambda learned value, bank 1 at part throttle (multiplicative)

Notes on all display zones:

Low values mean that the engine is running too rich, and the lambda confrol is compensating by leaning out
the mixture.

+ High values mean that the engine is running too lean, and therefore the lambda control is compensating by
enriching the mixture.
+ If there is no voltage in the control unit, all the learned values will be reset.
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+ add = additive, i.e. effect of fault (e.g. unmetered air) is less pronounced with increasing engine speed. For
the additive learned value, the injection period is altered by a fixed amount. This mount is not governed by
the basic injection period.

+ mul = multiplicative, i.e. effect of fault (e.g. injector fault) is more pronounced with increasing engine speed.
The multiplicative learned value represents a percentage change in the injection period. This change is
governed by the basic injection period.

Notes continued:

+ Differences in lambda learned values of more than 15%between cylinder bank 1 and cylinder bank 2 may
be due to the following:
- Spark plug defective
- Injector defective (leaking, clogged)
-Lambda probe defective, dirty
-Unmetered air at one end
-Mechanical basic setting (valve timing) of engine not OK

Test table, Display group 007

Display zone| Readout on V.A.G 1551 Cause of fault Fault elimination

1/2/3/4  |Low lambda learned values|- Lambda learned values low for |- Problem eliminated after motor-
idling and normal for part throttle: [way drive or oil change
oil may be diluted (high petrol  [Display group 009, display zones

content in oil) 1 and 2 =>Page 46

- Injector leaking - Check the injector=> Page
85

- Fuel pressure too high - Check fuel pressure
=> Page 82

- Solenoid valve 1 for activated |- -Check N80 => Page 127
charcoal filter -N80 is constantly
open

- Air mass meter -G70 defective |- Check -G70 => Page 98

- Lambda probe heating defec- |- Check lambda probe heating

tive or lambda probe dirty => Page 111
Test table, Display group 007
Display zone|Readout on V.A.G 1551 Cause of fault Fault elimination
1/2/3/4 High lambda - Lambda learned values high for |- Eliminate causes

learned values idling and less high for part throttle: | Display group 009, display zones 1
unmetered. air possible around in-Jand 2 =>Page 46
take'manifold

- Injector clogged - Check injection quantity
=>Page 90

- Display zones 2 and 3 high: Air |- Check -G70 => Page 98
mass meter -G70 defective

- Fuel pressure too low - Check fuel pressure =>Page
82

- Unmetered air between -G70 and|- Eliminate cause
throttle valve

- Unmetered air at manifold gasket

- Lambda probe heating defective [- Check lambda probe heating
or lambda probe dirty =>Page 111
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Display group 008: Lambda learned values

Reading measured value block 8 > « Display
640...760 1.00...4.00 -10...+10 % -10...+10 %
rpm ms

Lambda learned value, bank 2 at idling speed (additive) - refer
to display group 007

Lambda learned value, bank 1 at idling speed (additive) - refer to display
group 007

Injection period (injection period per engine cycle) - see display group 002

Idling speed is shown in increments of 10
Display: max. 2550 rpm in increments of 10

Display group 009, Lambda probe voltage:

Reading measured value block 9 > « Display

0.00...1.10 0.00...1.10 0....99 % 0.3....1.1
V V

Lambda correction value with fuel tank breather system active -
refer todisplay group 010

Activated charcoal filter system solenoid valve 1 duty cycle -refer todisplay
group 010

Lambda probe voltage, bank 2
Lambda probe voltage, bank 1

Notes on display zones 1 and 2:

+ The voltage signal for "Mixture rich" (low residual oxygen) is between 0.7...1.1 V (referenced to reference
earth).

+ The voltage signal for "Mixture rich" (low residual oxygen) is between 0.0...0.3 V (referenced to reference
earth).

+ During the transition from "rich" to "lean" and vice versa (A = 1.0), there is a voltage jump from 0.7...1.0 V
to 0.1...0.3 V or vice versa.

Notes continued:

+ Because of the sharp voltage jump the lambda control cannot maintain a constant ideal mixture composition
of A = 1.0. The system fluctuates continuously between "slightly too lean" and "slightly too rich".

+ The display value must intermittently drop below 0.3 V and increase beyond 0.7 V. Display values less than
0.45V indicate "lean", whilst values over 0.45 V indicate "rich".

A B
mvV
800 \
600 -
800 |- f e
200 g
1 1

080 090 1,00 110 1,20A
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-> Lambda probe volfage UA in mV
A: High lambda probe voltage

+ Rich mixture (excess fuel or lack of air)

+ High CO value

B: Low lambda probe voltage

+ Lean mixture (lack of fuel or excess air)

¢ Low CO value
Noftes continued:

Notes on display zone 3:

+ Activated charcoal filter system solenoid valve 1 -N80 is closed with duty cycle 0.
+ Activated charcoal filter system solenoid valve 1 -N80 is fully open with duty cycle 99.

Notes on display zone 4:

+ |[f value displayed is 0.6, engine is receiving an extremely rich mixture from ACF system. Lambda control
therefore has to reduce injection quantity to 40%.

+ [fvaluedisplayedis 1.0, ACF system is providing an ideal mixture (neither leaning nor enrichment necessary)
or ACF valve is closed (adaptation: display group 008, display zone 4).

+ [f value displayed is 1.01... 1.1, mixture from ACF system is too lean. Lambda control therefore has to effect

enrichment.

Test table, Display group 009

Display zone|Readout on V.A.G 1551

Cause of fault

Fault elimination

1/2 Readout not alternating
(constant 0.0... 0.3V

or

constant 0.7... 1.1V)

- Large quantity of unmetered air
- Defective spark plug

- Fuel system pressure too high or
too low

- Injector defective

- Coolant temperature sender -
G62

- Solenoid valve 1 for activated
charcoal filter -N80

- Lambda probe heating not func-
tioning
- Lambda probe defective or dirty

- Eliminate cause
- Check spark plug

- Check fuel pressure regulator and
holding pressure =>Page 82 .

- Check injectors => Page 85

- Interrogate fault memory
=>Page 172

- Perform final control diagnosis
=>Page 127

- Check lambda probe heating
=> Page 111

- Interrogate fault memory
=>Page 109 .

Display.zone
1/2

Readout on V.A.G 1551
Constant 1.105V

Cause of fault

- Lambda probe

- Signal wire

- Earth wire

- Engine control unit

- Short to positive through:

Fault elimination

- Check lambda probe=>Page
109

Constant value between
0.400...0.500 V

- Open circuit through:
- Lambda probe -G39
- Signal wire

- Earth wire

- Engine control unit

- Check lambda probe=>Page
109
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Constant 0.000 V - Short to earth through: |- Check lambda probe=>Page
- Lambda probe -G39 109
- Signal wire
- Earth wire
- Engine control unit

Display Group 010, Fuel tank breather

Reading measured value block 10 > « Display

0...99 % 0.6...1.1 -5...+95 0.00...1.50

| Fuel tank breather system purging rate
Fill level of activated charcoal filter

Lambda correction factor with fuel tank breather system active

Duty cycle of ACF solenoid 1 -N80

Notes on Display Group 010:

*

*

By way of the activated charcoal filter system solenoid valve 1 -N80, the engine control unit determines the
amount of fuel vapours to be supplied to the engine from the activated charcoal filter system. If, in the event
of a high activated charcoal filter fill, the solenoid valve 1 remains closed to maintain the specific purging
rate (lower duty cycle), the Lambda control reaction takes the form of a change in the Lambda correction
factor. If this reaction is lower than expected on account of fuel vapours from the fuel tank having increased
the fill in the mean time, then the control unit calculates a higher fill.

Checking fuel tank breather system => Page 125

Notes continued:

Notes on display zone 1.

>

Lambda control action causes the activated charcoal filter system solenoid valve 1 -N80 to be intermittently
clocked for 220...900 seconds (implementation of fuel tank breather function) and deactivated for approx.
70 seconds (no fuel tank breather function).

During the approx. 70 second period, the Lambda control learns the operating conditions without the devi-
ation caused by fuel vapours from the activated charcoal filter.

Duty cycle 0% = activated charcoal filter system solenoid valve 1 closed. Duty cycle 99% = solenoid valve
1 fully open.

At idling speed, the engine can only process a certain maximum volume of fuel vapours from the activated
charcoal filter system. Opening of activated charcoal filter system solenoid valve 1 is thus restricted at idling
speed. At part and full throttle, the duty cycle may increase up to 99%.

The influence of the activated charcoal filter system can be assessed by comparing the value displayed
during "Basic setting" (solenoid valve 1 closed) and during "Reading measured value block" (solenoid valve
1 open for 220...900 seconds/closed for approx. 70 seconds).

By pressing the keys 4 and 8 on the V.A.G 1551/1552, itis possible to switch back and forth between function
04 "Basic setting" and function 08 "Reading measured value block",

Notes continued:

Notes on display zone 2:

*

If activated charcoal filter system is providing an extremely rich mixture, the Lambda control has to effect
Ieanin°<7;. Leaning may be up to 0.6. In this case, the Lambda control therefore has to reduce injection quantity
by 40%.

If value displayed is 1.0 (Lambda control in neutral range, i.e. no correction factor), activated charcoal filter
system is either providing an ideal mixture (neither leaning nor enrichment necessary), or solenoid valve 1
is closed =>display zone 1.

If value displayed is 1.01...1.10, mixture from activated charcoal filter system is too lean. Lambda control
therefore has to effect enrichment

Noftes on display zone 3:

*

-5 indicates that there are no fuel vapours in the activated charcoal filter or that the ACF system is leaking.
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+ +95indicates that activated charcoal filter is completely filled with fuel vapours or that ACF valve is defective.

Nofes on display zone 4:
+ The display shows the percentage by volume of the activated charcoal filter system referenced to the total
intake volume.

+ 0.00 indicates no supply from activated charcoal filter system (solenoid valve 1 closed).
+ 1.50 indicates that 30% of intake air mass is from activated charcoal filter system.

6.4 - Reading measured value block: Display groups 011 to 099

Display group 011, Fuel consumption:

Reading measured value block 11 > « Display

640...760 1.0..2.5 0 038..18
rpm ms km/h I/h

Fuel consumption:

The specified value shown on the display relates only to idling
without any additional load from ancillaries (automatic gearbox,
air conditioner, alternator, power steering pump).

Not suitable for fuel consumption measurement (/100 km).

Vehicle speed
Engine load
Idling speed is shown in increments of 40

Display group 012, Knock control:

Reading measured value block 12 > « Display
0...6800 0..12° 0...12° 0..12°
rpm crankshaft crankshaft crankshaft

| Ignition timing retardation by knock control, cylinder 3
Ignition timing retardation by knock control, cylinder 2

Ignition timing retardation by knock control, cylinder 1

Engine speed

Display group 013, Knock control:

Reading measured value block 13 > « Display

0...10 ms 0...12° 0...12° 0...12°
crankshaft crankshaft crankshaft

| Ignition timing retardation by knock control, cylinder 3
Ignition timing retardation by knock control, cylinder 2
Ignitiontimingretardation:by:-knock control, cylinder 1
Engine load

Display group 014, Knock control:

|Reading measured value block 14 > < Display
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0...6800
rpm

0..12° 0..12° 0..12°

crankshaft crankshaft crankshaft

Ignition timing retardation by knock control, cylinder 6

Ignition timing retardation by knock control, cylinder 5

Ignition timing retardation

by knock control, cylinder 4

Engine speed

Display group 015, Knock control:

0...10 ms

Reading measured value block 15 >

0..12° 0..12° 0...12°

crankshaft crankshaft crankshaft

« Display

Ignition timing retardation by knock control, cylinder 6

Ignition timing retardation by knock control, cylinder 5

Ignition timing retardation by knock control, cylinder 4

Engine load

Notes on display groups 012, 013, 014 and 015:

+ The knock control is active from an engine load of greater than 40%.

+ At engine loads of more than 40%, the display will show the current ignition timing retardation values. At

engine loads of less than 40% the display will constantly show the last values used.

+ [Ifthere is audible knocking and no perceptible ignition timing retardation, increase the engine speed to above

3500 rpm for 5 seconds in order to activate the knock sensor fault detection (diagnosis) function.

+ If there is a significant difference between the ignition timing retardation value for one of the cylinders and

the values for the other cylinders, the following faults are possible:

- Loose ancillaries

- Corrosion on connector

- Engine damage (e.q. oil combustion becatise of defective piston)

+ If the ignition timing retardation values for all the cylinders are high, the following faults are possible:

- Corrosion on connector

- Tightening torque (20 Nm) not OK

- Open circuit in wiring

- Knock sensor defective

- Loose ancillaries

- Poor quality fuel (less than RON 95)

Display group 016, Knock control:

Reading measured value block 16 >

0...6800
rpm

0...10 ms -20...+40° 0.0...72.0

ATDC/BTDC °crankshaft

« Display

Total ignition timing retardation for cylinders 1 to 6

Ignition timing

Engine load
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Engine speed |

Noftes on display group 016:

*

*

L 4

The knock control must retard the ignition timing as soon as knocking is detected in order to prevent damage
to the engine.

However, the ignition timing retardation does increase the exhaust gas temperature. There is a risk of the
catalytic converter overheating.

To avoid such overheating, the mixture is enriched at full throttle as of a total retardation of approx. 10°
crankshaft to reduce the exhaust gas temperature.

Display group 017, Knock sensor:

Reading measured value block 17 > « Display
640...760 0.50...1.40 0.50...1.40  0.50...1.40

rpm V \'% V

| Knock sensor voltage signal, cylinder 3
Knock sensor voltage signal, cylinder 2

Knock sensor voltage signal, cylinder 1

Idling speed is shown in increments of 40

Nofes on.display.group 017

*

*

*

If no faults‘are 'found’when: checking' the knock sensor, wiring’and connector, check the engine for loose
ancillaries or engine damage => display groups 012, 013, 014 and 015.

At higher engine speeds, the voltage signal displayed for the knock sensors may reach values of up to 5.1
\

If the difference between the highest and lowest knock control signals is more than 50%, this may be due
to corrosion on the connector.

Display group 018, Knock sensor:

Reading measured value block 18 > « Display
640...760 0.50...1.40 0.50...1.40 0.50...1.40

rpm V V V

| Knock sensor voltage signal, cylinder 6
Knock sensor voltage signal, cylinder 5

Knock sensor voltage signal, cylinder 4

Idling speed is shown in increments of 40

Noftes on display group 018:

>

*

*

If no faults are found when checking the knock sensor, wiring and connector, check the engine for loose
ancillaries or engine damage => display groups 012, 013, 014 and 015.

At higher engine speeds, the voltage signal displayed for the knock sensors may reach values of up to 5.1
V

If the difference between the highest and lowest knock control signals is more than 50%, this may be due
to corrosion on the connector.

Display group 019, Torque reduction (automatic gearbox):

Reading measured value block 19 " « Display
0...6800 0.0...10.0 0...410 -100...300
rom ms Nm Nm

Actual engine torque (actual torque)
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| Required engine torque
Engine load

Engine speed

Notes on display group 019:

+ This display group can be used to assess how the ignition timing retardation reduces the engine torque on
changing gear and thus makes gear shifts smoother.

+ On account of the brief signal, the ignition timing retardation is not always recognised and is therefore not
always displayed by V.A.G 1551/1552.

+ Display zone 3 shows the engine torque required for changing gear (specified torque).

Display zone 4 shows the actual engine torque (clutch torque/actual torque).

+ Checking ignition timing retardation on changing gear => Page 152

*

Display group 020 - Operating status:

Reading measured value block 20 > « Display

rom Neutral A/C-high  Compr.ON
Gear ENG. A/C-low Compr.OFF

Air conditioner compressor ON/OFF
For vehicles with no air conditioner, "Compr. OFF" is always
displayed.

Engine speed increase, air conditioner
= A/C-high = high heating or cooling output
= A/C-low = low heating or cooling output

Selector lever position, neutral or gear ENG.
Engine speed is shown in increments of 10

Nofes on display zone 2:

+ "Neutral" or "Gear ENG." is always displayed for vehicles with manual gearbox.
+ As of control unit no. 4D0 907 551 M with data status D02, "Gear ENG." is always displayed.

Display group 021, Operating status of lambda control:

Reading measured value block 21 > « Display
rom ms °C A-control OFF
A-control ON

| Lambda control OFF/ON
Coolant temperature

Engine load
Engine speed is shown in increments of 40

Notes on display group 021:

+ At starting temperatures below 15 °C (intake air temperature), Lambda control is only activated by engine
control unit as of a coolant temperature of +5 °C.

+ At starting temperatures above 15 °C (intake air temperature), Lambda control cuts in if readiness for probe
operation is detected.

* Map control is implemented for engine when Lambda control is deactivated.

Display group 022

This display group is only intended for development and production.
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The values shown have no relevance for fault finding in the workshop.

Display group 023, Adaptation of the throttle valve positioner:

Reading measured value block 23 > « Display
01000000 72.95% 65..85% 16..51 %

Max. stop of throttle valve positioner -V60
= Vehicles with manual gearbox 18 ... 54%
= Vehicles with automatic gearbox 34 ... 70%

Emergency running stop for throttle valve positioner -V60
Min.- stop for throttle valve positioner -V60
Learning demand display

Note on display zone 1:

If specified display value is not attained, perform adaptation of throttle valve control unit -J338 => Page
132.

Note on display zones 2, 3 and 4:
Display shows stop values learnt during last adaptation.
Nofte on display zones 1, 2, 3 and 4:

If specified display value is still not aftained after performing adaptation, check wiring for open circuit/short
circuit and connectors for dirt/corrosion before renewing throttle valve control unit.

Meaning of digits in 8-digit number block, display zone 1 - learning demand display

XXX [x|x[x[x| Meaning
No meaning

Min. stop learning process for throttle valve positioner sender -G127
0 = Learning performed, learning OK
1 = Learning not performed, learning not OK

Max. stop learning process for throttle valve positioner sender -G127
0 = Learning performed, learning OK
1 = Learning not performed, learning not OK

Min. stop learning process for throttle valve potentiometer -G69
0 = Learning performed, learning OK
1 = Learning not performed, learning not OK

Max. stop learning process for throttle valve potentiometer -G69
0 = Learning performed, learning OK
1 = Learning not performed, learning not OK

No meaning

Calibration of throttle valve potentiometer -G69 with throttle valve positioner sender -G127
0 = Calibration required
1 = Calibration performed, calibration OK

No meaning

Display group 024, traction control system:

Reading measured value block 24 > « Display
0...6800 0..12 -100...410 -100...300
rpm Nm Nm

6.4 - Reading measured value block: Display groups 011 to 099 53



QOOD Audi A8 1994 >

Auor_Motronic Fuel Injection and Ignition System (6-cylinder) - Edition 06.1998

| Actual engine torque (engine actual torque / MMI)
Required engine torque (engine specified torque / MMS)
Reduction stages
Engine speed

Notes on display group 024:

+ Display group 024 need only be heeded on vehicles fitted with traction control system (ASR).
+ Vehicles with traction control system can be identified by way of ASR warning lamp in dash panel insert or
ABS/ASR self-diagnosis.

This display group can be used to assess how, on detection of slip, the engine forque is reduced so as fo
prevent slip.

The engine control unit informs the ABS/ASR control unit of the instantaneous engine forque (actual torque).
If sljp is defected, the required specified forque signal is calculated in the ABS/ASR confrol unit and relayed
fo the engine control unit for forque reduction, which is subdivided info 12 reduction stages. The ABS/ASR
control unit receives feedback on the extent to which engine torque has been reduced from the actual forque
signal.

Notes continued:

+ If the engine is cold (coolant temperature less than 30 °C), the reduction in engine torque is attained
In low reduction stages (0...2) by ignition timing retardation ("0" is displayed in zone 2)
In high reduction stages (3...12) by briefly deactivating individual injectors.

+ If the engine is warm (coolant temperature greater than 45 ° C), the engine torque is reduced by way of brief
deactivation of individual injectors and ignition timing retardation.

Notes on display zones 3 and 4.

+ Display zone 3 shows the required engine torque calculated by the ABS/ASR control unit (engine specified

torque).

Checking engine specified torque signal from ABS/ASR control unit => Page 149 .

Display zone 4 shows the actual engine torque (clutch torque/engine actual torque).

Checking engine actual torque signal => Page 149 .

When the traction control system is not active, i.e. when no torque reduction is requested by the traction

control system, the value in display zone 3 is considerably higher than the maximum possible 300 Nm for

the engine. This value is a purely theoretical value (up to 410 Nm), which was selected at such a high level

solely for the purpose of having a clear "safety margin" with respect to the actual torque. It is thus ensured

that the engine control unit always detects the torque reduction request.

+ The values in display zones 3 and 4 become assimilated during the period in which the traction control
system is active.

* o 00

Display group 025, System status:

Reading measured value block 25 > « Display
0...6800 0.0...10.0 X.... XX
rpm ms
| Not used

System status - refer to display group 027

Engine load

Engine speed

Display group 026, Camshaft position:

Reading measured value block 26 > « Display
0...6800 0.0...10.0 Normal position:
rpm ms -3.0 ... 6.0 °crankshaft

Switched position;
16.0 ... 25.0 °crankshaft
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| Camshaft position, bank 2 - refer to display group 027
Camshaft position, bank 1 - refer to display group 027

Engine load

Engine speed

Display group 027, System status and camshaft position:

Reading measured value block 27 > « Display

X....XX Normal position:
-3.0 ... 6.0 °crankshaft
Switched position:
16.0 ... 25.0 °crankshaft

| Camshaft position, bank 2
Camshaft position, bank 1

Not used
System status

Nofte on display zone 1:

The display shows which system is actuated by the engine conftrol unit/not actuated (system status),

L.e. if the conditions (e.g. load, engine speed) for a system are satisfied, the engine control unit actuates this
system. Actuation of a system cannot however be taken fo mean that the system concerned is functional.

Meaning of digits in 3-digit display, display zone 1 - system status

Value "0" = Condition not satisfied, actuation not active
Value "1" = Condition satisfied, actuation active

Camshaft timing control

Intake manifold changeover

Not used

Energy balance for catalytic converter heating

|||| X | X |Meaning

Notes on display zones 3 and 4.

*

*

There are only two positions for the adjustable camshaft, namely the normal and the switched position.
The camshaft switched position is attained by accelerating the vehicle in first gear from standstill.

Display zones 3 and 4 show the actual position of the adjustable camshafts.

If actuation of the camshaft timing control is active (=> display zone 1), display zones 3 and 4 show whether
the camshafts have actually been adjusted (feedback).

-Camshaft in normal position = -3.0...+6.0 °crankshaft

-Camshaft in switched position = 16.0...25.0 °crankshaft

If a value between 6.0 °crankshaft and16.0 °crankshaftis displayed in fields 3 and/or 4during test drive, the
camshaft adjustment solenoid valves are switching the oil pressure properly to the respective mechanical
camshaft adjuster, but this is not able to reach its end position (e.g. on account of stiffness).

Checking camshaft timing control => Page 181 .

Display group 095, Basic function:

Basic setting 95 > « Display
640...760 1.00...2.50 12.0°BTDC -40...125

rpm ms °C

Coolanttemperature:<referito display group 003
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Ignition timing - refer to display group 001

Engine load
Up to engine control unit 4D0 907 551:...%
As of engine control unit 4D0 907 551 F/G:1.00...2.50 ms

Engine speed

Display group 096/097

This display group is only intended for development and production.
The values shown have no relevance for fault finding in the workshop.

Display Group 098, Adaptation of throttle valve control unit:

Basic setting 98 > « Display
0.5 0.5 Idling ADP running
\Y \Y Part throttle ADP OK
ADP ERROR

Adaptation status
ADP = adaptation, throttle valve control unit

Operating status

Idling speed positioner potentiometer voltage (current values)

Throttle valve potentiometer voltage (current values)

Note on display zone 4:

ADP = Adaptation => Checking throttle valve control unit, Page 137 .

Display group 099, Lambda control:

Reading measured value block 99

rom °C -10...+10
%

=

A-control OFF
A-control ON

« Display

Lambda control OFF/ON
Basic setting 04: A-control OFF
Reading measured value block 08: A-control ON

Lambda control

Coolant temperature

Engine speed

Nofes on display zone 4:

+ For defined fault finding, the lambda control is switched off when display group 099 is selected under "Basic

setting 04" and switched on when it is selected in "Reading measured value block 08".
+ Lambda control is automatically re-activated on exit from function 04 "Basic setting".

+ By pressingthe keys 4 and 8 on the V,A.G 1551/1552, it is possible to switch back and forth between function

04 "Basic setting" and function 08 “Reading measured value block’.
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preparation, Injection

1 - Servicing Motronic injection system

1.1 - Servicing Motronic injection system

1.2 - Safety precautions

Warning:
Fuel system is pressurised. Before loosening hose connections or opening the test connection, place a cloth
around the connection. Then release pressure by carefully pulling off the hose or cap.

To prevent injuries to persons and/or damage to the fuel injection and ignition system, the following must be
noted:

+ Do not touch or disconnect ignition wiring when the engine is running or being turned at starter speed.

+ Always switch off the ignition before connecting or disconnecting injection or ignition system wiring or tester
cables.

+ To operate the engine at starting speed without actually starting it (for example, to check the compression),
unplug the connector from the power output stage for the ignition coils and the connectors from the injectors.
After completing the work, interrogate the fault memory.

+ For assisted starts with a rapid charging unit the maximum permissible voltage is 16.5 V and the maximum
charging time is 1 minute.

+ Always switch off the ignition before cleaning the engine.

+ Always switch off the ignition before connecting or disconnecting the battery, otherwise the engine control
unit may be damaged.

+ Always use adapter set V.A.G 1594 A for connecting up measuring instruments (e.g. voltage tester V.A.G
1527 B, hand-held multimeter V.A.G:1526. A etc.)

Note the following points if testers and measuring instruments have to be used during a road test:

Warning:
+ Always secure the testers and measuring instruments to the rear seat and have a second person operate
them from there.

+ If test equipment were operated from the front passenger seat, the person sitting there could be injured if
the front passenger airbag were triggered in the event of an accident.

1.3 - Rules for cleanliness

When working on the fuel supply/injection system, pay careful attention to the following 6 rules for cleanliness:

Thoroughly clean all unions and the adjacent areas before disconnecting.

Place removed parts on a clean surface and cover. Never use fluffy cloths.

Carefully cover or seal open components if repairs cannot be carried out immediately.
Only install clean components:

Only remove replacement parts from packaging immediately prior to installation.

Do not use parts that have been stored loose (e.g. in tool boxes etc.).

¢ When the system is open:

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

Do not move vehicle unless absolutely necessary.

L K 2R R 4
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+ Separated electrical connections:
Protect from dirt and moisture.
Make sure connections are dry when attaching.

1.4 - Technical data

Engine code letters

ACK (2.81/5V /142 kW engine)
ALG (2.81/5V /142 kW engine
with secondary air induction)

Idling speed 640...760 rpm

Speed not adjustable, controlled by the idling

speed stabilisation

Engine speed limitation 6500 rpm

by deactivation of injectors

Fuel pressure at idling speed Vacuum hose connected 3.2...3.8 bar
Vacuum hose 3.8...4.2 bar
detached

Holding pressure after 10 minutes Engine cold approx. 2.2 bar
Engine warm approx. 3.0 bar

Injectors

Spray pattern

Two-hole nozzle / same for all

injectors
Injection quantity (30 s) 90 ... 125 ml
Resistance 13.5...155w

(ambient temperature) 1)

1)  When the engine is at operating temperature the resistance of the injectors is increased by approx. 4...6

w.
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1.5 - Fitting locations overview
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I
1514 13

1 Engine control unit -J220

+ In electronics box on right of plenum chamber
Coolant temperature sender -G62

+ On coolant pipe behind cylinder head, bank 1
3 4-way connector

2

¢ For lambda probe 1 -G39 and lambda probe heating -Z19

3-way connector

+ For knock sensor 1 -G61

5 3-way connector

* For engine speed sender -G28
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I
1514 13
272625 24  2372221°201918 17°16

6 Secondary air inlet valve -N112
+ Only on vehicles with secondary air induction
7 Intake air temperature sender -G42

Intake manifold changeover valve -N156

Throttle valve control unit -J338

+ With throttle valve potentiometer -G69, throttle valve positioner -G127 and idling speed switch -F60
10 4-way connector

¢ For lambda probe 2 -G108 and lambda probe heating -Z28

©
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|
1514 13
272625 24 23 22 21 201918 17 16

11 3-way connector
+ For knock sensor 2 -G66
12 Fuel pressure regulator

13 Hall sender -G40
+ Cylinder bank 2
14 Lambda probe 2 -G108
15 Engine speed sender -G28
+ In gear case above ring gear
16 Knock sensor 2 -G66
17 Camshaft adjustment solenoid valve 2 -N208
18 Ignition coils -N, -N128, -N158
+ With output stage -N122
19 Knock sensor 1 -G61
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I
1514 13
272625 24 23 22 21 201918 17 16
20 Injectors -N30...-N33, -N83, -N84

21 Hall sender -G163
¢ Cylinder bank 1
22 Lambda probe 1 -G39
23 Earth connection
+ On right hand engine support
24 Camshaft adjustment solenoid valve 1 -N205

25 Air mass meter -G70
26 Solenoid valve 1 for activated charcoal filter -N80

27 Secondary air pump motor -V101

+ Only on vehicles with secondary air induction
+ Location: In air cleaner housing
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1.6 - Removing and installing injection system components

10 1 12 13 14

29

1 Vacuum reservoir

+ Forintake manifold changeover at full throttle
10 Nm

Lambda probe 1 -G39 - 50 Nm

¢ Cylinder bank 1
+ Probe heating is supplied with power via fuel pump relay -J17

4 4-way connector

+ For lambda probe and lambda probe heating
5 Fuel manifold with injectors

+ Dismantling and assembling =>Page 70

w N
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10 1 12 13 14

6 10 Nm
7 Supply pipe

+ From fuel filter
8 Return pipe

+ Secure with spring clips
+ Ensure tight fit

9 O-ring
+ Renew if damaged
10 Coolant temperature sender -G62

+ For engine control unit
+ With coolant temperature gauge sender -G2
+ If necessary, release cooling system pressure before removal

64 24 - Mixture preparation, Injection



Audi A8 1994 > (WD)

Motronic Fuel Injection and Ignition System (6-cylinder) - Edition 06.1998 Auoi

10 1 12 13 14

29

11 Connector

* For coolant temperature sender -G62
12 Fastener

+ Ensure tight fit
1310 Nm
14 Connector

+ For intake manifold changeover valve -N156
15 Air intake elbow
16 Connector

* For intake air temperature sender -G42
17 10 Nm
18 To crankcase breather valve
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10 1 12 13 14

29

19 Sealing ring
20 Connector

* Forinjectors -N30...-N33,
-N83, -N84

21 4-way connector
+ For lambda probe and lambda probe heating
22 Lambda probe 2 -G108 - 50 Nm
+ Cylinder bank 2
23 Spacer
24 O-ring
2510 Nm
26 Engine speed sender -G28
+ In gear case above starter ring gear
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10 1 12 13 14

29

27 3-way connector

+ viForrenginecspeed:sender+G28
28 Gasket
29 Intake manifold

¢ Removing and installing intake manifold changeover system components=> Page 71
+ Removing and installing throttle valve control unit=> Page 73
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1.7 - Dismantling and assembling air cleaner

Note:

The illustration shows the air cleaner housing for vehicles without secondary air induction. On vehicles with
secondary air induction, the secondary air pump motor -V'101 is located in the air cleaner housing.

Air duct
Air mass meter -G70

Hose clip
Intake hose
Hose clip
Intake pipe

O phwWN--
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11 10

7 Nut

8 Bonded rubber bush
9 Filter element

10 Air cleaner housing
11 Air duct

12 Air duct

1.7 - Dismantling and assembling air cleaner 69
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1.8 - Dismantling and assembling fuel manifold with injectors

Fuel manifold
To T-piece
¢ =>Page 73, ltem. 4
3 Fastener
4 O-ring
+ Renew
5 Fuel pressure regulator
6 O-ring
* Renew

7 Injectors -N30...-N33,
-N83, -N84

8 Fastener
+ Ensure it is positioned correctly on injector and fuel manifold

N =
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1.9 - Removing and installing intake manifold changeover system components

13 12 "

abrLrwopn -

N O

Vacuum actuator

Compression spring

Changeover mechanism

Intake manifold

Non-return valve

+ Installation position: Blue side facing Y-piece
Y-piece

Intake manifold, changeover valve -N156

1.9 - Removing and installing intake manifold changeover system components 71
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13 12 "

8 10 Nm
9 Mounting plate
10 Rubber grommet
11 Spacer sleeve
12 Washer
+ Tapered side facing intake manifold
13 Sealing ring
+ Renew if damaged
14 Sealing ring
+ For changeover mechanism
156 Nm
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1.10 - Removing and installing throttle valve control unit

345

1413 12 11

N —

w

Intake manifold

To suction jet pump

To fuel pressure regulator
¢ =>Page 70,item 5
T-piece

To non-return valve

¢ =>Page 71 ,item 5
O-ring

+ Renew if damaged
Support bracket

+ For changeover mechanism
6 Nm

1.10 - Removing and installing throttle valve control unit 73
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1 2 345

1413 12 11

9 Intake air temperature sender -G42

10 Air intake elbow
11 10 Nm
12 To crankcase breather valve
13 Sealing ring
14 10 Nm
+ Install with locking fluid D 000 600 A2
15 Throttle valve control unit -J338

16 To solenoid valve 1 for activated charcoal filter -N80
17 Sealing ring
+ Renew if damaged
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1.11 - Vacuum connections

10 12 13 17 7 5

16 15 14 13 12 11 10 9

8 [A24-0144

Top part of Fig. - back of engine

Bottom part of Fig. - top view of engine

1

Pipe to combi valve for secondary air induction

2 T-piece

3

4

a

To Y-piece

¢ -ltem 15-

Pipe to combi valve for secondary air induction
Secondary air inlet valve -N122

To T-piece at intake manifold
¢ -ltem 17 -
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10 12 13 17 7 5

|
16 15 14 13 12 11 10 9 8 [Azao14a |

7 Non-return valve
8 Combi valve for secondary air induction

¢ Combi valve 1 for bank 1
¢ Combi valve 2 for bank 2

9 To T-piece at intake manifold
¢+ -ltem 17 -
10 Fuel pressure regulator
11 Pipe to vacuum reservoir in left wheel housing
12 Intake manifold changeover valve -N156
13 Suction jet pump
14 To vacuum actuator for intake manifold changeover
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10 12 13 17 7 5

16 15 14 13 12 11 10 9

B8 | A24-0144

15 Y-piece

16 Pipe to secondary air inlet valve -N122
¢ -ltem 5-

17 T-piece at intake manifold

18 Pipe to intake manifold connection

19 Hose to activated charcoal filter

1.11 - Vacuum connections 77
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1.12 - Wiring and component test with test box V.A.G 1598/22

Special tools, testers and auxiliary items required

V.A.G 1598/22

* V.A.G 1598/22

Nofes:
+ Always switch off ignition before detaching or attaching connectors of engine control unit.
+ The contact numbers of the plugs and the socket numbers in the test box are identical.

Warning:
To prevent damage to the electronic components, select appropriate measuring range before connecting the
measuring cables and observe the test requirements.

- Switch off ignition.
- Remove engine control unit => Page 79 .

- Release catches and detach connectors from control unit.

Note:
Always switch off ignition before detaching or attaching connectors of control unit.

- Connect test box V.A.G 1598/22 to connectors.
- Carry out test as described in the appropriate repair procedures.

Note:
Throttle valve control unit of engine has fo be adapted after reconnecting engine control unit =>Page 132 .

1.13 - Renewing engine ‘control unit

Fitting location => Fitting locations overview, Page 59

Note:

When the engine control unitis disconnected, the learned values are erased but the contents of the fault memory
remain intact.

Special tools, testers and auxiliary items required

ar—

vAs 5051 fir — i
‘;;mﬂ-:-.'l
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* VAS 5051
or
* V.A.G 1551 with V.A.G 1551/3 A
Removing
- Connect fault reader V.A.G 1551 and select engine electronics control unit => Page 1.

-> The control unit identification is shown in the display:

4D0907551C 2.81 V6/5V MOTR HS DO1
Code 04003 WSC 12345

- Always start by, displaying,and printing, out the control unit.identification => Page 3.
- Comparecodetoencoding versions =>»Page--32 ¢
- Switch off ignitiomn:

= e
Tt
e ':.0.0 .
o batel
o 25
OO’. .‘;
ov%
0 <
semssesestsy

- > Slacken off cross-head bolts -1- at electronics box (plenum chamber).
- Unclip plenum chamber cover -2- at front at bulkhead -arrows-.
- Take out plenum chamber cover.

- -> Prise out cover -1- in scuttle trim and slacken off rear cross-head bolt -rear right arrow-.
- Slacken off remaining cross-head bolts -arrows-.
- Detach cover for electronics box (plenum chamber).

1.13 - Renewing engine control unit 79
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I s Lol |

- -> Unfasten catch and pull off control unit plugs -1-.

Nofte:
Always switch off ignition before detaching or attaching connectors of control unit.
- Unscrew engine control unit -2- from electronics box (plenum chamber) -arrows-.

Note:
There is a further bolt under the engine control unit connectors.
- Take out engine control unit.

Installing
Installation is carried out in the reverse order, when doing this note the following:
Notes:

+ Always switch off ignition before detaching or attaching connectors of engine control unit.
+ Inthe first learning phase, during the basic setting operation for the engine, slightly irregular idling and slight
jolting during driving are possible.

- Interrogate and erase fault memory => Page 4 .

- Encode control unit => Page 32.

- Carry out adaptation of the throttle valve control unit => Page 132
- Adapt engine electronics control unit to the immobiliser control unit:

=> Electrical system; Repair Group 01; Immobiliser self-diagnosis - fixed code; Adaptation after replacement
of the engine control unit Immobiliser self-diagnosis - fixed code Adaptation after replacement of the engine
control unit

=> Electrical system; Repair Group 01; Immobiliser self-diagnosis - alternating code; Adaptation after replace-
ment of the engine control unit Immobiliser self-diagnosis - alternating code Adaptation after replacement of
the engine control unit

1.14 - Checking idling speed

Special tools, testers and auxiliary items required

ar—

vAs 5051 fir — i
‘;;mﬂ-:-.'l

80 24 - Mixture preparation, Injection



Audi A8 1994 > (Ii{1D
Motronic Fuel Injection and Ignition System (6-cylinder) - Edition 06.1998 Auoi

+ VAS 5051

or
+ V.A.G 1551 with V.A.G 1551/3 A
Noftes:

+ The idling speed cannot be adjusted.
+ The idling speed is tested during the basic setting of the engine.

Test requirements:

No leaks in exhaust system

Coolant temperature at least 85 °C.

Electrical consumers switched off (radiator fan must not run during the test)
Air conditioner switched off

Pressure gauge not connected

Selector lever in position P or N

- Connect fault reader V.A.G 1551 => Page 1.

- Switch the ignition on.

- Interrogate faultmemory =>Rage:4...I'he fault memorymustrbe clear. If necessary, rectify any faults and
erase therfaultmemory:<Switch off the' engineythen start-upragain. Take vehicle for a test drive and inter-
rogate the 'fault memory“again'to‘make'sure‘it'is clear’

- Leave engine idling.

- Start basic setting of engine with V.A.G 1551 until "Basic setting 5" is displayed. =>Page 31 .

-> Display readout:

System in basic setting 5
1 2 3 4

- Read off idling speed from display zone 1.
- Specification: 640 ... 760 rpm

If the specification is obtained:

- Press the =key.
- Enter "06" for "End output" function and confirm entry with Q key.

If the specification is not obtained:
- Interrogate fault memory again =>Page 4 .

If the idling speed is too high or too low and there are no faults recorded in the fault memory, carry out the
following tests marked with a dot:

* Check idling switch =>Page 134 .
» Large volume of unmetered air => Basic setting of engine, display groups 001, 005, 006 or 009.
* Check throttle valve control unit =>Page 131 .

1.14 - Checking idling speed 81
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1.15 - Checking system pressure, fuel pressure regulator and holding pressure

V.A.G 1318

V.A.G 1318/7

V.A.G 1318/13

Special tools,
testers and auxiliary items required

Special tool 3093
V.A.G 1318
V.A.G 1318/7
V.A.G 1318/10
V.A.G 1318/13

L R IR R R 4

Note:

The fuel pressure regulator requlates the fuel pressure according to the intake manifold pressure at the throftle
valve unit.

Test requirements:

» Fuel pump relay OK; checking =>Page 93 .
* Fuel pump OK; checking:

=> B-cyl. injection engine (5-valve), Mechanical components; Repair Group 20
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* Fuelfilter OK
« Battery voltage at least 11V

Warning:
Fuel system is pressurised. Before opening the system place a cloth around the connection. Then release
pressure by carefully loosening the connection.

Checking system pressure and fuel pressure regulator

- -> Connect up pressure gauge V.A.G 1318 with test adapters 1318/7, 1318/10 and 1318/13 between fuel
supply pipe and fuel manifold; lever on pressure gauge set to -open- position (lever in direction of flow).

- Disconnect vacuum pipe between pressure regulator and intake manifold at the pressure regulator and seal
off pipe with hose clamp 3093.

Noftes:

+ Renew pressure regulator if fuel emerges at the vacuum connection of the pressure regulator in the course
of the following pressure test.

+ When performing the following test, do not leave the engine running for an unnecessarily long time with the
vacuum hose detached, because the higher fuel pressure causes the fuel/air mixture to be enriched. This
could lead to the lambda control limits to be exceeded, which would then result in a fault being recorded.

- Start the engine and run at idling speed.
- Switch off air conditioner.
- Measure the fuel pressure.

- Specification: 3.8 ... 4.2 bar

- If the specified value is not attained, try renewing the pressure regulator and repeating the pressure test.

- Ifthe specified value is still not attained, check the fuel pump/feed pipe for damage (e.g. crushing) and renew
if necessary.

- Ifthe specified value is exceeded, check the return pipe for damage (e.g. crushing) and renew if necessary.

- Attach vacuum hose to pressure regulator and observe drop in pressure on pressure gauge.

- Fuel pressure must decrease by approx. 0.50cbarwhen vacuumhose/is attached:

Perform the following checks if there is no change'in pressure as described above:
- Check vacuum hose for cracks and damage.

- Check vacuum hose at intake manifold for blockage; to do so, pull off hose at pressure regulator and
blow into it.

- Renew the pressure regulator if no leakage is found and the vacuum connection is not blocked.
Checking holding pressure:

- Holding pressure 10 minutes after switching off engine (minimum pressure).
- Specified value for cold engine: approx. 2.2 bar
- Specified value for warm engine: approx. 3.0 bar

If the specification is not obtained:

1.15 - Checking system pressure, fuel pressure regulator and holding pressure 83
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Note:

The increase in pressure in a warm engine due fo fuel expansion is normal.

- Start the engine and run at idling speed.

- Allow the pressure to build up, then switch off the ignition. At the same time close the cut off valve on the
pressure gauge V.A.G 1318 (valve lever at right angles to direction of flow).

If the pressure drops, the following faults are possible:

+ Union between pressure gauge and fuel supply pipe leaking

+ Supply pipe leaking at fuel tank

+ Non-return valve in fuel pump leaking

=> 6-cylinder engine (5-valve), Mechanical components; Repair Group 20

If the pressure drops again, the following faults are possible:

+ Fuel pressureregulator-defective
* |njectorsileaking
+ Unions on pressure gauge downstream of cut-off valve leaking

Note:

To remove the pressure gauge, close the shut-off valve, unscrew the union on adapter V.A.G 1318/13, then
open the shut-off valve fo drain off excess fuel info a suitable container.
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1.16 - Checking injectors

V.A.G 1526 A V.AG1527 B

YV A.G 1598/22

VAS 5051 ¢

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1527 B
V.A.G 1594 A
V.A.G 1598/22
VAS 5051

L R IR R R 4

or
* V.A.G 1551 with V.A.G 1551/3 A
Electrical checks on injectors

- Connect fault reader V.A.G 1551 => Page 1.
- Switch the ignition on.
- Start final control diagnosis and actuate injectors => Page 28 .

-> Display readout:

1.16 - Checking injectors 85
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Final control diagnosis
Injector, cylinder 1 -N30

- Turn the throttle mechanism on the throttle valve control unit to open the idling switch.
The injector should click five times.
If the injector clicks:

- Activate the next injector.

1 2 VOE-0749

If the injector does not click:

- Remove connector from the injector which is to be tested.
- -> Connect voltage tester V.A.G 1527 B to contacts 1 and 2 of the connector.

- Repeat the final control diagnosis and again actuate the injector.

Nofte:

The final control diagnosis cannot be re-started until the ignition has been switched off briefly.
- LED of voltage tester must flash 5 times.

Note:

Voltage testers with a low current consumption do not go out completely between the flashing pulses, but
continue to glow slightly and become much brighter during the flashing pulses.

If LED does not flash:
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D]
- Check the voltage supply =>Page 87 .

If LED does flash:

- -> Connect multimeter to injector to measure resistance.
- Specification: 13.5... 15.5 w

If the specification is not obtained:
- Renew injector:

Checking power supply

Test requirements:

* Fuel pump relay OK, checking =>Page 93 .
* Fuel pump OK; checking:

=> 6-cyl. injection engine (5-valve), Mechanical components; Repair Group 20

- Remove connector from the injector which is to be tested.

1 2 VOB-0749
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- -> Connect voltage tester V.A.G 1527 B as follows:

Injector connector Measure to
contact
1 Engine earth

- Operate starter for a few seconds (the engine can be allowed to start).
- The LED should light up.

If the LED lights up:
- Check wiring => Page 88
If the LED does not light up:

1 2 VOE-0749

- -> Check wiring from contact 1 via fuse for injectors to fuel pump relay.

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder
Checking wiring

- Switch off ignition.

- Remove connector from the injector which is to be tested.

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit
=>Page 78.
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1 2 \VOB-0749

- -> Check for open circuit and short to positive or earth in the following wiring connections:

Cyl. | Injector connector | Test box V.A.G 1598/22
contact socket
1 2 73
2 2 80
3 2 58
4 2 65
5 2 72
6 2 79

- Rectify short circuit or open circuit if necessary.

1.16 - Checking injectors 89
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1.17 - Checking injection quantity, lea

k tightness and spray pattern of injectors

V.A.G 1348/3-2 V.AG 1348/3A
P

:
‘%ﬁ-—zn—-—-ﬂ:—ﬂ - i
V.A.G 1602

VAS 5051

Special tools,
testers and auxiliary items required

V.A.G 1348/3-2
V.A.G 1348/3A
V.A.G 1594 A
V.A.G 1602
VAS 5051

L R IR R R 4

or
+ V.A.G 1551 with V.A.G 1551/3 A

Test requirements:

» Fuel pressure OK, checking =>Page 82 .

- Remove intake hose between air mass m
- Unplug connectors from injectors.

eter and intake silencer.
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m intake manifold.
- Pull vacuum hose off fuel pressure regulator.
- Lift fuel manifold, together with injectors, off intake manifold and support it.

Leak test

- Connect fault reader V.A.G 1551 => Page 1.

- Switch the ignition on.

- Start final control diagnosis => Page 28 and actuate injector, cylinder 1 -N30.
- The fuel pump should run.

-> Display readout:

Final control diagnosis
Injector, cylinder 1 -N30

Note:

This step is merely designed fo make the fuel pump run with the engine stopped.

- Check injectors for leaks (visual check). When the fuel pump is running, only 1 or 2 drops a minute should
escape from each injector.

- If the fuel loss is greater, switch off the fuel pump (terminate final control diagnosis) and renew the faulty
injector.

Note:
Renew O-ring.

Checking injection quantity

=
g
77 @W
L AL <
i/l

- ->Place the injector which is to be tested into a measuring glass from injection quantity tester V.A.G 1602.

1.17 - Checking injection quantity, leak tightness and spray pattern of injectors 91
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- -> Connect one of the injector contacts to the engine earth using a test cable and crocodile clip from V.A.G
1594 A.

- Connect second contact of injector with remote control V.A.G 1348/3A, adapter lead V.A.G 1348/3-2 and
auxiliary cable to positive.

- Start the final control diagnosis => Page 28 . The fuel pump should run.

Note:
The final control diagnosis cannot be re-started until the ignition has been swifched off briefly.

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

- Once all three injectors of a cylinder bank have been actuated, place the three measuring glasses on a flat
surface.
- Specified value per injector: 90 ... 125 ml

- Ifthe measured value for one or more of the injectors is outside the tolerance range, switch off the fuel pump
(terminate final control diagnosis) and renew the defective injector.

- Repeat the check on injectors of second cylinder bank.
- Ifthe measured values for all the injectors are outside the tolerance range, check the fuel pressure => Page
82.

Note:

When checking the injection quantity, also check the spray pattern. The spray pattern should be the same for
all the injectors.

Installation of the fuel manifold together with injectors is performed in the reverse sequence. The following
points should be noted when installing:

* Renew the O-rings at all opened connections. (When renewing the front O-ring, make sure not to remove
the plastic cap from the injector head. The O-ring must be pulled over the plastic cap).

* Moisten the O-rings with clean engine oil.

* Insert injectors perpendicularly and in correct position into fuel manifold and secure with fasteners.

» Place fuel manifold with secured injectors in position at intake manifold and press in evenly.
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1.18 - Checking fuel pump relay -J17 and actuation

V.A.G 1526 A

V.A.G 1598/22 VAS 5051 ]

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1594 A
V.A.G 1598/22
VAS 5051

* 600

or
+ V.A.G 1551 with V.A.G 1551/3 A

The fuel pump and certain components of the injection system are supplied with power by way of the fuel pump
relay -J17.

The fuel pump relay -J17 is only energised when the engine is running, i.e. the relay is only connected to earth
(via the engine control unit) when engine speed pulses are detected in the engine control unit.

1.18 - Checking fuel pump relay -J17 and actuation 93
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Notes:

+ -> Fitting location of fuel pump relay: On central electrics, electronics box, passenger's footwell, position 6.
+ Central electrics must be removed for pulling off fuel pump relay and for measurement work at relay socket.

Test requirements:

« Battery voltage at least 11V

Functional check of fuel pump relay

- Connect fault reader V.A.G 1551 => Page 1.
- Switch the ignition on.
- Start final control diagnosis => Page 28 and actuate injector, cylinder 1 -N30.

- > Fuel pump relay (in the central electrics, electronics box, passenger's footwell, position 6) should pull
and fuel pump should run.

If the relay does not pull:

- Check actuation of fuel pump relay

If the fuel pump does not run:

- Check actuation of fuel pump and components =>Page 96 .
Checking actuation of fuel pump relay

- Switch off ignition.
- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .
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- Connect together sockets 4 and 2 on the test box using an auxiliary cable from V.A.G 1594A.
- Switch the ignition on.
- ->Fuel pump relay (in the central electrics, electronics box, passenger's footwell, position 6) should pull.

If the relay pulls now, but not during final control diagnosis:
- Fit a new engine control unit => Page 78 .

If the relay does not pull:
- Switch off ignition.
- Disconnect fuel pump relay.

27 28 29

o/ .&a
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- -> Connect the multimeter to contact 28 of relay socket and earth to measure voltage.
- Switch the ignition on.
- Specification: approx. battery voltage

If the specification is not obtained:
- Check the wiring.

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder
If the specification is obtained:
- Switch off ignition.

27 28 29
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- -> Check for open circuit and short to positive or earth in the following wiring connections:

Central electrics, electronics|Test box V.A.G 1598/22
box, passenger's footwell, socket
position 6, contact
29 4

- Rectify short circuit or open circuit if necessary.
- If wiring is OK, renew the fuel pump relay -J17.

Checking actuation of fuel pump and components

- Slacken off knurled screw and detach cover at A-pillar from fuse holder.

[

%ﬁa

e
T

- ->Pull fuses S1 and S2 out of fuse carrier ST4 in fuse holder.

ST1 - Black fuse carrier
ST2 - Red fuse carrier
ST3 - Yellow fuse carrier
ST4 - Blue fuse carrier
ST5 - Brown fuse carrier
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- > Pull fuse S116 (position 7) out of relay and fuse carrier, electronics box, plenum chamber.
- Start final control diagnosis => Page 28 and actuate injector, cylinder 1 -N30.
Connect the multimeter for voltage measurement to earth and the left or right contact of the following fuses:

Fuse Specified value at left or
right contact

S1 (in fuse holder, fuse approx. battery voltage
carrier ST4 - blue)

S2 (in fuse holder, fuse approx. battery voltage
carrier ST4 - blue)

S116 In relay and fuse carri- | approx. battery voltage
er, electronics box, ple-
num chamber, position
7

If the specification is not obtained:

- Check the wiring.

=> "Current flow diagrams, Electrical fault-finding,and Fittingilocations® binder

- If wiring is OK, renew the fuel pump relay -J17.
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1.19 - Checking air mass meter -G70

V.A.G 1527 B

V.A.G 1598/22 VAS 5051 ] ]

Special tools,
testers and auxiliary items required

* o 00

>

V.A.G 1527 B
V.A.G 1594 A
V.A.G 1598/22
VAS 5051

or

V.A.G 1551 with V.A.G 1551/3 A

Checking function

Connect fault reader V.A.G 1551 => Page 1.
Start the engine.
Read measured value block, Display Group 002, Engine idling =>Page 40 .

-> Display readout:

Read measured value block 2

1 2 3 4
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Check display in display zone 4.
Specification: 3.0 ... 5.0 g/s
If the values are not as specified or if the fault memory has recorded a fault relating to the air mass meter,

check the power supply to the air mass meter.

Testing power supply to air mass meter

Test requirements:

-> Fuse S115 OK (in relay and fuse carrier, electronicscbox; plenunvchamberposition9:

Test sequence

Pull connector off air mass meter.

123

-> Connect voltage tester V.A.G 1527 B as follows:

Connector Measure to
contact
3 Engine earth

Switch the ignition on.

The LED should light up.

1.19 - Checking air mass meter -G70 99
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If the LED does not light up:

- Check the wiring between contact 3 of connector and fuse for open circuit and repair if necessary.
=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

If power supply is OK:

Checking signal wire for air mass meter

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .

123

- -> Check for open circuit and short to positive or earth in the following wiring connections:

Connector Test box V.A.G 1598/22
contact socket

1 13
2 12

- Rectify short circuit or open circuit if necessary.
- If the wiring is OK, fit a new air mass meter -G70.

2 - Checking intake manifold changeover system

2.1 - Checking intake manifold changeover system

This test should only be carried out if the engine is losing power.

The intake manifold change over function switches over from the long intake tract to the short intake tract at
about 4700 rpm.

2.2 - Checking function

- Increase the engine speed to well above 4700 rpm; the vacuum unit for the intake manifold change over
system should "pull". (Fitting location: at front of intake manifold)

If the changeover is not taking place, carry out the following tests:

Check intake manifold changeover valve -N156 (if necessary, check valve and actuation => Page 106 ).
Check vacuum system for leaks =>Page 101 .

Check that vacuum hoses are properly connected and free of leaks and obstructions.

Check that changeover mechanism operates freely (move push rod by hand).

1 OO 24 - Mixture preparation, Injection
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2.3 - Checking vacuum system for leaks

V.A.G 1348/3-2 V.AG 1348/3A

e

:

V.A.G 1390

Special tools,
testers and auxiliary items required

V.A.G 1348/3-2
V.A.G 1348/3A
V.A.G 1390
V.A.G 1594 A

* 600

Run engine at idling speed for 2 or 3 minutes to build up vacuum pressure.
- Switch off ignition.
- Unplug connector from intake manifold changeover valve -N156.

2.3 - Checking vacuum system for leaks 1 01
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V.A.G 1348/3-2

V.A.G 1348/3A

- -> Connect one of the contacts on the solenoid valve to engine earth using test leads and crocodile clamp
from V.A.G 1594 A.

- Connect second contact on -N156 to positive using remote control V.A.G 1348/3A, adapter lead V.A.G
1348/3-2 and auxiliary cable.

- Operate remote control V.A.G 1348/3A approx. 2 to 3 minutes; throughout this period, the vacuum unit
should remain energised.

If the vacuum unit returns to its original "rest" position, carry out the following test:

- Disconnect vacuum hoses from vacuum unit for intake manifold changeover system.
- Connect hand vacuum pump V.A.G 1390 to vacuum unit.
- Operate hand pump and check whether changeover function is working.

- Check vacuum unit for leaks. (The vacuum unit should not return to rest position until the hand pump is
vented to atmosphere.)

- If necessary, renew vacuum unit.

- If the vacuum unit is not energised, check -N156 as follows for blockage:

V.A.G 1348/3-2

V.A.G 1348/3A

- -> Connect one of the contacts of -N156 to engine earth using test leads and crocodile clamp from V.A.G
1594 A.

- Connect second contact on -N156 to positive using remote control V.A.G 1348/3A, adapter lead V.A.G
1348/3-2 and auxiliary cable.

- Operate remote control V.A.G 1348/3A.

- Check valve for obstructions (remove vacuum hoses and blow through).

- If necessary, renew intake manifold changeover valve.

- If no faults have been found in any of the tests so far, check the vacuum system for leaks.

1 02 24 - Mixture preparation, Injection
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2.4 - Checking intake manifold changeover valve

V.A.G 1526 A V.AG1527 B

V.A.G 1598/22

VAS 5051 ¢

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1527 B
V.A.G 1594 A
V.A.G 1598/22
VAS 5051

L R IR R R 4

or
+ V.A.G 1551 with V.A.G 1551/3 A
Fitting location =>Page 59 .

Test requirements:

» Final control diagnosis has been performed

2.4 - Checking intake manifold changeover valve 1 03
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Checking internal resistance

- Unplug connector from intake manifold changeover valve -N156.
- -> Connect multimeter to injector to measure resistance.

- Specification: 25 ... 35 w
- If the reading does not match the specification, renew intake manifold changeover valve -N156.

Checking power supply

1 2 VOB-0749

- Unplug connector from intake manifold changeover valve -N156.
- -> Connect voltage tester V.A.G 1527 B as follows:

Connector Measure to
contact
1 Engine earth

1 04 24 - Mixture preparation, Injection
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- Operate starter briefly.
- The LED should light up.

If the LED does not light up:

- Carry out the following tests (marked with dots):

* -> Check fuse S2 (in fuse holder, fuse carrier ST4 - blue).

VOE5-0749

» -> Checkfor.opencirctit between contact-1.onconnectorand fuse in fuse holder.

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

* Check fuel pump relay => Page 93.

2.4 - Checking intake manifold changeover valve 1 05
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Checking actuation

1 2 VOB-074G

- ->Connect voltage tester V.A.G 1527 B between contacts 1 and 2 using auxiliary cables from V.A.G 1594
A.
- Connect fault reader V.A.G 1551 => Page 1.

- Start final control diagnosis and actuate the intake manifold changeover valve
=>Page 28.

-> Display readout:

Final control diagnosis
Intake manifold changeover valve -N156

- The LED should flash.

If the LED lamp does not flash or if it lights up continuously:
- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .
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- -> Check for open circuit and short to positive or earth in the following wiring connection:

Connector Test box V.A.G 1598/22
contact socket
2 64

- Rectify short circuit or open circuit if necessary.
- If the wiring is OK, fit a new engine control unit => Page 78 .

3 - Checking lambda control

3.1 - Checking lambda control

Noftes:

The lambda probe compares the oxygen confent in the air with the residual oxygen content in the exhaust gas

and sends a voltage signal to the control unit.

The voltage signal for "Mixture rich” (low level of residual oxygen) is between about 0.7 and 1.0 V (referenced

to reference earth).

The voltage signal for "Mixture weak” (high level of residual oxygen) is between about 0.0 and + 0.1 V (refer-

enced fo reference earth).

The transition.from rich to fean’ [s accompanied.by, a voltage jump from between 0.7 and 1.0 V fo between

0.0 and#0:3-V,.and-vice-versa (A:=n1.0):

Because of the sharp voltage jump the lambda control cannot maintain a constant ideal mixture composition

of A = 1.0. The system fluctuates continuously between "slightly foo lean" and "slightly too rich".

If the volfage does not change or only changes slowly the following faults are possible:

+ Silots or holes in probe head are blocked.

Lambda probe has been subjected to excessive thermal stress.

Contact resistance in signal wiring or reference earth line.

Lambda probe too cold; lambda probe heating not working.

Lambda control switched off (control unit has registered a fault in the injection system => interrogate fault

memory and read measured value block, display group 021).

Lambda probe damaged by contact spray or similar product (the contact spray is drawn into the probe via

the fine cavities in the electrical wiring as a result of temperature fluctuations and capillary effects).

+ Lambda probe damaged by silicone vapours (the engine draws in traces of any silicone based sealants that
may have been used. The silicone does not burn and damages the lambda probe.)

* 00

*

3.2 - Engine running problems after cold start

The time it takes for the lambda control to cut in (lambda probe temperature must be approx. 300 °C) is mainly
determined by the following factors.

+ Ambient temperature (summer or winter)

+ Operating conditions after starting

+ Functioning of lambda probe heating

If faults occur after a cold start, check whether the problem arises before or after the lambda control cuts in.
Special tools, testers and auxiliary items required

VAS 5051

I
;.'ﬁﬂ‘-‘:‘.'J i

2.4 - Checking intake manifold changeover valve 1 07
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+ VAS 5051

or
+ V.A.G 1551 with V.A.G 1551/3 A
Test requirements:

* No faults relating to lambda control function recorded in fault memory. If faults are recorded, rectify them
and erase the fault memory.

Test sequence

Check vehicle under cold start conditions:

- Connect fault reader V.A.G 1551 => Page 1.

- Start the engine.

- Read measured value block, display group 009, Engine idling =>Page 46 .

-> Display readout:

Read measured value block 9

Display zone 1 will show the signal voltage for lambda probe 1.
Display zone 2 will show the signal voltage for lambda probe 2.
Engine cold or lambda control not running: 0.45...0.50 V.

- Take the vehicle for a test drive.

Warning:

Attach fault reader to rear seat and operate it from there. When doing this, always observe the relevant safety
precautions.

Page 57.

- Observe display zones 1 and 2 during test drive.

-> When the control action cuts in, voltage signal in display zones 1 and 2 must fluctuate between the ranges
0.0..+0.3 and +0.7...+1.1 V.

Read measured value block 9

Voltages of more than +0.7 V indicate a rich fuel mixture (low oxygen level in exhaust gas).
Voltages of less than +0.3 V indicate aclean’ fuelsmixture (high' oxygen‘level intexhaustrgas).

- If the engine performance is poor before the lambda control cuts in, the lambda control is not the cause of
the problem.

- Ifthe engine running problems only occur after the lambda control has cut in, test the operation of the lambda
control =>Page 109 .

Nofes:

+ If the performance improves once the lambda control has cut in, this means that the lambda control is
counteracting the problem (e.g. unmetered air or defective injector, etc.). Check the lambda learned values
to confirm this.

- Read measured value block, Display Group 008, Engine idling =>Page 46 . If the values are not as specified,
rectify the fault.

- Also check the measured value blocks in function 04 (Basic setting). The ACF solenoid -N80 is closed for
this function.

1 08 24 - Mixture preparation, Injection
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+ Thelambda control can be selectively activated and deactivated with the help of display group 099. Pressing
keys 4 and 8 will switch between the "Basic setting" (lambda control off) and "Reading measured value
block" (lambda control on).

3.3 - Checking function of lambda probes

Special tools, testers and auxiliary items required

VAS 5051 U

¢+ VAS 5051

or
+ V.A.G 1551 with V.A.G 1551/3 A
Test sequence

- Connect fault reader V.A.G 1551 => Page 1.
- Start the engine.
- Read measured value block, Display Group 003, Engine idling =>Page 41 .

-> Display readout:

Read measured value block 3

Do not proceed with the test until the coolant temperature shown in display zone 3 has reached at least 80 °C.

- Press C key.
- Enter "009" for "Display group number 009" and confirm entry with Q key.

-> Display readout:

Read measured value block 9

Display zone 1 will show the signal voltage for lambda probe 1.
Display zone 2 will show the signal voltage for lambda probe 2.

- If the lambda probe voltage fluctuates very slowly, test the lambda probe heating => Page 111 .

- If the display shows a constant lambda probe voltage reading of 0.000 V, this means there is a short circuit
to earth; check wiring => Page 111.

- If the display shows a constant lambda probe voltage reading of 0.45...0.50 V, this means there is an open
circuit in the signal wiring, check the wiring => Page 114 .

- If the display shows a constant lambda probe voltage reading of 1.105 V, this means there is a short circuit
to positive; check wiring => Page 114 .

3.2 - Engine running problems after cold start 1 09
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- Ifthe display shows a constant voltage reading of 0.0 - +0.3 V (mixture too lean), this means that the lambda
control has reached the control stop in the "enrich" direction, but the lambda probe is still registering "Mixture
too lean".

- If the display shows a constant voltage reading of 0.7 - 1.0 V (mixture too rich), this means that the lambda
control has reached the control stop in the "lean" direction, but the lambda probe is still registering "Mixture
too rich".

- Press C key.

-> Display readout:

Read measured value block
Enter display group number XXX

- IfLambda probe is functioning properly, select display group 008 and check Lambda learned values =>Page
46 .

-> Display readout:

Read measured value.block .8

Display zone 3 shows Lambda learned value of cylinder bank 1; display zone 4 shows Lambda learned value
of cylinder bank 2.

The lambda control is adaptive, i.e. it has a learning capability. Faults such as unmetered air or defective
injectors have the effect of changing the air/fuel mixture composition. The lambda probes detect this and com-
pensate by adjusting the basic injection periods programmed in the maps. The injection periods are extended
or reduced until a "A = 1" mixture composition is achieved. The difference between the actual injection period
and the basic period programmed in the map is given as a percentage.

+ Positive learned value (+...%): Pre-programmed basic injection period is too short, actual injection period ...
% longer in order to achieve a "A = 1" mixture composition.

+ Negative learned value (-...%): Pre-programmed basic injection period is too long, actual injection period ...
% shorter in order to achieve a "\ = 1" mixture composition.

Specifications: Reading measured value block => Page 46 .

- If the specified values are not obtained: Test table display group 007 =>Page 45

Note:

If necessary, display group 007 can also be checked and printed out in the "Basic setting” mode (function 04)
for the purposes of fault finding. This function excludes, for example, the influence of the ACF =>Page 37.

1 1 O 24 - Mixture preparation, Injection
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3.4 - Checking lambda probe heating

Special tools, testers and auxiliary items required

V.AG 1526 A

W00-0431

+ V.AG1526 A

VAG 1594 A [;

3.4 - Checking lambda probe heating 1 1 1
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Test sequence

- Unplug lambda probe connector for left hand or right hand cylinder bank.

(Fitting location => Page 60 )
- -> Connect multimeter between contacts 1 (positive) and 2 (earth) to measure voltage.
- Start the engine.

- Specification: 12 ... 14 V

If the specification is not obtained:

[

S

%
=

- Carry out the following tests (marked with dots):

» ->Check fuse S2 (in fuse holder, fuse carrier ST4 - blue).

« ->Check for open circuit between contact 1 of connector and fuse in fuse holder (if necessary, check contact
assignment).

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

» Check wiring between contact 2 and engine earth for open circuit.
» Check fuel pump relay => Page 93 .

If the specification is obtained:

1 1 2 24 - Mixture preparation, Injection
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- -> Connect multimeter between contacts 1 and 2 to measure resistance.
- Specified value at room temperature 2 ... 5 w

Nofte:

The resistance of the heating element at room temperature is approx. 2...5 w. With even a small temperature
rise this value will increase sharply.

If the specification is not obtained:

- Fit a new lambda probe.

3.4 - Checking lambda probe heating 1 1 3
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3.5 - Checking lambda probe signal wiring and activation

V.A.G 1526 A

V.A.G 1598/22 VAS 5051 ]

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1594 A
V.A.G 1598/22
VAS 5051

* 00

or
+ V.A.G 1551 with V.A.G 1551/3 A

Nofte:

The lambda probe signal is monitored by the self-diagnosis system.
Test sequence

- Connect fault reader V.A.G 1551 => Page 1.

- Switch the ignition on.
- Interrogate fault memory =>Page 4 .

1 1 4 24 - Mixture preparation, Injection
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- If a fault in the lambda probe has been registered and the lambda probe heating is OK, unplug the lambda
probe connector, right/left cylinder bank. Fitting location =>Page 60 .

R
@-
- -> Connect multimeter between contacts 3 and 4 to measure voltage.

- Switch the ignition on.
- Specification: 450 + 50 mV

If the specification is obtained:
- Fit a new lambda probe.
If the specification is not obtained:

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit
=>Page 78.
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- -> Check for open circuit and short to positive-or.earth:inthe following wiring connections;

Lambda probe Bank 1 -G39

Connector Test box V.A.G 1598/22
contact socket
3 25
4 26

Lambda probe, bank 2 -G108

3.5 - Checking lambda probe signal wiring and activation 1 1 5



QOOD Audi A8 1994 >

Auor_Motronic Fuel Injection and Ignition System (6-cylinder) - Edition 06.1998

Connector Test box V.A.G 1598/22
contact socket
3 39
4 40

- Rectify short circuit or open circuit if necessary.
- If the wiring is OK, fit a new engine control unit => Page 78 .

3.6 - Removing and installing lambda probe

Special tools, testers and auxiliary items required

+ Hot bolt paste G 052 112 A3

Removing

- Unplug lambda probe connector for left hand or right hand cylinder bank.
(Fitting location => Page 60 )

- Undo cable ties.

- Unscrew lambda probe.

Installing

When installing, note the following points:

Notes:

+ Tightening torque 50 Nm.

+ The screw thread on the lambda probe is coated with assembly paste. This paste must not be allowed to
penetrate the openings on the probe.

+ Wheninstalling, the cable ties must be re fitted at exactly the same points in order to prevent contact between
the lambda probe wire and the exhaust pipe.

1 1 6 24 - Mixture preparation, Injection
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4 - Checking secondary air system

4.1 - Checking secondary air system

V.AG 1526 A V.A.G 1527 B

V.A.G 1588/22

VAS 5051 §

I-_'I'_-
| —
—

-l
LI

4.2 - Checking secondary air inlet valve

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1527 B
V.A.G 1594 A
V.A.G 1598/22
VAS 5051

L R K R R 4

or

+ V.A.G 1551 with V.A.G 1551/3 A

4.1 - Checking secondary air system 1 1 7
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Fitting location =>Page 59 .

Test requirements:

» Final control diagnosis has been performed
Checking internal resistance

- Disconnect plug from secondary air inlet valve -N122.

-

- -> Connect multimeter to valve to measure resistance.
- Specification: 25 ... 35 w
- If the value is not as specified, fit a new secondary air inlet valve -N122.

=> 6-cylinder Engine (5-valve), Mechanical Components Repair Group 26; Secondary air system, Removing
and installing secondary air system components

<

T

)
N

1 2 VOE-0749

Checking power supply

- Disconnect plug from secondary air inlet valve -N122.

1 1 8 24 - Mixture preparation, Injection
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- -> Connect voltage tester V.A.G 1527 B as follows:

Connector Measure to
contact
1 Engine earth

- Operate starter briefly.
- The LED should light up.

If the LED does not light up:
- Carry out the following tests (marked with dots):

* -> Check fuse S2 (in fuse holder, fuse carrier ST4 - blue).

1 2 VOB-0749

4.2 - Checking secondary air inlet valve 1 1 9
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« -> Check for open circuit between contact 1 on connector and fuse in fuse holder .
=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

* Check fuel pump relay => Page 93.

Checking actuation

1 2 VOE-0749

- -> Connect voltage tester V.A.G 1527 B between contacts 1 and 2 using auxiliary cables from V.A.G 1594
A

- Connect fault reader V.A.G 1551 => Page 1.
- Start final control diagnosis and actuate secondary air inlet valve -N122
=>Page 28.

-> Display readout:

Final control diagnosis
Secondary air inlet valve -N112

- The LED should flash.
If the LED lamp does not flash or if it lights up continuously:

- Connect test box V.A.G 1598/22 to wiring harness for. engine control unit
=>Page 78.
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-> Check for open circuit and short to positive or earth in the following wiring connections:

Connector Test box V.A.G 1598/22
contact socket
2 33

Rectify short circuit or open circuit if necessary:
If the wiring is OK, fit a new engine control unit => Page 78 .

4.2 - Checking secondary air inlet valve 1 2 1
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4.3 - Checking secondary air pump relay

V.A.G 1526 A V.AG152T B

V.A.G 1598/22

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1527 B
V.A.G 1594 A
V.A.G 1598/22

L R R R 4

Test requirements:
» Final control diagnosis has been performed

- Operate starter briefly.
- Secondary air pump motor -V101 must start up

If secondary air pump motor -V101 does not start up:
Checking power supply

- Pull plug off secondary air pump motor -V101.

1 22 24 - Mixture preparation, Injection
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- Connect voltage tester V.A.G 1527 B as follows:

Connector Measure to
contact
2 Engine earth

- Operate starter briefly.
- The LED should light up.

If LED lights, but motor did not run on actuating starter:
- Fit a new secondary air pump motor -V101:

=> 6-cylinder Engine (5-valve), Mechanical Components Repair Group 26; Secondary air system, Removing
and installing secondary air system components

If the LED does not light up:

- Carry out the following tests (marked with dots):

* -> Check fuse S2 (in fuse holder, fuse carrier ST4 - blue).
» Check fuse S130 (60 A) in fuse holder.
» Check fuel pump relay => Page 93 .

4.3 - Checking secondary air pump relay 1 23
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» -> Check for open circuit in wiring between connector at motor -V101 and secondary air pump relay -J299
(in relay and fuse carrier, electronics box, plenum chamber, position 4).

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

» Check for open circuit in wiring between battery + (terminal 30) and fuse S130 (in fuse holder) as well as
between fuse S130 and secondary air pump relay -J299 (in relay and fuse carrier, electronics box, plenum
chamber, position 4).

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

- If wiring is OK, check actuation of secondary air pump relay -J299.

Checking actuation

- Pull off secondary air pump relay -J299.
- Connect the multimeter to contact 4 of relay socket and earth to measure voltage.
- Operate starter briefly.

- Specification: approx. battery voltage

If the specification is not obtained:
- Check fuel pump relay => Page 93.
If the specification is obtained:

- Switch off ignition.
- Connect test box V.A.G 1598/22 to wiring harness for engine control unit
=>Page 78.

1 24 24 - Mixture preparation, Injection
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Relay and fuse carrier, elec-

Test box V.A.G 1598/22

tronics box, plenum cham- socket
ber, position 4
contact
6 30

- Rectify short circuit or open circuit if necessary.

- If wiring is OK, fit a new secondary air pump relay -J299.

5 - Checking fuel tank breather

5.1 - Checking fuel tank breather

Special tools, testers and auxiliary items required

VAS 5051 @ ——Ti

+ VAS 5051

or

+ V.A.G 1551 with V.A.G 1551/3 A

- -> Check for open circuit and short to positive or earth in the following wiring connections:

4.3 - Checking secondary air pump relay 1 25
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5.2 - Checking function

Test requirements:

* No faults stored in fault memory

Test sequence

- Connect fault reader V.A.G 1551 => Page 1.

- Start the engine.

- Read measured value block, Display Group 010, engine at idling speed =>Page 48 .

-> Display readout:

Read measured value block 10
1 2 3 4

- Observe display in display zone 1.

The ACF valve is intermittently clocked for 220... 900 seconds (implementation of fuel tank breather function)
and deactivated for approx. 70 seconds (no fuel tank breather function).

During theapprox.70 second period, the Lambda control learns the operating conditions without the deviation
caused by fuel vapours from the activated charcoal filter.

- If fuel tank breather function is not active, wait approx. 70 seconds for the fuel tank breather function to be
repeated.
- Observe display in display zone 3.

+ -5=ACF new (no fuel vapours in ACF)
+ 0to +95 = level of fuel vapour fill in ACF

1 26 24 - Mixture preparation, Injection
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5.3 - Checking activated charcoal filter system solenoid valve 1 -N80

V.A.G 1526 A V.A.G1527 B

VAS 5051 §l ]

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1527 B
V.A.G 1594 A
VAS 5051

* o 00

or
+ V.A.G 1551 with V.A.G 1551/3 A
Fitting location =>Page 59 .

Testing for leaks

ACF solenoid valve -N80 remains closed when deenergised.

- Disconnect hoses from ACF valve but leave the electrical connector plugged in.
- Start final control diagnosis and actuate ACF valve => Page 28 .

5.3 - Checking activated charcoal filter system solenoid valve 1 -N80 1 27



QD Audi A8 1994 >
Auor_Motronic Fuel Injection and Ignition System (6-cylinder) - Edition 06.1998

- While final control diagnosis is running, blow into solenoid valve to check whether it opens properly. If nec-
essary, fit a new ACF solenoid valve.

Checking internal resistance

- Unplug connector on ACF valve.

%
—
[azeoore Iy

N

- -> Connect multimeter to valve to measure resistance.
- Specification: 20 ... 28 w

If the specification is not obtained:

- Fita new ACF valve.

Checking power supply to ACF valve

Note:

The ACF valve receives its power supply via the fuel pump relay.

- Unplug connector on ACF valve.

1 2 VOB-074G

- -> Connect voltage tester V.A.G 1527 B as follows:

1 28 24 - Mixture preparation, Injection
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Connector Measure to
contact
1 Engine earth

- Operate starter briefly.
- The LED should light up.

If the LED does not light up:

- Carry out the following tests (marked with dots):

» -> Check fuse S2 (in fuse holder, fuse carrier ST4 - blue).

1 2 VOB-0749

5.3 - Checking activated charcoal filter system solenoid valve 1 -N80 1 29
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« -> Check for open circuit between contact 1 on connector and fuse in fuse holder .
=> Binder "Current Flow Diagrams, Electrical Fault Finding and Fitting Locations"
* Check fuel pump relay => Page 93.

Checking actuation of ACF valve

1 2 VaEh74Y

- -> Connect voltage tester V.A.G 1527 B between contacts 1 and 2 using auxiliary cables from V.A.G 1594
A.

- Connect fault reader V.A.G 1551 => Page 1.

- Start final control diagnosis and actuate ACF solenoid -N80 =>Page 28 .
- The LED should flash.

If the LED lamp does not flash or if it lights up continuously:

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit
=>Page 78.

1 30 24 - Mixture preparation, Injection
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1 2 \VOB-0749

- -> Check for open circuit and short to positive or earth in the following wiring connections:

Connector Test box V.A.G 1598/22
contact socket
2 15

- Rectify short circuit or open circuit if necessary.
- If the wiring is OK, fit a new engine control unit => Page 78 .

6 - Checking throttle valve control unit

6.1 - Checking throttle valve control unit

The idling speed stabilisation is integrated in the throttle valve control unit.

The housing opposite the cable pulley contains the following components
(this housing must not be opened):

Throttle valve potentiometer -G69

Throttle valve positioner sender -G127

Idling switch -F60

-Throttle valve positioner -V60 (electric motor)

* 600

None of the potentiometers and switches may be adjusted mechanically. The settings are performed as part
of the basic setting (function 04) using the V.A.G 1551 or 1552 fault reader.

6.2 = Checking:learning demand display

During "Adaptation of throttle valve control unit -J338 to engine control unit", the engine control unit learns the
stop positions of the throttle valve control unit -J338 and a characteristic comparison curve between throttle
valve potentiometer -G69 and throttle valve positioner sender -G127.

5.3 - Checking activated charcoal filter system solenoid valve 1 -N80 1 31
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Display group 023 shows the adaptation values learnt during the last adaptation process and the learning
demand display.

Special tools, testers and auxiliary items required

VAS 5051 §

+ VAS 5051

or
+ V.A.G 1551 with V.A.G 1551/3 A
Test sequence

- Connect fault reader V.A.G 1551 => Page 1.
- Read measured value block, Display Group 023, Engine idling =>Page 53 .

-> Display readout:

Read measured value block 23
01000000 72...95% 65...85%
16...51%

- Check display values => Page 53
If the specified values are not obtained:
- Perform adaptation of throttle valve control unit to engine control unit

=>Page 132
- Repeat test.

6.3 - Performing adaptation of throttle valve control unit

The idle stabilisation requires the engine control unit to know the stop positions of the throttle valve positioner
-V60 and the potentiometer characteristics of the throttle valve positioner sender -G127 and throttle valve po-
tentiometer -G69.

The learning process (adaptation) is necessary if:

+ The power supply to the engine control unit has been interrupted (e.g. battery disconnected) .
+ The throttle valve control unit has been replaced.

+ The engine control unit has been renewed.

The learning process (adaptation process) is performed:

+ automatically:if thedgnition.is.switched.on.once for.at least 6 seconds without actuating the starter or the
accelerator pedal.
+ By initiating the "Basic setting" , Display Group 098, with the engine stopped.

1 32 24 - Mixture preparation, Injection
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Special tools, testers and auxiliary items required

| — |

VAS 5051 Hl
1];@&ﬂﬂgrh

* VAS 5051

or
* V.A.G 1551 with V.A.G 1551/3 A
Prerequisite:
* No faults stored in fault memory
Work sequence

- Connect fault reader V.A.G 1551 => Page 1.
- Start "Basic setting”, Display Group 098, with engine stopped =>Page 56 .

-> Display readout:

Basic setting 98
4.420 V 3.880 V Idling
ADP running

When the Q key is pressed, the throttle valve actuator moves to min, max. and several intermediate positions,
and the control unit stores the respective throttle angles in the non-volatile memory. This process takes no more
than 10 seconds. The throttle then moves into the start position for approx. 20 s, then into the rest position (no
electrical supply).

-> Display readout:

Basic setting 98
4.420 V 3.880 V Idling
ADP OK

Adaptation has been successfully carried out.
- Press theskey!

Nofte:

-> If wither of these messages appears on the display, adaptation has been terminated.

Basic setting 98
4.420 V 3.880 V Idling
ADP ERROR

Following faults are possible:

Function is unknown or cannot
be carried out at the moment

+ Engine started during adaptation.
+ Battery voltage less than 10 V.
+ Throttle cable setting not OK.

6.3 - Performing adaptation of throttle valve control unit 1 33
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+ Wiring connection between throttle valve control unit and engine control unit defective.
* Throttle valve control unit defective.

6.4 - Checking idling switch -F60

V.A.G1526 A

V.A.G 1588 A

Special tools,

testers and auxiliary items required

*+ VAG1594 A
* V.A.G 1598/22
+ VAS 5051

or

+ V.A.G 1551 with V.A.G 1551/3 A

Test sequence

- Connect fault reader V.A.G 1551 => Page 1.
- Read measured value block, Display Group 098, engine stopped =>Page 56

-> Display readout:

1 34 24 - Mixture preparation, Injection
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ADP OK

Read measured value block 98
4.420 V 3.880 V Idling

- Check display in display zone 3.

Read measured value block 98

4.420 V 3.880 V

1dling ADP OK

-> Specified value: Idling

- Press accelerator pedal.

Read measured value block 98

4.420 V 3.880 V
ADP OK

Part throttle

-> Specified value: Part throttle

If the specification is not obtained:

- Switch off ignition.

- Unplug the connector from the throttle valve control unit.
- Connect test box V.A.G 1598/22 to wiring harness for engine control unit

=>Page 78.

1 3 5

7

Connector Test box V.A.G 1598/22
contact socket
3 69
7 67

- Rectify short circuit or open circuit if necessary.
- If wiring is OK, fit a new throttle valve control unit -J338.

- -> Check for open circuit and short to positive or earth in the following wiring connections:

6.4 - Checking idling switch -F60 1 35
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6.5 - Checking throttle valve potentiometer -G69

V.A.G 1526 A

V.A.G 1598/22 VAS 5051 ]

Nofe:
The throftle valve potentiometer -G69 informs the engine control unit of the position of the throftle valve.

Special tools,
testers and auxiliary items required

*+ VAG1526 A
¢ VAG1594 A
+ V.A.G 1598/22
+ VAS 5051

or
+ V.A.G 1551 with V.A.G 1551/3 A

Test sequence

- Connect fault reader V.A.G 1551 => Page 1.
- Read measured value block, Display Group 001, engine stopped =>Page 39

-> Display readout:

1 36 24 - Mixture preparation, Injection
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0 rpm 0.00 ms
12.05BTDC

Read measurement block 1

4 -5

- Check display in display zone 3.
- Specified value: 0...5 <°
- Slowly floor accelerator pedal.

Read measurement block 1
0 rpm 0.00 ms

86 -5 12.05BTDC

-> Specified value: Display in display zone 3 must increase steadily to 75 ... 95 <° (with accelerator pedal

floored).

If either the initial or final specified result is not achieved:

- Check throttle cable

setting

=> B-cylinder engine (5-valve), Mechanical components; Repair Group 20

If the reading does not change or only changes irregularly:

- Switch off ignition.

- Unplug the connector from the throttle valve control unit.

1357
- -> Connect up multimeter as follows to measure voltage.
Connector Measure to
contact
4 Engine earth

- Switch the ignition on.

- Specified value: approx. 5 V
- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .
- Check for open circuit and short to earth/positive or earth in the following wiring connections:

Connector Test box V.A.G 1598/22
contact socket
4 62
5 75
7 67

- Rectify short circuit or open circuit if necessary.
- If wiring is OK, fit a new throttle valve control unit -J338.

6.5 - Checking throttle valve potentiometer -G69 1 37



) Audi A8 1994 >

AUI Motronic Fuel Injection and Ignition System (6-cylinder) - Edition 06.1998

6.6 - Checking throttle valve positioner sender -G127

V.AG 1315A.|"1

V.A.G 1526 A

V.A.G 1588 A

Nofe:

The throftle valve positioner sender -G 127 informs the engine control unit of the position of the throttle valve

positioner -V60.

Special tools,
testers and auxiliary items required

¢ VAG1594 A
+ V.A.G 1598/22
+ VAS 5051

or
+ V.A.G 1551 with V.A.G 1551/3 A

Test sequence

- Connect fault reader V.A.G 1551 => Page 1.

- Read measured value block, Display Group 098, engine at idling speed =>Page 56

-> Display readout:

1 38 24 - Mixture preparation, Injection
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Read measured value block 98
4.420 V 3.880 V Idling
ADP OK

- Check display in display zone 2.
- Specified value: 0.500 ... 4.900 V

If the specification is not obtained:

Switch off ignition.
Unplug the connector from the throttle valve control unit.
Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .

1357
- -> Check for open circuit and short to positive or earth in the following wiring connections:
Connector Test box V.A.G 1598/22
contact socket
4 62
7 67
8 74

- Rectify short circuit or open circuit if necessary.
- If wiring is OK, fit a new throttle valve control unit -J338.

6.6 - Checking throttle valve positioner sender -G127 1 39
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6.7 - Checking throttle valve positioner -V60

V.AG 1315A.|"1

V.A.G 1526 A

V.A.G 1588 A

Special tools,
testers and auxiliary items required

*+ VAG1594 A
* V.A.G 1598/22
+ VAS 5051

or
+ V.A.G 1551 with V.A.G 1551/3 A
Note:

The throftle valve positioner -V60 is an electric motor. When the engine is idling, it actuates the throftle valve

via a gear mechanism in order fo control the idling speed.

Test sequence

- Connect fault reader V.A.G 1551 => Page 1.
- Start "Basic setting", display group 098, engine stopped => Page 56 .

-> Display readout:

1 40 24 - Mixture preparation, Injection
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Basic setting 98
4.420 V 3.880 V Idling
ADP running

When the Q key is pressed, the throttle valve positioner moves to the min. and max. stops (visible and audible
at the throttle valve control unit).

If the throttle valve positioner does not move:

- Switch off ignition.
- Unplug the connector from the throttle valve control unit.
- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .

1357

verm=3Check foriopen/circuit/and short to positive orearthiin'the following wiring connections:

Connector Test box V.A.G 1598/22
contact socket
1 66
2 59

- Rectify short circuit or open circuit if necessary.
- If wiring is OK, fit a new throttle valve control unit -J338.

6.7 - Checking throttle valve positioner -V60 1 41
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7 - Checking auxiliary signals

7.1 - Checking auxiliary signals

V.A.G 1315 Aﬂ 1
.':,l
)

V.A.G 1526 A

V.A.G 1588 A

7.2 - Checking signals from / to air conditioning system

Special tools,
testers and auxiliary items required

*+ VAG1594 A
* V.A.G 1598/22
+ VAS 5051

or

+ V.A.G 1551 with V.A.G 1551/3 A

1 42 24 - Mixture preparation, Injection
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Checking engine speed adaptation and compressor shut-off
Notes:

+ When the air conditioner is switched on a positive signal is sent to contact 8 on the engine control unit.

+ The signal causes the engine control unit to maintain a constant idling speed despite the varying power
requirement of the air conditioner.

+ The air conditioning compressor signal informs the engine control unit that the compressor will be switched
on in 140 ms.

+ The engine control unit can send a signal via the same wire to shut off the air conditioner compressor.

+ The engine control unit will shut off the air conditioning compressor in the following cases:
- In the event of heavy acceleration (full throttle)
- In the emergency programme (emergency running mode)
- If the coolant temperature is more than 120°C

Test requirements:

» Air conditioning system OK

* No faults recorded in fault memory of engine control unit

* Vehicle at room temperature (warmer than + 15 ° C)

Test sequence

- Connect fault reader V.A.G 1551 => Page 1.

- Read measured value block, Display Group 020, Engine idling =>Page 52 .

-> Display readout:

Read measured value block 20
1 2 3 4

- Switch off air conditioner.
- Specification for display zone 4: Compr. OFF
- Switch on the air conditioner by pressing the "Auto" key. The compressor must run.
- Specification for display zone 1: Idling speed must remain constant (brief drop in speed for less than 1
s is permitted).

- Specification for display zone 3: A/C-high

- Specification for display zone 4: Compr. ON

Abruptly depress the accelerator and release again (brief burst of throttle).

- Specification for display zone 4: Display switched for several seconds from "ON" to "OFF" (compressor
shut-off on vehicle acceleration).

If the display is not as described:
- Switch off ignition.

52 40 41 29 28 2?

-

e

nﬁnnnnﬂnﬂ\n

TR T]I U
1] Ouﬂjel a1 0'70 Bjﬂ EF‘_"l

L‘cf\g T
\

26 14 15 3 2 1

7.2 - Checking signals from / to air conditioning system 1 43



QIOD Audi A8 1994 >

Auor_Motronic Fuel Injection and Ignition System (6-cylinder) - Edition 06.1998

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .
- ->Use current flow diagram to check for open circuit and short to earth or positive in wiring between contact
8 on engine control unit and air conditioner.

=>"Current Flow Diagrams, Electrical Fault Finding and Fitting Locations" binder
- If there are no faults in the wiring, check the operation of air conditioner.

=> Air conditioner; Repair Group 01; Self-diagnosis for air conditioner Self-diagnosis for air conditioner

7.3 - Checking engine speed signal

Notes:

+ The signal is generated by the engine speed sender -G28, processed in the engine control unit and relayed
by the engine control unit to various electronic systems (e.g. control unit for air conditioner, automatic gear-
box or ABS/EDL). The engine speed signal and wiring are monitored by these systems.

+ Checking engine speed signal:

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

1 44 24 - Mixture preparation, Injection
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7.4 - Checking vehicle speed signal

V.A.G 1526 A

V.A.G 1598/22 VAS 5051 ]

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1594 A
V.A.G 1598/22
VAS 5051

* 600

or
+ V.A.G 1551 with V.A.G 1551/3 A
Notes:
. 'Fl)'gﬁeslpﬁsgrtsignal is'generated by the speedometer sender =G22'(at the gearbox) and processed in the dash
[ .

+ The processed signal goes to contact 20 on the engine control unit and is used for idling speed stabilisation
and for the damping of load change jolts when changing gear.

7.4 - Checking vehicle speed signal 1 45
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Test requirements:
» Speedometer function and display OK, fault-finding:

=> Electrical System; Repair Group 90; Dash panel insert, Checking vehicle speed signal Dash panel insert,
Checking vehicle speed signal

Test sequence

- Connect fault reader V.A.G 1551 => Page 1.
- Read measured value block, Display Group 011, Engine idling =>Page 49 .

-> Display readout:

Read measured value block 11

Warning:

Attach fault reader to rear,seat and.operate, it from there-VWhen doing this,always;observe the relevant safety
precautions.

Page 57.

- Take vehicle for a test drive and check whether the vehicle speed appears in display zone 3.
If the vehicle speed is not displayed:

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .
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- -> Check for open circuit and short circuit in wiring between dash panel insert and contact 20 on connector
for engine control unit.

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder
If no wiring fault is detected:

- Establish which "recipients" of the road speed signal (e.g. radio, automatic gearbox, air conditioner etc.) are
using the speed signal, disconnect them one by one from the dash panel insert, then keep repeating the
test until the cause of the problem has been identified.

1 46 24 - Mixture preparation, Injection
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7.5 - Checking consumption signal for vehicle computer

Nofes:

+ The consumption signal is calculated by the engine control unit from the injection period and relayed to the
on-board computer.
+ Checking fuel consumption signal

=>"Current flow diagrams, Electrical fault-finding and Fitting locations" binder, vehicle computer fault-finding

7.6 - Checking output signal for throttle valve position

V.A.G 1315 A{‘I____r_ V.AG1526 A
63? K‘\v%
.I||I
e 4
s

V.A.G 1598 A

Special tools,
testers and auxiliary items required

* VAG1594 A
*+ V.A.G 1598/22
+ VAS 5051

or

7.5 - Checking consumption signal for vehicle computer 1 47
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+ V.A.G 1551 with V.A.G 1551/3 A
Nofte:

In conjunction with the engine speed signal this signal enables the automatic gearbox control unit fo calculate
the gearshift intervals.

Vehicles with engine control unit no.
4D0 907 551 C with data status less than D07

- Connect fault reader V.A.G 1551 => Page 1.
- Start self-diagnosis of gearbox control unit:

=> Automatic gearbox 01V, Self-diagnosis; Repair group 01; Performing self-diagnosis Performing self-diag-
nosis

- If the gearbox control unit displays fault 00638 "Engine/gearbox electrical connection 2", interrogate fault
memory of engine control unit => Page 4 .

- If the engine control unit has recorded a fault relating to the throttle valve potentiometer, rectify this fault
first. (in this case the fault in the gearbox is a result of the fault in the potentiometer).

If no fault relating to the throttle valve potentiometer is displayed:

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .
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- ->Use current flow diagram to check wiring between contact 7 and gearbox control unit for open circuit/
short circuit.

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder
Vehicles with engine control unit no.
4D0 907 551 C as of data status D07

Data exchange between engine control unit and gearbox control unit is handled by way of a CAN bus.
=> Checking CAN bus, Page 155.

1 48 24 - Mixture preparation, Injection
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7.7 - Checking engine actual torque signal

Notes:

+ The engine actual torque signal (engine actual torque/clutch torque) is relayed by the engine control unit to
various electronic systems, e.g. the control units for automatic gearbox and ABS/ASR (traction control sys-
tem).

+ On vehicles with engine control unit no. 4D0 907 551 C with data status less than D07, the engine actual
torque signal is transmitted on a single wire from the engine control unit to the ABS/ASR control unit and to
the gearbox control unit.

¢ The wiring/engine actual torque signal (MMI) is monitored by the ABS/ASR control unit and the gearbox
control unit.

=> Running Gear Self-Diagnosis; Repair Group 01

=> Automatic gearbox 01V, Self-diagnosis; Repair group 01; Performing self-diagnosis Performing self-diag-
nosis

Vehicles with engine control unit no.
4D0 907 551 C as of data status D07

Data exchangebetweenengine control tnitcand gearbox control 'anit’is handled by way of a CAN bus.
=> Checking CANbus, Page” "155".

7.8 - Checking engine specified torque signal from ABS/ASR control unit

Notes:

+ The wiring/engine specified torque signal (MMS signal for rough road detection) is monitored by the ABS/
ASR control unit.

=> Running Gear Self-Diagnosis; Repair Group 01
+ For checking engine specified torque signal, refer to Reading measured value block / display group 024.
Test requirements:

» Control unit encoding OK => Page 32 .

7.7 - Checking engine actual torque signal 1 49
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7.9 - Checking gear signal

V.A.G 1526 A V.AG152T B

V.A.G 1598/22

VAS 5051 1

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1527 B
V.A.G 1594 A
V.A.G 1598/22
VAS 5051

L R IR R R 4

or
+ V.A.G 1551 with V.A.G 1551/3 A
Note:

By way of the multi-function switch -F 125 on the gearbox, the engine conftrol unit detects whether a gear is
engaged (selector lever setfo 2/ 3/4 /R /D) or not (selector lever set to P or N).

1 50 24 - Mixture preparation, Injection
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Vehicles with engine control unit no.
4D0 907 551 C with data status less than D07

- Connect fault reader V.A.G 1551 => Page 1.
- Read measured value block, Display Group 020, engine stopped =>Page 52

-> Display readout:

Read measured value block 20

- Check display in display zone 2.

- Specified value: "Neutral" (selector lever in P or N)
- Depress the brake pedal and engage a gear.

- Specified value: "Gear ENG"

If the display is not as described:

- Switch off ignition.
- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .
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- -> Connect voltage tester V.A.G 1527 B as follows:

Test box V.A.G 1598/22
socket socket
3 (positive) 22 (signal)

- Move selector lever to position P or N.
- The LED should light up.

- Press brake pedal and engage gear (selector lever setto2/3/4 /R /D).
- The LED should go out.

If LED does not light at all or lights continuously:

- Check for open circuit and short circuit in wiring between contact 22 on connector for engine control unit
and multi-function switch.

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

- If there are no faults in the wiring, test the multi-function switch.

7.9 - Checking gear signal 1 51
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=> Automatic gearbox 01V Self-diagnosis; Repair Group 01; Electrical testing Electrical testing
Vehicles with engine control unit no.
4D0 907 551 C as of data status D07

Data exchange between engine control unit and gearbox control unit is handled by way of a CAN bus.
=> Checking CAN bus, Page 155.

7.10 - Checking ignition timing retardation on changing gear

V.AG 1526 A

V.A.G 1598/22 VAS 5051

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1594 A
V.A.G 1598/22
VAS 5051

* o 00

or
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+ V.A.G 1551 with V.A.G 1551/3 A

Notes:

+ The engine control unit receives the gearshift signal from the gearbox control unit. As a function of vehicle
speed and engine speed, the engine control unit then briefly retards the ignition timing, thus reducing torque
and making the gear change smoother.

+ On account of the brief signal, the torque reduction prompt is not always recognised and is therefore not
always displayed by V.A.G 1551.

Test sequence

- Connect fault reader V.A.G 1551 => Page 1.
- Read measured value block, Display Group 019, Engine idling =>Page 51 .

-> Display readout:

Read measured value block 19
1 2 3 4

- Apply handbrake and also press brake pedal.

- On engaging gear, observe display in zones 3 and 4.
- Display zone 3 shows the engine torque required for changing gear (specified torque).
- Display zone 4 shows the actual engine torque (clutch torque/actual torque).

The values in the two display zones must become assimilated on engaging gear. Ignition timing retardation
is then active.

- Ifignition timing retardation is not active, continue testing as follows:

Vehicles with engine control unit no.

4D0 907 551 C with data status less than D07

The wiring/gearshift signal is monitored by the gearbox self-diagnosis (fault code 00545).
=> Automatic gearbox 01V; Repair Group 01; Self-diagnosis Self-diagnosis

If no torque reduction is displayed on the measured value block during a gearshift, or if fault code 00545 appears
(in the gearbox control unit):

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .
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- ->Use current flow diagram to check wiring between engine control unit and gearbox control unit for open
circuit/short circuit.

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

Vehicles with engine control unit no.
4D0 907 551 C as of data status D07

Data exchange between engine control unit and gearbox control unit is handled by way of a CAN bus.
=> Checking CAN bus, Page 155.

7.11 - Checking change up/changedown signal

Notes:

+ The engine control uses these signals in conjunction with the gearshift signal (ignition timing retardation on
shifting gear) to detect whether the gear is being changed up or down.
+ The wiring and change-up/change-down signal are monitored by the gearbox control unit:

=> Automatic gearbox 01V, Self-diagnosis; Repair group 01; Performing self-diagnosis Performing self-diag-
nosis

Test requirements:

» Control unit encoding OK => Page 32 .

Vehicles with engine control unit no.
4D0 907 551 C as of data status D07

Data exchange between engine control unit and gearbox control unit is handled by way of a CAN bus.
=> Checking CAN bus, Page 155.
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7.12 - Checking CAN bus

V.A.G 1526 A

V.A.G 1588 A

Special tools,

testers and auxiliary items required

* VAG1594 A
+ V.A.G 1598/22
+ VAS 5051

or

* V.A.G 1551 with V.A.G 15651/3 A

Checking data exchange between engine control unit and gearbox control unit (CAN bus)

Engine control unit no. 4D0 907 551 C as of data status D07

- Connect fault reader V.A.G 1551 => Page 1.
- Read out fault memory of gearbox control unit.

=> Automatic gearbox 01V, Self-diagnosis; Repair group 01; Performing self-diagnosis Performing self-diag-

nosis

7.12 - Checking CAN bus 1 55
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If a fault relating to the CAN bus appears on the display:
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- Switch off ignition.

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .

- -> Check for open/short circuit in wiring between contacts 29 and 41 at engine control unit and gearbox
control unit.

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

- If wiring is OK, try replacing gearbox control unit or engine control unit.
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28 - Ignition system

1 - Checking ignition system

1.1 - Checking ignition system

1.2.~ Safety precautions

To prevent injuries to persons and/or damage to the fuel injection and ignition system, the following must be
noted:

*
*

*

Do not touch or disconnect ignition wiring when the engine is running or being turned at starter speed.
Always switch off the ignition before connecting or disconnecting ignition system wiring. This also applies
to HT cables and measuring instrument leads.

To operate the engine at starting speed without actually starting it (for example, to check the compression),
unplug the connector from the power output stage for the ignition coils and the connectors from the injectors.
After completing the work, interrogate the fault memory.

Always switch off the ignition before cleaning the engine.

Always switch off the ignition before connecting or disconnecting the battery, otherwise the engine control
unit may be damaged.

For assisted starts with a rapid charging unit the maximum permissible voltage is 16.5 V and the maximum
charging time is 1 minute.

1.1 - Checking ignition system 1 57
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1.3 - Removing and installing ignition system components

-

Spark plug - 30 Nm

+ Use 3122 B to remove and install

Spark plug connector with ignition cable

Spacer sleeve

Rubber grommet

10 Nm

Ignition coils -N, -N128, -N158

+ With output stage -N122

+ With ignition cable identification, do not interchange

o~ WDN
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54 6

7 Connector

* Black, 5-pin
8 3-way connector

+ Gold plated contacts
9 20 Nm

+ Tightening torque affects function of knock sensor
10 Knock sensor 2 -G66

+ Cylinder bank 2

+ Sensor and connector contacts gold plated
11 Knock sensor 1 -G61

¢ Cylinder bank 1

+ Sensor and connector contacts gold plated
12 10 Nm

1.3 - Removing and installing ignition system components 1 59
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13 Hall sender -G40
¢ Cylinder bank 2
14 25 Nm
15 Washer
¢ Tapered
16 Rotor ring

+ For Hall sender
+ Pay attention to locating element on assembly

17 Connector

+ Black, 3-pin
¢ For Hall sender -G40/-G163

18 Hall sender -G163
+ Cylinder bank 1
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1.4 - Technical data

Engine code letters

ACK (2.81/5V / 142 kW engine)
ALG (2.8 1/5V /142 kW engine
with secondary air induction)

Ignition timing is determined by the control unit.
Ignition timing cannot be adjusted.

Ignition system

Twin-spark ignition system with three ignition coils

Spark plugs 1)

Tightening torque: 30 Nm.

Firing order

1-4-3-6-2-5

Engine speed limitation by Motronic system
Cut off speed

approx. 6500 rpm

1)  Up-to-date specifications:
=> "Emissions test" binder

1.5 - Checking ignition coils

V.A.G 1526 A

V.A.G 1527 B

1.4 - Technical data 1 61
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Special tools,
testers and auxiliary items required

*+ V.AG1526 A
*+ VAG1527B
¢ VAG1594 A

Notes:

+ Ignition coils and output stage form a joint component.

+ Primary resistance of ignition coils cannot be measured.

+ Secondary resistance should be measured first with ignition cables connected to ignition coils by way of
spark plug connectors of respective cylinders (interference suppression resistances of ignition cables are
also measured in the course of this).

+ Fitting location =>Page 59 .

- Unplug 5-pin connectors from ignition coils.

Checking ignition coils -N, -N128, and -N158

- Disconnect ignition cables from ignition coils.

- -> Connect up multimeter between the two spark plug connectors of the ignition circuit to be checked to
measure resistance.
- Specified value: 16 ... 27 kwin each case

- If the specified values are not attained, pull ignition cables off ignition coils and measure ignition cables/
ignition coils separately.

- ->To measure resistance, connect up multimeter between the two ignition cable connections of the ignition
coil that is to be checked.

or

- To measure resistance, connect up multimeter between the two ignition cable connections of the ignition
cable that is to be checked.

1 62 28 - Ignition system
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Specifications:
Ignition coils Ignition cables
8.0 ...14.0 kw 3.0...7.0 kw

- Replace defective components if specified values are still not attained.

Checking earth supply of output stage

- -> Connect voltage tester V.A.G 1527 B as follows:

Connector Measure to
contact
2 Battery positive

- The LED should light up.
If the LED does not light up:
- Use current flow diagram to check wiring and rectify short circuit.

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

1.5 - Checking ignition coils 1 63
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Checking power supply of ignition coils
Test requirements:

» ->Fuse S115 OK (in relay and fuse carrier, electronics box, plenum chamber, position 9:

Test sequence

- -> Connect voltage tester V.A.G 1527 B as follows:

Connector Measure-to
contact
1 Engine earth

- Switch the ignition on.
- The LED should light up.

If the LED does not light up:

- Use current flow diagram to check wiring for open circuit. Repair if necessary / check fuse.
=>"Current flow diagrams, Electrical fault-finding and Fitting locations" binder

Checking actuation

- Pull connectors off all 6 injectors. (then interrogate fault memory).

- -> Connect voltage tester V.A.G 1527 B as follows:

Connector Measure to
contact

3 Engine earth

4 Engine earth
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Connector Measure to
contact
5 Engine earth

- Operate starter briefly.
- The LED should flash.

If LED does not flash:

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .

- -> Check for open circuit and short to positive or earth in the following wiring connections:

Connector Test box V.A.G 1598/22
contact socket
3 71
4 78
5 70

- Rectify short circuit or open circuit if necessary.
- If the wiring is OK, fit a new engine control unit => Page 78 .

1.5 - Checking ignition coils 1 65
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1.6 - Checking intake air temperature sender

Special tools, testers and auxiliary items required

V.AG 1526 A

WO0-0431

*+ VAG1526 A

*+ VAG1594 A

Nofes:
+ For checking function of intake air temperature sender, see also "Reading measured value block" Display

Group 003, display zone 4.
+ Fitting location of intake air temperature sender => Page 59 .

Test requirements:
» Engine cooled to room temperature (approx. 20 °C).

Test sequence

- Unplug connector from intake air temperature sender.
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- -> Connect multimeter to sender to measure resistance.
- Specified value: 5.7 ... 6.7 kw

If the specification is not obtained:
- Renew intake air temperature sender.
If the specification is obtained:

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .

1 2 \VOB-0749

- -> Check for open circuit and short to positive or earth in the following wiring connections:

Connector Test box V.A.G 1598/22
contact socket

1 54
2 67

- Rectify short circuit or open circuit if necessary.
- If the wiring is OK, fit a new engine control unit => Page 78 .

1.6 - Checking intake air temperature sender 1 67
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1.7 - Checking engine speed sender -G28

V.A.G 1526 A V.A.G 1594 A

V.A.G 1598/22

Special tools,
testers and auxiliary items required

*+ VAG 1526 A
*+ VAG1594 A
* V.A.G 1598/22

Notes:

+ The engine speed sender is a combined speed sender and reference mark sender. The engine cannot be
started without a signal from the -G28 engine speed sensor. If the signal from the -G28 engine speed sensor
fails while the engine is running, the engine will cut out immediately.

+ -G28 is provided with a shim to obtain a defined gap between -G28 and the sender wheel.

If the engine speed sender is fitted without a shim, the sender will be destroyed by the sender wheel.

+ For testing the operation of the engine speed sender, see also "Reading measured value block", Display

Group 003, display zone 1.

Various engine speed senders, which can be distinguished by way of their connectors and contact assignments,
have been fitted in the current series:
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-> Rectangular plug for engine speed sender

- Checking engine speed sender =>Page 169

® !

- -> Oval plug for engine speed sender
- Checking engine speed sender =>Page 170

Checking engine speed sender with rectangular plug

Fitting location for sender and connector =>Page 61

- Before carrying out the test; make-sure.that.thesendeniscorrectly.installed.and. firmly seated.
- Disconnect connector for engine-speed-sensor(identification:.grey connector).

- -> Connect multimeter between contacts 1 and 2 to measure resistance.
- Specified value: 730 ...1000 w

If the specification is not obtained:

- Fit a new engine speed sender.

1.7 - Checking engine speed sender -G28 1 69
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If the specification is obtained:
- Connect multimeter between contacts 1 and 3 (earth) and 2 and 3 (earth) to measure resistance.
- Specified value: infinity in each case w (no continuity).

If the specification is not obtained:
- Fita new engine speed sender.

If the specification is obtained:
- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .

123

- -> Check for open circuit and short to positive or earth in the following wiring connections:

Connector Test box V.A.G 1598/22
contact socket
1 (signal) 56
2 (earth) 63
3 (screening) 67

- Rectify short circuit or open circuit if necessary.
- If no fault has yet been found, check tightness of sender wheel at crankshaft.

Checking of sender wheel involves removing sender.
- Slowly crank engine and check sender wheel for concentricity/tight fit.

Note:
I/t is normal for there to be a larger gap at a certain point in the sender wheel, as this is the reference mark.

- If no faults have been found in any of the above tests, fit a new engine control unit =>Page 78 .

Checking engine speed sender with oval plug

Fitting location for sender and connector =>Page 61
- Before carrying out the test, make sure that the sender is correctly installed and firmly seated.
- Disconnect connector for engine speed sensor (identification: grey connector).
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- -> Connect multimeter between contacts 2 and 3 to measure resistance.
- Specified value: 730 ...1000 w

If the specification is not obtained:
- Fit a new engine speed sender.
If the specification is obtained:

- Connect multimeter between contacts 2 and 1 (earth) and 3 and 1 (earth) to measure resistance.
- Specified value: infinity in each case w (no continuity).

If the specification is not obtained:
- Fit a new engine speed sender.
If the specification is obtained:

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .

- -> Check for open circuit and short to positive or earth in the following wiring connections:
Connector Test box V.A.G 1598/22
contact socket
1 (signal) 56
2 (earth) 63
3 (screening) 67

- Rectify short circuit or open circuit if necessary.
- If no fault has yet been found, check tightness of sender wheel at crankshaft.

Checking of sender wheel involves removing sender.

- Slowly crank engine and check sender wheel for concentricity/tight fit.

Note:

[/t is normal for there to be a larger gap at a certain point in the sender wheel, as this is the reference mark.

- If no faults have been found in any of the above tests, fit a new engine control unit =>Page 78 .

1.7 - Checking engine speed sender -G28 1 71
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1.8 - Checking coolant temperature sender -G62

V.A.G 1526 A

V.A.G 1598/22

Special tools,

testers and auxiliary items required
+ VA.G1526 A

+ VAG1594 A

* V.A.G 1598/22

Notes:
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+ For testing the operation of the coolant temperature sender, see also "Reading measured value block",
Display Group 003, display zone 3.

+ Fitting location of coolant temperature sender => Page 59 .

Test sequence

- Disconnect connector on coolant temperature sender.

- -> Check resistance between contacts 1 and 3 on the sender.

Scale A shows resistance values for temperature range 0...50 °C and scale B the values for temperature range

50...100 °C.
a | A | B [
Ay a00
800
7000 AY 700
G000 ‘\ B0
5000 N Y 500
N

4000 \\\ B, = 400
3000 \\ \T ‘E 300
2000 AN H 200
1000 T 100

o 10 zof[s0]40 s0 B0 TO @ 90 _100°

-> Sample readings:

* 30 °C corresponds to a resistance of 1500...2000 w
+ 80 °C corresponds to a resistance of 275..375 w

If the specification is not obtained:

- Renew coolant temperature sender.

If the specification is obtained:

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .

= 5
ke

Connector Test box V.A.G 1598/22
contact socket
1 (signal) 53
3 (earth) 67

- Rectify short circuit or open circuit if necessary.

- -> Check the following wires for open circuit and short to positive or earth (or short circuit to each other):

- If the wiring is OK, fit a new engine control unit => Page 78 .

1.8 - Checking coolant temperature sender -G62 1 73
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1.9 - Checking control unit power supply

WO00-0513

Special tools, testers and auxiliary items required
* VAG1527B

V.A.G 1598/22

* V.A.G 1598/22

Notes:

+ For testing the power supply to the engine control unit, see also "Reading measured value block", Display
Group 003, display zone 2.
+ Fitting location of engine control unit: In electronics box, plenum chamber, right-hand side.

Test requirements:
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« ->Fuse S115 OK (in relay and fuse carrier, electronics box, plenum chamber, position 9:
« Battery voltage at least 11V
+ Alternator OK

Test sequence

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .
- Connect voltage tester V.A.G 1527 B as follows:

Test box V.A.G 1598/22 Measure to
socket
1 (positive via ignition) Engine earth
1 (positive via ignition) V.A.G 1598/22
Socket 2 (earth)
3 (permanent positive) Engine earth

- Switch the ignition on.
- The LED should light up each time.

If the LED does not light up:
- Use current flow diagram to eliminate open circuit in wiring/short circuit.

=> "Current flow diagrams, Electrical fault-finding and Fitting locations" binder

1.9 - Checking control unit power supply 1 75
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1.10 - Checking knock sensors

V.A.G 1526 A

V.A.G 1598/22

*
*

G24-0005
Special tools,
testers and auxiliary items required
V.A.G 1526 A
V.A.G 1594 A

*

V.A.G 1598/22

Notes:

*

For testing the operation of the knock sensors, see "Reading measured value block", Display Groups 012,
013, 014 and 015.

Fitting locations of plug connectors and knock sensors => Page 59 .

It is not possible to carry out an electrical test of the knock sensors themselves (interrogating fault memory
=>Page 4).

Detach intake manifold when removing and installing knock sensors.

To ensure that the knock sensors function properly it is important to keep exactly to the specified tightening
torque of 20 Nm.

Check connectors for corrosion.

Use only gold plated contacts when repairing the contacts in the plug connectors for the knock sensors.
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Checking knock sensor wiring

- Unplug the connector for the relevant knock sensor in the engine compartment.
- ->Test for short circuits between all three contacts in the knock sensor connector. The must be no connection
between any of the wires.

- If there is a connection between the contacts, fit a new knock sensor.

Checking wiring from knock sensors to engine control unit

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .
- Check for open circuit and short to earth/positive or earth in the following wiring connections:

¢ ->Knock sensor 1

-G61 connector

Test box V.A.G 1598/22

contact socket
1 (signal) 68
2 (earth) 67
3 (screening) 67

¢ Knock sensor 2

-G66 connector

Test box V.A.G 1598/22

contact socket
1 (signal) 60
2 (earth) 67
3 (screening) 67

- Rectify short circuit or open circuit if necessary.

1.10 - Checking knock sensors 1 77
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1.11 - Checking Hall sensor

V.A.G 1526 A V.AG152T B

V.A.G 1598/22

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1527 B
V.A.G 1594 A
V.A.G 1598/22

L R R R 4

Notes:

+ Hall sender -G40 is located at rear of left-hand cylinder head (bank 2).
+ Hall sender -G163 is located at front of right-hand cylinder head (bank 1).
+ Fitting location =>Page 61 .

Checking power supply

- Disconnect 3-pin connector from relevant Hall.sender.
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- -> Connect multimeter between contacts 1 (positive) and 3 (earth) to measure voltage.

- Switch the ignition on.

- Specified value: at least 9 V

If the spegification.is not obtained:

- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .

-G40 connector Test box V.A.G 1598/22
contact socket
1 (positive) 11
3 (earth) 67
-G163 connector Test box V.A.G 1598/22
contact socket
1 (positive) 11
3 (earth) 14

- If the wiring is OK, fit a new engine control unit => Page 78 .

Checking function
Nofe:

- -> Check the following wires for open circuit and short to positive or earth (or short circuit to each other):

To check function of Hall sender, pull 5-pin plug off output stage with ignition coils and then interrogate fault

memory.

Test requirements:

» Power supply of Hall sender OK, checking =>Page 178 .

Test sequence

- Slide back rubber grommets on connectors for Hall senders but leave connectors plugged in.

1.11 - Checking Hall sensor 1 79
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- Connect up voltage tester V.A.G 1527 B between receptacle 2 (Hall sender signal) and receptacle 1 (pos-
itive).

Note:
Receptacles are numbered accordingly on the back of the connector.

- Operate the starter for a few seconds.
- The LED should flash briefly every second engine revolution.

If LED does not flash:
- Switch off ignition.

- Disconnect 3-pin connector from relevant Hall sender.
- Connect test box V.A.G 1598/22 to wiring harness for engine control unit =>Page 78 .

123

- -> Check for open circuit and short to positive or earth in the following wiring connections:

-G40 connector Test box V.A.G 1598/22
contact socket
2 (signal) 76
-G163 connector Test box V.A.G 1598/22
contact socket
2 (signal) 44

- Rectify short circuit or open circuit if necessary.
- If there are no open circuits or short circuits, reconnect engine control unit to engine wiring harness.

123

- -> Connect multimeter between contacts 2 and 3 of connector to measure voltage.
- Switch the ignition on.
- Specified value: at least 9 V

If the specification is not obtained:

- Fit a new engine control unit => Page 78 .
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If the specification is obtained:

- Fit a new Hall sender.

2 - Checking camshaft timing control

2.1 - Checking camshaft timing control

The adjustment of the intake camshaft is dependent on the engine load and engine speed. The solenoid valve
of the camshaft positioner switches oil pressure to the camshaft adjuster (mechanical adjustment device).

Note:

Camshaft timing control only becomes active 25 seconds after starting engine.

2.2 - Checking camshaft timing control function

Special tools, testers and auxiliary items required

VAS 5051 Ml |'_
B

+ VAS 5051
or
* V.A.G 1551 with V.A.G 1551/3 A
Test requirements:
» Coolant temperature at least 80 °C.

Test sequence

- Connect fault reader V.A.G 1551 => Page 1.
- Read measured value block, Display Group 027, Engine idling =>Page 55 .

-> Display readout:

Read measured value block 27
1 2 3 4

- Observe display in display zones 1, 3
and 4.

Notes:

+ Display zone 1 shows status of camshaft timing control:
- Value "0": Actuation of camshaft timing not active

1.11 - Checking Hall sensor 1 81
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- Value "1": Actuation of camshaft timing active (Value "1" can only obtained by way of a test drive)
+ Positions marked "X" in display zone 1 can be ignored as regards checking of camshaft timing control.

+ Display zones 3 and 4 show whether camshafts have actually been adjusted (feedback):
- Normal position: -3.0°crankshaft...6.0°crankshaft
- Switched position: 16.0°crankshaft...25.0°crankshaft

Specified values (engine idling):

Display zone 1

Display zone 3

Display zone 4

-3.0...6.0°crank-
shaft

-3.0...6.0°crank-
shaft

- Take the vehicle for a test drive.

Warning:

Attach fault reader to rear seat and operate it from there. When doing this, always observe the relevant safety

precautions.
Page 57.

- Accelerate vehicle rapidly from standstill in first gear.

Specified values (test drive):

Display zone 1

Display zone 3

Display zone 4

16.0...25.0°crank-
shaft

16.0...25.0°crank-
shaft

Note:

If a value between 6.0 ‘crankshaft and 16.0 °crankshaft is displayed in fields 3 and/or 4during test drive, the
camshaft adjustment solenoid valves are switching the oil pressure properly fo the respective mechanical cam-
shaft adjuster, but this is not able to reach its end position (e.g. on account of stiffness).

- If specified values are not attained, check camshaft adjustment solenoid valves=>Page 183 .
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2.3 - Checking camshaft adjustment solenoid valves

V.A.G 1526 A V.AG1527 B

V.A.G 1598/22

VAS 5051 ¢

Special tools,
testers and auxiliary items required

V.A.G 1526 A
V.A.G 1527 B
V.A.G 1594 A
V.A.G 1598/22
VAS 5051

L R IR R R 4

or
+ V.A.G 1551 with V.A.G 1551/3 A

Nofte:

Fitting location of solenoid valves =>Page 62 .
Test sequence

- Connect fault reader V.A.G 1551 => Page 1.
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- Start final control diagnosis and actuate camshaft timing control => Page 28 .

-> Display readout:

Final control diagnosis
Camshaft timing control 1

Camshaft adjustment valve 1 -N205 and camshaft adjustment valve 2 -N208 must be clearly heard to click.

If valves do not click:

- Switch off ignition.

- Pull respective plug off solenoid valve.
- -> Connect multimeter to valve to measure resistance.
- Specified value: 10 ... 18 w

If the specification is not obtained:

- Replace valve.

1 2 VOE-0749

Checking power supply of camshaft adjustment valves -N205 and -N208

- Disconnect connector from relevant solenoid valve.
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- -> Connect up voltage tester V.A.G 1527 B between contact 1 and engine earth.
- Operate the starter for a few seconds. Engine may start.
- The LED should light up.

w000
i N

s 7

svs— IO

If the LED does not light up:

- Carry out the following tests (marked with dots):

* -> Check fuse S2 (in fuse holder, fuse carrier ST4 - blue).

1 2 VOB-0749

» -> Check for open circuit between contact 1 on connector and fuse in fuse holder .

=>"Current flow diagrams, Electrical fault-finding and Fitting locations" binder

* Check fuel pump relay => Page 93 .
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Checking actuation of camshaft timing control

1 2 VOE-0749

- -> Connect up voltage tester V.A.G 1527 B between contacts 1 and 2.
- Start final control diagnosis and actuate camshaft timing control => Page 28 .

-> Display readout:

Final control diagnosis
Camshaft timing control 1

- The LED should flash.
If the LED lamp does not flash or if it lights up continuously:

- Connect test box V.A.G_1598/22 to wiring harness. for.engine control unit.==Page 78 .
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1 2 \VOB-0749

- -> Check for open circuit and short to positive or earth in the following wiring connection:

-N205 connector Test box V.A.G 1598/22
contact socket
2 55
-N208 connector Test box V.A.G 1598/22
contact socket
2 55

- If necessary, rectify short circuit to earth or open circuit.
- If no open circuits or short circuits are found, fit a new engine control unit =>Page 78 .
- If wiring is OK, replace mechanical camshaft adjuster.

=> B-cylinder engine (5-valve), Mechanical Components; Repair Group 15; Servicing Valve Gear; Removing
and installing camshafts Servicing Valve Gear Removing and installing camshafts
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