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INTRODUCTION

General

The target group of this manual is trained automotive work-
shop personnel who have successfully taken part in Porsche
technical training on the systems concerned and possess the
necessary theoretical and practical knowledge to be able to
carry out work on complex systems.

The basic requirement of all DME work is awareness and
observance of safety instructions and warnings; these can be
found in the "Notes" on the following pages.

@ Note!

The following troubleshooting diagnosis is aimed exclusively at left-
hand drive vehicles and describes only these vehicle types. In some
cases, specified plugs and sockets may be assigned differently in
right-hand drive vehicles, which can lead to incorrect interpretations
during troubleshooting and to unforeseen accidents. Therefore, no
work should be performed on right-hand drive vehicles without the
correct wiring diagram and troubleshooting diagnosis description.

This OBDII Manual DME 7.8 applies to the following vehicles:

¢ 911 (996) with turbo engine as of model year 2001
¢ 911 (996FL) with aspirated engine as of model year 2002
+ Boxster (9786FL) with aspirated engine as of model year 2003

The manual describes the diagnosis and troubleshooting for the
engine control module installed in Porsche sports cars (OBD = On-
Board Diagnosis). Described are the naturally aspirated engine and
Turbo OBD Il versions (USA), which cover the full scope of diagno-
sis. This includes the EOBD (European OBD) and RoW (Rest of
World) versions, which have been adapted to the respective laws
and regulations from the point of view of diagnostics.

The main differences of versions OBD Il and EOBD are the tank leak
test legally required in den USA and the criteria for fault memory
entry and activation of the CHECK ENGINE lamp (hereafter abbrevi-
ated CE), which is also designated as MIL (Malfunction Indication
Light).

The following functions are guaranteed by the OBD Il system:

+ Detection of misfires
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Monitoring of catalytic converter efficiency
Monitoring of tank ventilation system
Monitoring of tank system for leaks
Monitoring of secondary air injection

Monitoring of adaptation limits (e.g. of oxygen sensor closed-
loop control, boost pressure control)

Monitoring of oxygen sensors
Monitoring of thermostat and water temperature sensor

Monitoring of positive crankcase ventilation (via oxygen control
adaptation)

Monitoring of Tiptronic transmission control unit

Monitoring of emission-relevant sensors and actuators used in
conjunction with DME (earlier OBD 1 scope)

Activation of Check Engine lamp and fault storage
Display of inspection readiness (readiness codes)
Output of fault codes present

Storage of defined operating parameters in the event of a fault
(incl. freeze frame)

Functional tests of OBD system (warm-up cycle, driving cycle)

Communication with a standardised control module tester (scan
tool) in the specified modes (see chapter "Fault output using a
scan tool")

Standardised output of operating data such as engine speed,
temperature etc.

The digital engine control module DME 7.8

The DME 7.8 is a proven and highly reliable engine control module,
which has been specially adapted to Porsche requirements.

In the event of an open circuit in the voltage supply 'terminal 30', the
following values are deleted from the control module:

¢

¢

All fault memory entries

Stored freeze frames of the faults (for environmental conditions,
see the next chapter)

All adaptation values
The learned values of the throttle adjustment unit

Ready statuses of individual diagnosis routines (see next chap-
ter)

Please note that programming the DME control module (e.g. read-
ing in a new data record) also deletes the values referred to above.

O-PEIN page 2
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Note on adaptation

The DME control module must perform a learning and adaptation
routine for the throttle adjustment unit if:

+ The power supply to the DME control module is interrupted

+ The DME control module plugs are disconnected

+ A new DME control module is installed

+ The throttle adjustment unit is replaced

+ The DME is programmed.

To do this:

1. Switch the ignition on for 1 minute without starting the engine.
Do not actuate the accelerator pedal (for instance, make sure
that there is not a carpet pressing on the pedal).

2. Switch off ignition for at least 10 seconds.
The following conditions must also be observed, otherwise learning
is not possible:
+ Vehicle is stationary
+ Battery positive voltage between 10 Vand 16 V
+ Engine temperature between 5 °C and 100 °C

+ Intake air temperature between 10 °C and 100 °C

Standard fault codes in accordance with 1SO 15031

Diagnostic fault codes, which can be issued by the control module,
are standardised in accordance with ISO 15031. This ISO standard
is based on SAE J 2012.

The fault code (DTC = Diagnostic Trouble Code) is always a 5-char-

acter alphanumeric value, e.g. "P0100".

The first character of the code (a letter) identifies the system that
set the code. In all, there are four system types:

+ P for Powertrain (all OBD2 fault codes begin with this)

+ C for Chassis

+ B for Body

+ U for future systems.

The P codes for powertrain are divided into two main categories in
accordance with ISO 15031:
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+ Uniformly standardised codes: POXXX and P2XXX; these are the
same for all manufacturers

¢ Manufacturer codes: P1XXX and P3XXX; only the first three char-
acters are standardised here (example: P13XX for ignition sys-
tem diagnosis or misfire detection); the last two digits can be
selected freely by the manufacturer.

Only the P codes are required for OBD II.

The standardised codes are subdivided as follows:

P0O001 to P0299 Fuel and air proportioning

PO3xx lgnition system and misfire detection
PO4xx Additional exhaust regulations
PO5xx Speed and idle speed control

PO6xx Computer and output signals

P0700 to P0999 Transmission

P2000 to P2299 Fuel and air proportioning

P23XX Ignition system and misfire detection
P24XX Additional exhaust regulations
P25XX Additional input signals

P26XX Computer and output signals

P27XX Transmission

P28XX Reserved

P29XX Fuel and air proportioning

Definition of terms

Warm-up cycle

Warm-up cycle means the warm-up phase of the engine. To satisfy
the ‘'warm-up cycle' condition, the engine temperature must not
exceed a certain value during starting (presently 44 °C). The operat-
ing phase of the engine must last long enough to achieve a certain
temperature increase (presently 21 °K, although the temperature
reached must be at least 54°C). The warm-up cycle condition is
required in order to decrement the deletion counter for faults that
are registered as "remedied" (on this see the paragraph 'Remedying
faults').
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Driving cycle

A driving cycle consists of the engine start, an arbitrary journey
(with idling, part load, constant-speed driving and trailing throttle
phase components) and the time after switching off the engine until
a new start. For faults to be frozen/remedied, the driving cycle
must also partly include the procedure of the respective diagnosis.

Ready status

The menu item "Ready status" displays whether the required fault
checks of the OBD system have been performed since the last
'Clear fault memory' or ‘Reset’. If a check is OK, testing for a Ready
status once is sufficient; if the system is faulty, the Ready status is
reached after testing twice.

The Ready status is important for example when testing the

exhaust; it detects if the fault memory has been cleared before test-

ing a faulty vehicle without remedying the cause(s) for the fault
entry.

The Ready status is displayed for the following subsystems:

+ Catalytic conversion

+ Tank ventilation system
+ Secondary air system
+ Oxygen sensor

+ Oxygen sensor heating

Once a subsystem has attained the Ready status, this is maintained
until the next 'Clear fault memory'.

@ Note!

+ In some countries (currently USA, Canada), after intervention on
the DME, it is necessary to reset the Ready status before deliv-
ering the vehicle to the customer.

+ To do this, perform the short tests recommended in the

9588 Porsche System Tester Il or a test drive to obtain the rele-

vant diagnostic conditions (these can be found for each system
at the beginning of the instructions for finding P codes in this
manual).

+ Please refer any questions on this to your importer.

Freeze frames (‘frozen fault boundary conditions' specified by
the authorities)

Freeze frame data is standardised and records operating conditions
in the event of a (first) fault. Freeze frames have different priorities.
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This may be important in the case of output to a scan tool, as there
may be only one freeze frame that can be displayed, although sev-
eral faults are stored (misfires or fuel supply faults override the
freeze frames of other faults).

Freeze frames can, for example, be examined in the "extended fault
memory" of the 9588 Porsche System Tester |

The control module must be able to output the following freeze
frame data to a standard diagnostic unit (scan tool):

+ Fault codes causing this freeze frame to be stored

+ Engine load

+ Engine speed

+ Coolant temperature

+ Oxygen control status (open or closed loop)

+ Mixture adaptation values

+ Fuel pressure (if available - not the case for DME 7.8)

+ Intake pipe pressure (if available - in the case of DME 7.8 for
turbo vehicles only)

+ Vehicle speed

In the case of DME 7.8, a freeze frame is stored for each initial
occurrence of a fault that contains all the actual values referred to
above with the exception of fuel pressure. See also the next sec-
tion.

Further environmental conditions

In addition with DME 7.8, for every occurrence of a fault, three fur-
ther operating conditions (actual values at time of fault occurrence)
as well as operating hours and total mileage since model year 2002
are also stored. There is a memory entry for the first occurrence of
the fault (remains stored) and a further entry for each last occur-
rence of the fault (updated for each new occurrence). This data can
provide reference points to the cause of the fault in difficult diag-
noses and can only be viewed in the "extended fault memory" of the
9588 Porsche System Tester Il. The list of possible environmental

conditions partly covers more than one freeze frame so that impor-

tant environmental conditions can also be stored after the first fault
occurrence.

Fault persistence (confirmation of a suspected fault)

When a fault occurs for the first time during a diagnostic routine, it
is stored as a suspected fault. At the same time a fault persistence
counter is started with a certain value (e.g. 2). In the course of fur-
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ther diagnostic operations, if the fault is present in the same range
window the counter is decremented by 1. If the persistence coun-
ter has the value 0, the fault is assessed as persistent and regis-
tered accordingly. If provided for by the fault category, the CE lamp
is also activated.

Remedying faults (CE lamp OUT)

When a fault occurs for the first time during a diagnostic routine, it
is stored as a suspected fault. In the subsequent driving cycle, the
suspicion is either confirmed (fault recurs) or cancelled (fault does
not recur, no indication on a scan tool). If the fault activates the CE
lamp, a fault correction counter is started at the same time with a
certain value (e.g. 5). In the course of further diagnostic routines, if
the fault is not present in the same range window the correction
counter is decremented by 1. If the correction counter has the
value 0, the fault is assessed as remedied. If the fault activated the
Check Engine warning light, this will be switched off if not prevented
by any further fault. The fault remains in the fault memory for the
time being and is only deleted after a number of further warm-up
cycles (defined in the fault deletion counter) (workshop assistance if
for example the tank cap is temporarily not correctly screwed in).

Fault deletion counter

A separate deletion counter is run for every fault detected. It con-
tains the specified number of GO checks until deletion of the corre-
sponding fault from the fault memory.

When a fault is first detected, the deletion counter is, for example,
set to 80 (suspected fault).

If a non-persistent fault is detected as remedied, the deletion coun-
ter (only visible for the PST2) is set to 10 (workshop assistance if
fault very sporadic).

Whenever a persistent fault is detected (= CE lamp ON), the deletion
counter is set to 40, for example. This value is retained until the
fault is detected as having been remedied.

The deletion counter is decremented by 1 after every warm-up cycle
if the fault is non-persistent fault or detected as remedied. Con-
firmed faults not detected as remedied are not decremented in the
deletion counter. If the deletion counter reaches the value 0, the
fault is deleted from the memory.

Fault frequency counter

This counter shows how often a fault has recurred since its first
occurrence. If the frequency value is 1, the fault has only occurred
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once. It can now be either "present" or "not present". Every time the
fault status changes from "not present" to "present", the number in
the frequency counter is increased by 1. A rather high value in the
fault frequency counter may therefore indicate a loose contact. It
should be noted that the environmental conditions apply only to the
first and the last occurrence of each fault.

Warning notes

Warning notes

A Danger!

Danger of accident when operating test and diagnostic
equipment (PST2, scan tool etc.) while the vehicle is in
motion !

* While the vehicle is in motion always get a second person
to operate test and diagnostic equipment

* This also applies to the "smaller valve lift" system check
for the 'VarioCam Plus’ adjustment

* Many tests or system checks can impair the drivability of
the vehicle, so only perform these in areas closed to road
traffic!

A Danger!

Gasoline is toxic!
e Inhaling vapours can lead to irritation of the mucous
membranes and eyes

e It represents a serious risk to health when inhaled,
touched or swallowed over longer periods

e Wear a breathing mask with active charcoal filter; do not
breathe in any fuel vapours

e Wear protective gloves that are fuel-resistant
e Only work on the fuel system in well-ventilated spaces

e Before opening the fuel lines or fuel hoses, relieve the
fuel pressure

O-PEIN page 8
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Collect escaping fuel, absorb it if necessary with a suita-
ble binding material and dispose of properly (special-cat-
egory waste!)

Pay attention to cleanliness when working on the fuel sys-
tem

A Danger!

Danger of fire and explosion when handling gasoline

Keep clear of ignition sources
Do not smoke

Danger of fire due to naked flame and flying sparks, e.g.
during welding or grinding work

Danger of fire due to escaping fuel (e.g. on hot engine
components) and/or electrostatic charge

Make the vehicle safe, e.g. with a warning sign
Change any clothing soaked with fuel immediately

In case of fire, use CO, or dry powder fire extinguishers

A Warning!

Risk of injury due to hot and/or rotating parts!

Never work on the engine when it is running or hot or on a
hot exhaust system!

Danger of injury due to rotating fan! Fans can suddenly
start if the air conditioning system is switched on or the
engine compartment is hot. Never work in this area if the
engine is running.

A Caution!

Danger of damage due to improper handling of batteries and
control module plug connections!

¢

¢

Never disconnect battery with engine running.

Never start engine if battery terminal clamps are not con-
nected securely.

Never pull off or push on plug connections for the control
modules or other electronic components when the ignition
is switched on.

Observe the warnings in the body manual before carrying
out welding on vehicles.
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Notes on troubleshooting
Working on the oxygen sensors
@ Note!
Oxygen sensors used with the DME 7.8
Component Use
Oxygen sensor | Number of Before After
pins catalytic con- | catalytic con-
verter verter
LSU 6 all models with /
Wide band sensor turbo engine
all models
LSF with
Jump sensor 4 aspirated all models
engine

The LSU (Lambda sensor Universal) is able to determine the lambda

value in a wide range window

The LSF (Lambda sensor Flat) is only able to determine lambdas
greater or less than 1 (the rich/lean jump)

Arrangement of oxygen sensors for 996 Turbo

O-PEIN page 10
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Arrangement of oxygen sensors for 996 aspirated engine

1 - Oxygen sensor in front of catalytic converter
2 - Oxygen sensor after catalytic converter

@ Note!

Do not interchange oxygen sensors before and after the catalytic

converter, otherwise implausible error entries will arise. This infor-
mation refers to the possibility of installing a sensor before the cat
in the installation position of a sensor after the cat in the exhaust

line. The plugs themselves are coded and cannot be interchanged.

@ Note!

Do not use contact spray on the plug connections of the oxygen
sensor, otherwise irreparable damage will be caused to the lines
(contamination of the oxygen sensor via the reference air duct).

Troubleshooting procedure

Troubleshooting can only be performed when the fault is present. In

other words, specific troubleshooting can only be performed in

accordance with instructions (given under Diagnosis/troubleshoot-

ing for each fault code) if the entry has the status 'present’ in the
fault memory.

If the fault is currently 'not present’, please check the following:

Is the fault correction counter and perhaps the deletion counter
decremented? This would provide information on a remedied
fault (however achieved)

Is the fault an old one? Read out the extended fault memory
(operating time and mileage at last fault entry)

Are the diagnostic conditions satisfied? If necessary, perform a
short test or test drive

Are officially approved plug connections and ground points of
the affected current path OK?

Set all wiring harnesses of the affected current path to a state
that corresponds to driving by pulling and shaking them (loose
contact)

Condition/gas tightness of catalytic converter

For the tank system: Condition/gas tightness of hoses and the
tank cap, if applicable

>
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Diagnostic conditions

@ Note!

Important! All unnecessary electrical loads must be switched off
before the diagnosis. When working on the vehicle with the ignition
switched on for fairly long periods (above approx. 15 minutes), a
suitable battery charging unit must be connected.

@ Note!

The control module can only detect the fault if the requirements
listed under 'Diagnostic conditions' are met. For this reason, the
specified procedure must be observed after a fault is repaired:

1. Clear the fault memory after printing out or saving

2. Satisfy the requirements listed under 'Diagnostic conditions' or
perform a short test with the 9588 Porsche System Tester Il. It
should be noted here that, owing to reset adaptation values (in
particular for fuel supply and misfire detection), fault detection
by the DME control module is only possible after a fairly long

driving time. If may be necessary to observe the relevant adap-

tation values ("actual values") during a subsequent test drive to
be able to identify any trend

3. Read out fault memory again.

Possible causes of fault

@ Note!

The 'possible causes of fault' that are responsible for the fault are
listed here. Please note that in certain circumstances further faults
may be stored in the fault memory after troubleshooting (e.g. if
plugs are disconnected). After repairs, read out the fault memory of
all control units and delete the faults appearing as a result of the
troubleshooting and repairs.

O-PEIN page 12
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DME faults

@ Note!

¢

A faulty control module is extremely rare! Although in theory
almost any fault can also be caused by a faulty control module, it
has been shown in the past that, particularly in the case of DME
control modules, even control modules sent in for checking were
OK.

At this point we again stress that before exchanging a DME con-
trol module (the final logical step at the end of unsuccessful trou-

bleshooting), all other possible fault causes must be rigorously
checked; if necessary, delete the fault entry and perform a test
drive or short test.

If other faults are entered, then remedy these first as instructed
(An example: a fault in adjusting the inlet camshaft may under
certain circumstances also lead to an oxygen sensor fault being
output).

Fault entries solely in connection with the troubleshooting, repair
or programming of control units (e.g. CAN timeout faults) should
be deleted.

Diagnosis/troubleshooting

@ Note!

The fault memory Info key (F8) on 9588 Porsche System Tester |I
can be used to access the 'extended fault memory'. Besides the

freeze frames and environmental conditions, this also includes infor-

mation on the fault type

Fault type

The following fault types are possible for the DME

¢

¢

¢

¢

Above upper limit (Max)
Below lower limit (Min)
No signal/no communication (Sig)

Signal implausible (Plaus)

Several fault types may be stored at the same time.

Fault status

The following status types are possible:
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+ present

+ not present

This information should be saved using the Save key (F4) and
printed out.

@ Note!

Faults "not present": Where faults are entered but not actually
present, after obtaining or adjusting the diagnostic conditions,
wiring positions connected to moving parts on and in the vehicle
must be checked systematically. Various statuses that can
cause a fault to occur must be simulated with the aid of the wir-
ing diagram. It should be noted that the 9588 Porsche System
Tester Il shows the current fault status only conditionally. The
fault frequency counter gives information on operating time and
mileage at last fault occurrence

+ In difficult cases where faults are currently not present, it is rec-
ommended to clear the fault memory (after printing out) and to
observe whether the fault is re-entered whilst simulating a loose
contact.

@ Note!

Visual inspection of plug connections: As part of troubleshoot-
ing, it must be ensured that the pins of affected plug connec-
tions, both on the wiring side and component side, are neither
damaged nor corroded. Furthermore, the wiring and plugs must
be checked for external damage (cracks, etc.) and proper con-
tact (pins not bent, spread or pushed into the housing). Repair
damaged or corroded pins if possible, otherwise replace them.
Repair or replace damaged wires. If wiring to the oxygen sen-
sors is damaged, always replace the complete sensor.

+ Visual inspection of components: As part of troubleshooting, it
must be ensured that there are no signs of visible damage (e.g.
cracks, deformation or chafed areas) on the affected compo-
nents and wiring harnesses. This is particularly important for
components that cannot be tested with a multimeter, e.g. bar
ignition modules, or components that can cause sporadic faults
due to penetrating moisture.

@ Note!

Battery voltage and signals: A battery voltage of between 11.4 and
14.5 V is generally required for diagnosis/troubleshooting. This
must be checked and, if necessary, guaranteed by means of a bat-
tery charging unit.
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Specified resistance values are based on an ambient temperature
of 20°C unless otherwise stated.

End of troubleshooting (- End)

- End marks the end of the described diagnosis/troubleshooting in
the troubleshooting tables. The procedure for repair can be taken

from the relevant workshop manual for the particular repair group.
After successful repair, the fault memory of the DME control module

must be cleared and, if necessary, adaptation of the throttle adjust-

ment unit performed, followed by a short test or test drive to
achieve the diagnostic conditions for the particular fault. Afterwards
the fault memory must be read out again. Depending on the coun-
try, Ready statuses must be generated.
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Data Output with the Porsche System Tester 2

DME

Main Menu

@ Note!

Online help can be called up with the F1 key.

¢

¢

[dentification

Fault Memory

Erase Fault Memory

Actual Values

Input Signals
Ready Status
Drive Links
Drive Link Active
Vehicle Data
System Test
Short Test

Coding

Control Module Programming

Identification

Control module identification data can be read out with this menu

item.

The display shows:

+ Diagnosis software number

+ Porsche part number

Press F8 key.

The display shows:

¢

¢

¢

¢

¢

1. block

2. block -
3. block -
4. block -
5. block -

- vehicle identification number

control modules hardware number

control modules hardware version number
control modules software number

control modules software version number

Data Output with the Porsche System Tester 2
Printed in Germany — 4, 2002 pst_dm78
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+ 6. block - control modules data version number

+ 7. block - control modules ROM version number

+ 8. block - control modules hardware number, unprogrammed

Fault Memory

The number of faults, the fault texts and the Porsche Diagnostic

Trouble Code (DTC) are displayed in the Fault Memory menu item. In

order to obtain additional information about a fault, select the fault

item (reverse-video display) and press the double arrow key (>>) or

the F8 key.

The following additional information on the fault is then displayed:

+ Static or sporadic

+ Present or not present

+ Check Engine warning light switched on or off

+ Fault type (e.g. above or below limit value). If several fault types
occur (e.g. short to B+ or short to ground), then 1st state will
display the fault type which was present first. The fault type
which last occurred is stored under Last state.

+ Frequency (how often did the fault occur)

+ Fault erasing counter

+ Fault time

+ Which conditions must be fulfilled and how often, in order to
switch the Check Engine warning light on or off

+ 4 ambient conditions (e.g. ambient pressure, intake air tempera-
ture, engine temperature and operating hours counter)

+ OBD fault code

+ Freeze frame data

+ Fault entry made by (e.g. own diagnosis or Tester)

Erase Fault Memory

@ Note!

The fault memory can be erased only if it has first been read out at

least once. The entire fault memory is always erased. When the fault

memory is erased, the adaptation values are also reset.

Actual Values

Values present at the moment of the test can be read out with this

menu item.
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It is possible to use a filter function to select certain actual values
only. In this case, not all actual values are available for selection.

Press F5 key.
The following predetermined filters then appear:

+ Engine values

+ Oxygen sensing, bank 1
+ Oxygen sensing, bank 2
+ OBDI

+ Misfire detection

+ Knock control

+ Throttle adjusting unit

+ Analog/digital converter

+ Charge pressure control
It is now possible to create your own filters in this menu item.
Press F5 key.

Mark the required actual values and press the double arrow key
(>>). A field then appears where the name of the filter can be
entered.

Enter the filter name and confirm.

The newly created filter then appears in the selection list in block
capitals. Filters you have created can be deleted or changed.

The following values can be called up:

+ Engine speed

+ Engine load

+ Actual engine torque

+ Ambient pressure

+ Mass air flow (HFM) [mass air flow without tank ventilation]
+ Correction factor, height

+ Power supply

+ Intake air temperature

+ Engine temperature

+ Engine compartment temperature
+ QOil temperature

+ Exhaust temperature after TWC (three-way catalytic converter)
[value calculated by ECM]

+ lgnition angle

Data Output with the Porsche System Tester 2
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+ Specified rpm
+ Idle loss adaptation
+ Injection time

+ Camshaft position 1 deviation [adapted value - deviation from the
required position]

+ Camshaft position 2 deviation [adapted value - deviation from the
required position]

+ Actual angle for camshaft, bank 1 [the function of the VarioCam
can be checked with the actual angle. VarioCam not activated -
display approx. 0° crk; VarioCam activated - display approx. 30°
crkl

¢ Actual angle for camshaft, bank 2 [the function of the VarioCam
can be checked with the actual angle. VarioCam not activated -
display approx. 0° crk; VarioCam activated - display approx. 30°
crkl

+ Mass air flow [mass air flow with tank ventilation]

+ Loading of activated carbon filter [value range 0 to 30= 0 - acti-
vated carbon filter empty 30 - activated carbon filter saturated]

¢ Outside temperature
+ Oxygen sensing, bank 1

+ Adaptation, range 1 (FRA) bank 2 [lower and upper load range -
displays the value currently travelled]

+ Adaptation, range 1 (RKAT) bank 1 [range close to idling]

+ Fuel quantity, tank ventilation, bank 1 ?[deviation from the antici-
patory control due to fuel tank ventilation]

+ Resistance of oxygen sensor after catalytic converter, bank 1
[the resistance must amount to approx. 100 Q after 3 to 4 min-
utes of travel. As the incrementation stands at 64 Q (value
increase 64 Q), the Tester displays 64 or 128 Q. However, if
the display is in the kQ-range (more than 1000 Q), the heating of
the oxygen sensor is faulty.]

+ Oxygen sensor voltage after catalytic converter, bank 1

+ Corrected sensor voltage ahead of catalytic converter, bank 1
+ Oxygen sensing, bank 1

+ Oxygen sensing delay, bank 1

+ Oxygen required value, bank 1

+ Sensor voltage ahead of catalytic converter, bank 1

+ Dynamic value of the oxygen sensor, bank 1

+ Number of dynamic measurements LSU, bank 1

+ Oxygen sensing, bank 2
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Adaptation, range 2 (FRA) bank 2 [lower and upper load range -
displays the value currently travelled]

Adaptation, range 1 (RKAT) bank 2 [range close to idling]

Fuel quantity, tank ventilation, bank 2 ?[deviation from the antici-
patory control due to fuel tank ventilation]

Resistance of oxygen sensor after catalytic converter, bank 2
[the resistance must amount to approx. 100 Q after 3 to 4 min-
utes of travel. As the incrementation stands at 64 Q (value
increase 64 Q), the Tester displays 64 or 128 Q. However, if
the display is in the kQ-range (more than 1000 Q), the heating of
the oxygen sensor is faulty.]

Oxygen sensor voltage after catalytic converter, bank 2
Corrected sensor voltage ahead of catalytic converter, bank 2
Oxygen sensing, bank 2

Oxygen sensing delay, bank 2

Oxygen required value, bank 2

Sensor voltage ahead of catalytic converter, bank 2
Dynamic value of the oxygen sensor, bank 2

Number of dynamic measurements LSU, bank 2
Charge pressure of sensor

Required air content

Required charge pressure

Charge pressure control deviation

Pulse/duty ratio, charge pressure control

Charge pressure adaptation, range 0

Charge pressure adaptation, range 1

Charge pressure adaptation, range 2

Charge pressure adaptation, range 3

Charge pressure adaptation, range 4

Correction factor LDR through charged air temperature
Correction factor LDR through knock control

Charge pressure limitation in case of failure of coolant system

Charge pressure limitation in case of extreme exhaust tempera-
tures

Tank pressure difference

Leakage volumetric flow

Control deviation, tank diagnosis

Mean amplitude after catalytic converter, bank 1

Data Output with the Porsche System Tester 2
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+ Catalytic converter monitoring time, bank 1 [cumulated time in
which the rpm/load range was reached for testing the catalytic
converter]
+ Mean amplitude after catalytic converter, bank 2
+ Catalytic converter monitoring time, bank 2 [cumulated time in
which the rpm/load range was reached for testing the catalytic
converter]
+ Period counter, bank 1 [monitoring of oxygen sensor aging - 16
periods are necessary for the OK measurement]
+ Period counter, bank 2 [monitoring of oxygen sensor aging - 16
periods are necessary for the OK measurement]
+ Distance since power failure
+ Distance with Check Engine on
+ Rough running reference [limit value for rough running, cylinders
1 to 6]
+ State: adaptation 1 [the adaptation is reset to O after the battery
has been disconnected. In order to carry out adaptation, the
vehicle must be driven in overrun between 3.500 rpm and 1.800
rpm. 4 rpm ranges are displayed per load range (the fourth rpm
range is not used). The ranges are bit coded and are given as a
decimal number.
Figure 1
rl*
1-rl-Load 95
2- n-Speed 143 | 213 | 33 | 4/3
3- e.g.-2/1 means the second rpm range (field 2) of load range 60
1 12 | 2/12 | 3/2 | 4/2
36
1 = Field 1 has been adapted 20 111 2/ 31| 41
2 = Field 2 has been adapted 1800 3500 > 5500 N

3 = Fields 1 and 2 have been adapted

4 = Field 3 has been adapted

5 = Fields 1 and 3 have been adapted

6 = Fields 2 and 3 have been adapted

7 = Fields 1, 2 and 3 have been adapted

The fields have different priorities

0-2a page 6
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Figure 2

1 - Priority | - Field 1/1

2 - Priority Il - Fields 1/2, 2/2 and 3/2

3 - Priority lll - Fields 2/1, 2/3, 3/1 and 3/3
Fields following one another can be adapted within one rpm range if
the fields with priority | and Il have already been completely

adapted, e.g. field 1/2 can be adapted after field 1/1. Field 1/3 is
blocked.

+ Status, adaptation 2 [range under positive load between approx.
40 % and approx. 60 %. See status, adaptation 1]

+ Status, adaptation 3 [range under positive load between 60 %
and approx. 95 %. See status, adaptation 1]

+ Misfire counter, cylinder 1 [fault counter for exhaust-related
faults. Counts the number of misfires.]

+ Misfire counter, cylinder 6 [fault counter for exhaust-related
faults. Counts the number of misfires.]

+ Misfire counter, cylinder 2 [fault counter for exhaust-related
faults. Counts the number of misfires.]

+ Misfire counter, cylinder 4 [fault counter for exhaust-related
faults. Counts the number of misfires.]

+ Misfire counter, cylinder 3 [fault counter for exhaust-related
faults. Counts the number of misfires.]

+ Misfire counter, cylinder 5 [fault counter for exhaust-related
faults. Counts the number of misfires.]

+ lgnition counter, diagnosis [interval counter of exhaust-related
faults - counts the ignitions if the diagnosis is active. Remains
still when misfire detection is disabled. Counts from O to 3000.]

Figure 3

1- A-Load

2- B-Rpm

3- C- Operating status (rpm/load range) with misfire
4

- 1 - Minimum speed of range with misfire operation, e.g. 3000
rpm

5- 2 -Maximum speed of the range with misfire operation, e.g.
4000 rpm

6 - 3 - Minimum load of the range with misfire operation, e.g. 20
%

7 - 4 - Maximum load of the range with misfire operation, e.g. 50
%

+ Range of misfires, minimum speed [see Figure 3.]
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Range of misfires, maximum speed [see Figure 3.]
Range of misfires, minimum load [see Figure 3.]
Range of misfires, maximum load [see Figure 3.]
Rough running, cylinder 1

Rough running, cylinder 6

Rough running, cylinder 2

Rough running, cylinder 4

Rough running, cylinder 3

Rough running, cylinder 5

Cylinder 1 retardation [ignition angle retarded due to knocking
combustion. Retardation in steps from 0.75° to a maximum of
15°]

Cylinder 6 retardation [ignition angle retarded due to knocking
combustion. Retardation in steps from 0.75° to a maximum of
15°]

Cylinder 2 retardation [ignition angle retarded due to knocking
combustion. Retardation in steps from 0.75° to a maximum of
15°]

Cylinder 4 retardation [ignition angle retarded due to knocking
combustion. Retardation in steps from 0.75° to a maximum of
15°]

Cylinder 3 retardation [ignition angle retarded due to knocking
combustion. Retardation in steps from 0.75° to a maximum of
15°]

Cylinder 5 retardation [ignition angle retarded due to knocking
combustion. Retardation in steps from 0.75° to a maximum of
15°]

Safety retardation [ignition angle of all cylinders retarded in case

of failure of camshaft position sensors or knock sensors. O -
Retardation not active 1 - retardation active]

Pedal value [display reads 100 % when accelerator is fully
depressed, adjust if necessary, otherwise full power cannot be
achieved.]

Pedal encoder potentiometer 1
Pedal encoder potentiometer 2
Throttle valve angle, required

Throttle actual value [display > 99 % with a pedal value of 100
%.]

Throttle position sensor 1
Throttle position sensor 2
Target speed, cruise control
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+ Vehicle speed

+ Throttle angle potentiometer 1

+ Throttle angle potentiometer 2

+ Mass air flow sensor [voltage value]
+ Power supply

+ Ambient pressure

Input Signals
Input signals of the DME can be read in by the Porsche System

Tester 2 with this menu item. In this way, the function of the input

signals can be assessed very quickly.
The following input signals can be read in:

+ Full load detection

+ Press accelerator idle detection
+ Medium pressure switch

+ A/Crequest

+ Start enable switch

+ Disturbance switch

+ Stop light switch

+ Brake switch

+ Immobilizer

+ Fuel reserve signal

+ Cruise control readiness

¢ Clutch switch

¢ Cruise-control store/accelerate

¢ Cruise-control decelerate/resume

Ready Status

This menu item allows the interrogation of statuses (fulfilled/not ful-

filled) of the DME. The following statuses can be checked:

+ TWC conversion

+ Fuel tank ventilation

+ Secondary air system
+ Oxygen sensors

+ Oxygen sensor heating

Data Output with the Porsche System Tester 2
Printed in Germany — 4, 2002 pst_dm78
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To receive a ready message, allow the vehicle to warm up (engine
temperature > 80 °C) and then activate all diagnostic routines which
have not yet been carried out under the menu item "Short test."

Drive Links

Drive links (actuators) of the DME can be activated by the Porsche
System Tester 2 with this menu item. This permits the electric func-
tion of the drive links to be assessed very quickly.

The following drive links can be activated:

+ A/C compressor

+ EVAP canister purge valve

+ Engine compartment purge fan
+ Secondary air pump

+ Switch-over valve (secondary air)
+ EVAP canister shutoff valve

+ Frequency valve, boost pressure control
+ Fan

+ Fuel pump relay (fuel pump)

+ Cooling water shutoff valve

+ Qverrun recirculating air valve

+ Valve lift control, bank 1 and 2

Drive Link Active

With this menu item, drive links of the DME can be triggered by the
Porsche System Tester 2 when the engine is running. This permits
the function of the drive links to be assessed very quickly.

The following drive links can be activated:

+ Cylinder 1 injection valve off

+ Cylinder 2 injection valve off

+ Cylinder 3 injection valve off

+ Cylinder 4 injection valve off

+ Cylinder 5 injection valve off

+ Cylinder 6 injection valve off

+ Valve lift control, bank 1 and 2
+ Camshaft adjustment, bank 1
+ Camshaft adjustment, bank 2

0-2a page 10 Data Output with the Porsche System Tester 2
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Vehicle Data

With this menu item, specific vehicle data can be read out with the
Porsche System Tester 2.

The following vehicle data can be read out:

¢ Number of ignitions, range 1

¢ Number of ignitions, range 2

+ Operating hours counter

+ Vehicle Identification Number

+ Classification number

¢ Order type

+ Country code

+ Engine type

+ Engine number

¢ Transmission type

+ Transmission number

+ Radio/PCM code

+ Body colour/convertible-top colour
+ Interior equipment

+ No. of programming operations
+ Navigation system (code)

+ Total distance covered

¢+ M numbers

¢ Znumbers

¢ Exclusive numbers

System Test

With the system test, it is possible to detect faults in the valve lift
control with both large lift and small lift.

The procedure is described under Troubleshooting.

Short Test

This menu item allows the checking of all diagnostic paths, i.e. the
vehicle does not have to be driven in order to achieve a "trip".

In the Short Test menu item, diagnostic routines can be processed
which would actually only be achieved while driving and, in some
cases, only after a long period.

Data Output with the Porsche System Tester 2
Printed in Germany — 4, 2002 pst_dm78
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The following diagnostic routines can be activated with the Porsche
System Tester 2:

+ Constant oxygen sensing LSU

+ Basic mixture adaptation

+ Fuel tank ventilation

+ Secondary air

+ Oxygen sensor readiness behind catalytic converter

+ Oxygen sensor ageing behind catalytic converter

¢+ TWC conversion

Coding

Under this menu item, the DME control module can be coded for
operation with cruise control (cruise control system).

Control Module Programming

Four sub-menus are offered with this menu item:
1. Read out control module (vehicle data)

The menu item 'Read out control module' can be used to read out
data from the old control module, e.g. engine number, M numbers,
etc., in order to adopt the data in a new control module.

@ Note!

Only one control module at a time can be read out in order then to
adopt the data in a new control module during control module pro-
gramming.

2. Program control module (new control module)

@ Note!

¢+ The DME programming code and immobilizer code are required
to program control modules. These codes can be obtained from
the Porsche IPAS system.

+ All electrical consumers must be switched off for programming
control modules.

+ Switch heater to OFF.

+ The vehicle battery must be fully charged.

+ Enter vehicle identification number and confirm.

+ Enter and confirm 'new programming code'.

0-2a page 12 Data Output with the Porsche System Tester 2
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The new programming code must match the DME programming
code from the IPAS, otherwise the control module can no longer be
programmed later.

+ Enter and confirm 'New immobilizer code'.

@ Note!

The new immobilizer code must match the immobilizer code from
the IPAS, otherwise the control module can no longer be pro-
grammed later.

+ Select data record.

@ Note!

+ If the data record OBD Il was selected in the old control module,
the tester automatically preselects "Data record OBDII".

¢ The selection must then simply be confirmed. Programming
commences after this confirmation.

+ When programming is complete, switch off the ignition.

+ Switch on the ignition.

+ Switch off the tester.

@ Note!

In Tiptronic vehicles, the fault memory of the Tiptronic must be
erased following the programming of a DME control module, as the
fault "CAN timeout" is entered in the memory during programming.

3. Program map/data

The data record can be changed, e.g. from RoW to OBD Il, with this
menu item. Only the DME programming code is required.

4. Program immobilizer code

The immobilizer code is transferred to a new DME control module
with this menu item.

Data Output with the Porsche System Tester 2
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Data output with a scan tool

The output of data relevant to OBD from the control modules was
stipulated by law for the USA. It is described in SAE J 1979.

Data output is subdivided into different modes.
Mode 1
Output of:

¢ Input signals
¢ Output signals
+ System status information

+ Values calculated by the control module
Mode 2

Output of operating conditions (Freeze Frame), if a fault has been
stored.

Mode 3

Output of stored faults.

Mode 4

Erase the fault memory.

Mode 5

Output of oxygen sensor data.

Mode 6

Output of test results of non-continuous tests.
Mode 7

Output of test results of continuous tests.
Output of suspected faults.

The data sets in the modes are referred to as Parameter Identifica-
tion (PID).

After being stimulated by a generic scan tool, all systems relevant
to OBD log on with their address. In vehicles with ME 7.8, this is the
DME with the address $11 and in Tiptronic vehicles it is the trans-
mission control module with the address S1A.

@ Note!

The $ symbol means that a hexadecimal number is involved.

Data output with a scan tool
Printed in Germany - 8, 2002 dsc_dm78
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When the control module provides data, it also states the mode, the

PID number and the address of the control module.
For example:

Mode 41 PID $01 address $11

Engine control

Number of faults: O

Check Engine: off

The output of data is carried out:

in Mode 1 with Mode 41,

in Mode 2 with Mode 42,

in Mode 3 with Mode 43, etc.

Mode 8

Activation of drive links (is not supported)

Mode 9

Output of vehicle information (as of model year 2002)

Mode 1
The following PIDs are supported:

$00 Supported PIDs
The PIDs supported in this mode are output.

PIDs 01 to 08

1 0 1 1 1 1 1 1

7 6 5 4 3 2 1 0 Bit

0r 02 |03 |04 |05 |06 |07 |08 |PID
PIDs 09 to 10

1 0 0 1 1 1 1 1

7 6 5 4 3 2 1 0 Bit

09 |0OA (OB |OC |OD |OE |OF |10 |PID
PIDs 11 to 18
0-3 page 2 Data output with a scan tool
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7 6 5 4 3 2 1 0 Bit
11 12 13 14 |15 16 17 18 |PID

PIDs 19 to 20

1 0 0 1 0 0 0
7 6 5 4 3 2 1 0 Bit
19 1A |1B 1C |1D |1E 1F 20 [PDD

PIDs 21 to 28

Bit
21 22 |23 |24 |25 |26 |27 |28 |PID

PIDs 29 to 30

Bit
29 |2A |2B |2C |(2D |2E |2F 30 |[PDD

PIDs 31 to 38

0 0 0 1 0 0 0
4 3 2 1 0 Bit
31 32 |33 |34 |35 |36 |37 |38 |PD

0 - PID number not supported.
1 - PID number supported.

$01 Status of diagnostic system
The system status is output in a 4-byte word (Data A, B, C and D).

For example:
Data A 1000 0001
B: 0000 0111
C: 0110 1101
D 0110 1101
Data output with a scan tool 0-3 page 3
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Data A

1 0 1

7 0 Bit
Bits O to 6

Number of faults in binary format

Bit 7

0 - Check Engine MIL was not switched on by this control module.

1 - Check Engine MIL was switched on by this control module.

Data B

0 Bit

Data byte B displays all the sub-systems which are monitored con-

tinuously, i.e. at least twice per second.

Bit 0
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Misfire detection
Fuel system

Other components
Not used

Not used

Not used

Not used

Not used

0 - System not supported.

1 - System supported.

Data C

0 Bit

Data byte C displays the sub-systems which are monitored at least

once per driving cycle.

0-3 page 4
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Bit 0 TWC

Bit 1 TWC heating

Bit 2 Fuel tank ventilation

Bit 3 Secondary air system

Bit 4 A/C system

Bit 5 Oxygen sensor

Bit 6 Oxygen sensor heating

Bit 7 Exhaust gas circulation

0 - Sub-system not available.
1 - Sub-system available.

Data D

6 5 4 3 2 1 0 Bit

In data byte D, the readiness codes of the sub-systems from data

byte C are displayed.
Bits O to 7
0 - Sub-system check completed or sub-system not installed.

1 - Sub-system check not yet complete.

@ Note!

+ After the fault memory has been erased, the bits of the installed

sub-systems are set to 1.

+ The bits are reset to O:

+ inthe case of a fault-free check after 1 driving cycle

¢ inthe case of a detected fault after 2 driving cycles

$03 Status of injection system

Data A: 0000 0010
B: 0000 0010

Data A - Status for bank 1
Data B - Status for bank 2

Data output with a scan tool
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0 0 0 0 1
1 0 Bit

Bit 0 Open-loop control; the conditions for oxygen sensing
are not yet fulfilled.

Bit 1 Closed-loop control; the signal from the oxygen sen-
sor is used to control injection.

Bit 2 Open-loop control through conditions such as full load,
etc.

Bit 3 Open-loop control due to fault in system.

Bit 4 Closed-loop control, but faults from at least one oxy-

gen sensor.

Bits 5 to 7 not used.

@ Note!

Only one bit at a time can be set to 1 to indicate the status.

$04 Calculated load value

Output of calculated load as a percentage of the maximum load.

Display between 0% and 100%.

In the case of decimal output, conversion factor = 0.3921568

The decimal value displayed multiplied by 0.3921568 gives the load

as a percentage.

$05 Engine coolant temperature

Output of the momentary engine coolant temperature.

Display between -40 °C and 215 °C.

In the case of decimal output, conversion factor = 1

Offset =-40 °C

Decimal value displayed multiplied by 1 minus 40 °C gives the cool-

ant temperature.

$06 HO2S integrator, bank 1

Output of the control value FR of the oxygen sensor closedloop con-

trol, bank 1.

0-3 page
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Display: Lean to -100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S integrator.

$07 HO2S adaptation, bank 1

Output of the adaptation value FRA of the oxygen sensor closed-
loop control, bank 1.

Display: Lean to -100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S adaptation value.

$08 HO2S integrator, bank 2

Output of the control value FR of the oxygen sensor closed-loop con-

trol, bank 2.

Display: Lean to -100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S integrator.

$09 HO2S adaptation, bank 2

Output of the adaptation value FRA of the oxygen sensor closed-
loop control, bank 2.

Display: Lean to -100 %
Rich t0 99.22 %

Data output with a scan tool
Printed in Germany - 8, 2002 dsc_dm78
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In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S adaptation value.

$0C Engine speed

Output of the momentary engine speed.
Display of engine speed in rpm.
In the case of decimal output, conversion factor = 0.25

Decimal value displayed multiplied by 0.25 gives the engine speed.

$0D Vehicle speed
Output of the speed currently travelled.

Display of speed in km/, up to a maximum of 255 km/,

In the case of decimal output, conversion factor = 1

$0E Ignition timing, cylinder 1
Output of the ignition angle of cylinder 1.

Display: After TDC up to -64° crk
Before TDC up to 63.5° crk

° crk - degrees on crankshaft

In the case of decimal output, conversion factor = 0.5

Offset = -64 °crk

Decimal value displayed multiplied by 0.5 minus 64 °crk gives the

ignition timing.

$OF Intake air temperature

Output of intake air temperature.

Display between -40 °C and 215 °C.

In the case of decimal output, conversion factor = 1
Offset =-40 °C

Decimal value displayed multiplied by 1 minus 40 °C gives the
intake air temperature.

0-3 page 8
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$10 Air mass

Output of the intake air mass.

Display between O and 655.35 &/

&/ - grams per second
In the case of decimal output, conversion factor = 0.01

Decimal value displayed multiplied by 0.01 gives the air mass.

$11 Throttle valve position
Output of the absolute throttle angle.

Display between 0% and 100%.
In the case of decimal output, conversion factor = 0.3921568

The decimal value displayed multiplied by 0.3921568 gives the
throttle angle as a percentage.

$12 Status of secondary air system

Data A
0 0 1 0
2 1 0 Bit
Bit 0 Secondary air is injected ahead of the TWC.
Bit 1 Not used
Bit 2 Secondary-air pump is switched off.

Bits 3 to 7 not used.

@ Note!

Only one bit at a time can be set to 1 to indicate the status.

$13 Number of oxygen sensors

Output of the number and location of oxygen sensors.

6 5 4 3 2 1 0 Bit

Data output with a scan tool
Printed in Germany - 8, 2002 dsc_dm78
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Bit 0 Bank 1, sensor 1 (ahead of TWC, cylinders 1 - 3)
Bit 1 Bank 1, sensor 2 (after TWC, cylinders 1 - 3)

Bit 2 Bank 1, sensor 3 not installed

Bit 3 Bank 1, sensor 4 not installed

Bit 4 Bank 2, sensor 1 (ahead of TWC, cylinders 4 - 6)
Bit 5 Bank 2, sensor 2 (after TWC, cylinders 4 - 6)

Bit 6 Bank 2, sensor 3 not installed

Bit 7 Bank 2, sensor 4 not installed

0 - Sensor not available.

1 - Sensor available.

$15 Oxygen sensor signal, bank 1, sensor 2

Output of oxygen sensor voltage and associated oxygen sensor.

Display of sensor voltage between 0 V and 1.275 V and of the oxy-
gen sensor in percent.

In the case of decimal output, conversion factor = 0.005

Decimal value displayed multiplied by 0.005 gives the voltage of
OXygen Sensor.

@ Note!

Since the sensor behind the catalytic converter is not included in the
closed-loop control, no value for the oxygen sensor is displayed.

$19 Oxygen sensor signal, bank 2, sensor 2

Output of oxygen sensor voltage and associated oxygen sensor.

Display of sensor voltage between 0 V and 1.275 V and of the oxy-
gen sensor in percent.

In the case of decimal output, conversion factor = 0.005

Decimal value displayed multiplied by 0.005 gives the voltage of
OXygen Sensor.

@ Note!

Since the sensor behind the catalytic converter is not included in the
closed-loop control, no value for the oxygen sensor is displayed.

0-3 10
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$1C OBD requirements

Output of system classification.

01 OBD Il for California

02 OBD for EPA

03 OBD Il for California and EPA
04 OBD |

05 Fulfills no OBD requirements
06 EOBD (European OBD)

$34 Oxygen sensing value (bank 1 - sensor 1)

Output of the oxygen sensing value

Display between 0 and 1.999.

In the case of decimal output, conversion factor = 0.0000305

Decimal value displayed multiplied by 0.0000305 gives the oxygen
sensing value.

$34 Oxygen sensor current (bank 1 - sensor 1)

Output of the oxygen sensor current

Display between -128 mA and 127.996 mA.

In the case of decimal output, conversion factor = 0.00390625
Offset = -128 mA

Decimal value displayed multiplied by 0.00390625 minus 128 mA
gives the oxygen sensor current.

$38 Oxygen sensing value (bank 2 - sensor 1)

Output of the oxygen sensing value
Display between 0 and 1.999.
In the case of decimal output, conversion factor = 0.0000305

Decimal value displayed multiplied by 0.0000305 gives the oxygen
sensing value.

$38 Oxygen sensor current (bank 2 - sensor 1)

Output of the oxygen sensor current

Display between -128 mA and 127.996 mA.

Data output with a scan tool
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In the case of decimal output, conversion factor = 0.00390625
Offset = -128 mA

Decimal value displayed multiplied by 0.00390625 minus 128 mA
gives the oxygen sensor current.

Mode 2

In mode 2 the operating conditions (freeze frame data) at the time
of fault entry are output. The operating conditions of the fault which
occurred first are stored.

If a fuel system fault or misfiring fault occurs after this, the data of
the fault which occurred first are overwritten.

The following PIDs are supported:

$00 Supported PIDs
The PIDs supported in this mode are output in a 4-byte word.

Data A

6 5 4 3 2 1 0 Bit

0r |02 (03 |04 |05 |06 |07 |08 |PID

Data B

7 6 5 4 3 2 1 0 Bit

09 |[OA (OB |OC |OD |[OE |OF 10 |PID

Data C

Bit

11 12 13 14 15 16 17 18 |PID

Data D

6 5 4 3 2 1 0 Bit

19 1A 1B 1C 1D 1E 1F 20 |PID

0-3 12
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The Data A and B bytes indicate that PIDs 02, 03, 04, 05, 06, 07,
08, 09, 0B, OC and OD are supported.

$02 Fault code

The fault code which caused the storage of freeze frame data is dis-

played.

$03 Status of injection system

Data A: 0000 0010
B: 0000 0010

Data A - Status for bank 1
Data B - Status for bank 2

6 5 4 3 2 1 0 Bit

Bit 0 Open-oop control; the conditions for oxygen sensing
are not yet fulfilled.

Bit 1 Closed-loop control; the signal from the oxygen sen-
sor is used to control injection.

Bit 2 Open-oop control through conditions such as full load,
etc.

Bit 3 Open-oop control due to fault in system.

Bit 4 Closed-loop control, but faults from at least one oxy-
gen sensor.

Bits 5 to 7 not used.

@ Note!

Only one bit at a time can be set to 1 to indicate the status.

$04 Calculated load value
Output of calculated load as a percentage of the maximum load.
Display between 0% and 100%.

In the case of decimal output, conversion factor = 0.3921568

Data output with a scan tool
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The decimal value displayed multiplied by 0.3921568 gives the load
as a percentage.

$05 Engine coolant temperature

Output of the engine coolant temperature.

Display between -40 °C and 215 °C.

In the case of decimal output, conversion factor = 1
Offset =-40 °C

Decimal value displayed multiplied by 1 minus 40 °C gives the cool-
ant temperature.

$06 HO2S integrator, bank 1

Output of the control value FR of the oxygen sensor closedloop con-
trol, bank 1.

Display: Lean to -100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S integrator.

$07 HO2S adaptation, bank 1

Output of the adaptation value FRA of the oxygen sensor closed-
loop control, bank 1.

Display: Lean to -100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S adaptation value.

$08 HO2S integrator, bank 2

Output of the control value FR of the oxygen sensor closed-loop con-
trol, bank 2.

0-3 page 14 Data output with a scan tool
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Display: Lean to -100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S integrator.

$09 HO2S adaptation, bank 2

Output of the adaptation value FRA of the oxygen sensor closed-
loop control, bank 2.

Display: Lean to -100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S adaptation value.

$0B Intake manifold pressure (absolute)

Output of the intake manifold pressure.
Display: 0 kPa to 255 kPa

In the case of decimal output, conversion factor = 1

$0C Engine speed

Output of the engine speed.

Display in rpm

In the case of decimal output, conversion factor = 0.25

Decimal value displayed multiplied by 0.25 gives the engine speed.

$0D Vehicle speed
Output of the speed.

In the case of decimal output, conversion factor = 1

Data output with a scan tool
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Mode 3
Output of stored faults.

The fault codes of all shedded, officially relevant* faults are dis-
played in Mode 3.

* Faults which switch on the Check Engine warning light

Mode 4

In Mode 4, the fault memory can be erased.

@ Note!

¢ The fault memories of all systems relevant to OBD are erased.

+ If the fault memory is erased, Mode 5 and Mode 6 values are

also reset. Furthermore, the adaptation values are neutralised.

Mode 5

Output of oxygen sensor data.

The values of the last oxygen sensor test carried out (test identifica-

tion TID) can be read out for every oxygen sensor with its nominal
values.

For the oxygen sensors ahead of the TWC (bank 1/2, sensor

1), the following TIDs are supported:

$81 Oxygen sensing actual value

Output of the oxygen sensing actual value.
Display between 0 and 1.99.
In the case of decimal output, conversion factor = 0.00781

Decimal value displayed multiplied by 0.00781 gives the oxygen
sensing actual value.

$82 Oxygen sensing nominal value

Output of the oxygen sensing nominal value.
Display between 0 and 1.99.
In the case of decimal output, conversion factor = 0.00781

Decimal value displayed multiplied by 0.00781 gives the oxygen
sensing nominal value.

0-3 16
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$83 Dynamic value of the oxygen sensor

Output of the dynamic value.
Display between O and 5.0.
In the case of decimal output, conversion factor = 0.0195

Decimal value displayed multiplied by 0.0195 gives the dynamic
value.

$84 Oxygen sensing displacement

Oxygen sensing displacement (current share) due to pilot control.
Display between -0.05 and 0.05.

In the case of decimal output, conversion factor = 0.00039
Offset =-128

Decimal value displayed multiplied by 0.00039 minus 128 gives the
oxygen sensing displacement.

For the oxygen sensors after the TWC (bank 1/2, sensor 2),
the following TIDs are supported:

$01 Rich-lean threshold voltage
Programmed fixed value: e.g. 0.575 V.

In the case of decimal output, conversion factor = 0.005

Decimal value displayed multiplied by 0.005 gives the threshold
voltage.

$02 Lean-rich threshold voltage
Programmed fixed value: e.g. 0.575 V.

In the case of decimal output, conversion factor = 0.005

Decimal value displayed multiplied by 0.005 gives the threshold
voltage.

$07 Minimum voltage of oxygen sensor during the test

Minimum: e.g. 0.000V
Maximum: e.g. 0480V
Test value: e.g. 0.280V

In the case of decimal output, conversion factor = 0.005

Data output with a scan tool
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Decimal value displayed multiplied by 0.005 gives the threshold
voltage.

$08 Maximum voltage of oxygen sensor during the test

Minimum; e.g. 0.480V
Maximum: e.g.1.245V
Test value: e.g.0.685V

In the case of decimal output, conversion factor = 0.005

Decimal value displayed multiplied by 0.005 gives the threshold
voltage.

Mode 6

The test results of components or systems which are not continu-
ously monitored are output in mode 6. At the same time, limit values
are provided. The test results are referred to as TIDs (Test Identifi-
cation). The components or systems are distinguished by

CIDs (Component Identification).

The following components or systems are supported:

TID $01 Catalytic converter monitoring

The catalytic converters (bank 1/bank 2) are monitored individually
and for the sum of the emissions. There are two threshold values
for individual monitoring:

¢+ AHKATMN for the OK detection and

+ AHKATMX for the defect detection.

For the sum of the emissions, there is the AHKATSB threshold

value. A number (ahkat) which is between 0 and 1 is used as a
measure for the aging of the catalytic converters.

0-good
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1 - poor

AHKATS-Sum total of ahkat + ahkat2
A - Symmetry line

HC- HC emissions

The cases for catalytic converter bank 1 are shown in the graphic.
The same applies for bank 2.

TWC 1 OK

TWC 1 OK

TWC 1 OK

TWC 1 faulty (P0420)

TWCs 1 and 2 faulty (P0420 and P0430)
TWC 1 faulty (P0420)

o O REw NN

In the case of the individual CIDs, the limit values (maximum) and the
test value of the last test are output.

Maximum: fault, if the test value is greater than the limit value.
The following CIDs can be displayed:

$00 Test not yet carried out

$05 Conversion bank 1

The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATMX values.

$06 Conversion bank 2

The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATMX values.

@ Note!

CID $05 and $06 are displayed if the test was completed without
faults. The values provide information as to how far the catalytic
converters still are from the limit values.

$07 Checksum error, bank 1 and bank 2
DTC P0420 and PO430 in memory.

The values displayed can be multiplied by the factor 0.0078 to find
the ahkat and ahkat2 or AHKATS values.

$08 Checksum range error, bank 1

DTC P0420 in memory.

HC Bank 2

i3 4

AHKATMN

HC Bank 1
AHKATSB  AHKATMX

+—w ahkat

1

Data output with a scan tool
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The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATSB values.

$09 Checksum range error, bank 2
DTC P0430 in memory.

The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATSB values.

SOA Conversion, bank 1

The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATMX values.

SOB Conversion, bank 2

The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATMX values.

@ Note!

CID $0A and $0B are displayed if the function was carried out with
the Porsche System Tester 2 in the Short test menu.

TID $03 Secondary air system
The following CIDs can be displayed:

$00 Test not yet carried out

$01 Secondary air system, bank 1
Relative secondary air mass

$04 Secondary air system, bank 2

Relative secondary air mass

@ Note!

+ The relative secondary air mass is the measured secondary air
mass relative to the expected nominal value (optimal value) in
this operating point. The optimal value is detected with a fault-
less system. The nominal value is primarily dependent on

exhaust backpressure, geographical altitude and voltage supply.

+ Afault is present if the relative secondary air mass does not
exceed the diagnosis threshold value.

+ The values displayed can be multiplied by the factor 0.0078 to
find the applied values.

0-3 20
bage dsc_dm78
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TID $05 Fuel tank ventilation system

For the fuel tank ventilation system, several tests are carried out
consecutively but only one test value is output. This means that the
subsequent test overwrites the preceding test value.

When all tests have been carried out, SOD (minor leak test) is dis-
played.

If a different CID is displayed, the test was interrupted - either
because a fault was present or, for example, the EVAP canister was
excessively loaded.

The following CIDs can be displayed:

+ S00 Test not yet carried out

+ SOA Canister purge valve (leaking)

+ SOB Shut-off valve, EVAP canister (blocked)

+ SOC Major leak (pressure increase)

+ SOD Minor leak (leakage volumetric flow)

¢ S11 Shut-off valve, EVAP canister (pressure reduction)
+ S12 Major leak (pressure sensor)

+ S13 Major leak (pressure sensor)

+ S14 Tank vent valve (constantly open)

Mode 7

The fault codes of all non-shedded, officially relevant* faults are dis-

played in Mode 7. This mode has the same structure as Mode 3.

* Faults which switch on the Check Engine warning light

Mode 9
The following vehicle information is displayed in Mode 9:

+ Vehicle Identification Number
+ Programme status (Calibration Identification Number)

¢ Control unit checksum (Calibration Verification Number)

Data output with a scan tool
Printed in Germany - 8, 2002 dsc_dm78
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Data output with a scan tool - 911 Carrera (996)

The output of data relevant to OBD from the control modules was
stipulated by law for the USA. It is described in SAE J 1979.

Data output is subdivided into different modes.
Mode 1
Output of:

¢ Input signals
¢ Output signals
+ System status information

+ Values calculated by the control module
Mode 2

Output of operating conditions (Freeze Frame), if a fault has been
stored.

Mode 3

Output of stored faults.

Mode 4

Erase the fault memory.

Mode 5

Output of oxygen sensor data.

Mode 6

Output of test results of non-continuous tests.
Mode 7

Output of test results of continuous tests.
Output of suspected faults.

The data sets in the modes are referred to as Parameter Identifica-
tion (PID).

After being stimulated by a generic scan tool, all systems relevant
to OBD log on with their address. In vehicles with ME 7.8, this is the
DME with the address $11 and in Tiptronic vehicles it is the trans-
mission control module with the address S1A.

@ Note!

The $ symbol means that a hexadecimal number is involved.

Data output with a scan tool - 911 Carrera (996)
Printed in Germany - 8, 2002 dsc_FL78
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When the control module provides data, it also states the mode, the

PID number and the address of the control module.
For example:

Mode 41 PID $01 address $11

Engine control

Number of faults: O

Check Engine: off

The output of data is carried out:

in Mode 1 with Mode 41,

in Mode 2 with Mode 42,

in Mode 3 with Mode 43, etc.

Mode 8

Activation of drive links (is not supported)
Mode 9

Output of vehicle information (as of model year 2002)

Mode 1
The following PIDs are supported:

$00 Supported PIDs
The PIDs supported in this mode are output.

PIDs 01 to 08

1 0 1 1 1 1 1 1

7 6 5 4 3 2 1 0 Bit

01 |02 |03 |04 |05 |06 (07 |08 |PD
PIDs 09 to 10

1 0 0 1 1 1 1 1

7 6 5 4 3 2 1 0 Bit

09 |OA |OB |OC |OD |OE |(OF |10 |PID

PIDs 11 to 18
0-3.1 page 2 Data output with a scan tool - 911 Carrera (996)
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7 6 5 4 3 2 1 0 Bit
11 12 13 14 |15 16 17 18 |PID

PIDs 19 to 20

1 0 0 1 0 0 0
7 6 5 4 3 2 1 0 Bit
19 1A |1B 1C |1D |1E 1F 20 [PDD

PIDs 21 to 28

Bit
21 22 |23 |24 |25 |26 |27 |28 |PID

PIDs 29 to 30

0 Bit
29 |2A |2B |2C |(2D |2E |2F 30 |[PDD

PIDs 31 to 38

1 1 0 0 0 0 0
7 6 5 4 3 2 1 0 Bit
31 32 |33 |34 |35 |36 |37 |38 |PD

0 - PID number not supported.
1 - PID number supported.

$01 Status of diagnostic system
The system status is output in a 4-byte word (Data A, B, C and D).

For example:
Data A 1000 0001
B: 0000 0111
C: 0110 1101
D 0110 1101
Data output with a scan tool - 911 Carrera (996) 0-3.1 page 3
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Data A

1 0 1

7 0 Bit
Bits O to 6

Number of faults in binary format

Bit 7

0 - Check Engine MIL was not switched on by this control module.

1 - Check Engine MIL was switched on by this control module.

Data B

0 Bit

Data byte B displays all the sub-systems which are monitored con-

tinuously, i.e. at least twice per second.

Bit 0
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Misfire detection
Fuel system

Other components
Not used

Not used

Not used

Not used

Not used

0 - System not supported.

1 - System supported.

Data C

0 Bit

Data byte C displays the sub-systems which are monitored at least

once per driving cycle.

0-3.1 page 4
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Bit 0 TWC

Bit 1 TWC heating

Bit 2 Fuel tank ventilation

Bit 3 Secondary air system

Bit 4 A/C system

Bit 5 Oxygen sensor

Bit 6 Oxygen sensor heating

Bit 7 Exhaust gas circulation

0 - Sub-system not available.
1 - Sub-system available.

Data D

6 5 4 3 2 1 0 Bit

In data byte D, the readiness codes of the sub-systems from data

byte C are displayed.
Bits O to 7
0 - Sub-system check completed or sub-system not installed.

1 - Sub-system check not yet complete.

@ Note!

+ After the fault memory has been erased, the bits of the installed

sub-systems are set to 1.

+ The bits are reset to O:

+ inthe case of a fault-free check after 1 driving cycle

¢ inthe case of a detected fault after 2 driving cycles

$03 Status of injection system

Data A: 0000 0010
B: 0000 0010

Data A - Status for bank 1
Data B - Status for bank 2

Data output with a scan tool - 911 Carrera (996)
Printed in Germany - 8, 2002 dsc_FL78
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0 0 0 0 1
1 0 Bit

Bit 0 Open-loop control; the conditions for oxygen sensing
are not yet fulfilled.

Bit 1 Closed-loop control; the signal from the oxygen sen-
sor is used to control injection.

Bit 2 Open-loop control through conditions such as full load,
etc.

Bit 3 Open-loop control due to fault in system.

Bit 4 Closed-loop control, but faults from at least one oxy-

gen sensor.

Bits 5 to 7 not used.

@ Note!

Only one bit at a time can be set to 1 to indicate the status.

$04 Calculated load value

Output of calculated load as a percentage of the maximum load.

Display between 0% and 100%.

In the case of decimal output, conversion factor = 0.3921568

The decimal value displayed multiplied by 0.3921568 gives the load

as a percentage.

$05 Engine coolant temperature

Output of the momentary engine coolant temperature.

Display between -40 °C and 215 °C.

In the case of decimal output, conversion factor = 1

Offset =-40 °C

Decimal value displayed multiplied by 1 minus 40 °C gives the cool-

ant temperature.

$06 HO2S integrator, bank 1

Output of the control value FR of the oxygen sensor closedloop con-

trol, bank 1.

0-3.1 page 6
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Display: Lean to -100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S integrator.

$07 HO2S adaptation, bank 1

Output of the adaptation value FRA of the oxygen sensor closed-
loop control, bank 1.

Display: Lean to -100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S adaptation value.

$08 HO2S integrator, bank 2

Output of the control value FR of the oxygen sensor closed-loop con-

trol, bank 2.

Display: Lean to -100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S integrator.

$09 HO2S adaptation, bank 2

Output of the adaptation value FRA of the oxygen sensor closed-
loop control, bank 2.

Display: Lean to -100 %
Rich t0 99.22 %

Data output with a scan tool - 911 Carrera (996)
Printed in Germany - 8, 2002 dsc_FL78
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In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S adaptation value.

$0C Engine speed

Output of the momentary engine speed.
Display of engine speed in rpm.

In the case of decimal output, conversion factor = 0.25

Decimal value displayed multiplied by 0.25 gives the engine speed.

$0D Vehicle speed
Output of the speed currently travelled.

Display of speed in km/, up to a maximum of 255 km/,

In the case of decimal output, conversion factor = 1

$0E Ignition timing, cylinder 1
Output of the ignition angle of cylinder 1.

Display: After TDC up to -64° crk
Before TDC up to 63.5° crk

° crk - degrees on crankshaft

In the case of decimal output, conversion factor = 0.5

Offset = -64 °crk

Decimal value displayed multiplied by 0.5 minus 64 °crk gives the

ignition timing.

$OF Intake air temperature

Output of intake air temperature.

Display between -40 °C and 215 °C.

In the case of decimal output, conversion factor = 1
Offset =-40 °C

Decimal value displayed multiplied by 1 minus 40 °C gives the
intake air temperature.

0-3.1 page 8 Data output with a scan tool - 911 Carrera (996)
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$10 Air mass

Output of the intake air mass.

Display between O and 655.35 &/

&/ - grams per second
In the case of decimal output, conversion factor = 0.01

Decimal value displayed multiplied by 0.01 gives the air mass.

$11 Throttle valve position
Output of the absolute throttle angle.

Display between 0% and 100%.
In the case of decimal output, conversion factor = 0.3921568

The decimal value displayed multiplied by 0.3921568 gives the
throttle angle as a percentage.

$12 Status of secondary air system

Data A
0 0 1 0
2 1 0 Bit
Bit 0 Secondary air is injected ahead of the TWC.
Bit 1 Not used
Bit 2 Secondary-air pump is switched off.

Bits 3 to 7 not used.

@ Note!

Only one bit at a time can be set to 1 to indicate the status.

$13 Number of oxygen sensors

Output of the number and location of oxygen sensors.

6 5 4 3 2 1 0 Bit

Data output with a scan tool - 911 Carrera (996)
Printed in Germany - 8, 2002 dsc_FL78
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Bit O Bank 1, sensor 1 (ahead of TWC, cylinders 1 - 3)

Bit 1 Bank 1, sensor 2 (after TWC, cylinders 1 - 3)

Bit 2 Bank 1, sensor 3 not installed

Bit 3 Bank 1, sensor 4 not installed

Bit 4 Bank 2, sensor 1 (ahead of TWC, cylinders 4 - 6)

Bit 5 Bank 2, sensor 2 (after TWC, cylinders 4 - 6)

Bit 6 Bank 2, sensor 3 not installed

Bit 7 Bank 2, sensor 4 not installed
0 - Sensor not available.

1 - Sensor available.
$14 Oxygen sensor signal, bank 1, sensor 1
Output of oxygen sensor voltage and associated oxygen sensor.
Display of sensor voltage between 0 V and 1.275 V and of the oxy-
gen sensor in percent.
In the case of decimal output, conversion factor = 0.005 (voltage of
oXygen Sensor)
Decimal value displayed multiplied by 0.005 gives the voltage of
OXygen sensor.
Oxygen sensor display:
Lean to -100 %
Rich t0 99.22 %
In the case of decimal output, conversion factor = 0.78125
Offset =-100 %
Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S integrator.
$15 Oxygen sensor signal, bank 1, sensor 2
Output of oxygen sensor voltage and associated oxygen sensor.
Display of sensor voltage between 0 V and 1.275 V and of the oxy-
gen sensor in percent.
In the case of decimal output, conversion factor = 0.005
Decimal value displayed multiplied by 0.005 gives the voltage of
0Xygen Sensor.
0-3.1 page 10 Data output with a scan tool - 911 Carrera (996)
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Since the sensor behind the catalytic converter is not included in the
closed-loop control, no value for the oxygen sensor is displayed.

$18 Oxygen sensor signal, bank 2, sensor 1

Output of oxygen sensor voltage and associated oxygen sensor.

Display of sensor voltage between O V and 1.275 V and of the oxy-
gen sensor in percent.

In the case of decimal output, conversion factor = 0.005 (voltage of
oXygen sensor)

Decimal value displayed multiplied by 0.005 gives the voltage of
OXygen Sensor.

Oxygen sensor display:

Lean to -100 %

Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S integrator.

$19 Oxygen sensor signal, bank 2, sensor 2

Display of oxygen sensor voltage and associated oxygen sensor.

Display of sensor voltage between O V and 1.275 V and of the oxy-
gen sensor in percent.

In the case of decimal output, conversion factor = 0.005

Decimal value displayed multiplied by 0.005 gives the voltage of
OXygen Sensor.

@ Note!

Since the sensor behind the catalytic converter is not included in the
closed-loop control, no value for the oxygen sensor is displayed.

$1C OBD requirements

Output of system classification.

Data output with a scan tool - 911 Carrera (996)
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01
02
03
04
05
06

Mode 2

In mode 2 the operating conditions (freeze frame data) at the time
of fault entry are output. The operating conditions of the fault which

OBD Il for California
0BD for EPA
OBD Il for California and EPA

OBD |

Fulfills no OBD requirements

EOBD (European OBD)

occurred first are stored.

If a fuel system fault or misfiring fault occurs after this, the data of
the fault which occurred first are overwritten.

The following PIDs are supported:

$00 Supported PIDs
The PIDs supported in this mode are output in a 4-byte word.

Data A
0 1 1 1 1 1
6 5 4 3 2 1 0 Bit
01 (02 |03 |04 |05 |06 |07 |08 |[PD
Data B
1 0 0 0
7 6 5 4 3 2 Bit
09 |[OA (0B |OC |OD |[OE |OF 10 |PID
Data C
0 0
Bit
11 12 |13 |14 |15 |16 |17 |18 |PID
Data D
0-3.1 page 12 Data output with a scan tool - 911 Carrera (996)
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Bit

19 1A |1B 1C |1D |1E 1F 20 [PDD

@ Note!

The Data A and B bytes indicate that PIDs 02, 03, 04, 05, 06, 07,
08, 09, 0B, OC and 0D are supported.

$02 Diagnostic Trouble Code

The Diagnostic Trouble Code which caused the storage of freeze
frame data is displayed.

$03 Status of injection system

Data A: 0000 0010
B: 0000 0010

Data A - Status for bank 1
Data B - Status for bank 2

0 0 0 0 1
1 0 Bit

Bit 0 Open-loop control; the conditions for oxygen sensing
are not yet fulfilled.

Bit 1 Closed-loop control; the signal from the oxygen sen-
sor is used to control injection.

Bit 2 Open-loop control through conditions such as full load,
etc.

Bit 3 Open-loop control due to fault in system.

Bit 4 Closed-loop control, but faults from at least one oxy-
gen Sensor.

Bits 5 to 7 not used.

@ Note!

Only one bit at a time can be set to 1 to indicate the status.

$04 Calculated load value

Output of calculated load as a percentage of the maximum load.

Data output with a scan tool - 911 Carrera (996)
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Display between 0% and 100%.
In the case of decimal output, conversion factor = 0.3921568

The decimal value displayed multiplied by 0.3921568 gives the load
as a percentage.

$05 Engine coolant temperature

Output of the engine coolant temperature.
Display between -40 °C and 215 °C.
In the case of decimal output, conversion factor = 1

Offset = -40 °C

Decimal value displayed multiplied by 1 minus 40 °C gives the cool-

ant temperature.

$06 HO2S integrator, bank 1

Output of the control value FR of the oxygen sensor closedoop con-

trol, bank 1.

Display: Leanto-100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S integrator.

$07 HO2S adaptation, bank 1

Output of the adaptation value FRA of the oxygen sensor closed-
loop control, bank 1.

Display: Leanto-100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125

Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S adaptation value.
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$08 HO2S integrator, bank 2

Output of the control value FR of the oxygen sensor closed-loop con-
trol, bank 2.

Display: Leanto-100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S integrator.

$09 HO2S adaptation, bank 2

Output of the adaptation value FRA of the oxygen sensor closed-
loop control, bank 2.

Display: Leanto-100 %
Rich t0 99.22 %

In the case of decimal output, conversion factor = 0.78125
Offset =-100 %

Decimal value displayed multiplied by 0.78125 minus 100% gives
the HO2S adaptation value.

$0B Intake manifold pressure (absolute)

Output of the intake manifold pressure.
Display: 0 kPa to 255 kPa

In the case of decimal output, conversion factor = 1

$0C Engine speed

Output of the engine speed.

Display in rpm

In the case of decimal output, conversion factor = 0.25

Decimal value displayed multiplied by 0.25 gives the engine speed.

Data output with a scan tool - 911 Carrera (996) 0-3.1 page 15
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$0D Vehicle speed
Output of the speed.

In the case of decimal output, conversion factor = 1

Mode 3
Output of stored faults.

The Diagnostic Trouble Codes of all shedded, officially relevant*
faults are displayed in Mode 3.

* Faults which switch on the Check Engine warning light

Mode 4

In Mode 4, the fault memory can be erased.

@ Note!

+ The fault memories of all systems relevant to OBD are erased.

+ If the fault memory is erased, Mode 5 and Mode 6 values are
also reset. Furthermore, the adaptation values are neutralised.

Mode 5

Output of oxygen sensor data.

The values of the last oxygen sensor test carried out (test identifica-

tion TID) can be read out for every oxygen sensor with its nominal
values.

$01 Rich-lean threshold voltage
Programmed fixed value: e.g. 0.430 V.

In the case of decimal output, conversion factor = 0.005

Decimal value displayed multiplied by 0.005 gives the threshold
voltage.

$02 Lean-rich threshold voltage
Programmed fixed value; e.g. 0.430 V.

In the case of decimal output, conversion factor = 0.005

Decimal value displayed multiplied by 0.005 gives the threshold
voltage.
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$07 Minimum voltage of oxygen sensor during the test

Minimum: e.g. 0.000 V.
Maximum: e.g. 0.385 V.
Test value: e.g. 0.180 V.

In the case of decimal output, conversion factor = 0.005

Decimal value displayed multiplied by 0.005 gives the voltage of

OXygen sensor.

$08 Maximum voltage of oxygen sensor during the test

Minimum: e.g. 0.480 V.
Maximum: e.g. 0.960 V.
Test value: e.g. 0.855 V.

In the case of decimal output, conversion factor = 0.005

Decimal value displayed multiplied by 0.005 gives the voltage of

oXygen Sensor.

$09 Time between two transitions

Minimum: e.g.0.00s
Maximum: e.g. 1.52s

Test value: e.g.040s

In the case of decimal output, conversion factor = 0.04

Decimal value displayed multiplied by 0.04 gives the time.

$30 Shift in oxygen sensor characteristic towards rich

Minimum: e.g.0.00s
Maximum: e.g. 1.20s

Test value: e.g.0.12s

In the case of decimal output, conversion factor = 0.04

Decimal value displayed multiplied by 0.04 gives the time.

Data output with a scan tool - 911 Carrera (996)
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$31 Shift in oxygen sensor characteristic towards lean
Minimum; e.g.0.00s

Maximum: e.g.1.20s

Test value: e.g.0.00s

In the case of decimal output, conversion factor = 0.04

Decimal value displayed multiplied by 0.04 gives the time.

$32 Averaged period

Minimum: e.g.0.00s

Maximum: e.g.3.00s

Test value: e.g.040s

In the case of decimal output, conversion factor = 0.04

Decimal value displayed multiplied by 0.04 gives the time.

Mode 6

The test results of components or systems which are not continu-
ously monitored are output in mode 6. At the same time, limit values
are provided. The test results are referred to as TIDs (Test Identifi-
cation). The components or systems are distinguished by

CIDs (Component Identification).

The following components or systems are supported:

TID $01 Catalytic converter monitoring

The catalytic converters (bank 1/bank 2) are monitored individually
and for the sum of the emissions. There are two threshold values
for individual monitoring:

¢ AHKATMN for the OK detection and

+ AHKATMX for the defect detection.

For the sum of the emissions, there is the AHKATSB threshold
value. A number (ahkat) which is between O and 1 is used as a
measure for the aging of the catalytic converters.

0- good
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1 - poor

AHKATS-Sum total of ahkat + ahkat2
A - Symmetry line

HC- HC emissions

The cases for catalytic converter bank 1 are shown in the graphic.
The same applies for bank 2.

TWC 1 OK

TWC 1 OK

TWC 1 OK

TWC 1 faulty (P0420)

TWCs 1 and 2 faulty (P0420 and P0430)
TWC 1 faulty (P0420)

o O REw NN

In the case of the individual CIDs, the limit values (maximum) and the
test value of the last test are output.

Maximum: fault, if the test value is greater than the limit value.
The following CIDs can be displayed:

$00 Test not yet carried out

$05 Conversion bank 1

The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATMX values.

$06 Conversion bank 2

The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATMX values.

@ Note!

CID $05 and $06 are displayed if the test was completed without
faults. The values provide information as to how far the catalytic
converters still are from the limit values.

$07 Checksum error, bank 1 and bank 2
DTC P0420 and PO430 in memory.

The values displayed can be multiplied by the factor 0.0078 to find
the ahkat and ahkat2 or AHKATS values.

$08 Checksum range error, bank 1

DTC P0420 in memory.

HC Bank 2

i3 4

AHKATMN

HC Bank 1
AHKATSB  AHKATMX

+—w ahkat

1

Data output with a scan tool - 911 Carrera (996)
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The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATMX values.

$09 Checksum range error, bank 2
DTC P0430 in memory.

The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATMX values.

SOA Conversion, bank 1

The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATMX values.

SOB Conversion, bank 2

The values displayed can be multiplied by the factor 0.0039 to find
the ahkat or AHKATMX values.

@ Note!

CID $0A and $0B are displayed if the function was carried out with
the Porsche System Tester 2 in the Short test menu.

TID $03 Secondary air system
The following CIDs can be displayed:

$00 Test not yet carried out

$01 Secondary air system, bank 1
Relative secondary air mass

$04 Secondary air system, bank 2

Relative secondary air mass

@ Note!

+ The relative secondary air mass is the measured secondary air
mass relative to the expected nominal value (optimal value) in
this operating point. The optimal value is detected with a fault-
less system. The nominal value is primarily dependent on

exhaust backpressure, geographical altitude and voltage supply.

+ Afault is present if the relative secondary air mass does not
exceed the diagnosis threshold value.

+ The values displayed can be multiplied by the factor 0.0078 to
find the applied values.

0-3.1 page 20 Data output with a scan tool - 911 Carrera (996)
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TID $05 Fuel tank ventilation system

For the fuel tank ventilation system, several tests are carried out
consecutively but only one test value is output. This means that the
subsequent test overwrites the preceding test value.

When all tests have been carried out, SOD (micro-leak test) is dis-
played.

If a different CID is displayed, the test was interrupted - either
because a fault was present or, for example, the EVAP canister was
excessively loaded.

In the case of decimal output the conversion factor = 0.00003876
The following CIDs can be displayed:

+ S00 Test not yet carried out

+ SOA Canister purge valve (leaking)

+ SOB Shut-off valve, EVAP canister (blocked)

+ SOC Major leak (pressure increase)

+ SOD Minor leak (leakage volumetric flow)

+ SOE Micro leak

¢ S11 Shut-off valve, EVAP canister (pressure reduction)
+ S12 Major leak (pressure sensor)

+ S13 Major leak (pressure sensor)

+ S14 Tank vent valve (constantly open)

TID $09 coolant thermostat

Output of engine temperature

Display between -48 °C and 143.25 °C

In the case of decimal output, conversion factor = 1
Offset = -48 °C

Decimal value displayed multiplied by 0.75 minus 48 °C gives the
coolant temperature.

Mode 7

The Diagnostic Trouble Codes of all non-shedded, officially rele-

vant™ faults are displayed in Mode 7. This mode has the same struc-

ture as Mode 3.

* Faults which switch on the Check Engine warning light

Data output with a scan tool - 911 Carrera (996)
Printed in Germany - 8, 2002 dsc_FL78
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Mode 9
The following vehicle information is displayed in Mode 9:
+ Vehicle Identification Number

+ Programme status (Calibration Identification Number)
+ Control unit checksum (Calibration Verification Number)

0-3.1 page 22 Data output with a scan tool - 911 Carrera (996)
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Connector assignment

DME control module connector assignment

19 24 31 40
7 9 40 52 7 9
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< oog 8 8 88 9%0%9%9 08 89009 (mp ) =
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113 1 13 113
I m Y
1 6 1 10
| - Connector I, 9-pole
Il - Connector I, 24-pole
lll - Connector lll, 52-pole
IV - Connector IV, 40-pole
V - Connector IV, 9-pole
Connector |, 9-pole
Pin Designation Pin Designation
1 Terminal 15 6 Ground, output stages
2 Terminal 30 7 Throttle motor actuator
3 W-wire 8 DME relay terminal 87
4 Ground, electronics 9 Throttle motor actuator
5 Ground, fuel injectors
Connector assignment 0-4 page 1
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Connector Il, 24-pole
Pin Designation Pin Designation
1 Oxygen sensor heating 2 after catalytic con- 13 Oxygen sensor heating 2 ahead of catalytic
verter converter
2 Pump current regulator of oxygen sensor 1 14 Signal, oxygen sensor 2 after catalytic con-
ahead of catalytic converter verter
3 CAN low (Tiptronic) 15 Signal, oxygen sensor 1 ahead of TWC
4 CAN high (Tiptronic) 16 Signal, oxygen sensor 2 ahead of catalytic
converter
5 Pump current regulator of oxygen sensor 1 17 Signal, oxygen sensor 1 after catalytic con-
ahead of catalytic converter verter
6 Pump current regulator of oxygen sensor 1 18 not assigned
ahead of catalytic converter
7 Oxygen sensor heating 1 after catalytic con- 19 Oxygen sensor heating 1 ahead of catalytic
verter converter
8 Ground, oxygen sensor 2 after catalytic con- 20 not assigned
verter
9 Ground, oxygen sensor 1 after catalytic con- 21 Engine compartment temperature sensor
verter
10 Ground, oxygen sensor 2 after catalytic con- 22 5 V supply for mass air flow sensor
verter
11 Ground, oxygen sensor 1 after catalytic con- 23 not assigned
verter
12 not assigned 24 Pump current regulator of oxygen sensor 2
ahead of catalytic converter
Connector lll, 52-pole
Pin Designation Pin Designation
1 Valve lift control, cylinder 1 - 3 27 Fuel injector, cylinder 4
2 Fuel injector, cylinder 5 28 Fuel injector, cylinder 6
3 EVAP canister purge valve (closed without 29 not assigned
flow)
4 Frequency valve, charge pressure 30 not assigned
5 Oil temperature sensor 31 not assigned
6 not assigned 32 Ground
7 5 V supply for camshaft position? sensor 33 not assigned
and differential pressure sensor
8 Signal, throttle position sensor 2 34 Intake air temperature sensor
Ground, mass air flow sensor 35 not assigned
10 5 V supply for throttle actuation 36 Input, knock sensor 2
0-4 page 2 Connector assignment
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Connector lll, 52-pole
Pin Designation Pin Designation
11 Triggering of secondary air pump relay (ter- 37 Gound, knock sensor 2
minal 85)
12 Signal, camshaft position sensor 1 38 not assigned
13 Start enable, Tiptronic (P + N) 39 Charge pressure sensor
14 Secondary air valve 40 Fuel injector, cylinder 2
15 Fuel injector, cylinder 3 41 Fuel injector, cylinder 1
16 Overrun recirculating air valve 42 not assigned
17 Ground, sensors 43 not assigned
18 Signal, camshaft position sensor 2 44 not assigned
19 Charge control 45 Signal A, speed sensor
20 not assigned 46
21 not assigned 47 not assigned
22 Engine coolant temperature sensor 48 not assigned
23 Signal, mass air flow sensor 49 Signal B, speed sensor
24 Signal, throttle position sensor 1 50 Gound, knock sensor 1
25 Ground, throttle position sensors 1 + 2 51 not assigned
26 Valve lift control, cylinder 4 - 6 52 Speed signal from ABS control module
Connector IV, 40-pole
Pin Designation Pin Designation
1 Interlock clutch switch 21 Signal, differential pressure sensor
2 not assigned 22 not assigned
3 not assigned 23 not assigned
4 Coolant fan, stage 1 24 Automatic I/M test
5 not assigned 25 Triggering of engine compartment fan
relay (terminal 85)
6 not assigned 26 Triggering of DME relay (terminal 85)
7 Ground, pedal sensor 1 27 Triggering of A/C compressor fan relay
(terminal 85)
Signal, pedal sensor 1 28 not assigned
9 5 V supply, pedal sensor 1 29 Knocking signal
10 Triggering of fuel pump relay (terminal 85) 30 EVAP canister shutoff valve
11 not assigned 31 Coolant fan, stage 3
12 Ground, pedal sensor 2 32 not assigned
13 Signal, pedal sensor 2 33 Manual transmission start enable
Connector assighment 0-4 page 3
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Connector IV, 40-pole

Pin Designation Pin Designation

14 5 V supply, pedal sensor 2 34 Air conditioning medium pressure

switch

15 Ground, differential pressure sensor 35 not assigned

16 Crash signal (airbag) 36 CAN high (PSM and instrument cluster)

17 Speed signal output 37 CAN low (PSM and instrument cluster)

18 not assigned 38 not assigned

19 not assigned 39 not assigned

20 Coolant fan, stage 2 40 Tiptronic coolant shutoff valve

Connector V, 9-pole

Pin Designation Pin Designation

1 Ignition coil, cylinder 6 6 Ignition coil, cylinder 1

2 Ignition coil, cylinder 4 7 Camshaft adjustment, bank 1

3 Ignition coil, cylinder 2 8 Camshaft adjustment, bank 2

4 Ignition coil, cylinder 5 9 Ignition coil, cylinder 3

5 Ground

0-4 page 4 Connector assignment
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Connector assignment - 911 Carrera (996)

DME control module connector assignment

19 24 31 40
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| - Connector I, 9-pole

Il - Connector I, 24-pole
lll - Connector lll, 52-pole
IV - Connector IV, 40-pole
V - Connector IV, 9-pole

Connector |, 9-pole

Pin Designation Pin Designation

1 Terminal 15 6 Ground, output stages
2 Terminal 30 7 Throttle motor actuator
3 W-wire 8 DME relay terminal 87
4 Ground, electronics 9 Throttle motor actuator
5 Ground, fuel injectors

Connector assignment - 911 Carrera (996) 0-4.1 page 1
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Connector Il, 24-pole
Pin Designation Pin Designation
1 Oxygen sensor heating 2 after catalytic con- 13 Oxygen sensor heating 2 ahead of catalytic
verter converter
2 not assigned 14 Signal, oxygen sensor 2 after catalytic con-
verter
3 CAN low (Tiptronic) 15 Signal, oxygen sensor 1 ahead of TWC
4 CAN high (Tiptronic) 16 Signal, oxygen sensor 2 ahead of catalytic
converter
5 not assigned 17 Signal, oxygen sensor 1 after catalytic con-
verter
6 not assigned 18 not assigned
Oxygen sensor heating 1 after catalytic con- 19 Oxygen sensor heating 1 ahead of catalytic
verter converter
8 Ground, oxygen sensor 2 after catalytic con- 20 not assigned
verter
9 Ground, oxygen sensor 1 after catalytic con- 21 Engine compartment temperature sensor
verter
10 Ground, oxygen sensor 2 after catalytic con- 22 5 V supply for mass air flow sensor
verter
11 Ground, oxygen sensor 1 after catalytic con- 23 not assigned
verter
12 not assigned 24 not assigned
Connector lll, 52-pole
Pin Designation Pin Designation
1 Valve lift control, cylinder 1 - 3 27 Fuel injector, cylinder 4
2 Fuel injector, cylinder 5 28 Fuel injector, cylinder 6
3 EVAP canister purge valve (closed without 29 not assigned
flow)
4 not assigned 30 not assigned
5 Oil temperature sensor 31 not assigned
6 not assigned 32 Ground/shield, speed sensor
7 5 V supply for camshaft position sensor and 33 not assigned
differential pressure sensor
8 Signal, throttle position sensor 2 34 Intake air temperature sensor
Ground, mass air flow sensor 35 not assigned
10 5 V supply for throttle actuation 36 Input, knock sensor 2
11 Triggering of secondary air pump relay (ter- 37 Gound, knock sensor 2
minal 85)
0-4.1 page 2 Connector assignment - 911 Carrera (996)
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Connector lll, 52-pole

Pin Designation Pin Designation

12 Signal, camshaft position sensor 1 38 not assigned

13 Start enable, Tiptronic (P + N) 39 not assigned

14 Secondary air valve 40 Fuel injector, cylinder 2

15 Fuel injector, cylinder 3 41 Fuel injector, cylinder 1

16 Fuel pump control module 42 not assigned

17 Ground, sensors 43 not assigned

18 Signal, camshaft position sensor 2 44 not assigned

19 not assigned 45 Signal, speed sensor

20 not assigned 46 Ground, speed sensor

21 not assigned 47 not assigned

22 Engine coolant temperature sensor 48 not assigned

23 Signal, mass air flow sensor 49 Signal, knock sensor 1

24 Signal, throttle position sensor 1 50 Gound, knock sensor 1

25 Ground, throttle position sensors 1 + 2 51 not assigned

26 Valve lift control, cylinder 4 - 6 52 Speed signal from ABS control module

Connector IV, 40-pole

Pin Designation Pin Designation

1 Interlock clutch switch 21 Signal, differential pressure sensor

2 not assigned 22 not assigned

3 not assigned 23 not assigned

4 Coolant fan, stage 1 24 Automatic I/M test

5 not assigned 25 Triggering of engine compartment fan
relay (terminal 85)

6 not assigned 26 Triggering of DME relay (terminal 85)

7 Ground, pedal sensor 1 27 Triggering of A/C compressor fan relay
(terminal 85)

8 Signal, pedal sensor 1 28 not assigned

9 5V supply, pedal sensor 1 29 not assigned

10 Triggering of fuel pump relay (terminal 85) 30 EVAP canister shutoff valve

11 not assigned 31 not assigned

12 Ground, pedal sensor 2 32 not assigned

13 Signal, pedal sensor 2 33 Manual transmission start enable

14 5 V supply, pedal sensor 2 34 Air conditioning medium pressure

switch

Connector assignment - 911 Carrera (996)
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Connector IV, 40-pole
Pin Designation Pin Designation
15 Ground, differential pressure sensor 35 not assigned
16 Crash signal (airbag) 36 CAN high (PSM and instrument cluster)
17 Speed signal output 37 CAN low (PSM and instrument cluster)
18 not assigned 38 not assigned
19 not assigned 39 not assigned
20 Coolant fan, stage 2 40 Tiptronic coolant shutoff valve
Connector V, 9-pole
Pin Designation Pin Designation
1 Ignition coil, cylinder 6 6 Ignition coil, cylinder 1
2 Ignition coil, cylinder 4 7 Camshaft adjustment, bank 1
3 Ignition coil, cylinder 2 8 Camshaft adjustment, bank 2
4 Ignition coil, cylinder 5 9 Ignition coil, cylinder 3
5 Ground
0-4.1 page 4 Connector assignment - 911 Carrera (996)
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Engine specifications

911 Turbo (996)

Engine

Engine type

Number of cylinders
Bore

Stroke

Displacement
Compression ratio
Max. engine power

as per 80/1269/EWG
at engine speed

Max. torque

as per 80/1269/EWG
at engine speed

Max. litre output

as per 80/1269/EWG
Engine speed limitation
by

at

Engine idle speed
Manual transmission

Tiptronic

Engine design
Type
Valve arrangement

Valve control

Valve clearance

mm

mm

kW (HP)

rom

Nm (ftlb.)

rpm

kW/I (HP/1)

rpm

rpm

rpm

M 96/70
6

100
76.4
3,600
94:1

309 (421)
6,000

560 (414)
4,600

85.8 (116.6)

E-gas, ignition control
6,750

740 +/- 40
740 +/- 40

6-cylinder aluminium opposed-cylinder engine,
water-cooled, bi-turbo

2 intake, 2 exhaust, suspended in parallel V
arrangement

Via flat-base tappets

Hydraulic valve clearance compensation

Engine specifications
Printed in Germany — 8, 2002
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Valve timing with 1 mm valve lift and
zero clearance, basic inlet camshaft
setting early

Inlet opens
Inlet closes
Exhaust opens
Exhaust closes

Engine cooling

Type

Engine lubrication

Type
Qil cooling
Oil pressure rpm

Oil consumption

Emission control

EURO i

USA LEV

Fuel system

Fuel injection

Fuel supply

10° before TDC
20° after BDC
41° before BDC
9° before TDC

Liquid cooling,

three radiators

(Tiptronic additional radiator)

two electric fans, three-stage control

Dry sump lubrication with separate tank
Via oil-water heat exchanger

Approx. 6.5 bar at 90 °C

Up to 1.0 1/1,000 km

Stereo oxygen sensor closed-loop control and 3-
way catalytic converter system with one 2-stage
catalytic converter each on the left and right, sec-
ondary-air system and European OBD

Stereo oxygen sensor closed-loop control and 3-
way catalytic converter system with one 2-stage
catalytic converter each on the left and right, sec-
ondary-air system and OBD Il and ORVR

ME 7.8 (digital engine electronics)
Triggering of injection sequential

1 electrical internal gear pump with 2 additional
sucking jet pumps

0-5 page 2
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Required fuel

Fuel quality (RON) 98 unleaded

Electrical system

Nominal voltage v 12

Battery capacity Ah 80

Generator output W 1,680 (three-phase generator)

Ignition DME with stationary high-voltage distribution and
cylinder-selective knock control

Firing order 1-6-2-4-3-5

Ignition angle control Via DME

Spark plugs Bosch FR5 LDC
Beru 14 FR 5 LDU

Electrode gap mm 1.6 +/-0.2

Load values of the 911 Turbo (996)

Mass air flow ML in k&/, CLVin%
Idle speed 16-20 1.45-1.82
No load, n=3,000 rpm 60 -80 5.45-7.27

CLV = ML/MLMAX * 100, with MLMAX = 1100 &/,

Test conditions

+ Engine temperature higher than 90 °C
+ Ambient temperature 20 °C

+ No loads switched on

Engine specifications 0-5 page 3
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Engine specifications
911 Carrera (996)
Engine
Engine type M 96,03
Number of cylinders 6
Bore mm 9%
Stroke mm 82.8
Displacement cm3 3,596
Compression ratio 11.3:1
Max. engine power
as per 80/1269/EWG kW (HP) 235 (320)
at engine speed rpm 6,800
Max. torque
as per 80/1269/EWG Nm (ftlb.) 370 (274)
at engine speed rpm 4,250
Max. litre output
as per 80/1269/EWG kW/I (HP/1) 65.4 (88.9)
Engine speed limitation
by E-gas, fuel cutoff
at rpm 7,300
Engine idle speed rpm 670 +/- 40 without air conditioning
Engine design
Type 6-cylinder aluminium opposed-cylinder engine,
water-cooled
Valve arrangement 2 intake, 2 exhaust, suspended in parallel V
arrangement
Valve control Inlet via switchable flat-base tappets
Exhaust via flat-base tappets
Valve clearance Hydraulic valve clearance compensation
Valve timing in late position with 1 mm
valve lift and zero clearance
Engine specifications 0-5.1 page 1
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large valve small valve lift

Inlet opens 9° after TDC 39° after TDC

Inlet closes 61° after BDC 19° after BDC

Exhaust opens 50° before BDC

Exhaust closes 4° before TDC

Engine cooling

Type Liquid cooling,

Engine lubrication

Type
Qil cooling
Oil pressure

Oil consumption

Emission control

EURO Il

EURO Il

USA LEV

Fuel system

Fuel injection

Fuel supply

n=5,000 rpm

OBD Il + ORVR

two radiators
(Tiptronic additional radiator)
two electric fans, two-stage control

integrated dry sump lubrication
via oil-water heat exchanger
Approx. 6.5 bar at 90 °C

Up to 0.5 1/1,000 km

Oxygen sensing with 2 sensors before the cata-
lytic converter, 3-way catalytic converter system
with one TWC each on the left and the right (RoW)

Additional secondary air system and sensing after
the TWC (4 sensors) European OBD

Oxygen sensing and sensing after the TWC (4
sensors), 3-way catalytic converter system with
one cascade catalytic converter each on the left
and right (with two metal carriers), secondary-air
system, OBD Il and ORVR

ME 7.8 (digital engine electronics)
Triggering of injection sequential

1 electric pump, non-return

0-5.1 page 2
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Required fuel

Fuel quality (RON)

Electrical system

Nominal voltage
Battery capacity
Generator output

Ignition

Firing order
Ignition angle control

Spark plugs

Electrode gap

911 Carrera (996) load values

Ah

mm

98 unleaded

12
80
1,680 (three-phase generator)

DME, single-spark coil, cylinder-selective knock

control
1-6-2-4-3-5
Via DME

Bosch FGR 6 KQC
Beru? 14-FGR 6 KQU

1.6 +/-0.2

Mass air flow ML in k&/, CLVin%
Idle speed 15-20 1.74-2.33
No load, n=3,000 rpm 50-70 5.81-8.14

CLV = ML/MLMAX * 100, with MLMAX = 860 &/,

Test conditions

+ Engine temperature higher than 90 °C

+ Ambient temperature 20 °C
+ No loads switched on
+ Vehicle adapted

Engine specifications
Printed in Germany — 8, 2002
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Control module function
CONTROL UNIT PROGRAMMING

Four sub-menus are offered with this menu item:
1. Read out control unit (vehicle data)

+ The menu item "Read out control unit' can be used to read out
data from the old control module, e.g.engine number, M num-
bers etc., in order to adopt the data in a new control module.

@ Note!

Only one control module at a time can be read out in order to then
adopt the data in a new control module during control module pro-
gramming.

@ Note!

The DME programming code and immobilizer code are required to
program control modules. These codes can be obtained from the
Porsche IPAS system. All electrical consumers must be switched off
for programming control modules. Switch heater to OFF. The vehi-
cle battery must be fully charged.

2. Program control unit (new control unit)

+ Enter vehicle identification number and confirm.

+ Enter and confirm new programming code.

@ Note!

The new programming code must match the DME programming
code from the IPAS, otherwise the control module can no longer be
programmed later.

+ Enter and confirm new immobilizer code.

@ Note!

The new immobilizer code must match the immobilizer code from
the IPAS, otherwise the control module can no longer be pro-
grammed later.

+ Select data record.

+ When programming is complete, switch off the ignition.

+ Switch on the ignition.

+ Switch off the tester.

Control module function
Printed in Germany - 1, 2000 sgf_dm78
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@ Note!

In Tiptronic vehicles, the fault memory of the Tiptronic must be
erased following the programming of a DME control module, as the
fault "CAN timeout" is entered in the memory during programming.

3. Program map/data

+ The data record can be changed, e.g. from RoW to OBD I, with
this menu item. Only the DME programming code is required.

4. Program immobilizer code

+ The immobilizer code is transferred to a new DME control mod-
ule with this menu item.

Data record M150 must be programmed for the following coun-
tries:

+ Russia

+ Cyprus

+ Brazil

+ Equador

+ Middle East (for all connected markets)
+ CostaRica

+ Venezuela

+ Columbia

+ Peru

+ Mexico

+ China

0-8 2
page sgf_dm78
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Fault overview of 911 (996) Turbo model year 2001 only

@ Note!

+ Please note: This fault code overview only applies to the 911
(996) Turbo model year 2001.

+ For the Turbo as of model year 2002, some fault codes have

been renamed in order to implement the changed standards of

the Californian environmental agency.

+ The model year allocation refers to the program and data status

in the DME control module.

¢ To be certain that a fault is no longer present after a repair or

clearing of the fault memory, a short test or test drive should be

carried out. This is the only way of ensuring that all diagnosis
routines of the DME control module have been performed.

¢ |n the case of Tiptronic faults, the fault memory of the Tiptronic

must also be read out for diagnosis/troubleshooting.

e After a repair, the fault memory must always be cleared.

Fault type  Signal implausible/implausible operating range/mal-

1: function

Fault type  Open circuit/no signal
2:

Fault type  Ground short/below lower limit/lean limit
3:

Fault type  Short circuit to B+ /above upper limit/rich limit
4.

* .

Fault type 1: Emission-related fault after starting
Fault type 3: Emission-related fault during journey
Fault type 4: Fault damaging to catalytic converter

* *,

In the case of misfire faults, the fault types have a different meaning.

In the case of oxygen sensor faults, the fault types have a different meaning.

Fault type 1: All electrical faults (open circuit, short circuit to B+ or ground) cause this fault output
Fault type 2: Interference from the oxygen sensor heater in the sensor signal

Fault type 3: Oxygen sensor aging fault, sensor dynamic response

Fault type 4: Oxygen sensor aging fault, sensor contamination and shift of characteristic

Fault overview of 911 (996) Turbo model year 2001 only
Printed in Germany - 14, 2003 fue_dm78
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CE Check Engine warning light
0 Function switched off
1 CE flashes, fault damaging to catalytic converter
2 CE ON, emission-related fault
3 CE ON after two driving cycles
6 CE OFF, fault not emission-related
7 Fault caused by short test
11 Fuel supply fault, CE ON after two driving cycles, higher freeze frame priority
30 CE ON after three driving cycles
31 CE ON after three driving cycles with misfires
33 Fuel supply fault, CE ON after three driving cycles, higher freeze frame priority
Fault text Fault type 1 Fault type 2 | Fault type 3 Faulttype4 |CE
(Plaus) (Sig) (Min) (Max) USA/
EU3/
M150
Hot film mass air flow P0102 P0103 3/6/6
meter
Ambient pressure sen- P0107 P0108 3/6/6
sor
Air intake temperature PO112 PO113 3/6/6
sensor
Engine temperature PO115 PO117 PO117 PO118 3/6/6
sensor
Throttle P0O121 6/6/6
Oxygen sensor in front | PO130™* P0134** P0133** P0132** 3/30/6
of catalytic converter,
bank 1
Oxygen sensor after P0136 P0140 P0138 3/6/6
catalytic converter,
bank 1
Oxygen sensor aging P0139 P0139 3/6/6
after catalytic con-
verter, bank 1
Oxygen sensor heater P0141 P0141 P0141 3/6/6
after catalytic con-
verter, bank 1
Oxygen sensor in front | PO150™* PO154** P0153** PO152** 3/30/6
of catalytic converter
Bank 2

O-PFUEBOLT page 2
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Fault text Fault type 1 Fault type 2 Fault type 3 Fault type 4 CE
(Plaus) (Sig) (Min) (Max) USA/
EU3/
M150
Oxygen sensor after PO156 PO160 P0158 3/6/6
catalytic converter,
bank 2
Oxygen sensor aging P0159 P0159 3/6/6
after catalytic con-
verter, bank 2
Oxygen sensor heater POl6l POl161 PO161 3/6/6
after catalytic con-
verter, bank 2
Oil temperature sensor P0197 PO198 6/6/6
Pressure sensor, boost P0237 P0238 6/6/6
Misfire detection (total) | PO300* P0300* P0O300* 1-2/1-31/1-
31
Misfire detection P0301* P0O301* P0O301* 1-2/1-31/1-
Cylinder 1 31
Misfire detection P0302* P0302* P0302* 1-2/1-31/1-
Cylinder 2 31
Misfire detection P0303* P0303* P0303* 1-2/1-31/1-
Cylinder 3 31
Misfire detection P0304* P0304* P0304* 1-2/1-31/1-
Cylinder 4 31
Misfire detection P0305* P0305* P0305* 1-2/1-31/1-
Cylinder 5 31
Misfire detection P0306* P0306* P0306* 1-2/1-31/1-
Cylinder 6 31
Knock sensor 1 P0327 P0328 6/6/6
Knock sensor 2 P0332 P0333 6/6/6
Engine speed sensor P0336 3/6/6
signal
Hall sensor 1 P0341 P0344 P0342 P0343 3/6/6
Secondary air system | P0410 3/6/0
Bank 1
Electric switch-over P0413 P0414 P0414 3/6/0
valve
Secondary air pump P0418 P0418 P0418 3/6/0
Catalytic conversion P0420 3/30/0
Bank 1
Catalytic conversion P0430 3/30/0
Bank 2
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0 DME 7.8 DME 7.8
Fault text Fault type 1 Fault type 2 Fault type 3 Fault type 4 CE
(Plaus) (Sig) (Min) (Max) USA/
EU3/
M150
Fuel tank ventilation sys- P0440 3/-/-
tem
(DTESK)
Fuel tank ventilation sys- P0441 -/6/6
tem
(DTEV)
Fuel tank ventilation sys- P0442 3/0/0
tem
(fine leak)
Tank vent valve P0444 P0445 P0445 3/30/6
Activated charcoal fil- P0446 3/0/0
ter shutoff valve
(function)
Activated charcoal fil- P0447 P0448 P0448 3/0/0
ter shutoff valve
(driver)
Pressure sensor, tank | P0450 P0452 P0453 3/0/0
Fuel tank ventilation sys- | PO455 P0455 3/0/0
tem
(big leak)
Driver for blower 1 P0480 P0480 P0480 6/6/6
Driver for blower 2 P0481 P0481 P0481 6/6/6
Driver for blower 3 P0482 P0482 P0482 6/6/6
Vehicle speed P0501 3/6/6
|dle speed control at P0506 PO507 3/6/6
the stop
Supply voltage P0560 P0562 P0563 3/6/3
CAN timeout P0600 3/6/6
Tiptronic
EEPROM fault P0603 P0603 P0603 P0603 6/30/6
Control module faulty P0604 3/30/6
(RAM)
Control module faulty P0605 3/30/6
(ROM)
Check Engine lamp, P0650 6/6/6
open circuit (via CAN)
Tiptronic P0700 3/6/6
(CAN transfer box set-
ting implausible)

O-PFUEBOLT page 4

Fault overview of 911 (996) Turbo model year 2001 only
Printed in Germany - 14, 2003

fue_dm78



DME 7.8 DME 7.8
Fault text Fault type 1 Fault type 2 Fault type 3 Fault type 4 CE
(Plaus) (Sig) (Min) (Max) USA/

EU3/
M150

Tiptronic P0701 3/6/6

(Gear implausible/trans-

mission slips)

Tiptronic control unit P0702 3/6/6

faulty

Tiptronic P0706 3/32/6

(Selector lever position

implausible)

Tiptronic P0O715 3/6/6

(Supply voltage of

speed sensors)

Tiptronic P0720 3/6/6

(CAN: wheel speed rear

right)

Tiptronic P0730 3/6/6

(Gear comparison nega-

tive)

Tiptronic P0740 6/6/6

(Converter lockup

clutch)

Tiptronic P0743 3/6/6

(Converter lockup sole-

noid valve)

Tiptronic P0748 3/6/6

(Control solenoid valve,

modulating pressure)

Tiptronic P0753 3/6/6

(Solenoid valve, 1-2/4-5

gearshift)

Tiptronic P0758 3/6/6

(Solenoid valve, 2-3

gearshift)

Tiptronic P0763 3/6/6

(Solenoid valve3-4 gear-

shift)

Input values, cylinder fill P1101 P1101 3/6/6

measurement

Oxygen sensors inter- |P1110 3/30/6

changed in front of cat-

alytic converter

LSU heater, load inter- |P1114 3/6/6

ruption
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0 DME 7.8 DME 7.8
Fault text Fault type 1 Fault type 2 Fault type 3 Fault type 4 CE
(Plaus) (Sig) (Min) (Max) USA/

EU3/
M150

Oxygen sensor heater |P1115 P1115 P1115 P1115 3/30/6

in front of catalytic con-

verter, bank 1

LSU heater, bank 2 P1116 3/6/6

Load interruption

Oxygen sensor heater |P1117 3/6/0

after catalytic con-

verter, bank 1

Oxygen sensor heater |P1118 3/6/0

after catalytic con-

verter, bank 2

Oxygen sensor heater |P1119 P1119 P1119 P1119 3/30/6

in front of catalytic con-

verter, bank 2

Throttle potentiometer |P1121 P1121 P1121 6/6/6

1

Throttle potentiometer |P1122 P1122 P1122 6/6/6

2

Fuel pump relay driver P1124 P1124 P1124 6/6/6

Oxygen sensor closed- P1125 P1125 11/33/6

loop control adaptation

upper load range, bank

Oxygen sensor closed- P1126 P1126 11/33/6

loop control adaptation

lower load range, bank

1

Oxygen control devia- P1127 P1127 7/7/7

tion by short test, bank

1

Oxygen sensor closed- P1128 P1128 11/33/6

loop control adaptation

Idle speed range, bank

1

Oxygen sensor closed- P1130 P1130 11/33/6

loop control adaptation

Idle speed range, bank

2

Oxygen sensor closed- P1132 P1132 11/33/6

loop control upper load
range, bank 2
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Fault text Fault type 1 Fault type 2 Fault type 3 Fault type 4 CE
(Plaus) (Sig) (Min) (Max) USA/
EU3/
M150
Oxygen sensor closed- P1133 P1133 11/33/6
loop control lower load
range, bank 2
Oxygen control devia- P1134 P1134 7/7/7
tion by short test, bank
2
Pressure comparison P1136 6/6/6
Boost pressure v. ambi-
ent
Clutch switch P1137 6/6/6
Engine compartment P1157 P1158 6/6/6
temperature sensor
Injection valve of cylin- P1237 P1225 P1213 3/30/6
der 1
Injection valve of cylin- P1238 P1226 P1214 3/30/6
der 6
Injection valve of cylin- P1239 P1227 P1215 3/30/6
der 2
Injection valve of cylin- P1240 P1228 P1216 3/30/6
der 4
Injection valve of cylin- P1241 P1229 P1217 3/30/6
der 3
Injection valve of cylin- P1242 P1230 P1218 3/30/6
der b
Accelerator pedal P1219 6/6/6
Boost pressure control P1249 P1249 6/6/6
Boost pressure charac- P1255 6/6/6
teristic, Above Upper
Limit
Signal from airbag P1265 6/6/6
Function monitoring P1266 3/30/6
Fuel cutoff
Position of camshaft rel- P1324 P1324 3/6/6
ative to crankshaft,
bank 2
Camshaft adjustment P1325 P1325 P1325 3/6/6
Bank 2
Position of camshaft rel- P1340 P1340 3/6/6
ative to crankshaft,
bank 1
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DME 7.8 DME 7.8
Fault text Fault type 1 Fault type 2 Fault type 3 Fault type 4 CE
(Plaus) (Sig) (Min) (Max) USA/
EU3/
M150
Camshaft adjustment P1341 P1341 P1341 3/6/6
Bank 1
Camshaft adjustment P1342 P1342 P1342 3/6/6
bank 1 driver
Camshaft adjustment P1343 P1343 P1343 3/6/6
bank 2 driver
Valve lift control driver P1344 P1344 P1344 3/6/6
Bank 1
Valve lift control driver P1345 P1345 P1345 3/6/6
Bank 2
Valve lift control parity | P1350 P1350 P1350 6/6/6
check error
Valve lift control, cylin- | P1351 P1351 P1351 6/6/6
der 1
Valve lift control, cylin- | P1352 P1352 P1352 6/6/6
der 6
Valve lift control, cylin- | P1353 P1353 P1353 6/6/6
der 2
Valve lift control, cylin- | P1354 P1354 P1354 6/6/6
der 4
Valve lift control, cylin- | P1355 P1355 P1355 6/6/6
der 3
Valve lift control, cylin- | P1356 P1356 P1356 6/6/6
der 5
Knock control zero test | P1384 6/6/6
Knock control offset P1385 6/6/6
Knock control test P1386 6/6/6
pulse
Hall sensor 2 P1397 P1397 P1397 3/6/6
Secondary air system | P1411 3/6/0
Bank 2
Air conditioning com- P1455 P1457 P1456 6/6/6
pressor control
Throttle adjusting unit | P1501 3/30/6
Driver
Throttle adjusting unit P1502 3/30/6
Spring check
Throttle adjusting unit | P1503 3/30/6
Positional deviation
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DME 7.8 DME 7.8
Fault text Fault type 1 Fault type 2 Fault type 3 Fault type 4 CE
(Plaus) (Sig) (Min) (Max) USA/
EU3/
M150
Throttle adjusting unit P1504 6/6/6
Emergency air position
Throttle adjusting unit P1505 P1505 P1505 3/30/6
Control range
Throttle adjusting unit P1506 3/30/6
Lower mechanical stop
Throttle adjusting unit P1507 6/30/6
Amplifier balance
Function monitoring P1508 3/6/6
Torque comparison
Torque limitation P1509 6/6/6
Throttle adjusting unit P1510 6/30/6
Replacement detec-
tion without adaptation
Throttle adjustment unit P1511 P1511 3/6/30
Abortion of test through
violation of environmen-
tal condition
Ambient temperature P1512 6/6/6
(from instrument cluster
via CAN)
Throttle adjusting unit P1513 P1513 3/30/6
Spring test opening
Throttle adjusting unit P1514 6/30/6
Relearn lower mechani-
cal stop
Boost pressure control P1548 P1547 P1546 6/6/6
valve
Driver
Immobilizer P1570 P1571 6/6/6
Stop light switch P1574 6/6/6
Cruise control standby P1576 6/6/6
light via CAN
Accelerator pedal P1577 P1577 P1577 6/6/6
Potentiometer 1
Accelerator pedal P1578 P1578 P1578 6/6/6
Potentiometer 2
Reference mark sensor | P1579 3/6/6
CAN timeout P1600 3/6/6
PSM
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(Control solenoid valve,
shifting pressure)

DME 7.8 DME 7.8
Fault text Fault type 1 Fault type 2 Fault type 3 Fault type 4 CE
(Plaus) (Sig) (Min) (Max) USA/
EU3/
M150
CAN timeout P1601 P1601 6/6/6
Instrument cluster
Coolant shutoff valve P1656 P1656 P1656 6/6/6
Driver for ambient air P1657 P1657 P1657 6/6/6
valve
Control module faulty P1671 3/30/6
(watchdog: Reset)
Driver for engine com- P1674 P1674 P1674 6/6/6
partment purge fan
Engine scavenge P1675 6/6/6
blower fault
Tiptronic P1702 3/6/6
(Supply voltage of
valves or selector lever)
Tiptronic P1748 3/6/6
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DME 7.8

DME 7.8 0

Fault overview of 911 Carrera (996) as of model year '02

@ Note!

This fault code overview is for the 911 (996) Carrera as of
model year 2002 and the Boxster (986) as of model year 2003.

The turbo versions for model year 2001 and as of model year
2002 have separate fault code tables which differ in some
respects from this table.

¢

To be certain that a fault is no longer present after a repair or
clearing of the fault memory, a short test or test drive should be
carried out. This is the only way of ensuring that all diagnosis
routines of the DME control module have been performed.

For Boxster (986) Tiptronic vehicles, the fault memory of the Tip-
tronic control unit must also be read out, because switching on
of the Check Engine warning light may also have been initiated
by the Tiptronic.

After a repair, the fault memory must always be cleared.

Fault type  Signal implausible/implausible operating range/mal-

1: function

Fault type  Open circuit/no signal

2

Fault type  Ground short/below lower limit/lean limit

3:

Fault type  Short circuit to B+ /above upper limit/rich limit

4:

*: In the case of misfire faults, the fault types have a different meaning.
Fault type 1: Emission-related fault after starting

Fault type 3: Emission-related fault during journey

Fault type 4: Fault damaging to catalytic converter

CE Check Engine warning light

0 Function switched off

1 CE flashes, fault damaging to catalytic converter

2 CE ON, emission-related fault

3 CE ON after two driving cycles

4 CE ON after five seconds

5 CE OFF, fault output on scan tool
Fault overview of 911 Carrera (996) as of model year '02 0-PFUEB02S page 1
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DME 7.8 DME 7.8
6 CE OFF, fault not emission-related
7 Fault caused by short test
11 Fuel supply fault, CE ON after two driving cycles, higher freeze frame priority
30 CE ON after three driving cycles
31 CE ON after three driving cycles with misfires
32 CE OFF, fault output on scan tool after three driving cycles
33 Fuel supply fault, CE ON after three driving cycles, higher freeze frame priority
Fault text Fault type 1 |Fault type 2 | Fault type 3 | Faulttype 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/
EU2
Position of camshaft relative to POO11 PO012 3/32/32
crankshaft, bank 1
Position of camshaft relative to P0021 P0022 3/32/32
crankshaft, bank 2
Valve lift control driver P0026 P0026 P0026 3/30/32
Bank 1
Valve lift control driver P0028 P0028 P0028 3/30/32
Bank 2
Oxygen sensor heater in front of P0030 PO031 P0032 3/30/0
catalytic converter, bank 1
Oxygen sensor heater after cata- P0036 P0037 P0038 3/6/0
lytic converter, bank 1
Oxygen sensor heater in front of P0050 P0O051 P0052 3/30/0
catalytic converter, bank 2
Oxygen sensor heater after cata- P0056 P0057 P0058 3/6/0
lytic converter, bank 2
Ambient temperature P0071 6/6/6
(from instrument cluster via CAN)
Hot film mass air flow meter P0102 P0103 3/32/32
Air intake temperature sensor P0O112 PO113 3/32/32
Engine temperature sensor PO116 P0125 PO117 PO118 3/32/32
Accelerator pedal P0121 P0122 P0123 5/32/32
Potentiometer 1
Blocked thermostat P0128 3/32/32
Oxygen sensor in front of cata- | P0130 P0134 P0O131 P0132 3/30/6
lytic converter, bank 1
Oxygen sensor aging period, P0133 3/30/6
bank 1
Oxygen sensor heater in front of | P0135
catalytic converter, bank 1
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DME 7.8 DME 7.8
Fault text Fault type 1 |Fault type 2 | Fault type 3 | Fault type 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/

EU2

Oxygen sensor aging after cata- P0139 P0136 3/30/0

lytic converter, bank 1

Oxygen sensor after catalytic P0140 P0137 P0138 3/30/0

converter, bank 1

Oxygen sensor heater after cata- | P0141 3/30/0

lytic converter, bank 1

Oxygen sensor in front of cata- PO150 P0154 PO151 P0152 3/30/6

lytic converter

Bank 2

Oxygen sensor aging period, P0153 3/30/6

bank 2

Oxygen sensor heater in front of | PO155

catalytic converter, bank 2

Oxygen sensor aging after cata- P0159 PO156 3/30/0

lytic converter, bank 2

Oxygen sensor after catalytic PO160 PO157 P0158 3/30/0

converter, bank 2

Oxygen sensor heater after cata- | P0161 3/30/0

lytic converter, bank 2

Oxygen sensor closed-loop con- PO172 P0O171 11/33/6

trol adaptation

|dle speed range, bank 1

Oxygen sensor closed-loop con- PO175 PO174 11/33/6

trol adaptation

|dle speed range, bank 2

Oil temperature sensor P0197 PO198 6/6/6

Injection valve of cylinder 1 P0201 P0261 P0262 3/30/32

Injection valve of cylinder 2 P0202 P0264 P0265 3/30/32

Injection valve of cylinder 3 P0203 P0267 P0268 3/30/32

Injection valve of cylinder 4 P0204 P0270 P0271 3/30/32

Injection valve of cylinder 5 P0205 P0273 P0274 3/30/32

Injection valve of cylinder 6 P0206 P0276 P0277 3/30/32

Accelerator pedal P0221 P0222 P0223 5/32/32

Potentiometer 2

Fuel pump relay driver P0230 P0230 P0230 6/6/6

Misfire detection (total) P0300* P0300* P0O300* 1-2/1-
31/1-31

Misfire detection P0301* P0301* P0O301* 1-2/1-

Cylinder 1 31/1-31
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O DME 7.8 DME 7.8
Fault text Fault type 1 |Fault type 2 | Fault type 3 | Faulttype 4 |CE
(Plaus) (Sig) (Min) (Max) USA/EU3/
EU2
Misfire detection P0302* P0302* P0302* 1-2/1-
Cylinder 2 31/1-31
Misfire detection P0303* P0303* P0303* 1-2/1-
Cylinder 3 31/1-31
Misfire detection P0304* P0304* P0304* 1-2/1-
Cylinder 4 31/1-31
Misfire detection P0305* P0305* P0305* 1-2/1-
Cylinder 5 31/1-31
Misfire detection P0306* P0306* P0306* 1-2/1-
Cylinder 6 31/1-31
Knock control zero test P0324 5/6/6
Knock sensor 1 P0327 P0328 5/6/6
Knock sensor 2 P0332 P0333 5/6/6
Engine speed sensor signal P0335 3/32/32
Reference mark sensor P0336 3/32/6
Hall sensor 1 P0341 P0344 P0342 P0343 3/32/32
Hall sensor 2 P0346 P0349 P0347 P0348 3/32/32
Electric switch-over valve P0413 P0414 P0414 3/32/0
Secondary air pump P0418 P0418 P0418 3/32/0
Catalytic conversion P0420 3/30/0
Bank 1
Catalytic conversion P0430 3/30/0
Bank 2
Fuel tank ventilation system P0440 3/0/0
(DTESK)
Fuel tank ventilation system P0441 P0441 0/32/32
(DTEV)
Fuel tank ventilation system P0442 3/0/0
(fine leak)
Tank vent valve P0444 P0445 P0445 3/30/32
Activated charcoal filter shutoff P0446 3/0/0
valve
(function)
Activated charcoal filter shutoff P0447 P0448 P0448 3/0/0
valve
(driver)
Fuel tank ventilation system P0450 P0455 3/0/0
(big leak)
Pressure sensor tank P0451 P0452 P0453 3/0/0
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DME 7.8 DME 7.8
Fault text Fault type 1 |Fault type 2 | Fault type 3 | Fault type 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/
EU2
Fuel tank ventilation system P0456 3/0/0
(small leak)
Driver for blower 1 P0480 P0480 P0480 6/6/6
Driver for blower 2 P0481 P0481 P0481 6/6/6
Secondary air system P0491 3/32/0
Bank 1
Secondary air system P0492 3/32/0
Bank 2
Vehicle speed P0503 3/6/6
Idle speed control at the stop P0506 P0507 3/32/32
Immobilizer P0513 P0513 6/6/6
Supply voltage P0560 P0562 P0563 3/6/6
Stop light switch P0571 6/6/6
CAN timeout P0600 3/32/6
Tiptronic
DME relay/control module faulty | P0601 6/6/6
(watchdog: Reset)
EEPROM fault P0603 P0603 P0603 P0603 6/6/6
Control module faulty P0604 5/32/32
(RAM)
Control module faulty (ROM) P0605 5/32/32
Control module faulty P0607 5/32/32
(watchdog: Reset)
Throttle adjusting unit P0638 4/4/4
Positional deviation
Air conditioning compressor con- P0645 P0646 P0674 6/6/6
trol
Check Engine lamp, open circuit P0650 5/32/32
(via CAN)
Electric switch-over valve for P0660 P0661 P0662 6/6/6
intake pipe switching
Tiptronic P0O700 3/32/6
(CAN transfer box setting implau-
sible)
Tiptronic P0701 3/32/6
(Gear implausible/transmission
slips)
Tiptronic control unit faulty P0702 3/32/6
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0 DME 7.8 DME 7.8

Fault text Fault type 1 |Fault type 2 | Fault type 3 | Faulttype 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/

EU2

Tiptronic P0O715 3/32/6

(Supply voltage of speed sen-

sors)

Tiptronic P0720 3/32/6

(CAN: wheel speed rear right)

Tiptronic P0730 3/32/6

(Gear comparison negative)

Tiptronic P0740 6/32/6

(Converter lockup clutch)

Tiptronic P0743 3/32/6

(Converter lockup clutch solenoid

valve)

Tiptronic P0748 3/32/6

(Control solenoid valve, modulat-

ing pressure)

Tiptronic P0753 3/32/6

(Solenoid valve, 1-2/4-5 gear-

shift)

Tiptronic P0758 3/32/6

(Solenoid valve, 2-3 gearshift)

Tiptronic P0763 3/32/6

(Solenoid valve3-4 gearshift)

Tiptronic P0778 3/32/6

(Control solenoid valve, shifting

pressure)

Clutch switch P0830 6/6/6

Input values, cylinder fill measure- P1101 P1109 6/6/6

ment

Ambient pressure sensor P1103 P1102 3/32/32

Oxygen sensor closed-loop con- P1105 P1125 11/33/32

trol adaptation upper load range,

bank 1

Oxygen sensor closed-loop con- P1106 P1132 11/33/32

trol upper load range, bank 2

Oxygen sensor closed-loop con- P1107 P1126 11/33/32

trol adaptation lower load range,

bank 1

Oxygen sensor closed-loop con- P1108 P1133 11/33/32

trol lower load range, bank 2

Throttle P1120 5/32/32

Throttle potentiometer 1 P1121 P1139 P1138 5/32/32

Throttle potentiometer 2 P1122 P1141 P1140 5/32/32

0-PFUEBO2S page 6

Fault overview of 911 Carrera (996) as of model year '02
Printed in Germany - 14, 2003

fue_02fl



0

DME 7.8 DME 7.8

Fault text Fault type 1 |Fault type 2 | Fault type 3 | Fault type 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/

EU2

Oxygen control deviation by short P1127 P1142 7/7/7

test, bank 1

Oxygen control deviation by short P1134 P1143 7/7/7

test, bank 2

Engine compartment tempera- P1157 P1158 6/6/6

ture sensor

Oxygen sensor after catalytic P1159

converter, bank 1

Oxygen sensor after catalytic P1160

converter, bank 2

Signal from airbag P1265 6/6/6

Function monitoring P1266 4/4/4

Fuel cutoff

Inlet camshaft, bank 2 P1325 5/32/32

Inlet camshaft driver P1328 P2088 P2089 3/30/32

Inlet camshaft driver, bank 2 P1331 P2092 P2093 3/30/32

Inlet camshaft P1341 5/32/32

Valve lift control parity check P1350 P1374 P1371 6/6/6

error

Valve lift control, cylinder 1 P1351 P1359 6/6/6

Valve lift control, cylinder 6 P1352 P1360 6/6/6

Valve lift control, cylinder 2 P1353 P1361 6/6/6

Valve lift control, cylinder 4 P1354 P1362 6/6/6

Valve lift control, cylinder 3 P1355 P1363 6/6/6

Valve lift control, cylinder 5 P1356 P1364 6/6/6

Knock control offset P1385 5/6/6

Knock control test pulse P1386 5/6/6

Throttle adjusting unit P1501 4/4/4

Driver

Throttle adjusting unit P1502 4/4/4

Spring check

Throttle adjusting unit P1504 6/6/6

Emergency air position

Throttle adjusting unit P1505 P1518 P1516 4/4/4

Control range

Throttle adjusting unit P1506 4/4/4

Lower mechanical stop

Throttle adjusting unit P1507 6/6/6

Amplifier balance

Fault overview of 911 Carrera (996) as of model year '02

Printed in Germany — 14, 2003

fue_02fl

0-PFUEBO2S page 7



0

DME 7.8 DME 7.8
Fault text Fault type 1 |Fault type 2 | Fault type 3 | Faulttype 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/
EU2
Function monitoring P1508 4/4/4
Torque comparison
Torque limitation P1509 5/32/32
Throttle adjusting unit P1510 4/4/4
Replacement detection without
adaptation
Throttle adjustment unit P1511 P1517 6/6/6
Abortion of test through violation
of environmental condition
Throttle adjusting unit P1513 P1515 4/4/4
Spring test opening
Throttle adjusting unit P1514 6/6/6
Relearn lower mechanical stop
Pedal value sensor movement P1575 6/6/6
Cruise control standby light via P1576 6/6/6
CAN
CAN timeout P1600 6/6/6
PSM
CAN timeout P1602 P1601 6/6/6
Instrument cluster
Coolant shutoff valve P1656 P1655 P1654 6/6/6
Driver for engine compartment P1674 P1677 P1676 6/6/6
purge fan
Engine scavenge blower fault P1675 6/6/6
Tiptronic P1702 3/32/6
(Supply voltage of valves or
selector lever)
Oxygen sensor aging delay time, P2097 P2096 3/30/0
bank 1
Oxygen sensor aging delay time, P2099 P2098 3/30/0
bank 2
Accelerator pedal P2135 5/32/32

0-PFUEBO2S page 8
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DME 7.8 DME 7.8 0

Fault overview of 911 Turbo (996) and GT 2 as of model year '02

@ Note!

¢

Please note: This fault code overview only applies to the 911
(996) Turbo and GT2 as of model year 2002.

For the Turbo up to and including model year 2001, there are
separate fault code tables, which differ in some respects from
this table. Some fault codes have been renamed in order to
implement the changed standards of the Californian environmen-
tal agency.

The model year allocation refers to the program and data status
in the DME control module.

To be certain that a fault is no longer present after a repair or
clearing of the fault memory, a short test or test drive should be
carried out. This is the only way of ensuring that all diagnosis
routines of the DME control module have been performed.

In the case of Tiptronic faults, the fault memory of the Tiptronic
must also be read out for diagnosis/troubleshooting.

After a repair, the fault memory must always be cleared.

Fault type  Signal implausible/implausible operating range/mal-

1: function

Fault type  Open circuit/no signal

2:

Fault type  Ground short/below lower limit/lean limit

3:

Fault type  Short circuit to B+ /above upper limit/rich limit

4.

*: In the case of misfire faults, the fault types have a different meaning.

Fault type 1: Emission-related fault after starting

Fault type 3: Emission-related fault during journey

Fault type 4: Fault damaging to catalytic converter

. In the case of oxygen sensor faults, the fault types have a different meaning.

Fault type 1: All electrical faults (open circuit, short circuit to B+ or ground) cause this fault output
Fault type 2: Interference from the oxygen sensor heater in the sensor signal

Fault type 3: Oxygen sensor aging fault, sensor dynamic response

Fault type 4: Oxygen sensor aging fault, sensor contamination and shift of characteristic
Fault overview of 911 Turbo (996) and GT 2 as of model year '02 - 0-PFUEBO2T page 1
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DME 7.8 DME 7.8
CE Check Engine warning light
0 Function switched off
1 CE flashes, fault damaging to catalytic converter
2 CE ON, emission-related fault
3 CE ON after two driving cycles
4 CE ON after five seconds
5 CE OFF, fault output on Scan Tool
6 CE OFF, fault not emission-related
7 Fault caused by short test
11 Fuel supply fault, CE ON after two driving cycles, higher freeze frame priority
30 CE ON after three driving cycles
31 CE ON after three driving cycles with misfires
32 CE OFF, fault output on Scan Tool after three driving cycles
33 Fuel supply fault, CE ON after three driving cycles, higher freeze frame priority
Fault text Fault type 1 |Fault type 2 | Fault type 3 | Faulttype 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/
EU2
Position of camshaft relative to P0O011 P0012 3/32/32
crankshaft, bank 1
Inlet camshaft driver P0013 P0013 P0013 3/32/32
Position of camshaft relative to P0021 P0022 3/32/32
crankshaft, bank 2
Inlet camshaft driver, bank 2 P0023 P0023 P0023 3/32/32
Valve lift control driver P0026 P0026 P0026 3/30/32
Bank 1
Valve lift control driver P0028 P0028 P0028 3/30/32
Bank 2
Oxygen sensor heater in front of P0O030 P0031 P0032 3/30/0
catalytic converter, bank 1
Oxygen sensor heater after cata- P0036 P0037 P0038 3/30/0
lytic converter, bank 1
Oxygen sensors interchanged in | P0040
front of catalytic converter
Boost pressure control valve P0045 P0047 P0048 5/32/32
Driver
Oxygen sensor heater in front of PO050 P0051 P0052 3/30/0
catalytic converter, bank 2

O-PFUEBO2T page 2
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DME 7.8 DME 7.8

Fault text Fault type 1 |Fault type 2 | Fault type 3 | Fault type 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/

EU2

Oxygen sensor heater after cata- P0O056 PO057 PO058 3/30/0

lytic converter, bank 2

Ambient temperature PO071 6/6/6

(from instrument cluster via CAN)

Hot film mass air flow meter P0102 PO103 3/32/32

Air intake temperature sensor PO112 PO113 3/32/32

Engine temperature sensor PO116 P0125 PO117 PO118 3/32/32

Accelerator pedal P0121 P0122 P0123 5/32/32

Potentiometer 1

Blocked thermostat P0128 3/32/32

Ambient pressure sensor P0129 3/32/32

Oxygen sensor in front of cata- P0130** P0133** 3/30/6

lytic converter, bank 1

Oxygen sensor heater in front of | P0135 3/30/0

catalytic converter, bank 1

Oxygen sensor aging after cata- P0136 P0136 3/30/0

lytic converter, bank 1

Oxygen sensor after catalytic P0140 P0137 P0138 3/30/6

converter, bank 1

Oxygen sensor heater after cata- | P0141 3/6/0

lytic converter

Oxygen sensor in front of cata- PO150** P0153** 3/30/6

lytic converter

Bank 2

Oxygen sensor heater in front of | P0155 3/30/0

catalytic converter, bank 2

Oxygen sensor aging after cata- P0156 P0156 3/30/0

lytic converter, bank 2

Oxygen sensor after catalytic P0160 P0157 P0158 3/30/6

converter, bank 2

Oxygen sensor heater after cata- | P0161 3/6/0

lytic converter, bank 2

Oxygen sensor closed-loop con- P0172 PO171 11/33/6

trol adaptation

|dle speed range, bank 1

Oxygen sensor closed-loop con- P0175 P0174 11/33/6

trol adaptation

|dle speed range, bank 2

Oil temperature sensor P0197 PO198 6/6/6

Injection valve of cylinder 1 P0201 P0261 P0262 3/30/32

Fault overview of 911 Turbo (996) and GT 2 as of model year '02
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0 DME 7.8 DME 7.8
Fault text Fault type 1 |Fault type 2 | Fault type 3 | Faulttype 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/
EU2
Injection valve of cylinder 2 P0202 P0264 P0265 3/30/32
Injection valve of cylinder 3 P0203 P0267 P0268 3/30/32
Injection valve of cylinder 4 P0204 P0270 P0271 3/30/32
Injection valve of cylinder 5 P0205 P0273 P0274 3/30/32
Injection valve of cylinder 6 P0206 P0276 P0277 3/30/32
Accelerator pedal P0221 P0222 P0223 5/32/32
Potentiometer 2
Fuel pump relay driver P0230 P0230 P0230 6/6/6
Boost pressure characteristic, P0234 5/32/32
Above Upper Limit
Pressure sensor, boost P0237 P0238 5/32/32
Misfire detection (total) P0300* P0300* P0O300* 1-2/1-
31/1-31
Misfire detection P0O301* PO301* P0O301* 1-2/1-
Cylinder 1 31/1-31
Misfire detection P0302* P0302* P0302* 1-2/1-
Cylinder 2 31/1-31
Misfire detection P0303* P0303* P0303* 1-2/1-
Cylinder 3 31/1-31
Misfire detection P0304* P0304* P0304* 1-2/1-
Cylinder 4 31/1-31
Misfire detection P0305* P0305* P0305* 1-2/1-
Cylinder 5 31/1-31
Misfire detection P0306* P0306* P0306* 1-2/1-
Cylinder 6 31/1-31
Knock control zero test P0324 5/6/6
Knock sensor 1 P0327 P0328 5/6/6
Knock sensor 2 P0332 P0333 5/6/6
Engine speed sensor signal P0335 3/32/32
Reference mark sensor P0336 3/32/6
Hall sensor 1 P0341 P0344 P0342 P0343 3/ 32/ 32
Hall sensor 2 P0346 P0349 P0347 P0348 3/32/32
Electric switch-over valve P0413 P0414 P0414 3/32/0
Secondary air pump P0418 P0418 P0418 3/32/0
Catalytic conversion P0420 3/30/0
Bank 1
Catalytic conversion P0430 3/30/0
Bank 2

0-PFUEBO2T page 4
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DME 7.8 DME 7.8
Fault text Fault type 1 |Fault type 2 | Fault type 3 | Fault type 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/
EU2
Fuel tank ventilation system P0440 3/0/0
(DTESK)
Fuel tank ventilation system P0441 P0441 0/32/32
(DTEV)
Fuel tank ventilation system P0442 3/0/0
(fine leak)
Tank vent valve P0444 P0445 P0445 3/30/32
Activated charcoal filter shutoff P0446 3/0/0
valve
(function)
Activated charcoal filter shutoff P0447 P0448 P0448 3/0/0
valve
(driver)
Fuel tank ventilation system P0450 P0455 3/0/0
(big leak)
Pressure sensor tank P0451 3/0/0
Fuel tank ventilation system P0456 3/0/0
(small leak)
Driver for blower 1 P0480 P0480 P0480 6/6/6
Driver for blower 2 P0481 P0481 P0481 6/6/6
Driver for blower 3 P0482 P0482 P0482 6/6/6
Secondary air system P0491 3/32/0
Bank 1
Secondary air system P0492 3/32/0
Bank 2
Vehicle speed P0501 3/6/6
Idle speed control at the stop P0506 P0507 3/32/32
Immobilizer P0513 P0513 6/6/6
Supply voltage P0560 P0562 P0563 3/6/6
Stop light switch P0571 6/6/6
CAN timeout P0600 3/32/6
Tiptronic
DME relay/control module faulty | P0601 6/6/6
(watchdog: Reset)
EEPROM fault P0603 P0603 P0603 P0603 6/6/6
Control module faulty P0604 5/32/32
(RAM)
Control module faulty (ROM) P0605 5/32/32

Fault overview of 911 Turbo (996) and GT 2 as of model year '02
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Fault text Fault type 1 |Fault type 2 | Fault type 3 | Fault type 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/

EU2

Control module faulty P0607 5/32/32

(watchdog: Reset)

Throttle adjusting unit P0638 4/4/4

Positional deviation

Air conditioning compressor con- P0645 P0646 PO674 6/6/6

trol

Check Engine lamp, open circuit P0650 5/32/32

(via CAN)

Tiptronic P0700 3/32/6

(CAN transfer box setting implau-

sible)

Tiptronic P0701 3/32/6

(Gear implausible/transmission

slips)

Tiptronic control unit faulty P0702 3/32/6

Tiptronic P0706 3/32/6

(Selector lever position implausi-

ble)

Transmission oil temperature GT PO712 P0713 6/6/6

2

Tiptronic P0715 3/32/6

(Supply voltage of speed sen-

sors)

Tiptronic P0720 3/32/6

(CAN: wheel speed rear right)

Tiptronic P0730 3/32/6

(Gear comparison negative)

Tiptronic P0740 6/32/6

(Converter lockup clutch)

Tiptronic P0743 3/32/6

(Converter lockup solenoid valve)

Tiptronic P0748 3/32/6

(Control solenoid valve, modulat-

ing pressure)

Tiptronic P0753 3/32/6

(Solenoid valve, 1-2/4-5 gear-

shift)

Tiptronic P0758 3/32/6

(Solenoid valve, 2-3 gearshift)

Tiptronic P0763 3/32/6

(Solenoid valve3-4 gearshift)

0-PFUEBO2T page 6
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Fault text Fault type 1 |Fault type 2 | Fault type 3 | Fault type 4 | CE

(Plaus) (Sig) (Min) (Max) USA/EU3/
EU2

Tiptronic P0778 3/32/6
(Control solenoid valve, shifting

pressure)

Clutch switch P0830 6/6/6
Input values, cylinder fill measure- P1101 P1109 3/6/6
ment

Ambient pressure sensor P1102 3/32/32
Oxygen sensor closed-loop con- P1105 P1125 11/33/32
trol adaptation upper load range,

bank 1

Oxygen sensor closed-loop con- P1106 P1132 11/33/32
trol upper load range, bank 2

Oxygen sensor closed-loop con- P1107 P1126 11/33/32
trol adaptation lower load range,

bank 1

Oxygen sensor closed-loop con- P1108 P1133 11/33/32
trol lower load range, bank 2

Throttle P1120 5/32/32
Throttle potentiometer 1 P1121 P1139 P1138 5/32/32
Throttle potentiometer 2 P1122 P1141 P1140 5/32/32
Oxygen control deviation by short P1127 P1142 7/7/7
test, bank 1

Oxygen control deviation by short P1134 P1143 7/7/7
test, bank 2

Pressure comparison P1136 5/32/32
Boost pressure v. ambient

Oxygen sensor in front of cata- P1146** P1145** 3/30/6
lytic converter, bank 1

Engine compartment tempera- P1157 P1158 6/6/6
ture sensor

Boost pressure control P1249 P1250 5/32/32
Oxygen sensor in front of cata- P1156** P1155** 3/30/6
lytic converter

Bank 2

Signal from airbag P1265 6/6/6
Function monitoring P1266 4/4/4
Fuel cutoff

Camshaft adjustment P1325 P1358 P1357 3/32/32
Bank 2

Camshaft adjustment P1341 P1349 P1348 3/32/32
Bank 1

Fault overview of 911 Turbo (996) and GT 2 as of model year '02
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Fault text Fault type 1 |Fault type 2 | Fault type 3 | Faulttype 4 |CE
(Plaus) (Sig) (Min) (Max) USA/EU3/
EU2
Valve lift control parity check P1350 P1374 P1371 6/6/6
error
Valve lift control, cylinder 1 P1351 P1359 6/6/6
Valve lift control, cylinder 6 P1352 P1360 6/6/6
Valve lift control, cylinder 2 P1353 P1361 6/6/6
Valve lift control, cylinder 4 P1354 P1362 6/6/6
Valve lift control, cylinder 3 P1355 P1363 6/6/6
Valve lift control, cylinder 5 P1356 P1364 6/6/6
Knock control offset P1385 5/6/6
Knock control test pulse P1386 5/6/6
Throttle adjusting unit P1501 4/4/4
Driver
Throttle adjusting unit P1502 4/4/4
Spring check
Throttle adjusting unit P1504 6/6/6
Emergency air position
Throttle adjusting unit P1505 P1518 P1516 4/4/4
Control range
Throttle adjusting unit P1506 4/4/4
Lower mechanical stop
Throttle adjusting unit P1507 6/6/6
Amplifier balance
Function monitoring P1508 4/4/4
Torque comparison
Torque limitation P1509 5/32/32
Throttle adjusting unit P1510 4/4/4
Replacement detection without
adaptation
Throttle adjustment unit P1511 P1517 6/6/6
Abortion of test through violation
of environmental condition
Throttle adjusting unit P1513 P1515 4/4/4
Spring test opening
Throttle adjusting unit P1514 6/6/6
Relearn lower mechanical stop
Pedal value sensor movement P1575 6/6/6
Cruise control standby light via P1576 6/6/6
CAN
CAN timeout P1600 6/6/6
PSM

0-PFUEBO2T page 8

Fault overview of 911 Turbo (996) and GT 2 as of model year '02...
Printed in Germany - 14, 2003

fue_02t



0

DME 7.8 DME 7.8

Fault text Fault type 1 |Fault type 2 | Fault type 3 | Fault type 4 | CE
(Plaus) (Sig) (Min) (Max) USA/EU3/

EU2

CAN timeout P1602 P1601 6/6/6

Instrument cluster

Coolant shutoff valve P1656 P1655 P1654 5/32/6

Driver for ambient air valve P1657 P1659 P1658 6/6/6

Driver for engine compartment P1674 P1677 P1676 6/6/6

purge fan

Engine scavenge blower fault P1675 6/6/6

Tiptronic P1702 3/32/6

(Supply voltage of valves or

selector lever)

Accelerator pedal P2135 5/32/32
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POO11

Position of Camshaft in Relation to Crankshaft, Bank 1
— Below Limit

Diagnosis conditions

Possible fault cause

Idle speed

Reference mark recognized

Engine speed between 600 rpm and 1200 rpm.

Engine temperature greater than 40 °C

No fault in camshaft position sensors

Reference mark OK
No fault in camshaft adjustment

No fault in engine temperature

No fault in camshaft adjustment output stage

+ Allocation of camshaft to inlet camshaft incorrect

Affected terminals

Diagnosis/Troubleshooting

@ Note!

This fault is stored if the engine was disassembled and the allocation of the camshaft to the inlet camshaft was
incorrectly set.

Work instruction Display OK If not OK
1 | Set camshafts To adjust the camshafts, please
refer to the 911 Turbo (996) or
911 Carrera (996) Technical
Manual.
1536 P0OO11 0-8.3 page 1
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P0O012

Position of Camshaft in Relation to Crankshaft, Bank 1
— Above Limit

Diagnosis conditions

e |dle speed

¢ Reference mark recognized

¢ Engine speed between 600 rpm and 1200 rpm.
¢ Engine temperature greater than 40 °C

¢ No fault in camshaft position sensors

* Reference mark OK

* No fault in camshaft adjustment

¢ No fault in engine temperature

¢ No fault in camshaft adjustment output stage

Possible fault cause

+ Solenoid hydraulic valve camshaft adjustment faulty

+ Allocation of camshaft to inlet camshaft incorrect

Affected terminals

Diagnosis/Troubleshooting

Work instruction Display OK If not OK
1 | Check solenoid hydraulic |« Remove connector on solenoid | See Figure 2 Replace solenoid
valve camshaft adjust- hydraulic valve = Step 2 hydraulic valve
ment + Connect special tool 9675 to ~End
the solenoid hydraulic valve and
to a power supply.
+ Connect oscilloscope or engine
tester to the special tool 9675
¢ Setl12V
+ See Figure 1.
+ Set switch on special tool 9675
tol
1536 P0012 0-8.4 page 1
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Figure 1:

Figure 2:

1 - Voltage not applied yet, valve in output state

2 - Exponential voltage increase, magnetic field is built up,
increase of the spring preload force

3 - Valve starts to move, spring force increases, valve reaches
end position

4 - Exponential voltage increase, current limitation through self-
induction of the coil

P [ 20vDC1:1

12

-/

|

. 5ms/DIV
Work instruction Display OK If not OK
2 | Set camshafts + To adjust the camshafts, please
refer to the 911 Turbo (996) or
911 Carrera (996) Technical
Manual.
0-8.4 page 2 1536 P0012
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PO013

Camshaft Adjustment, Bank 1 Output Stage - Open
Circuit

Diagnosis conditions

Engine running

Possible fault cause

+ Open circuit in triggering wire

+ Open circuit in B+ supply

+ Solenoid hydraulic valve faulty

Affected terminals

V/7

Diagnosis/Troubleshooting

@ Note!

The wiring for the solenoid hydraulic valve is routed via the connector X 59/1 pin 14

Work instruction Display OK If not OK
1 | Check triggering wire for Connect special tool 9637 to 0-5Q
continuity. wiring harness (DME control
module plug).
Remove connector on the sole-
noid hydraulic valve
Measure resistance between V/
7 and solenoid hydraulic valve
connector pin 2.
2 | Check B+ supply for sole- Remove connector on the sole- | Battery voltage.
noid hydraulic valve noid hydraulic valve
Switch on the ignition.
Measure voltage of solenoid
hydraulic valve connector pin 1
and ground
3 | Check resistance of sole- Measure resistance of solenoid |8-12 Q at 20° C.
noid hydraulic valve hydraulic valve between pin 1
and 2
1536 P0013 0-8.5 page 1
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Camshaft Adjustment, Bank 1 Output Stage - Below
Limit
Diagnosis conditions
¢ Engine running
Possible fault cause
+ Short to ground triggering wire
+ Solenoid hydraulic valve faulty
Affected terminals
V/7
Diagnosis/Troubleshooting
Work instruction Display OK If not OK
1 | Check triggering wire for | ¢ Connect special tool 9637 to 0 Q
short to ground. wiring harness (DME control
module plug).
+ Remove connector on the sole-
noid hydraulic valve
+ Measure resistance between V/

7 and ground

2 | Replace solenoid hydrau-
lic valve

Camshaft Adjustment, Bank 1 Output Stage - Above
Limit
Diagnosis conditions
* Engine running
Possible fault cause
+ Short circuit to B+ triggering wire
Affected terminals
V/7
0-8.5 page 2 1536 P0013
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Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Check triggering wire for
short circuit to B+.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector on the sole-

noid hydraulic valve
Switch on the ignition.

Measure voltage between V/7
and ground

oV.

Repair wiring har-
ness.

1536 P0013
Printed in Germany - 6, 2002
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P0021

Position of Camshaft in Relation to Crankshaft, Bank 2
— Below Limit

Diagnosis conditions

Possible fault cause

Idle speed

Reference mark recognized

Engine speed between 600 rpm and 1200 rpm.

Engine temperature greater than 40 °C

No fault in camshaft position sensors

Reference mark OK
No fault in camshaft adjustment

No fault in engine temperature

No fault in camshaft adjustment output stage

+ Allocation of camshaft to inlet camshaft incorrect

Affected terminals

Diagnosis/Troubleshooting

@ Note!

This fault is stored if the engine was disassembled and the allocation of the camshaft to the inlet camshaft was
incorrectly set.

Work instruction Display OK If not OK
1 | Set camshafts To adjust the camshafts, please
refer to the 911 Turbo (996) or
911 Carrera (996) Technical
Manual.
1536 P0021 0-8.6 page 1
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P0022

Position of Camshaft in Relation to Crankshaft, Bank 2
— Above Limit

Diagnosis conditions

e |dle speed

¢ Reference mark recognized

¢ Engine speed between 600 rpm and 1200 rpm.
¢ Engine temperature greater than 40 °C

¢ No fault in camshaft position sensors

* No fault with reference mark

* No fault in camshaft adjustment

¢ No fault in engine temperature

¢ No fault in camshaft adjustment output stage

Possible fault cause

+ Solenoid hydraulic valve camshaft adjustment faulty

+ Allocation of camshaft to inlet camshaft incorrect

Affected terminals

Diagnosis/Troubleshooting

Work instruction Display OK If not OK
1 | Check solenoid hydraulic |« Remove connector on solenoid | See Figure 2 Replace solenoid
valve camshaft adjust- hydraulic valve = Step 2 hydraulic valve
ment + Connect special tool 9675 to ~End
the solenoid hydraulic valve and
to a power supply.
+ Connect oscilloscope or engine
tester to the special tool 9675
¢ Setl12V
+ See Figure 1.
+ Set switch on special tool 9675
tol
1536 P0022 0-8.7 page 1
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Figure 1:

Figure 2:

1 - Voltage not applied yet, valve in output state

2 - Exponential voltage increase, magnetic field is built up,
increase of the spring preload force

3 - Valve starts to move, spring force increases, valve reaches
end position

4 - Exponential voltage increase, current limitation through self-
induction of the coil

P [ 20vDC1:1

12

-/

|

. 5ms/DIV
Work instruction Display OK If not OK
2 | Set camshafts + To adjust the camshafts, please
refer to the 911 Turbo (996) or
911 Carrera (996) Technical
Manual.
0-8.7 page 2 1536 P0022
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P0023

Camshaft Adjustment, Bank 2 Output Stage - Open
Circuit

Diagnosis conditions

Engine running

Possible fault cause

+ Open circuit in triggering wire

+ Open circuit in B+ supply

+ Solenoid hydraulic valve faulty

Affected terminals

V/8

Diagnosis/Troubleshooting

@ Note!

The wiring for the solenoid hydraulic valve is routed via the connector X 59/1 pin 15

Work instruction Display OK If not OK
1 | Check triggering wire for Connect special tool 9637 to 0-5Q
continuity. wiring harness (DME control
module plug).
Remove connector on the sole-
noid hydraulic valve
Measure resistance between V/
8 and solenoid hydraulic valve
connector pin 2.
2 | Check B+ supply for sole- Remove connector on the sole- | Battery voltage.
noid hydraulic valve noid hydraulic valve
Switch on the ignition.
Measure voltage of solenoid
hydraulic valve connector pin 1
and ground
3 | Check resistance of sole- Measure resistance of solenoid |8-12 Q at 20° C.
noid hydraulic valve hydraulic valve between pin 1
and 2
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0 DME 7.8 DME 7.8
Camshaft Adjustment, Bank 2 Output Stage - Below
Limit
Diagnosis conditions
¢ Engine running
Possible fault cause
+ Short to ground triggering wire
+ Solenoid hydraulic valve faulty
Affected terminals
V/8
Diagnosis/Troubleshooting
Work instruction Display OK If not OK
1 | Check triggering wire for | ¢ Connect special tool 9637 to 0 Q
short to ground. wiring harness (DME control
module plug).
+ Remove connector on the sole-
noid hydraulic valve
+ Measure resistance between V/

8 and ground

2 | Replace solenoid hydrau-
lic valve

Camshaft Adjustment, Bank 2 Output Stage - Above
Limit
Diagnosis conditions
* Engine running
Possible fault cause
+ Short circuit to B+ triggering wire
Affected terminals
V/8
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DME 7.8

DME 7.8

Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Check triggering wire for
short circuit to B+.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector on the sole-

noid hydraulic valve
Switch on the ignition.

Measure voltage between V/8
and ground

oV.

Repair wiring har-
ness.
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DME 7.8 DME 7.8 0

P0026

Valve lift control, bank 1 output stage - open circuit

Diagnosis conditions

e Engine running

Possible fault cause
+ Open circuit in triggering wire
+ Open circuit in B+ supply

+ Solenoid hydraulic valve faulty

Affected terminals
/1

Diagnosis/troubleshooting

@ Note!

The wiring for the solenoid hydraulic valve is routed via the connector X 59/2 pin 8

Work instruction Display OK If not OK
1 | Check triggering wire for | ¢ Connect special tool 9637 to 0-50 Repair wiring har-
continuity. wiring harness (DME control ness
module plug).

+ Remove connector on the sole-
noid hydraulic valve

+ Measure resistance between lll/
1 and solenoid hydraulic valve
connector pin 2

2 | Check B+ supply for sole- | ¢« Remove connector on the sole- | Battery positive volt-
noid hydraulic valve noid hydraulic valve age

+ Switch on the ignition.

+ Measure voltage of solenoid
hydraulic valve connector pin 1

and ground
3 | Check resistance of sole- | ¢« Measure resistance of solenoid | 11-15 Q at 20° C. | Replace solenoid
noid hydraulic valve hydraulic valve between pin 1 hydraulic valve
and 2
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Valve lift control, bank 1, output stage - below limit
Diagnosis conditions
¢ Engine running
Possible fault cause
+ Triggering wire short to ground
+ Solenoid hydraulic valve faulty
Affected terminals
li/1
Diagnosis/troubleshooting
@ Note!
The wiring for the solenoid hydraulic valve is routed via the connector X 59/2 pin 8
Work instruction Display OK If not OK
1 | Check triggering wire for Connect special tool 9637 to 0 Q
short to ground wiring harness (DME control
module plug).
Remove connector on the sole-
noid hydraulic valve
Measure resistance between lll/
1 and ground
2 | Replace solenoid hydrau-
lic valve
Valve lift control, bank 1, output stage - above limit
Diagnosis conditions
* Engine running
Possible fault cause
+ Triggering wire short to B+
Affected terminals
li/1
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DME 7.8

DME 7.8

Diagnosis/troubleshooting

@ Note!

The wiring for the solenoid hydraulic valve is routed via the connector X 59/2 pin 8

Work instruction

Display OK

If not OK

1 | Check triggering wire for
short circuit to B+

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector on the sole-
noid hydraulic valve

Switch on the ignition.

Measure voltage between lll/1
and ground

ov

Repair wiring har-
ness
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P0028

Valve lift control, bank 2 output stage - open circuit

Diagnosis conditions

e Engine running

Possible fault cause

+ Open circuit in triggering wire

+ Open circuit in B+ supply

+ Solenoid hydraulic valve faulty

Affected terminals

l/26

Diagnosis/troubleshooting

(i)

Note!

The wiring for the solenoid hydraulic valve is routed via the connector X 59/1 pin 11

Work instruction Display OK If not OK
1 | Check triggering wire for Connect special tool 9637 to 0-50 Repair wiring har-
continuity. wiring harness (DME control ness
module plug).
Remove connector on the sole-
noid hydraulic valve
Measure resistance between lll/
26 and solenoid hydraulic valve
connector pin 2
2 | Check B+ supply for sole- Remove connector on the sole- | Battery voltage
noid hydraulic valve noid hydraulic valve
Switch on the ignition.
Measure voltage of solenoid
hydraulic valve connector pin 1
and ground
3 | Check resistance of sole- Measure resistance of solenoid | 11-15 Q at 20° C. | Replace solenoid
noid hydraulic valve hydraulic valve between pins 1 hydraulic valve
and 2
3755 P0028
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Valve lift control, bank 2, output stage - below limit
Diagnosis conditions
¢ Engine running
Possible fault cause
+ Triggering wire short to ground
+ Solenoid hydraulic valve faulty
Affected terminals
/26
Diagnosis/troubleshooting
@ Note!
The wiring for the solenoid hydraulic valve is routed via the connector X 59/1 pin 11
Work instruction Display OK If not OK
1 | Check triggering wire for Connect special tool 9637 to 0 Q
short to ground wiring harness (DME control
module plug).
Remove connector on the sole-
noid hydraulic valve
Measure resistance between lll/
26 and ground
2 | Replace solenoid hydrau-
lic valve
Valve lift control, bank 2, output stage - above limit
Diagnosis conditions
* Engine running
Possible fault cause
+ Triggering wire short to B+
Affected terminals
/26
3755 P0028
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DME 7.8

Diagnosis/troubleshooting

@ Note!

The wiring for the solenoid hydraulic valve is routed via the connector X 59/1 pin 11

Work instruction

Display OK

If not OK

1 | Check triggering wire for
short circuit to B+

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector on the sole-
noid hydraulic valve

Switch on the ignition.

Measure voltage between lll/26
and ground

ov

Repair wiring har-
ness
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P0030

HO2S Heater Control Circuit

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines

Diagnosis/troubleshooting - all turbo models

Diagnostic conditions

e Battery voltage between 9.5V and 16 V

e Time elapsed after engine start-up greater than 10 seconds

Possible cause of fault

+ Open circuit

Affected terminals

DME control module, connector Il, pin 19 and oxygen sensor jack
ahead of catalytic converter, bank 1, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK

If not OK

1 | Check connector for cor- | « Visual inspection of all affected | = Step 2

Repair or replace

rosion plug connections faulty component
— End
2 | Check oxygen sensor + Disconnect oxygen sensor plug | 2.5to 4 Q at 20°C | Replace oxygen
heating connection ahead of catalytic = Step 3 Sensor
converter, bank 1 — End

+ Check resistance between pins
3 and 4 towards the oxygen sen-
sor

2470 P0030
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DME 7.8

DME 7.8

Work instruction Display OK If not OK
3 | Check voltage supply + Switch on the ignition Battery positive volt- | Repair voltage sup-
+ Measure voltage between pin 3 | 38€ ply (wiring, jumper
of oxygen sensor jack towards | = Step 4 plugs...)
the DME control module and — End
ground
4 | Check triggering wire ¢ Check resistance between pin4 | <2 Q Repair faulty wiring
and pin Il/19 — End
Diagnosis/troubleshooting - all naturally-aspirated
models
Diagnostic conditions
e Engine running
Possible cause of fault
+ Resistance of oxygen sensor heating too high
+ Open circuit
+ Oxygen sensor faulty
+ DME control module faulty
Affected terminals
DME control module, connector Il, pin 19 and oxygen sensor jack
ahead of catalytic converter, bank 1, pin 2
Diagnosis/troubleshooting
@ Note!
Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).
2470 P0030
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0

Work instruction

Display OK

If not OK

1 | Evaluate fault memory

¢ Check whether only this fault or

faults on other oxygen sensors
have been recorded

Only this fault was
recorded
= Step 2

There are open cir-
cuits in other oxy-
gen sensor heating
units

Boxster = Step la
996 naturally-aspi-
rated = Step 1b

1 | Boxster Repair faulty wiring between relay carrier 2, relay 2 and oxygen sensor jack pin 1;
correct cause of damage, if necessary.
Observe current distributors VS 22 and VS 42
— End

1 |996 naturally-aspirated Remove jumper plug BS 21/1 from relay carrier 2 connector, relay position 6 and

repair according to findings
— End

2 | Check oxygen sensor
heating

+ Disconnect oxygen sensor plug

connection ahead of catalytic
converter, bank 1

Visual inspection

Measure resistance between
pins 1 and 2 of oxygen sensor
connection

8to 11 Qat20°C
= Step 3

Replace oxygen
sensor; correct
cause of damage, if
necessary

— End

3 | Check voltage supply

Switch on the ignition

Battery positive volt-

Repair voltage sup-

Measure voltage between oxy- | 38€ ply (wiring, jumper
gen sensor jack, pin 1 and = Step 4 plugs, if neces-
ground sary...)
) o — End

Switch off ignition

4 | Check triggering wire Remove connector from DME <2Q Repair faulty wiring,
control module = Step b correct cause of
Visual inspection S::nage if neces-
Connect 134-pin test adapter 5 %nd
No. 9637
Measure resistance between
adapter pin 1I/19 and pin 2 of
oxygen sensor jack

5 | Check whether additional faults have been recorded = Step 6 Correct faults in

accordance with
instructions
— End

6 | Replace DME control module

To do this, please observe the notes on
possible causes of faults in the introduc-

tion!

2470 P0030
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P0031

HO2S Heater Control Circuit Low

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

Diagnostic conditions

e Battery positive voltage between 10 Vand 16 V

e Time elapsed after engine start-up greater than 10 seconds

Possible cause of fault

+ Short circuit to ground in triggering wire

+ Corrosion in connector, e.g. caused by moisture in the connec-
tor, etc.

+ Oxygen sensor faulty
+ DME control module faulty

Affected pins

DME control module connector I, pin 19 and oxygen sensor con-
nector ahead of catalytic converter, bank 1, pin 4

Diagnosis/troubleshooting - all turbo models

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 P0031
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DME 7.8 DME 7.8
Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug | Q Oxygen sensor
heating for short circuit to connection ahead of catalytic = Step 2 faulty
ground in casing converter, bank 1 = Replace oxygen
« Visual inspection sensor
— End
Measure resistance between pin 4
of oxygen sensor connector and:
+ Casing of oxygen sensor
¢ Pinl
¢ Pin2
¢ Pinb
2 | Check triggering wire of | « Remove connector Il from DME |~ Q Repair triggering
oxygen sensor heating control module = Step 3 wire; correct cause
o Visual inspection of damage, if neces-
. sar
¢ Connect 134-pin test adapter 5 %nd
No. 9637
¢ Measure resistance between
DME control module connector
Il, pin 19 and ground
3 | Check whether additional faults have been recorded = Step 4 Correct faults in
accordance with
instructions
— End
4 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!

Diagnosis/troubleshooting - all naturally-aspirated
models

Diagnostic conditions

e Battery positive voltage between 10V and 16 V

e Engine running

Possible cause of fault

*

Corrosion in connector
Oxygen sensor faulty
DME control module faulty

Short circuit to ground in triggering wire

0-PO031 page 2
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DME 7.8

Affected terminals

DME control module, connector Il, pin 19 and oxygen sensor jack
ahead of catalytic converter, bank 1, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug | = Step 2 Replace faulty com-
plug connection connection ahead of catalytic ponent; correct
converter, bank 1 cause of damage, if
+ Check visually for loose con- necessary
tacts and corrosion — End
2 | Check resistance of oxy- | ¢ Measure resistance between 8Qtoll Q Replace oxygen
gen sensor heating pins 1 and 2 of oxygen sensor | = Step 3 sensor; correct
connector cause of damage, if
necessary
— End
3 | Check oxygen sensor for | Measure resistance between oxy- | e Q Replace oxygen
short circuit to ground gen sensor connector: = Step 4 sensor; correct
. . cause of damage, if
¢ Pin2andpin 3 necessary
+ Pin 2 and oxygen sensor casing — End
4 | Check DME control mod- | « Remove connector from DME = Step 5 Replace faulty com-
ule plug connection control module ponent; correct
+ Check visually for loose con- cause of damage, if
tacts and corrosion necessary
— End
5 | Check triggering wire + Connect 134-pin test adapter 0o Q Repair wiring; cor-
No. 9637 = Step 6 rect cause of dam-
. age, if necessary
Measure resistance between S End
adapter:
¢ Pinll/19 and pin Il/9
¢ Pinll/19 and ground
6 | Check whether additional faults have been recorded = Step 7 Correct faults in

accordance with
instructions
— End

7 | Replace DME control module

To do this, please observe the notes on
possible causes of faults in the introduc-

tion!

2470 P0031
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P0032

HO2S Heater Control Circuit High

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

Diagnostic conditions

e Battery positive voltage between 10 Vand 16 V

e Time elapsed after engine start-up greater than 10 seconds

Possible cause of fault

+ Short circuit to B+ in triggering wire

Affected terminals

DME control module, connector Il, pin 19 and oxygen sensor jack
ahead of catalytic converter, bank 1, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 P0032
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Work instruction Display OK If not OK
1 | Check oxygen sensor Disconnect oxygen sensor plug | 2.5 Qto 4.0 Q at | Replace oxygen
heating connection ahead of catalytic 20°C Sensor
converter, bank 1 — End

+ Check resistance between pins
3 and 4 towards the oxygen sen-
sor

¢ Check resistance between pin4 | - Q
and the oxygen sensor casing

+ Check resistance between pin 1
and pin 4

¢ Check resistance between pin 2
and pin 4

¢ Check resistance between pin 5
and pin 4

¢ Check resistance between pin 6
and pin 4

2 | Check wiring + Switch on the ignition oV
+ Measure voltage between pin 4

Repair wiring har-
ness

and vehicle ground towards — End
DME control module
Diagnosis/troubleshooting - all naturally-aspirated
models
Diagnostic conditions
e Battery positive voltage between 10V and 16 V
e Engine running
Possible cause of fault
¢ Short circuit to B+ in triggering wire
+ Oxygen sensor faulty
+ DME control module faulty
Affected terminals
DME control module, connector Il, pin 19 and oxygen sensor jack
ahead of catalytic converter, bank 1, pin 2
2470 P0032
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Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug | 8 Qto 11 Q Replace oxygen
connection ahead of catalytic = Step 2 sensor; correct
converter, bank 1 cause of damage, if
« Visual inspection necessary
. — End
+ Measure oxygen sensor heating
resistance between pins 1 and 2
of oxygen sensor connector
2 | Check triggering wire + Remove connector from DME oV Repair faulty wiring;
control module = Step 3 correct cause of
«+ Visual inspection S::nage, if neces-
¢ Connect 134-pin test adapter 5 gnd
No. 9637
+ Switch on the ignition
+ Measure voltage between
adapter pin 11/19 and ground
+ Switch off ignition
3 | Check whether additional faults have been recorded = Step 4 Correct faults in
accordance with
instructions
— End
4 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!
2470 P0032
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P0036

HO2S Heater Control Circuit

Diagnosis/troubleshooting

Diagnostic conditions

e Engine running

Possible cause of fault

+ Open circuit

+ Oxygen sensor faulty

+ DME control module faulty

Affected terminals

DME control module, connector Il, pin 7 and oxygen sensor jack
after catalytic converter, bank 1, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK
1 | Evaluate fault memory + Check whether only this fault or | Only this fault was There are open cir-
faults on other oxygen sensors | recorded cuits in other oxy-
have been recorded = Step 2 gen sensor heating
units
Boxster = Step la
996 naturally-aspi-
rated = Step 1b
1 | Boxster Repair faulty wiring between relay carrier 2, relay 2 and oxygen sensor jack pin 1;
a correct cause of damage, if necessary.
Observe current distributors VS 22 and VS 42
— End
1 |996 naturally-aspirated Remove jumper plug BS 21/1 from relay carrier 2 connector, relay position 6 and
b repair according to findings
— End
2470 P0036
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p0036

Work instruction Display OK If not OK
2 | Check oxygen sensor Disconnect oxygen sensor plug |8to 11 Q at 20°C | Replace oxygen
heating connection after catalytic con- | = Step 3 sensor; correct
verter, bank 1 cause of damage, if
Visual inspection necessary
) — End
Measure resistance between
pins 1 and 2 of oxygen sensor
connector
3 | Check voltage supply Switch on the ignition Battery positive volt- | Repair voltage sup-
Measure voltage between oxy- | 38€ ply (wiring, jumper
gen sensor jack, pin 1 and = Step 4 plugs, if neces-
ground sary...)
. o — End
Switch off ignition
4 | Check triggering wire Remove connector from DME <2Q Repair faulty wiring;
control module = Step 5 correct cause of
Visual inspection damage, if neces-
) sar
Connect 134-pin test adapter 5 %nd
No. 9637
Measure resistance between
adapter pin Il/7 and pin 2 of oxy-
gen sensor jack
5 | Check whether additional faults have been recorded = Step 6 Correct faults in
accordance with
instructions
— End
6 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!
0-P0036 page 2 2470 P0036
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DME 7.8

P0037

HO2S Heater Control Circuit Low

Diagnostic conditions

e Battery positive voltage between 10 Vand 16 V

e Engine running

Possible cause of fault

*

*

Corrosion in connector
Oxygen sensor faulty
DME control module faulty

Affected terminals

Short circuit to ground in triggering wire

DME control module, connector Il, pin 7 and oxygen sensor jack
after catalytic converter, bank 1, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug | = Step 2 Replace faulty com-
plug connection connection after catalytic con- ponent; correct
verter, bank 1 cause of damage, if
+ Check visually for loose con- necessary
tacts and corrosion — End
2 | Check resistance of oxy- | ¢ Measure resistance between 8Qtoll Q Replace oxygen
gen sensor heating pins 1 and 2 of oxygen sensor | = Step 3 sensor; correct
connector cause of damage, if
necessary
— End
3 | Check oxygen sensor for | Measure resistance between oxy- | e Q Replace oxygen
short circuit to ground gen sensor connector: = Step 4 sensor; correct
. ) cause of damage, if
¢ Pin2andpin3 necessary
+ Pin 2 and oxygen sensor casing — End
2470 P0037
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DME 7.8

Work instruction Display OK If not OK
4 | Check DME control mod- | « Remove connector from DME = Step b Replace faulty com-
ule plug connection control module ponent; correct _
+ Check visually for loose con- cause of damage, if
tacts and corrosion necessary
— End
5 | Check triggering wire + Connect 134-pin test adapter o Q Repair wiring; cor-
No. 9637 = Step 6 rect cause of dam-
. age, if necessary
Measure resistance between
— End
adapter:
¢ Pinll/7 and pinll/11
¢ Pinll/7 and ground
6 | Check whether additional faults have been recorded = Step 7 Correct faults in
accordance with
instructions
— End
7 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!
0-P0037 page 2 2470 P0037
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P0038

HO2S Heater Control Circuit High

Diagnostic conditions

e Battery positive voltage between 10 Vand 16 V

e Engine running

Possible cause of fault

+ Short circuit to B+ in triggering wire

+ Oxygen sensor faulty

+ DME control module faulty

Affected terminals

DME control module, connector Il, pin 7 and oxygen sensor jack
ahead of catalytic converter, bank 1, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK

1 | Check oxygen sensor Disconnect oxygen sensor plug |8 Qto 11 Q Replace oxygen
connection after catalytic con- | = Step 2 sensor; correct
verter, bank 1 cause of damage, if
Visual inspection necessary

. — End

Measure oxygen sensor heating
resistance between pins 1 and 2
of oxygen sensor connector

2 | Check triggering wire Remove connector from DME ov Repair faulty wiring;
control module = Step 3 correct cause of
Visual inspection damage, if neces-

. sar

Connect 134-pin test adapter N %nd
No. 9637
Switch on the ignition
Measure voltage between
adapter pin Il/7 and ground
Switch off ignition

2470 P0038
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Work instruction Display OK If not OK
3 | Check whether additional faults have been recorded = Step 4 Correct faults in
accordance with
instructions
— End
4 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!
0-P0038 page 2 2470 P0038
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P0040

Oxygen sensor ahead of catalytic converter — signal
implausible (only Turbo)

Diagnosis conditions
e Battery positive voltage between 10 Vand 16 V
e Time elapsed after engine start-up greater than 10 seconds

e Oxygen sensing system active

Possible fault cause

+ Oxygen sensors ahead of catalytic converter exchanged
¢ Line polarity reversal in wiring harness

+ Simultaneous occurance of leaking fuel injector on the one bank
and leaking intake distributor on the other bank

Affected terminals

DME control module connector I, pins 2, 5, 6, 9, 10, 15, 16, 24
and oxygen sensor jacks ahead of catalytic converter, pins 1, 2, 5
and 6

Diagnosis/troubleshooting

@ Note!

+ Diagnosis detects oxygen sensor - regulators running contrary
to the adaptation limitation.

+ For example: The regulator for bank 1 detects an excessively
rich mixture and wants to make it leaner. At the same time, the
regulator on bank 2 detects an excessively lean mixture and
wants to make it richer. If the oxygen sensors or their signal
wires have been exchanged, the detected bank 1 continues to
make the mixture richer and bank 2 continues to make the mix-
ture leaner. Only when both oxygen sensors remain on the
opposing stops for a certain period of time will this fault be
recorded.

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 P0040
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Work instruction

Display OK

If not OK

1 | Check that oxygen sen-
sors are allocated cor-
rectly

¢ Check if the oxygen sensors
were exchanged due to incor-
rect installation of or tampering
with the wiring harness

= Step 2

Install the oxygen

sensors correctly,
eliminate cause of
damage if neces-

sary

— End

2 | Check oxygen sensor wir-
ing harness ahead of cat-
alytic converter, bank 1

+ Disconnect oxygen sensor plug
connection ahead of catalytic
converter, bank 1

¢ Visual inspection

+ Remove control module connec-

torB
¢ Visual inspection

Check following wiring for continuity

+ Oxygen sensor connector ahead
of catalytic converter pin 1 and
DME control module connector
B pin15

+ Oxygen sensor connector ahead
of catalytic converter pin 5 and
DME control module connector
B pin 9

+ Oxygen sensor connector ahead
of catalytic converter pin 2 and
DME control module connector
B pin 2

+ Oxygen sensor connector ahead
of catalytic converter pin 6 and
DME control module connector
B pin5

<2Q
= Step 4

Continue with find-
ing damage

= Step 3

— End

0-P0040 page 2
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0

Work instruction

Display OK If not OK

3

Check oxygen sensor wir-
ing harness ahead of cat-
alytic converter, bank 2

+ Disconnect oxygen sensor plug
connection ahead of catalytic
converter, bank 2

+ Visual inspection

Check following wiring for continuity

+ Oxygen sensor connector ahead
of catalytic converter pin 1 and
DME control module connector
B pin 16

+ Oxygen sensor connector ahead
of catalytic converter pin 5 and
DME control module connector
B pin 10

+ Oxygen sensor connector ahead
of catalytic converter pin 2 and
DME control module connector
B pin 6

+ Oxygen sensor connector ahead
of catalytic converter pin 6 and
DME control module connector
B pin 24

<2Q
= Step 4

harness
— End

Using the findings
from Step 2, repair
or replace wiring

Check engine

After reading out the oxygen sensor
values, search for a leaking fuel
injector on the bank with the lean
threshold and search for false air on
the bank with the rich threshold.

Repair according to findings

2470 P0040
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P0045

Charge Pressure Control Valve Output Stage - Open
Circuit

Diagnosis conditions

e |gnition on

Possible fault cause

+ Charge pressure control valve (coil) open circuit

+ Open circuit in wiring

Affected terminals

/4

Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Check charge pressure ¢ Measure resistance at the

20-26 Q at 20 °C.

control valve. charge pressure control valve.

2 | Check wiring harness for | ¢ Connect special tool to wiring

open circuit. harness (DME control module
plug).

+ Remove connector of charge
pressure control valve.

+ Measure resistance between
special tool 9637 pin lll/4 and
charge pressure control valve
plug pin 2.

0-5Q

Repair wiring har-
ness
- End.

2193 P0045
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P0O047

Charge Pressure Control Valve Output Stage - Below

Limit

Diagnosis conditions

e |gnition on

Possible fault cause

+ Short circuit to ground

Affected terminals

/4

Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Check wiring harness for
short to ground.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of charge
pressure control valve.

Measure resistance between
special tool 9637 pin lll/4 and
ground.

0 Q

Repair wiring har-
ness.

2193 P0047
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P0O048

Charge Pressure Control Valve Output Stage - Above
Limit

Diagnosis conditions

e (Charge pressure control active

Possible fault cause

+ Charge pressure control valve (coil) short circuit
+ Short circuit to B+

Affected terminals

/4

Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Check charge pressure ¢ Measure resistance at the

20-26 Q at 20 °C.

control valve. charge pressure control valve.
2 | Check wiring harness for | Connect special tool 9637 to
short to B+. wiring harness (DME control
module plug).

+ Remove connector of charge
pressure control valve.

+ lIgnition on

¢+ Measure voltage between spe-
cial tool 9637 pin lll/4 and
ground.

oV.

Repair wiring har-
ness.

2193 P0048
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P0050

HO2S Heater Control Circuit

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines

Diagnosis/troubleshooting - all turbo models

Diagnostic conditions

e Battery voltage between 9.5V and 16 V

e Time elapsed after engine start-up greater than 10 seconds

Possible cause of fault

+ Open circuit

Affected terminals

DME control module, connector Il, pin 13 and oxygen sensor jack
ahead of catalytic converter, bank 2, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK

If not OK

1 | Check connector for cor- | « Visual inspection of all affected | = Step 2

Repair or replace

rosion plug connections faulty component
— End
2 | Check oxygen sensor + Disconnect oxygen sensor plug | 2.5to 4 Q at 20°C | Replace oxygen
heating connection ahead of catalytic = Step 3 Sensor
converter, bank 2 — End

+ Check resistance between pins
3 and 4 towards the oxygen sen-
sor

2470 P0O050
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Work instruction Display OK If not OK
3 | Check voltage supply + Switch on the ignition Battery positive volt- | Repair voltage sup-
+ Measure voltage between pin 3 | 38€ ply (wiring, jumper
of oxygen sensor jack towards | = Step 4 plugs...)
the DME control module and — End
ground
4 | Check triggering wire ¢ Check resistance between pin4 | <2 Q Repair faulty wiring
and pin ll/13 — End
Diagnosis/troubleshooting - all naturally-aspirated
models
Diagnostic conditions
e Engine running
Possible cause of fault
+ Resistance of oxygen sensor heating too high
+ Open circuit
+ Oxygen sensor faulty
+ DME control module faulty
Affected terminals
DME control module, connector Il, pin 13 and oxygen sensor jack
ahead of catalytic converter, bank 2, pin 2
Diagnosis/troubleshooting
@ Note!
Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).
2470 P0050
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0

Work instruction

Display OK

If not OK

1 | Evaluate fault memory

¢ Check whether only this fault or
faults on other oxygen sensors
have been recorded

Only this fault was
recorded
= Step 2

There are open cir-
cuits in other oxy-
gen sensor heating
units

Boxster = Step
la=

996 naturally-aspi-
rated = Step 1b

1 | Boxster Repair faulty wiring between relay carrier 2, relay 2 and oxygen sensor jack pin 1;
correct cause of damage, if necessary.
Observe current distributors VS 22 and VS 42
— End

1 |996 naturally-aspirated Remove jumper plug BS 21/1 from relay carrier 2 connector, relay position 6 and

repair according to findings
— End

2 | Check oxygen sensor
heating

+ Disconnect oxygen sensor plug
connection ahead of catalytic
converter, bank 2

¢ Visual inspection

¢ Measure resistance between
pins 1 and 2 of oxygen sensor
connector

8to 11 Qat20°C
= Step 3

Replace oxygen
sensor; correct
cause of damage, if
necessary

— End

3 | Check voltage supply

+ Switch on the ignition

Battery positive volt-

Repair voltage sup-

+ Measure voltage between oxy- | 38€ ply (wiring, jumper
gen sensor jack, pin 1 and = Step 4 plugs, if neces-
ground sary...)

) o — End
+ Switch off ignition
4 | Check triggering wire + Remove connector from DME <2Q Repair faulty wiring;
control module = Step b correct cause of

«+ Visual inspection S::nage, if neces-

+ Connect 134-pin test adapter 5 %nd
No. 9637

+ Measure resistance between
adapter pin 1I/13 and pin 2 of
oxygen sensor jack

5 | Check whether additional faults have been recorded = Step 6 Correct faults in

accordance with
instructions
— End

6 | Replace DME control module

To do this, please observe the notes on
possible causes of faults in the introduc-

tion!
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P0051

HO2S Heater Control Circuit Low

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

Diagnostic conditions

e Battery positive voltage between 10 Vand 16 V

e Time elapsed after engine start-up greater than 10 seconds

Possible cause of fault

+ Short circuit to ground in triggering wire

+ Corrosion in connector, e.g. caused by moisture in the connec-
tor, etc.

+ Oxygen sensor faulty
+ DME control module faulty

Affected pins

DME control module connector Il, pin 13 and oxygen sensor con-
nector ahead of catalytic converter, bank 2, pin 4

Diagnosis/troubleshooting - all turbo models

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 P0O0O51
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Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug | Q Oxygen sensor
heating for short circuit to connection ahead of catalytic = Step 2 faulty
ground in casing converter, bank 2 = Replace oxygen
« Visual inspection sensor
— End
Measure resistance between pin 4
of oxygen sensor connector and:
+ Casing of oxygen sensor
¢ Pinl
¢ Pin2
¢ Pinb
2 | Check triggering wire of | « Remove connector Il from DME |~ Q Repair triggering
oxygen sensor heating control module = Step 3 wire; correct cause
o Visual inspection of damage, if neces-
. sar
¢ Connect 134-pin test adapter 5 %nd
No. 9637
¢ Measure resistance between
DME control module connector
Il, pin 13 and ground
3 | Check whether additional faults have been recorded = Step 4 Correct faults in
accordance with
instructions
— End
4 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!

Diagnosis/troubleshooting - all naturally-aspirated
models

Diagnostic conditions

e Battery positive voltage between 10V and 16 V

e Engine running

Possible cause of fault

*

Corrosion in connector
Oxygen sensor faulty
DME control module faulty

Short circuit to ground in triggering wire

0-PO051 page 2
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Affected terminals

DME control module, connector Il, pin 13 and oxygen sensor jack
ahead of catalytic converter, bank 2, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug | = Step 2 Replace faulty com-
plug connection connection ahead of catalytic ponent; correct
converter, bank 2 cause of damage, if
+ Check visually for loose con- necessary
tacts and corrosion — End
2 | Check resistance of oxy- | ¢ Measure resistance between 8Qtoll Q Replace oxygen
gen sensor heating pins 1 and 2 of oxygen sensor | = Step 3 sensor; correct
connector cause of damage, if
necessary
— End
3 | Check oxygen sensor for | Measure resistance between oxy- | e Q Replace oxygen
short circuit to ground gen sensor connector: = Step 4 sensor; correct
. . cause of damage, if
¢ Pin2andpin 3 necessary
+ Pin 2 and oxygen sensor casing — End
4 | Check DME control mod- | « Remove connector from DME = Step 5 Replace faulty com-
ule plug connection control module ponent; correct
+ Check visually for loose con- cause of damage, if
tacts and corrosion necessary
— End
5 | Check triggering wire + Connect 134-pin test adapter 0o Q Repair wiring; cor-
No. 9637 = Step 6 rect cause of dam-
. age, if necessary
Measure resistance between S End
adapter:
¢ Pinll/13 and pin ll/10
¢ Pinll/13 and ground
6 | Check whether additional faults have been recorded = Step 7 Correct faults in

accordance with
instructions
— End

7 | Replace DME control module

To do this, please observe the notes on
possible causes of faults in the introduc-

tion!
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P0052

HO2S Heater Control Circuit High

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

Diagnostic conditions

e Battery positive voltage between 10 Vand 16 V

e Time elapsed after engine start-up greater than 10 seconds

Possible cause of fault

+ Short circuit to B+ in triggering wire

Affected terminals

DME control module, connector Il, pin 13 and oxygen sensor jack
ahead of catalytic converter, bank 1, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 P0052
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Work instruction Display OK If not OK
1 | Check oxygen sensor Disconnect oxygen sensor plug | 2.5 Qto 4.0 Q at | Replace oxygen
heating connection ahead of catalytic 20°C Sensor
converter, bank 1 — End

+ Check resistance between pins
3 and 4 towards the oxygen sen-
sor

¢ Check resistance between pin4 | - Q
and the oxygen sensor casing

+ Check resistance between pin 1
and pin 4

¢ Check resistance between pin 2
and pin 4

¢ Check resistance between pin 5
and pin 4

¢ Check resistance between pin 6
and pin 4

2 | Check wiring + Switch on the ignition oV
+ Measure voltage between pin 4

Repair wiring har-
ness

and vehicle ground towards — End
DME control module
Diagnosis/troubleshooting - all naturally-aspirated
models
Diagnostic conditions
e Battery positive voltage between 10V and 16 V
e Engine running
Possible cause of fault
¢ Short circuit to B+ in triggering wire
+ Oxygen sensor faulty
+ DME control module faulty
Affected terminals
DME control module, connector Il, pin 13 and oxygen sensor jack
ahead of catalytic converter, bank 1, pin 2
2470 P0052
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Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug |8 Qto 11 Q Replace oxygen
connection ahead of catalytic = Step 2 sensor; correct
converter, bank 2 cause of damage, if
« Visual inspection necessary
. — End
+ Measure oxygen sensor heating
resistance between pins 1 and 2
of oxygen sensor connector
2 | Check triggering wire + Remove connector from DME oV Repair faulty wiring;
control module = Step 3 correct cause of
«+ Visual inspection S::nage, if neces-
¢ Connect 134-pin test adapter 5 gnd
No. 9637
+ Switch on the ignition
+ Measure voltage between
adapter pin 11/13 and ground
+ Switch off ignition
3 | Check whether additional faults have been recorded = Step 4 Correct faults in
accordance with
instructions
— End
4 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!
2470 P0052
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P0056

HO2S Heater Control Circuit

Diagnosis/troubleshooting

Diagnostic conditions

e Engine running

Possible cause of fault

+ Open circuit

+ Oxygen sensor faulty

+ DME control module faulty

Affected terminals

DME control module, connector Il, pin 1 and oxygen sensor jack
after catalytic converter, bank 2, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK
1 | Evaluate fault memory + Check whether only this fault or | Only this fault was There are open cir-
faults on other oxygen sensors | recorded cuits in other oxy-
have been recorded = Step 2 gen sensor heating
units
Boxster = Step la
996 naturally-aspi-
rated = Step 1b
1 | Boxster Repair faulty wiring between relay carrier 2, relay 2 and oxygen sensor jack pin 1;
a correct cause of damage, if necessary.
Observe current distributors VS 22 and VS 42
— End
1 |996 naturally-aspirated Remove jumper plug BS 21/1 from relay carrier 2 connector, relay position 6 and
b repair according to findings
— End
2470 P0056

Printed in Germany - 12, 2003

p0056

0-P0056 page 1




)

DME 7.8

DME 7.8

p0056

Work instruction Display OK If not OK
2 | Check oxygen sensor Disconnect oxygen sensor plug |8to 11 Q at 20°C | Replace oxygen
heating connection after catalytic con- | = Step 3 sensor; correct
verter, bank 2 cause of damage, if
Visual inspection necessary
) — End
Measure resistance between
pins 1 and 2 of oxygen sensor
connector
3 | Check voltage supply Switch on the ignition Battery positive volt- | Repair voltage sup-
Measure voltage between oxy- | 38€ ply (wiring, jumper
gen sensor jack, pin 1 and = Step 4 plugs, if neces-
ground sary...)
. o — End
Switch off ignition
4 | Check triggering wire Remove connector from DME <2Q Repair faulty wiring;
control module = Step 5 correct cause of
Visual inspection damage, if neces-
) sar
Connect 134-pin test adapter 5 %nd
No. 9637
Measure resistance between
adapter pin Il/1 and pin 2 of oxy-
gen sensor jack
5 | Check whether additional faults have been recorded = Step 6 Correct faults in
accordance with
instructions
— End
6 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!
0-P0056 page 2 2470 P00S6
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P0057

HO2S Heater Control Circuit Low

Diagnostic conditions

e Battery positive voltage between 10 Vand 16 V

e Engine running

Possible cause of fault

*

*

Corrosion in connector
Oxygen sensor faulty
DME control module faulty

Affected terminals

Short circuit to ground in triggering wire

DME control module, connector Il, pin 1 and oxygen sensor jack
after catalytic converter, bank 2, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug | = Step 2 Replace faulty com-
plug connection connection after catalytic con- ponent; correct
verter, bank 2 cause of damage, if
+ Check visually for loose con- necessary
tacts and corrosion — End
2 | Check resistance of oxy- | ¢ Measure resistance between 8Qtoll Q Replace oxygen
gen sensor heating pins 1 and 2 of oxygen sensor | = Step 3 sensor; correct
connector cause of damage, if
necessary
— End
3 | Check oxygen sensor for | Measure resistance between oxy- | e Q Replace oxygen
short circuit to ground gen sensor connector: = Step 4 sensor; correct
. ) cause of damage, if
¢ Pin2andpin3 necessary
+ Pin 2 and oxygen sensor casing — End
2470 P0057
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Work instruction Display OK If not OK
4 | Check DME control mod- | « Remove connector from DME = Step b Replace faulty com-
ule plug connection control module ponent; correct _
+ Check visually for loose con- cause of damage, if
tacts and corrosion necessary
— End
5 | Check triggering wire ¢ Connect 134-pin test adapter o Q Repair wiring; cor-
No. 9637 = Step 6 rect cause of dam-
. age, if necessary
Measure resistance between
— End
adapter:
¢ Pinll/1 and pin Il/8
¢ Pinll/1 and ground
6 | Check whether additional faults have been recorded = Step 7 Correct faults in
accordance with
instructions
— End
7 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!
0-P0057 page 2 2470 P0057
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P0058

HO2S Heater Control Circuit High

Diagnostic conditions

e Battery positive voltage between 10 Vand 16 V

e Engine running

Possible cause of fault

+ Short circuit to B+ in triggering wire

+ Oxygen sensor faulty

+ DME control module faulty

Affected terminals

DME control module, connector Il, pin 1 and oxygen sensor jack
ahead of catalytic converter, bank 2, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK

1 | Check oxygen sensor Disconnect oxygen sensor plug | 8 Qto 11 Q Replace oxygen
connection after catalytic con- | = Step 2 sensor; correct
verter, bank 2 cause of damage, if
Visual inspection necessary

. — End

Measure oxygen sensor heating
resistance between pins 1 and 2
of oxygen sensor connector

2 | Check triggering wire Remove connector from DME ov Repair faulty wiring;
control module = Step 3 correct cause of
Visual inspection damage, if neces-

. sar

Connect 134-pin test adapter N %nd
No. 9637
Switch on the ignition
Measure voltage between
adapter pin /1 and ground
Switch off ignition

2470 P0058

Printed in Germany - 12, 2003

p0058

0-P0058 page 1




0 DME 7.8 DME 7.8

Work instruction Display OK If not OK
3 | Check whether additional faults have been recorded = Step 4 Correct faults in
accordance with
instructions
— End
4 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!
0-P0058 page 2 2470 P0058
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PO071

Ambient Temperature (via CAN from instrument clus-
ter) - Signal Implausible

Diagnosis conditions

e |gnition on

Possible fault cause

¢ Instrument cluster

Affected terminals

Diagnosis/Troubleshooting

@ Note!

With an outside temperature of less than or equal to -40° C, this fault is stored because no lower temperatures can

be displayed in the instrument cluster. In this case, a fault status is not present.

Work instruction Display OK If not OK
1 | Replace instrument clus-
ter.
9025 P0071 0-8.26 page 1
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P0102

115 Mass air flow sensor — below limit

Diagnosis conditions

e [Engine running

e Battery voltage greater than 8 V

Possible fault cause

+ Open circuit

¢ Short circuit to ground

+ Mass air flow sensor faulty

@ Note!

In the case of a fault, the PSM is switched off.

Affected terminals

Terminal lll/23

Diagnosis/troubleshooting

Work instruction Display OK If not OK
1 | Check wiring from MAF Remove connector of MAF sen- |0-5Q Repair wiring har-
sensor to DME control sor = Step 2 ness
module for continuity. Connect special tool 9637 to — End
wiring harness (DME control
module connector).
Measure resistance between
special tool 9637 Pin lll/23 and
MAF sensor plug Pin 5
2 | Check wiring from MAF Remove connector of MAF sen- | - Q Repair wiring har-
sensor to DME control sor = Step 3 ness
module for short to Connect special tool 9637 to — End
ground wiring harness (DME control
module connector).
Measure resistance between
special tool 9637 Pin lll/23 and
ground
2445 P0102 0-9 page 1
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Work instruction Display OK If not OK
3 | Check signal from MAF Check voltage signal from MAF [0.9to 1.1V Replace MAF sensor
sensor sensor with ’Ignition on’ (with = Step 4
Porsche System Tester 2 in the
"Actual values/mass air flow’
menu, or with a voltmeter and
special tool 9637).
Start the engine 1.2to 1.5V
(at idle speed)
— End
4 | Clean air cleaner and Clean pure air side of air cleaner | — End
replace filter element (extract dirt, do not blow out
with compressed air with mass
air flow sensor installed)
Replace filter element
2445 P0102
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P0103

115 Mass Air Flow Sensor - Above Limit

Diagnosis conditions

Engine running

e Battery positive voltage greater than 8 V

Possible fault cause

L

L

L

L

Intake air system on pressure side (between turbocharger and

engine) leaks

Short circuit to B+

Mass air flow sensor faulty

Throttle jacking unit faulty

@ Note!

In the case of a fault, the PSM is switched off.

Affected terminals

Terminal lll/23

Diagnosis/Troubleshooting

Work instruction Display OK If not OK
1 | Check intake air system for leaks. = Step 2. Repair intake air
system
— End.
2 | Check wiring from MAF Remove connector of MAF sen- [QV
sensor to DME control sor. = Step 3.
module for short to B+. Connect special tool 9637 to
wiring harness (DME control
module plug).
Measure voltage between spe-
cial tool 9637 pin lll/23 and
ground.
Switch on the ignition.
3 | Check signal from MAF Check voltage signal from MAF |0.9to 1.1 V. Replace MAF sensor
Sensor. sensor with Ignition on’ (with = Step b.
Porsche System Tester 2 in the
'Actual values/mass air flow’
menu, or with a voltmeter and
special tool 9637).
2445 P0103

Printed in Germany - 3, 2001

p0103

0-10 page 1




0

DME 7.8

DME 7.8

0-10 page 2

p0103

Work instruction Display OK If not OK
Start the engine. 1.2t0 1.5V
(at idle speed)
= Step 4.
4 | Check and clean throttle Read out throttle actual value at | Less than 4 % Clean throttle jack-
jacking unit. idling speed (engine at operating | — End. ing unit
temperature, air conditioning — End.
switched off).
5 | Clean air cleaner and Clean pure air side of air cleaner
replace filter element. (extract dirt, do not blow out
with compressed air with mass
air flow sensor installed).
Replace filter element.
2445 P0103
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P0107

299 Ambient Pressure Sensor - Below Limit

Diagnosis conditions

e |gnition on

Possible fault cause

+ DME control module

Affected terminals

Diagnosis/troubleshooting

@ Note!

If no fault is present, erase the fault memory.

Work instruction Display OK If not OK
1 | Replace DME control
module

2 | Perform adaptation + Switch on the ignition
+ Wait one minute
+ Do not press the accelerator
+ Switch off the ignition for at

least 10 seconds

+ Read out the fault memory

2470 P0O107 0-11 page 1
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P0108

299 Ambient Pressure Sensor - Above Limit

Diagnosis conditions

e |gnition on

Possible fault cause

+ DME control module

Affected terminals

Diagnosis/troubleshooting

@ Note!

If no fault is present, erase the fault memory.

Work instruction Display OK If not OK
1 | Replace DME control
module

2 | Perform adaptation + Switch on the ignition
+ Wait one minute
+ Do not press the accelerator
+ Switch off the ignition for at

least 10 seconds

+ Read out the fault memory
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P0112

124 Intake air temperature - below limit

Diagnosis conditions

e |dle speed

o Time elapsed after engine start-up greater than 5 minutes

Possible fault cause

+ Temperature sensor faulty
¢ Short circuit to B+
+ Open circuit

@ Note!

A substitute value (approx. 60 °C) is used in the event of a fault.

Affected terminals

Terminal lll/34

Diagnosis/troubleshooting

Work instruction Display OK If not OK
1 | Check temperature sen- | « Remove plug of temperature 2.3-2.7kQ Replace tempera-
sor sensor (at 20 °C) ture sensor
+ Measure resistance between = Step 2 — End
temperature sensor Pin 1 and
Pin 2
2488 P0O112 0-13 page 1
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Work instruction Display OK If not OK
2 | Check wiring from DME Remove plug of temperature 0-5Q Repair wiring har-
control module to temper- sensor = Step 3 ness
ature sensor for continu- Connect special tool 9637 to — End
ity wiring harness (DME control
module connector).
Measure resistance between
special tool 9637 Pin lll/34 and
temperature sensor plug Pin 2
3 | Check wiring from DME Remove plug of temperature oV Repair wiring har-
control module to temper- sensor — End ness
ature sensor for short to Connect special tool 9637 to — End
B+ wiring harness (DME control
module connector).
Switch on the ignition
Measure voltage between spe-
cial tool 9637 Pin lll/34 and
ground
0-13 page 2 2488 P0O112
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P0113

124 Intake air temperature sensor - above limit

Diagnosis conditions

e |dle speed

o Time elapsed after engine start-up greater than 2 seconds

Possible fault cause

¢ Short circuit to ground

@ Note!

A substitute value (approx. 60 °C) is used in the event of a fault.

Affected terminals

Terminal lll/34

Diagnosis/troubleshooting

Work instruction Display OK If not OK
1 | Check wiring from DME Remove plug of temperature o Q Repair wiring har-
control module to temper- sensor — End ness
ature sensor for short to Connect special tool 9637 to — End
ground wiring harness (DME control
module connector).
Measure resistance between
special tool 9637 Pin lll/34 and
ground
2488 PO113 0-14 page 1
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123 Engine temperature - signal implausible

Diagnosis conditions

o A temperature model is formed. If the measured temperature
deviates too much from the calculated temperature, a fault is
detected.

@ Note!

A thermostat which is constantly open can cause the fault PO115.

Possible fault cause

+ Thermostat (permanently open)

+ Open coolant shutoff valve (only Tiptronic vehicles)
+ Wiring

+ Temperature sensor faulty

+ DME control module faulty

Affected terminals

Terminal lll/22 and lll/17

Resistance values
0°C 5.0-7.0kQ
20 °C 2.0-3.0kaQ
60 °C 0.4-0.8kQ

Diagnosis/troubleshooting

Work instruction Display OK If not OK

1 | Check thermostat = Step 2 Replace thermostat
— End

2 | Check coolant shutoff valve in Tiptronic vehicles = Step 3 Replace coolant

shutoff valve in Tip-
tronic vehicles
— End

2462 PO115
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Work instruction Display OK If not OK

3 | Check temperature sen- | « Remove plug connection in Approx. 2 - 3 kQ Replace tempera-
sor engine compartment = Step 4 ture sensor

+ Measure resistance between — End
temperature sensor Pin 1 and
Pin 4

4 | Check output voltage of | ¢« Connect special tool 9637. Do | Approx. 5V = Step 5
DME control module not connect connector lll of vehi- | — End
cle wiring harness.

+ Measure voltage between Pin lll/
22 and lll/17

¢ lgnition on

5 | Check wiring from DME + Connect special tool 9637 to 0-5Q Repair wiring har-
control module to temper- wiring harness (DME control = Step 6 ness
ature sensor for continu- module plug) — End

ity + Remove plug of temperature
sensor

+ Measure resistance between
special tool 9637 Pin lll/17 and
temperature sensor plug con-
nection Pin 4

¢ Measure resistance between
special tool 9637 Pin lll/22 and
temperature sensor plug con-
nection Pin 1

6 | Check wiring from DME + Connect special tool 9637 to o Q Repair wiring har-
control module to temper- wiring harness (DME control = Step 7 ness
ature sensor for short to module plug) — End

ground + Remove plug of temperature

sensor

+ Measure resistance between
special tool 9637 Pin lll/22 and
ground

7 | Check wiring from DME + Connect special tool 9637 to Approx. bV Repair wiring har-
control module to temper- wiring harness (DME control = Step 8 ness
ature sensor for short to module plug) — End

B+ + Remove plug of temperature
sensor

+ Measure voltage between Pin lll/
22 and ground

Replace DME control module = Step 9 — End

Perform adaptation + Switch on the ignition — End — End

+ Wait one minute. Do not press
the accelerator.

+ Switch off the ignition for at
least 10 seconds.

+ Read out the fault memory

0_15 page 2 2462 PO115
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PO116

Engine Temperature — Signal Implausible

Diagnosis conditions

¢ A temperature model is formed. If the measured temperature
deviates too much from the calculated temperature, a fault is
detected.

@ Note!

A thermostat which is constantly open can cause the fault PO115.

Possible fault cause

+ Thermostat (permanently open)

+ Open coolant shutoff valve (only Tiptronic vehicles)
+ Wiring

+ Temperature sensor faulty

+ DME control module faulty

Affected terminals

Terminal lll/22 and Ill/17

Resistance values

0°C 5.0-7.0 kQ
20°C 2.0-3.0kQ
60 °C 0.4-0.8 kQ

Diagnosis/Troubleshooting

Work instruction Display OK If not OK

1 | Check thermostat = Step 2. Replace thermostat
- End

2 | Check coolant shutoff valve in Tiptronic vehicles = Step 3. Replace coolant

shutoff valve in Tip-
tronic vehicles
- End

2462 PO116
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Work instruction

Display OK

If not OK

sor.

3 | Check temperature sen- | ¢

Remove plug connection in
engine compartment

Measure resistance between
temperature sensor Pin 1 and
Pin 4

Approx. 2 - 3kQ
= Step 4

Replace tempera-
ture sensor
- End

DME control module

4 | Check output voltage of | ¢

Connect special tool 9637. Do
not connect connector Il of vehi-
cle wiring harness.

Measure voltage between Pin lll/
22 and lll/17

Ignition on

Approx. 5V
- End

= Step b.

control module to temper-
ature sensor for continu-

5 | Check wiring from DME .

ity R

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove plug of temperature
Sensor.

Measure resistance between
special tool 9637 Pin lll/17 and
temperature sensor plug con-
nection Pin 4

Measure resistance between
special tool 9637 Pin lll/22 and
temperature sensor plug con-
nection Pin 1

0-50Q
= Step 6.

Repair wiring har-
ness
- End.

control module to temper-
ature sensor for short to
ground

6 | Check wiring from DME .

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove plug of temperature
Sensor.

Measure resistance between
special tool 9637 pin lll/22 and
ground.

o0 0
= Step 7.

Repair wiring har-
ness
- End

control module to temper-
ature sensor for short to
B+

7 | Check wiring from DME .

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove plug of temperature
Sensor.

Measure voltage between Pin lll/
22 and ground.

Approx. 5V
= Step 8

Repair wiring har-
ness
- End.

Replace DME control module.

= Step 9.

- End.

Perform adaptation. .

Switch on the ignition.

Wait one minute. Do not press
the accelerator.

Switch off the ignition for at
least 10 seconds.

Read out the fault memory.

- End.

- End.

0-15.1 page 2
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123 Engine temperature - open circuit, below limit

Diagnosis conditions

e Afault is recorded after a debounce time of 0.4 seconds if an
engine temperature of less than -45 °C is measured.

Possible fault cause

¢ Wiring

+ Temperature sensor faulty
+ DME control module faulty

Affected terminals
Terminal lll/22 and lll/17

Resistance values
0°C 5.0-7.0kQ
20 °C 2.0-3.0kQ
60 °C 0.4-0.8kQ

Diagnosis/troubleshooting

Work instruction Display OK If not OK
1 | Check temperature sen- Remove plug connection in Approx. 2 - 3 kQ Replace tempera-
sor engine compartment = Step 2 ture sensor
Measure resistance between — End
temperature sensor Pin 1 and
Pin 4
2 | Check output voltage of Connect special tool 9637. Do | Approx. 5V = Step 3
DME control module not connect connector lll of vehi- | — End
cle wiring harness.
Measure voltage between Pin lll/
22 and lll/17
Ignition on
2462 PO117 0-16 page 1
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Work instruction

Display OK

If not OK

3 | Check wiring from DME
control module to temper-
ature sensor for continu-

ity

Connect special tool 9637 to
wiring harness (DME control
module plug)

Remove plug of temperature
sensor

Measure resistance between
special tool 9637 Pin lll/17 and
temperature sensor plug con-
nection Pin 4

Measure resistance between
special tool 9637 Pin lll/22 and
temperature sensor plug con-
nection Pin 1

0-5Q
= Step 4

Repair wiring har-
ness
— End

4 | Check wiring from DME
control module for short
to B+

L4

Connect special tool 9637 to
wiring harness (DME control
module plug)

Remove plug of temperature
sensor

Measure voltage between Pin lll/
22 and ground

Switch on the ignition

Approx. 5V
= Step 5

Repair wiring har-
ness
— End

Replace DME control module

= Step 6

— End

Perform adaptation

L4

*

Switch on the ignition

Wait one minute. Do not press
the accelerator.

Switch off the ignition for at
least 10 seconds.

Read out the fault memory

— End

— End

0-16 page 2
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123 Engine temperature - above limit

Diagnosis conditions

e Afault is recorded after a debounce time of 0.4 seconds if an
engine temperature of more than 140°C is measured.

Possible fault cause

¢ Wiring

+ Temperature sensor faulty
+ DME control module faulty

Affected terminals
Terminal lll/22 and lll/17

Resistance values
0°C 5.0-7.0kQ
20 °C 2.0-3.0kQ
60 °C 0.4-0.8kQ

Diagnosis/troubleshooting

Work instruction Display OK If not OK
1 | Check temperature sen- Remove plug connection in Approx. 2 - 3 kQ Replace tempera-
sor engine compartment = Step 1 ture sensor
Measure resistance between — End
temperature sensor Pin 1 and
Pin 4
2 | Check output voltage of Connect special tool 9637. Do | Approx. 5V = Step 3
DME control module not connect connector lll of vehi- | — End
cle wiring harness.
Measure voltage between Pin lll/
22 and lll/17
Ignition on
2462 P0O118 0-17 page 1

Printed in Germany, 2000

p0118




0

DME 7.8

DME 7.8

Work instruction

Display OK

If not OK

control module to temper-
ature sensor for continu-

3 | Check wiring from DME .

ity .

Connect special tool 9637 to
wiring harness (DME control
module plug)

Remove plug of temperature
sensor

Measure resistance between
special tool 9637 Pin lll/17 and
temperature sensor plug con-
nection Pin 4

Measure resistance between
special tool 9637 Pin lll/22 and
temperature sensor plug con-
nection Pin 1

0-5Q
= Step 4

Repair wiring har-
ness
— End

control module to temper-
ature sensor for short to
ground

4 | Check wiring from DME .

Connect special tool 9637 to
wiring harness (DME control
module plug)

Remove plug of temperature
sensor

Measure resistance between
special tool 9637 Pin lll/22 and
ground

o Q
= Step 5

Repair wiring har-
ness
— End

Replace DME control module

= Step 6

— End

Perform adaptation .

Switch on the ignition

Wait one minute. Do not press
the accelerator.

Switch off the ignition for at
least 10 seconds.

Read out the fault memory

— End

— End

0-17 page 2
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117 Throttle valve - signal implausible

Diagnosis conditions

e [Engine running

Possible fault cause

+ Open circuit or short circuit in the wiring
¢ Throttle position sensor faulty

+ DME control module faulty

Affected terminals

Terminal I/7, 179, l/8, /10, lll/24 and lll/25

@ Note!

¢ Fault PO121 only appears in conjunction with fault P1121 or

P1122.

+ The system operates in pedal sensor standby mode, i.e. the
angle of the accelerator pedal is calculated from the residual

position sensor signal.
+ The opening angle of the throttle valve is limited to 30 %.
+ The dynamic of the throttle valve is restricted.

Diagnosis/troubleshooting

Work instruction Display OK If not OK
1 | Check voltage supply to | « Connect special tool 9637 See Figure 1 = Step b
throttle motor actuator |, connect motor tester (oscillo-
scope) to Pin /7 and Pin 1/9
+ Use special input
+ Switch on the ignition
+ Fully depress accelerator pedal | See Figure 2
= Step 2
2442 P0O121 0-18 page 1
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Work instruction Display OK If not OK
2 | Check TP voltage supply. Connect special tool 9637 to Approx. 5V = Step 4
wiring harness (DME control = Step 3
module plug)
Measure voltage between Pin lll/
10 and Pin lll/25
Switch on the ignition
3 | Check voltage values of Connect special tool 9637
throttle position sensors. Switch on the ignition
Measure voltage between Pin lll/ | Approx. 0.7 -0.9V | Replace throttle part
24 and Pin lll/25 — End
Fully depress accelerator pedal | Approx. 4.1-4.5V
Measure voltage between Pin lll/ | Approx. 4.0-4.4V
8 and Pin lll/25
Fully depress accelerator pedal | Approx. 0.5V
— End
4 | Check wiring from throttle Separate disconnection point to
part to DME control mod- throttle part
ule for continuity or short Connect special tool 9637 to
circuit to B+ and ground wiring harness (DME control
module plug)
0-18 page 2 2442 P0O121
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Work instruction

Display OK

If not OK

Measure resistance between
disconnection point Pin 1 and
special tool 9637 Pin 1/9

Measure resistance between
disconnection point Pin 2 and
special tool 9637 Pin lll/25

Measure resistance between
disconnection point Pin 3 and
special tool 9637 Pin 1ll/10

Measure resistance between
disconnection point Pin 4 and
special tool 9637 Pin I/7

Measure resistance between
disconnection point Pin 5 and
special tool 9637 Pin lll/8

Measure resistance between
disconnection point Pin 6 and
special tool 9637 Pin lll/24

Measure resistance between
disconnection point Pin 4 and
ground

Measure resistance between
disconnection point Pin 5 and
ground

Measure resistance between
disconnection point Pin 6 and
ground

Switch on the ignition

Measure voltage between dis-

connection point Pin 4 and
ground

Measure voltage between dis-

connection point Pin 5 and
ground

Measure voltage between dis-

connection point Pin 6 and
ground

0-5Q

oV

oV

oV
= Step b

Repair wiring har-
ness
= End

2442 P0O121
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Disconnection point throttle part:

@ Note!

The wires to the throttle part are routed via connector X 59/2.

Work instruction Display OK If not OK
5 | Replace DME control module = Step 6
6 | Perform adaptation + Switch on the ignition — End — End

+ Wait one minute

+ Do not press the accelerator

+ Switch off the ignition for at

least 10 seconds
+ Read out the fault memory
2442 PO121
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PO121

Accelerator Pedal Potentiometer 1 — Signal Implausi-

ble

Diagnosis conditions

¢ Ignition on (approx. 30 sec.)

e Battery positive voltage greater than 7 V

Possible fault cause

+ Pedal sensor

Affected terminals

@ Note!

+ The system operates in pedal sensor standby mode, i.e. the
angle of the accelerator pedal is calculated from the residual

position sensor signal.

¢ The maximum pedal value is limited to 30 %.

¢ The dynamic is limited.

Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Replace pedal sensor

- End.

- End.

2078 PO121
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P0122

Accelerator Pedal Potentiometer 1 — Below Limit

Diagnosis conditions

¢ |gnition on (approx. 30 sec.)

e Battery positive voltage greater than 7 V

Possible fault cause

+ Short circuit to ground
+ Pedal sensor

Affected terminals

Terminal IV/8

@ Note!

+ The system operates in pedal sensor standby mode, i.e. the
angle of the accelerator pedal is calculated from the residual
position sensor signal.

+ The maximum pedal value is limited to 30 %.

+ The dynamic is limited.

Diagnosis/Troubleshooting

Work instruction Display OK If not OK
1 | Check wiring from DME + Connect special tool 9637 to L N0) Repair wiring har-
control module, Pin IV/8, wiring harness (DME control = Step 2. ness
to peda_l sensor, Pin 2, for module plug). - End.
short circuit to ground + Measure resistance between
special tool Pin IV/8 and ground
2 | Replace pedal sensor - End. - End.

2078 P0122
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P0123

Accelerator Pedal Potentiometer 1 — Above Limit

Diagnosis conditions

¢ |gnition on (approx. 30 sec.)

e Battery positive voltage greater than 7 V

Possible fault cause

+ Short circuit to B+
+ Pedal sensor

Affected terminals

Terminal IV/8

@ Note!

+ The system operates in pedal sensor standby mode, i.e. the
angle of the accelerator pedal is calculated from the residual
position sensor signal.

+ The maximum pedal value is limited to 30 %.

+ The dynamic is limited.

Diagnosis/Troubleshooting

Work instruction Display OK If not OK
1 | Check wiring from DME + Connect special tool 9637 to ov Repair wiring har-
control module IV/8 to wiring harness (DME control = Step 2. ness
pedal senso, Pin 2, for module plug). - End.
short circuit to B+ + Switch on the ignition.
+ Measure voltage between spe-
cial tool Pin IV/8 and ground
2 | Replace pedal sensor - End. - End.
2078 P0123
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P0125

Engine Temperature - Open Circuit

Diagnosis conditions

e Afault is recorded after a debounce time of 0.4 seconds if an
engine temperature of less than -45 °C is measured.

Possible fault cause

+ Wiring

+ Temperature sensor faulty
+ DME control module faulty

Affected terminals

Terminal lll/22 and lll/17

Resistance values

0°C 5.0-7.0 kQ
20 °C 2.0-3.0kQ
60 °C 0,4-0,8 kQ

Diagnosis/Troubleshooting

cle wiring harness.

Measure voltage between Pin lll/
22 and lll/17

lgnition on

Work instruction Display OK If not OK
1 | Check temperature sen- Remove plug connection in Approx. 2 - 3 kQ Replace tempera-
sor. engine compartment = Step 2 ture sensor
Measure resistance between ~ End
temperature sensor Pin 1 and
Pin 4
2 | Check output voltage of Connect special tool 9637. Do | Approx. 5V = Step 3.
DME control module not connect connector lll of vehi- | - End

2462 P0125
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Work instruction

Display OK

If not OK

3 | Check wiring from DME
control module to temper-
ature sensor for continu-

ity

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove plug of temperature
Sensor.

Measure resistance between
special tool 9637 Pin lll/17 and
temperature sensor plug con-
nection Pin 4

Measure resistance between
special tool 9637 Pin lll/22 and
temperature sensor plug con-
nection Pin 1

0-50Q
= Step 4.

Repair wiring har-
ness
- End.

4 | Check wiring from DME
control module for short
to B+

L4

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove plug of temperature
Sensor.

Measure voltage between pin lll/
22 and ground.

Switch on the ignition.

Approx. 5V
= Step 5

Repair wiring har-
ness
- End.

Replace DME control module.

= Step 6.

- End.

6 | Perform adaptation.

¢
¢

Switch on the ignition.

Wait one minute. Do not press
the accelerator.

Switch off the ignition for at
least 10 seconds.

Read out the fault memory.

- End.

- End.

0-18.4 page 2
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P0128

Blocked Thermostat - Signal Implausible

Diagnosis conditions

Engine starting temperature between -10° C and +45° C

Idle speed

Possible fault cause

@ Note!

¢

Fault P0128 is only stored in conjunction with fault PO116
(Engine temperature).

If the coolant shutoff valve or the transmission oil temperature
sensor are stored, remedy the fault first.
Open coolant control

Open coolant shutoff valve

Affected terminals

Diagnosis/Troubleshooting

Work instruction Display OK If not OK
1 | Check engine tempera- ¢+ seeP0O115o0rPO116
ture sensor.
Check coolant control
3 | Check coolant shutoff
valve.
1958 P0128
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P0129

Ambient Pressure Sensor — Below Limit

Diagnosis conditions

* |gnition on

Possible fault cause

+ DME control module

Affected terminals

Diagnosis/Troubleshooting

@ Note!

If no fault is present, erase the fault memory.

Work instruction

Display OK

If not OK

1 | Replace DME control
module.

2 | Perform adaptation. Switch on the ignition.
Wait one minute.
Do not press the accelerator.

Switch off the ignition for at
least 10 seconds.

+ Read out the fault memory.

* & o o

2470 PO129
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P0130

02 Sensor Circuit

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

@ Note!

The DTC (diagnostic trouble code) covers all electrical faults here.

Diagnostic conditions

e Engine temperature greater than 60°C

e 3 minutes idle speed, then 30 seconds increased idle speed

Possible cause of fault

+ Short circuit to B+

+ Short circuit to ground
+ Open circuit

+ Oxygen sensor faulty

+ Control module faulty

Affected pins

DME control module connector I, pin 9 and oxygen sensor jack,
bank 1, pin 5

DME control module connector Il, pin 15 and oxygen sensor jack,
bank 1, pin 1

DME control module connector Il, pin 2 and pin 5

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 POL30 0-PO130 page 1
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Work instruction Display OK If not OK
1 Check reference + Disconnect oxygen Approx. 450 mV = Step 2
voltage on compo- sensor plug connec- | Oxygen sensor faulty
nent tion ahead of cata- = Replace oxygen sensor
lytic converter, bank | — End
1

¢ Visual inspection
+ Switch on the ignition

+ Measure voltage
between pins 1 and 5
of the oxygen sensor
jack

+ Switch off ignition

2 Check reference + Remove connector Approx. 450 mV = Step 6
voltage on control from DME control = Step 3
module module

+ Visual inspection

¢ Connect 134-pin test
adapter No. 9637

+ Switch on the ignition

+ Measure voltage
between test adapter
pin Il/9 and pin 1l/15

3 | Check wiring for Measure voltage oV Repair wiring; correct cause
short circuit to B+ | between test adapter: = Step 4 of damage, if necessary
¢ Pinll/9 and ground — End
¢ Pinll/15 and ground
¢ Pinll/2 and ground
¢ Pinll/5 and ground

+ Switch off ignition

4 Check wiring for Measure resistance 0o Q Repair wiring; correct cause
short circuit to between test adapter: = Step 5 of damage, if necessary
ground ¢ Pinll/9 and ground — End

¢ Pinll/15 and ground
+ Pinll/2 and ground
¢ Pinll/5 and ground

0-P0130 page 2 2470 PO130
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Work instruction Display OK If not OK

5 | Check wiring for Measure resistance <2Q Repair wiring; correct cause
open circuit between test adapter: = Step 6 of damage, if necessary

¢ Pinll/9 and pin 5 of
oxygen sensor jack

¢ Pinll/15 and pin 1 of
oxygen sensor jack

¢ Pinll/2 and pin 2 of
oxygen sensor jack

¢ Pinll/5 and pin 6 of
oxygen sensor jack

— End

6 Check whether additional faults have been = Step 7
recorded

Correct faults in accordance
with instructions
— End

7 Replace DME control module

To do this, please observe the notes on possible causes of
faults in the introduction!

Diagnosis/troubleshooting - all naturally-aspirated
models

@ Note!

The DTC relates only to implausible signals here.

Diagnostic conditions

+ Battery positive voltage between 10 Vand 16 V
+ Oxygen sensor heating switched on for at least 60 seconds

+ Exhaust temperature less than 800°C

Possible cause of fault

e High-resistance short circuit to B+ in signal wire
e Heater coupling

e Oxygen sensor faulty

e Control module faulty

Affected pins

DME control module connector I, pin 9 and oxygen sensor jack,
bank 1, pin 3

DME control module connector Il, pin 15 and oxygen sensor jack,
bank 1, pin 4

2470 P0130
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Diagnosis/troubleshooting
@ Note!
Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).
Work instruction Display OK If not OK
1 Check oxygen sen- | « Connect Porsche + If fault appears as 'not | = Step 2
sor signal using System Tester |l present” in the "extended
data logger No. 9588 fault memory", erase the
o Start the engine fault memory (healed ref-
erence air contamina-
Complete the following tion)
steps on the PST |l o [f fault appears as
+ Select 'DME' ‘present” in the
, , “extended fault memory"
¢ Select 'Actual values — Step 7
¢ Select 'Filter' using
¢ Select 'Oxygen sens-
ing, bank 1'
+ Highlight 'U Oxygen
sensor ahead of
TWC, bank 1" using
the () key
¢ Call up 'Data logger'
using
+ Compare the signal
with the graph shown
below
0-P0130 page 4 2470 P0130
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Porsche System Tester 2

0,9
0,8
0,7
0,6 [{{}|]
0.5 {}]]
0,4 [ {}]
03|
0,2
01y

Work instruction Display OK If not OK
2 | Check oxygen sen- | « Disconnect oxygen | = Step 3 Replace faulty component;
sor plug connec- sensor plug connec- correct cause of damage, if
tion tion ahead of cata- necessary
lytic converter, bank — End
1
+ Check visually for
corrosion and loose
contacts
3 Check oxygen sen- | Measure resistance o Q Replace oxygen sensor; cor-
sor for internal between oxygen sensor: | = Step 4 rect cause of damage, if nec-
short circuit . , essary
¢ Pin4 and pin 2 S End
¢ Pin4 andpin 3
¢ Pin 4 and oxygen
Sensor casing
¢ Pin3andpin2
4 Check plug con- + Remove connector | = Step 5 Replace faulty component;

nection between

from DME control

correct cause of damage, if

DME control mod- module necessary
ule and oxygen + Check visually for —End
Sensor wires corrosion and loose
contacts
2470 P0130 0-P0130 page 5
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0 DME 7.8 DME 7.8
Work instruction Display OK If not OK
5 Check for short cir- | « Connect 134-pintest |~ Q Repair faulty wiring; correct
cuits in wiring adapter No. 9637 = Step 6 cause of damage, if neces-
between DME con- ) sary
trol module and Measure resistance —End
oxygen sensor jack between adapter pins:
¢ ll/9 and pin /15
¢ 1I/9 and pin 1l/19
¢ li/15 and pin 1l/19
¢ ll/15 and ground
6 | Check wiring for + Switch on the ignition | O V Repair faulty wiring; correct
short circuit to B+ = Step 7 cause of damage, if neces-
Measure voltage sary
between adapter pins: S End
+ 1l/9 and ground
¢ ll/15 and ground
7 Check whether additional faults have been = Step 8 Correct faults in accordance
recorded with instructions
— End
8 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!
0-P0130 page 6 2470 PO130
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DME 7.8 DME 7.8

P0131

02 Sensor Circuit Low Voltage

Diagnostic conditions

L4

Battery positive voltage between 10 Vand 16 V
Oxygen sensing system active

No secondary air

No diagnosis of secondary air system

No fuel tank ventilation

Possible cause of fault

Short circuit to ground in signal wire
Oxygen sensor faulty

Control module faulty

Affected pins

DME control module connector I, pin 9 and oxygen sensor jack,

bank 1, pin 3

DME control module connector Il, pin 15 and oxygen sensor jack,

bank 1, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of

the oxygen sensor via the reference air channel).

2470 PO131
Printed in Germany - 12, 2003 p0131
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0 DME 7.8 DME 7.8
Work instruction Display OK If not OK
1 Check oxygen sen- | « Connect Porsche = Step 4 = Step 2
sor signal using System Tester |l
data logger No. 9588
+ Start the engine
Complete the following
steps on the PST Il
¢ Select 'DME'
¢ Select 'Actual values'
+ Select 'Filter' using
+ Select 'Oxygen sens-
ing, bank 1'
+ Highlight 'U Oxygen
sensor ahead of
TWC, bank 1" using
the (5] key
¢ Call up 'Data logger'
using
+ Compare the signal
with the graph shown
below
0,9
08| L
0’7 ,\, A, ,,,,,,
o6 [({1{H (T EHH A O EEHH R
o5 HAFHFHH-HAHA S FFHI S HEER A ERA AR
o4 [ SHHHHAHHEHT A EHEHHERESYHHS A HEHAEEEH
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0.2 | FAHHHACHAE A HHE T O A
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0
0 s
" " (3]
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DME 7.8 DME 7.8
Work instruction Display OK If not OK
2 Check oxygen sen- | « Disconnect oxygen |[e Q Replace oxygen sensor; cor-
sor for internal sensor plug connec- | = Step 3 rect cause of damage, if nec-
short circuit tion ahead of cata- essary
lytic converter, bank — End
1
¢ Visual inspection
Measure resistance
between oxygen sensor:
¢ Pin4 andpin 3
¢ Pin 4 and pin 2
¢ Pin 4 and oxygen
Sensor casing
3 Check for short cir-| « Remove connector | Q Repair faulty wiring; correct
cuits in wiring from DME control = Step 4 cause of damage, if neces-
between DME con- module sary
trol module anq + Visual inspection — End
oxygen sensor jack ,
¢ Connect 134-pin test
adapter No. 9637
Measure resistance
between adapter:
¢ Pinll/9 and pin ll/15
¢ Pinll/15 and ground
4 Check whether additional faults have been = Step b Correct faults in accordance
recorded with instructions
— End
5 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!

2470 PO131
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DME 7.8 DME 7.8

P0132

02 Sensor Circuit High Voltage

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

@ Note!

The DTC here also covers the possibility of a mechanical malfunc-
tion in the valve drive.

Diagnostic conditions

@ Note!

It takes a very long time (several driving cycles) to detect a fault.

Possible cause of fault
+ Valve lift fault
+ False air on the oxygen sensor after catalytic converter

+ Oxygen sensor faulty

Affected terminals

@] Note!

¢ As this fault can be caused by a faulty flat-base tappet, a system
test for a small lift has to be performed initially. The fault can
occur sporadically; the test should therefore be performed at
least three times when the engine is at operating temperature.

+ First indication of a valve lift fault can be provided by the adapta-

tion values at idle speed (RKAT) and in the lower part load (FRAU)
if they differ by more than 10 %.

2470 P0132
Printed in Germany - 12, 2003 p0132
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0 DME 7.8

DME 7.8

Perform system test for small lift

A Warning!

The test is carried out while driving. Get a second person to
operate the Porsche System Tester 2.

During the system test for small lift, the valves remain at small lift,
regardless of the type of driving. Faulty switching conditions can be
detected by rough running, just like with misfire detection.

Several cylinders may be stored as faulty, although only one valve
on one cylinder is faulty.

In order to ensure that the fault is repaired, the flat-base tappets of
the inlet valves of the entire cylinder bank should be replaced if a
fault occurs.

A faulty flat-base tappet can be detected because the oxygen sen-
sor Fg for this cylinder bank enriches the mixture (Fg > 1) during
acceleration with wide-open throttle = see drawing below. Differ-
ence from the other oxygen sensor > approx. 15 %. In the case of a
fault, the flat-base tappets of the inlet valves for the entire cylinder
bank must be replaced.

Porsche System Tester 2

1.2
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DME 7.8 DME 7.8

A - Oxygen sensing, bank 1
B - Oxygen sensing, bank 2

1 - Select System test.

2 - Select 'Request small lift'.

If "Valve lift diagnosis not ready" appears, a fault may have
been stored.

1. Erase the fault memory.

3 - Activate the system test with the key immediately
before acceleration with wide-open throttle.

The message "Drive link active" then appears.

@ Notel

If 'Request small lift' appears, the valves remain at small lift,
i.e. the performance is reduced dramatically.

4 - Perform acceleration with wide-open throttle in 2nd
gear, until "Valve lift diagnosis completed” (max. 4000
rpm) appears.

At speeds above 4000 rpm, misfires may be stored. Erase the
fault memory and repeat the test.

@ Note!

¢ Ifafaultis detected, it is only recorded in the fault memory after
6,000 ignitions (at idling speed approx. 3 minutes waiting time).

+ ltis important to observe the oxygen sensors during accelera-
tion with wide-open throttle or to record their behaviour with the
data logger.

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1 | Check exhaust system for

Repair exhaust sys-

leaks tem
— End
2 | Replace oxygen sensor
2470 POL32 0-P0132 page 3
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0 DME 7.8 DME 7.8
Diagnosis/troubleshooting - all naturally-aspirated
models
@ Note!
The DTC only covers electrical faults here.
Diagnostic conditions
+ Battery positive voltage between 10 V and 16 V
¢ Exhaust temperature less than 800°C
+ Oxygen sensor heating switched on for at least 120 seconds
@ Note!
DTC P0132 is stored by the DME control module when the sensor
voltage is continuously above 1.5 V for more than 5 seconds
Possible cause of fault
e Short circuit to B+ in signal wire
e Oxygen sensor faulty
e Control module faulty
Affected pins
DME control module connector Il, pin 9 and oxygen sensor jack,
bank 1, pin 3
DME control module connector Il, pin 15 and oxygen sensor jack,
bank 1, pin 4
Diagnosis/troubleshooting
@] Note!
Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 P0O132

0-P0O132 page 4 o132

Printed in Germany — 12, 2003



DME 7.8 DME 7.8
Work instruction Display OK If not OK
1 Check oxygen sen- | « Connect Porsche = Step 4 = Step 2

sor signal using System Tester |l
data logger No. 9588
¢ Start the engine
Complete the following
steps on the PST ||
¢ Select 'DME'
¢ Select 'Actual values'
¢ Select 'Filter' using
+ Select 'Oxygen sens-
ing, bank 1'
+ Highlight 'U Oxygen
sensor ahead of
TWC, bank 1' using
the () key
¢ Call up 'Data logger'
using
+ Compare the signal
with the graph shown
below
09|
08 1
0,7 |{)
06 {1 ]
0,5 {f|1
0,4 |||
0,3 ||
0,2
0,14
0
0
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() DME 7.8 DME 7.8
Work instruction Display OK If not OK
2 Check oxygen sen- | « Disconnect oxygen | Q Replace oxygen sensor; cor-
sor for internal sensor plug connec- | = Step 3 rect cause of damage, if nec-
short circuit tion ahead of cata- essary
lytic converter, bank — End
1
¢ Visual inspection
Measure resistance
between oxygen sensor
connector
¢ Pinlandpin4
¢ Pinlandpin3
3 Check for short cir-| « Remove connector [0V Repair faulty wiring; correct
cuit to B+ in wiring from DME control = Step 4 cause of damage, if neces-
between DME con- module sary
ZOI module %”d_ ol ® Visual inspection — End
Xygen Sensor ja
Ve : ¢ Connect 134-pin test
adapter No. 9637
+ Switch on the ignition
Measure voltage
between adapter:
¢ Pinll/9 and ground
¢ Pinll/15 and ground
+ Switch off ignition
4 Check whether additional faults have been = Step 5 Correct faults in accordance
recorded with instructions
— End
5 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!

0-P0132 page 6
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DME 7.8 DME 7.8

P0133

10 Oxygen Sensor Ahead of TWC, Bank 1 — Below
Limit

Diagnosis conditions

e \/ehicle at operating temperature, after this 3 minutes idle
speed, then approx. 30 seconds increased idle speed.

Possible fault cause

+ Oxygen sensor is dynamically inert

Affected terminals

Diagnosis/Troubleshooting

@ Note!

Do not use contact spray on the connectors to oxygen sensors.

Work instruction

Display OK

If not OK

1 | Replace oxygen sensor

@ Note!

Do not exchange oxygen sensors ahead of catalytic converter and

after catalytic converter.

2469 P0133
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O DME 7.8 DME 7.8

Oxygen sensors ahead of and after catalytic converter >

1- Oxygen sensor ahead of catalytic converter
2 - Oxygen sensor after catalytic converter

0-21 page 2 2469 P0133
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DME 7.8 DME 7.8

P0134

02 Sensor Circuit No Activity Detected

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

@ Note!

The DTC here covers the coupling of oxygen sensor heating into the
sensor signal.

Diagnostic conditions

e \ehicle at operating temperature, then 3 minutes idle speed fol-
lowed by 30 seconds increased idle speed

Possible cause of fault

+ Short circuit in oxygen sensor wiring
+ Oxygen sensor faulty (heater coupling or heating)

+ DME control module faulty

Affected terminals

DME control module connector I, pin 9 and oxygen sensor connec-
tor after catalytic converter, bank 1, pin 5

DME control module connector I, pin 15 and oxygen sensor con-
nector after catalytic converter, bank 1, pin 1

Diagnosis/troubleshooting - all turbo models

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 P0O134
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o DME 7.8 DME 7.8
Work instruction Display OK If not OK
1 Check oxygen sen- | « Disconnect oxygen oo Q Oxygen sensor faulty
sor sensor plug connec- | = Step 2 = Replace oxygen sensor
tion ahead of cata- — End
lytic converter, bank
1
¢ Visual inspection
Measure resistance
between oxygen sensor
connector:
¢ Pinlandpin4d
¢ Pindandpinb
2 | Check wiring har- | « Remove connector oo Q Repair wiring; correct cause
ness between DME from DME control = Step 3 of damage, if necessary
control module and module — End
oxygen sensor jack | visyal inspection
o Connect 134-pin test
adapter No. 9637
Measure resistance
between adapter:
¢ Pinll/9 and pin 1l/19
¢ Pinll/15 and pin ll/19
3 Check whether additional faults have been = Step 4 Correct faults in accordance
recorded with instructions
— End
4 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!

Diagnosis/troubleshooting - all naturally-aspirated
models

@ Notel

The DTC covers electrical open circuits here.

Diagnostic conditions
e Exhaust temperature between 400°C and 800°C
e Battery positive voltage between 10V and 16 V

e Oxygen sensor heating switched on for at least 120 seconds

0-PO134 page 2 o134
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DME 7.8

DME 7.8

Possible cause of fault

*

Loose contact in connector

Open circuit in the oxygen sensor signal wire

Open circuit in the oxygen sensor ground wire

Oxygen sensor faulty (also heating)

DME control module faulty

Affected terminals

DME control module connector I, pin 9 and oxygen sensor jack,
bank 1, pin 3

DME control module connector I, pin 15 and oxygen sensor jack,
bank 1, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1

Check oxygen sen-
sor signal using
data logger

¢ Connect Porsche
System Tester |l
No. 9588

+ Start the engine

Complete the following
steps on the PST |l

+ Select 'DME'
¢ Select 'Actual values'
+ Select 'Filter' using

¢ Select 'Oxygen sens-
ing, bank 1'

+ Highlight 'U Oxygen
sensor ahead of
TWC, bank 1' using
the (5) key

+ Call up 'Data logger'
using

+ Compare the signal
with the graph shown
below

= Step 7

= Step 2

2470 P0O134
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DME 7.8

DME 7.8

0,9
0,8

0Xygen Sensor connec-
tor

| |
. \ ’\ | A
TR -
o6 |({[ | T LWWLW ]
| [ |
o5 ([ {l AHHHSHE T
| | |
0’4,,,, HENE _} | am 1 LA (Y I
| : i
03 NIRRT NI R R AR IR A AR IR .
0,2 ASEH IHEYA T HEHAFHER
o1l Il l_l [\ 1U i I J I
o | | |
30 40 50 s
" ad T[4 " [(4P]
Work instruction Display OK If not OK
2 | Check oxygen sen- | « Disconnect oxygen |= Step 3 Replace faulty component;
sor plug connec- sensor plug connec- correct cause of damage, if
tion tion ahead of cata- necessary
lytic converter, bank — End
1
¢ Check visually for
corrosion and loose
contacts
3 Check oxygen sen- | Measure resistance 8toll Q Replace oxygen sensor
sor heating between pins 1 and 2 of | = Step 4 — End

4 Check reference
voltage on the oxy-
gen sensor

+ Switch on the ignition

+ Measure voltage
between pins 3 and
4 of the oxygen sen-
sor jack

+ Switch off ignition

Approx. 450 mV
= Oxygen sensor faulty
— Replace oxygen sensor

= Step b

5 Check DME con- + Remove connector | = Step 6 Replace faulty component;
trol module plug from DME control correct cause of damage, if
connection module necessary

o Check visually for — End
corrosion and loose
contacts
0-P0134 page 4 2470 PO134
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DME 7.8 DME 7.8
Work instruction Display OK If not OK
6 Check reference ¢ Connect 134-pin test | Approx. 450 mV = Step 8
voltage on DME adapter No. 9637 = Step 7
control module + Switch on the ignition
¢ Measure voltage
between pins 3 and
4 of the oxygen sen-
sor jack
+ Switch off ignition
7 Check for open cir- | Measure resistance <2Q Repair faulty wiring; correct
cuit in wiring between: = Sporadic fault; localise cause of damage, if neces-
between DME con- ) the fault as far as possible | sary
trol module and + Adapter pinll/9and | anq then correct it: correct | — End
oxygen sensor jack | Pin 3 Of OXygen sen- | o150 of damage, if neces-
sor jack sary
+ Adapterpinll/15and | — End
pin 4 of oxygen sen-
sor jack
8 Check whether additional faults have been = Step 9 Correct faults in accordance

recorded

with instructions
— End

9 Replace DME control module

faults in the introduction!

To do this, please observe the notes on possible causes of

2470 P0O134
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DME 7.8 DME 7.8

P0135

02 Sensor Heater Circuit

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

@ Note!

This fault can be detected in two different operating states. To find
out whether the fault was recorded under load or with inertia fuel
shutoff, refer to the "extended fault memory".

Diagnostic conditions for fault detection under load
e Mass air flow above 16 k&/,
e No other oxygen sensor faults

e Battery positive voltage between 10 Vand 16 V

Diagnostic conditions for fault detection with inertia fuel shutoff
e Exhaust temperature above 250°C

e Battery positive voltage greater than 10 V

o Time elapsed after start-up greater than 60 seconds

e No oxygen sensor faults

o [nertia fuel shutoff for more than 4 seconds

Possible cause of fault

+ Open circuit
+ Oxygen sensor faulty (heating)
+ DME control module faulty

Affected terminals

DME control module, connector Il, pin 19 and oxygen sensor jack
ahead of catalytic converter, bank 1, pin 4

2470 P0O135
Printed in Germany - 12, 2003 p0135
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DME 7.8

DME 7.8

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK

1 | Check connector for cor- Visual inspection
rosion

2 | Check oxygen sensor Remove oxygen sensor connec- | 3.0 to 3.5 Q at Replace oxygen
heating tor ahead of catalytic converter | 20°C Sensor

Bank 1
Check resistance between pins

3 and 4 towards the oxygen sen-

Sor

3 | Check voltage supply for

Start the engine

Battery positive volt-

= Repair voltage

oxygen sensor heating Measure voltage between pin 3 | 38€ supply

towards the DME control module | = SteP 4
and ground

4 | Check wiring Check resistance between pin4 | <2 Q = Repair wiring
and pin Il/19

5 | Check oxygen sensor Check resistance between pin 4 |« Q Replace oxygen
and the oxygen sensor casing | If fault was recorded | sensor
Check resistance between pin 1 | during inertia fuel
and the oxygen sensor casing | Shutoff L
, . = Check engine oil

Check resistance between pin 2 consumption
and the oxygen sensor casing
Check resistance between pin 5
and the oxygen sensor casing
Check resistance between pin 6
and the oxygen sensor casing

Diagnosis/troubleshooting - all naturally-aspirated

models

Diagnostic conditions

e Exhaust temperature between 250°C and 550°C

e No other oxygen sensor faults

e Battery positive voltage between 10V and 16 V

e Time elapsed after engine start-up greater than 200 seconds

2470 P0O135
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DME 7.8 DME 7.8

Possible cause of fault

+ High resistance in connector or triggering wire

Affected terminals

DME control module, connector Il, pin 19 and oxygen sensor jack
ahead of catalytic converter, bank 1, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK

If not OK

1 Check oxygen sen- | « Remove oxygen sen- | = Step 2
sor plug connec- sor connector

tion «+ Check visually for
loose contacts and
corrosion

Replace faulty component;
correct cause of damage, if
necessary

— End

2 Check resistance ¢ Measure resistance |8 Qtoll Q

Replace oxygen sensor; cor-

¢ Check visually for
loose contacts and
corrosion

of oxygen sensor betweenpins 1 and2 | = Step 3 rect cause of damage, if nec-
heating of oxygen sensor essary
connector — End
3 Check DME con- + Remove connector = Step 4 Replace faulty component;
trol module plug from DME control correct cause of damage, if
connection module necessary
— End

4 Check triggering ¢ Connect 134-pintest | <2 Q
wire adapter No. 9637 = Step b

+ Measure resistance
between adapter pin
11/19 and pin 2 of
oxygen sensor jack

Repair faulty wiring; correct
cause of damage, if neces-
sary

— End

5 Check whether additional faults have been = Step 6

Correct faults in accordance

recorded with instructions
— End
6 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!
2470 PO135 0-P0135 page 3
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DME 7.8 DME 7.8 O

¢ Signal implausible: Turbo models up to model year 01 only
¢ Below limit: Turbo only

+ Above limit: All models

02 Sensor Circuit

Diagnostic conditions

e Exhaust temperature between 250°C and 750°C

e Battery positive voltage between 10 Vand 16 V

o Time elapsed after engine start-up greater than 200 seconds
e No secondary air

e No diagnosis of secondary air system

e No fuel tank ventilation

e No diagnosis of fuel tank ventilation system

e No other oxygen sensor faults

Possible cause of fault

+ Short circuit to ground in signal wire

+ Intercore short circuit

Affected terminals

DME control module connector Il, pin 11 and oxygen sensor jack,
bank 1, pin 3

DME control module connector Il, pin 17 and oxygen sensor jack,
bank 1, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 POL136 0-PO136 page 1
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DME 7.8

DME 7.8

Work instruction Display OK If not OK
1 | Check wiring harness Disconnect oxygen sensor plug | Approx. 450 mV = Step 2
connection after catalytic con- | = Step 3
verter, bank 1
Visual inspection
Switch on the ignition
Measure voltage between pins 4
and 3 towards the control mod-
ule
2 Remove DME control module o Q Repair wiring har-
connector ness
Measure resistance at pin 4 and
ground towards the control mod-
ule
Measure resistance at pin 4 and
pin 3 towards the control mod-
ule
3 | Check oxygen sensor Measure resistance at pins 2 o Q Replace oxygen
and 3 sensor
Measure resistance at pins 2
and 4
Measure resistance at pin 3 and
ground
Measure resistance at pin 4 and
ground
Measure resistance at pins 3
and 4
02 Sensor Circuit Slow Response
Diagnostic conditions
e Air mass between 25 k&/, and 120 k&/,
e Oxygen sensing after catalytic converter is active
e Basic adaptation has reached steady condition
e No secondary air diagnosis
e No fuel tank ventilation diagnosis
e EVAP canister not highly loaded
e No other oxygen sensor faults
Possible cause of fault
+ Oxygen sensor faulty
2470 P0O136
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DME 7.8 DME 7.8

Affected terminals

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1 | Erase fault memory, then | & Erase fault memory

road test vehicle or per- | , Heat the oxygen sensors (road
form short test test car under load, run engine
without load at high rpm)

+ Road test vehicle or perform
short test, ensuring that the
diagnostic conditions are met

= Step 2

2 | Read out the fault mem-
ory

No fault stored
— End

Replace oxygen
sensor

2470 P0136
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DME 7.8 DME 7.8

P0137

02 Sensor Circuit Low Voltage

Diagnostic conditions

¢ Exhaust temperature between 250°C and 750°C

+ Time elapsed after engine start-up greater than 200 seconds
+ Battery positive voltage between 10 Vand 16 V

+ Oxygen sensing system active

+ No other oxygen sensor faults

+ No secondary air

+ No diagnosis of secondary air system

+ No fuel tank ventilation

+ No diagnosis of fuel tank ventilation system

Possible cause of fault

e Short circuit to ground in signal wire
e Oxygen sensor faulty

e Control module faulty

Affected pins

DME control module connector Il, pin 11 and oxygen sensor jack,
bank 1, pin 3

DME control module connector I, pin 17 and oxygen sensor jack,
bank 1, pin 4

Diagnosis/troubleshooting

@] Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of

the oxygen sensor via the reference air channel).

2470 P0137
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DME 7.8 DME 7.8
Work instruction Display OK If not OK
1 Check voltage sup- | « Disconnect oxygen | Approx. 450 mV = Step 3
ply sensor plug connec- | = Step 2
tion after catalytic
converter, bank 1
¢ Visual inspection
+ Measure voltage
between pins 4 and
3 towards the con-
trol module
2 | Check oxygen sen- | Measure resistance o Q Replace oxygen sensor; cor-
sor for internal between oxygen sensor: | = Step 3 rect cause of damage, if nec-
short circuit _ . essar
¢ Pin4 andpin 3 5 En)(;
¢ Pin2andpin3
¢ Pin2andpin 4
¢ Pin 4 and oxygen
SEensor casing
3 Check for short cir-| « Remove connector | Q Repair faulty wiring; correct
cuit in wiring from DME control = Step 4 cause of damage, if neces-
between DME con- module sary
gf' rgﬂdsuclﬁ;)nrqack « Visual inspection — End
/8 : ¢ Connect 134-pin test
adapter No. 9637
Measure resistance
between adapter:
¢ Pinll/11 and pinll/
17
¢ Pinll/17 and ground
4 Check whether additional faults have been = Step 5 Correct faults in accordance
recorded with instructions
— End
5 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!
0-P0137 page 2 2470 P0137
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DME 7.8 DME 7.8 O

P0138

02 Sensor Circuit High Voltage

Diagnostic conditions

+ Battery positive voltage between 10 Vand 16 V
¢ Exhaust temperature less than 800°C

+ Oxygen sensor heating switched on for at least 120 seconds

Possible cause of fault
e Short circuit to B+ in signal wire
e Oxygen sensor faulty

e Control module faulty

Affected pins

DME control module connector Il, pin 11 and oxygen sensor jack,
bank 1, pin 3

DME control module connector I, pin 17 and oxygen sensor jack,
bank 1, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 POL138 0-P0138 page 1
Printed in Germany - 12, 2003 p0138



0 DME 7.8 DME 7.8

Work instruction Display OK If not OK
1 Check voltage sup- | « Disconnect oxygen | Approx. 450 mV = Step 3
ply sensor plug connec- | = Step 2
tion after catalytic
converter, bank 1
+ Visual inspection
+ Measure voltage
between pins 4 and
3 towards the con-
trol module
2 | Check oxygen sen- | Measure resistance o Q Replace oxygen sensor; cor-
sor for internal between oxygen sensor | = Step 3 rect cause of damage, if nec-
short circuit connector essary
End
o Pin 1 and pin 4 ~
¢ Pinlandpin3
3 Check for short cir-| « Remove connector [0V Repair faulty wiring; correct
cuit to B+ in wiring from DME control = Step 4 cause of damage, if neces-
between DME con- module sary
Jgo' module a:)nd_ ol Visual inspection — End
Xygen Sensor ja
Ve : ¢ Connect 134-pin test
adapter No. 9637
+ Switch on the ignition
Measure voltage
between adapter:
¢ Pinll/11 and ground
¢ Pinll/17 and ground
¢ Switch off ignition
4 Check whether additional faults have been = Step 5 Correct faults in accordance
recorded with instructions
— End
5 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!
0-P0138 page 2 2470 P0138
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DME 7.8 DME 7.8

P0139

02 Sensor Circuit Slow Response

Diagnostic conditions

Air mass between 25 g/, and 120 ke/,

Oxygen sensing after catalytic converter is active
Basic adaptation has reached steady condition
No secondary air diagnosis

No fuel tank ventilation diagnosis

EVAP canister not highly loaded

No other oxygen sensor faults

Possible cause of fault

*

Oxygen sensor faulty

Affected terminals

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1

Erase fault memory, then | ¢ Erase fault memory

road test vehicle or per- |, Heat the oxygen sensors (road
form short test test car under load, run engine
without load at high rpm)

+ Road test vehicle or perform
short test, ensuring that the
diagnostic conditions are met

= Step 2

2 | Read out the fault mem- No fault stored Replace oxygen
ory — End Sensor
2470 P0O139

Printed in Germany - 12, 2003 p0139
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DME 7.8 DME 7.8 O

P0140

02 Sensor Circuit No Activity Detected

Diagnostic conditions

Exhaust temperature between 250°C and 750°C

Battery positive voltage between 10 Vand 16 V

Time elapsed after engine start-up greater than 200 seconds

e Oxygen sensor heating switched on for at least 120 seconds

Possible cause of fault

¢ Loose contact or corrosion in connector

+ Open circuit in the oxygen sensor signal wire
+ Open circuit in the oxygen sensor ground wire
+ Oxygen sensor faulty

+ DME control module faulty

Affected terminals

DME control module connector Il, pin 11 and oxygen sensor jack,
bank 1, pin 3

DME control module connector Il, pin 17 and oxygen sensor jack,
bank 1, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 P0140 0-P0140 page 1
Printed in Germany - 12, 2003 p0140
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p0140

DME 7.8 DME 7.8
Work instruction Display OK If not OK
1 Check oxygen sen- | « Connect Porsche = Step 7 = Step 2
sor signal using System Tester |l
data logger No. 9588
+ Start the engine
Complete the following
steps on the PST Il
¢ Select 'DME'
¢ Select 'Actual values'
+ Select 'Filter' using
+ Select 'Oxygen sens-
ing, bank 1'
+ Highlight 'U Oxygen
sensor after TWC,
bank 1' using the
key
¢ Call up 'Data logger'
using
+ Compare the signal
with the graph shown
below
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DME 7.8 DME 7.8
Work instruction Display OK If not OK
2 | Check oxygen sen- | « Disconnect oxygen |= Step 3 Replace faulty component;
sor plug connec- sensor plug connec- correct cause of damage, if
tion tion after catalytic necessary
converter, bank 1 — End
¢ Check visually for
corrosion and loose
contacts
3 Check oxygen sen- | Measure resistance 8toll @ — Replace oxygen sensor
sor heating between pins 1 and 2 of | = Step 4

OXygen sensor connec-
tor

4 | Check reference
voltage on the oxy-
gen sensor

+ Switch on the ignition

+ Measure voltage
between pins 3 and
4 of the oxygen sen-
sor jack

+ Switch off ignition

Approx. 450 mV
= Oxygen sensor faulty

= Step b

5 Check DME con-
trol module plug

+ Remove connector
from DME control

= Step 6

Replace faulty component;
correct cause of damage, if

connection module necessary
+ Check visually for — End
corrosion and loose
contacts
6 Check reference + Connect 134-pin test | Approx. 450 mV = Step 8

voltage on DME
control module

adapter No. 9637
+ Switch on the ignition

+ Measure voltage
between pins 3 and
4 of the oxygen sen-
sor jack

+ Switch off ignition

= Step 7

7 Check for open cir-
cuit in wiring
between DME con-
trol module and
oxygen sensor jack

Measure resistance
between:

+ Adapter pinll/11 and
pin 3 of oxygen sen-
sor jack

<2Q

= Sporadic fault; localise
the fault as far as possible
and then correct it; correct
cause of damage, if neces-

Repair faulty wiring; correct
cause of damage, if neces-
sary

— End

sary
+ Adapter pinll/17and | — End
pin 4 of oxygen sen-
sor jack
8 Check whether additional faults have been = Step 9 Correct faults in accordance

recorded

with instructions
— End

9 | Replace DME control module

faults in the introduction!

To do this, please observe the notes on possible causes of

2470 PO140

Printed in Germany - 12, 2003
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DME 7.8

DME 7.8

P0141

02 Sensor Heater Circuit

Signal implausible

Diagnostic conditions

e Exhaust temperature between 300°C and 600°C

e Battery positive voltage between 10 Vand 16 V

Possible cause of fault

+ Corrosion in connector

+ Oxygen sensor faulty

Affected terminals

DME control module connector I, pin 7 and oxygen sensor jack,

bank 1, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1 | Check connector for cor-

Visual inspection of all affected

= Step 2

Replace faulty com-

rosion plug connections ponent; correct
cause of damage, if
necessary
— End
2 | Check oxygen sensor Disconnect oxygen sensor plug |8to 11 Q at 20°C | Replace oxygen
heating connection after catalytic con- | = Step 3 Sensor
verter, bank 1 — End
Check resistance between pins
1 and 2 towards the oxygen sen-
sor
3 | Check oxygen sensor Check resistance betweenpinl |~ Q

and the oxygen sensor casing

Check resistance between pins
land 3

2470 P0O141
Printed in Germany - 12, 2003
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DME 7.8

DME 7.8

Open circuit

Diagnostic conditions

e Engine running

Possible cause of fault

+ Resistance of oxygen sensor heating too high

+ Open circuit

Affected terminals

DME control module connector Il, pin 7 and oxygen sensor jack,

bank 1, pin 2

Diagnosis/troubleshooting

@] Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1 | Check oxygen sensor
heating

Disconnect oxygen sensor plug
connection after catalytic con-
verter, bank 1

Visual inspection
Check resistance between pins

1 and 2 towards the oxygen sen-

sor

8to 11 Qat 20°C

Replace oxygen
sensor

2 | Check B+ supply

Switch on the ignition

Battery positive volt-

ground

control module pin Il/7 for conti-

nuity

Measure voltage at pin 1 age
towards the DME control module
and ground

3 | Check connection to Check wire from pin 2 to DME <2Q

Repair wiring har-
ness

Below limit

Diagnostic conditions

e Engine running

0-PO141 page 2

p0141
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DME 7.8

DME 7.8

Possible cause of fault

+ Short circuit to ground in triggering wire

+ Corrosion in connector

+ Oxygen sensor faulty

+ DME control module faulty

Affected terminals

DME control module connector Il, pin 7 and oxygen sensor jack,
bank 1, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug | = Step 2 Replace faulty com-
plug connection connection after catalytic con- ponent; correct
verter, bank 1 cause of damage, if
+ Check visually for loose con- necessary
tacts and corrosion — End
2 | Check resistance of oxy- | ¢ Measure resistance between 8Qtoll Q Replace oxygen
gen sensor heating pins 1 and 2 of oxygen sensor | = Step 3 sensor; correct
connector cause of damage, if
necessary
— End
3 | Check oxygen sensor for | Measure resistance between oxy- | e Q Replace oxygen
short circuit to ground gen sensor connector: = Step 4 sensor; correct
. . cause of damage, if
¢ Pin2andpin3 necessary
+ Pin 2 and oxygen sensor casing — End
4 | Check DME control mod- | « Remove connector from DME = Step 5 Replace faulty com-
ule plug connection control module ponent; correct
+ Check visually for loose con- cause of damage, if
tacts and corrosion necessary
— End
5 | Check triggering wire + Connect 134-pin test adapter 00 Q Repair wiring; cor-
No. 9637 = Step 6 rect cause of dam-
. age, if necessary
Measure resistance between S End
adapter:
¢ Pinll/7 and pinll/11
¢ Pinll/7 and ground
2470 P0O141
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O DME 7.8

DME 7.8
Work instruction Display OK If not OK
6 | Check whether additional faults have been recorded = Step 7 Correct faults in
accordance with
instructions
— End

7 | Replace DME control module

To do this, please observe the notes on
possible causes of faults in the introduc-
tion!

Above limit

Diagnostic conditions

e Engine running

Possible cause of fault

+ Oxygen sensor faulty (heating)
¢ Short circuit to B+
+ DME control module faulty

Affected terminals

DME control module connector Il, pin 7 and oxygen sensor jack,
bank 1, pin 2

Diagnosis/troubleshooting

@ Notel

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

0-P0141 page 4 I
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DME 7.8

DME 7.8

Printed in Germany - 12, 2003

p0141

Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug |8 Qto 11 Q Replace oxygen
connection after catalytic con- | = Step 2 sensor; correct
verter, bank 1 cause of damage, if
« Visual inspection necessary
. — End
+ Measure oxygen sensor heating
resistance between pins 1 and 2
of oxygen sensor connector
2 | Check triggering wire + Remove connector from DME oV Repair faulty wiring;
control module = Step 3 correct cause of
o Visual inspection damage, if neces-
. sar
¢ Connect 134-pin test adapter 5 %nd
No. 9637
+ Switch on the ignition
¢ Measure voltage between
adapter pin Il/7 and ground
+ Switch off ignition
3 | Check whether additional faults have been recorded = Step 4 Correct faults in
accordance with
instructions
— End
4 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!
2470 P0O141
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DME 7.8 DME 7.8 O

P0150

02 Sensor Circuit

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

@ Note!

The DTC (diagnostic trouble code) covers all electrical faults here.

Diagnostic conditions

e Engine temperature greater than 60°C

e 3 minutes idle speed, then 30 seconds increased idle speed

Possible cause of fault

+ Short circuit to B+

+ Short circuit to ground
+ Open circuit

+ Oxygen sensor faulty

+ Control module faulty

Affected pins

DME control module connector Il, pin 10 and oxygen sensor jack,
bank 2, pin b

DME control module connector Il, pin 16 and oxygen sensor jack,
bank 2, pin 1

DME control module connector I, pin 6 and pin 24

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 POL50 0-PO150 page 1
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DME 7.8

DME 7.8

Work instruction

Display OK

If not OK

1 Check reference

nent

voltage on compo-

Disconnect oxygen
sensor plug connec-
tion ahead of cata-
lytic converter, bank
2

Visual inspection
Switch on the ignition

Measure voltage
between pins 1 and 5
of the oxygen sensor
jack

Switch off ignition

Approx. 450 mV

Oxygen sensor faulty

= Replace oxygen sensor
— End

= Step 2

2 Check reference

module

voltage on control

Remove connector
from DME control
module

Visual inspection

Connect 134-pin test
adapter No. 9637

Switch on the ignition

Measure voltage
between test adapter
pin ll/10 and pin Il/16

Approx. 450 mV
= Step 3

= Step 6

3 | Check wiring for

short circuit to B+

Measure voltage
between test adapter:

¢
*
*
¢

*

Pin 1I/10 and ground
Pin Il/16 and ground
Pin Il/6 and ground
Pin 1I/24 and ground
Switch off ignition

ov
= Step 4

Repair wiring; correct cause
of damage, if necessary
— End

4 | Check wiring for
short circuit to
ground

Measure resistance
between test adapter:

¢
*
*
¢

Pin 1I/10 and ground
Pin Il/16 and ground
Pin Il/6 and ground

Pin 1I/24 and ground

o Q
= Step 5

Repair wiring; correct cause
of damage, if necessary
— End

0-PO150 page 2
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DME 7.8

DME 7.8 O

Work instruction Display OK If not OK
5 | Check wiring for Measure resistance <2Q Repair wiring; correct cause
open circuit between test adapter: = Step 6 of damage, if necessary
End
o Pinl/10 and pin 5 of ~
oxygen sensor jack
¢ Pinll/16 and pin 1 of
oxygen sensor jack
¢ Pinll/6 and pin 2 of
oxygen sensor jack
¢ Pinll/24 and pin 6 of
oxygen sensor jack
6 Check whether additional faults have been = Step 7 Correct faults in accordance
recorded with instructions
— End
7 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!

Diagnosis/troubleshooting - all naturally-aspirated

models

@ Note!

The DTC relates only to implausible signals here.

Diagnostic conditions

+ Battery positive voltage between 10 Vand 16 V

+ Oxygen sensor heating switched on for at least 60 seconds

+ Exhaust temperature less than 800°C

Possible cause of fault

e High-resistance short circuit to B+ in signal wire
e Heater coupling

e Oxygen sensor faulty

e Control module faulty

Affected pins

DME control module connector Il, pin 10 and oxygen
bank 2, pin 3

DME control module connector I, pin 16 and oxygen
bank 2, pin 4

sensor jack,

sensor jack,

2470 P0O150
Printed in Germany - 12, 2003
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o DME 7.8 DME 7.8
Diagnosis/troubleshooting
@ Note!
Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).
Work instruction Display OK If not OK
1 Check oxygen sen- | « Connect Porsche + If fault appears as 'not | = Step 2
sor signal using System Tester |l present” in the "extended
data logger No. 9588 fault memory", erase the
o Start the engine fault memory (healed ref-
erence air contamina-
Complete the following tion)
steps on the PST |l o [f fault appears as
+ Select 'DME' ‘present” in the
, , “extended fault memory"
¢ Select 'Actual values — Step 7
¢ Select 'Filter' using
¢ Select 'Oxygen sens-
ing, bank 2'
+ Highlight 'U Oxygen
sensor ahead of
TWC, bank 2' using
the () key
¢ Call up 'Data logger'
using
+ Compare the signal
with the graph shown
below
0-P0150 page 4 2470 P0150
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DME 7.8

DME 7.8

Porsche System Tester 2

0,9
0,8
0,7
0,6 [{{}|]
0.5 {}]]
0,4 [ {}]
03|
0,2
01y

Work instruction Display OK If not OK
2 | Check oxygen sen- | « Disconnect oxygen | = Step 3 Replace faulty component;
sor plug connec- sensor plug connec- correct cause of damage, if
tion tion ahead of cata- necessary
lytic converter, bank — End
2
+ Check visually for
corrosion and loose
contacts
3 Check oxygen sen- | Measure resistance o Q Replace oxygen sensor; cor-
sor for internal between oxygen sensor: | = Step 4 rect cause of damage, if nec-
short circuit . , essary
¢ Pin4 and pin 2 S End
¢ Pin4 andpin 3
¢ Pin 4 and oxygen
Sensor casing
¢ Pin3andpin2
4 Check plug con- + Remove connector | = Step 5 Replace faulty component;

nection between

from DME control

correct cause of damage, if

DME control mod- module necessary
ule and oxygen + Check visually for —End
Sensor wires corrosion and loose
contacts
2470 P0150 0-P0O150 page 5
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0 DME 7.8 DME 7.8
Work instruction Display OK If not OK
5 Check for short cir- | « Connect 134-pintest |~ Q Repair faulty wiring; correct
cuit in wiring adapter No. 9637 = Step 6 cause of damage, if neces-
between DME con- ) sary
trol module and Measure resistance —End
oxygen sensor jack between adapter pins:
¢ ll/10 and pin lI/16
¢ /10 and pin ll/13
¢ /16 and pin ll/13
+ 1l/16 and ground
6 | Check wiring for + Switch on the ignition | O V Repair faulty wiring; correct
short circuit to B+ = Step 7 cause of damage, if neces-
Measure voltage sary
between adapter pins: S End
¢ 1l/10 and ground
¢ /16 and ground
7 Check whether additional faults have been = Step 8 Correct faults in accordance
recorded with instructions
— End
8 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!
0-PO150 page 6 2470 PO150
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DME 7.8 DME 7.8

P0151

02 Sensor Circuit Low Voltage

Diagnostic conditions

L4

Battery positive voltage between 10 Vand 16 V
Oxygen sensing system active

No secondary air

No diagnosis of secondary air system

No fuel tank ventilation

Possible cause of fault

Short circuit to ground in signal wire
Oxygen sensor faulty

Control module faulty

Affected pins

DME control module connector Il, pin 10 and oxygen sensor jack,

bank 2, pin 3

DME control module connector Il, pin 16 and oxygen sensor jack,

bank 2, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of

the oxygen sensor via the reference air channel).

2470 PO151
Printed in Germany - 12, 2003 p0151
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0 DME 7.8 DME 7.8
Work instruction Display OK If not OK
1 Check oxygen sen- | « Connect Porsche = Step 4 = Step 2
sor signal using System Tester |l
data logger No. 9588
+ Start the engine
Complete the following
steps on the PST Il
¢ Select 'DME'
¢ Select 'Actual values'
+ Select 'Filter' using
¢ Select 'Oxygen sens-
ing, bank 2'
+ Highlight 'U Oxygen
sensor ahead of
TWC, bank 2' using
the (5] key
¢ Call up 'Data logger'
using
+ Compare the signal
with the graph shown
below
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DME 7.8 DME 7.8
Work instruction Display OK If not OK
2 Check oxygen sen- | « Disconnect oxygen |[e Q Replace oxygen sensor; cor-
sor for internal sensor plug connec- | = Step 3 rect cause of damage, if nec-
short circuit tion ahead of cata- essary
lytic converter, bank — End
2
¢ Visual inspection
Measure resistance
between oxygen sensor:
¢ Pin4 andpin 3
¢ Pin 4 and pin 2
¢ Pin 4 and oxygen
Sensor casing
3 Check for short cir-| « Remove connector | Q Repair faulty wiring; correct
cuit in wiring from DME control = Step 4 cause of damage, if neces-
between DME con- module sary
trol module anq + Visual inspection — End
oxygen sensor jack ,
¢ Connect 134-pin test
adapter No. 9637
Measure resistance
between adapter:
¢ Pinll/10 and pin Il/
16
+ Pinll/16 and ground
4 Check whether additional faults have been = Step b Correct faults in accordance
recorded with instructions
— End
5 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!

2470 PO151
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DME 7.8 DME 7.8

P0152

02 Sensor Circuit High Voltage

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

@ Note!

The DTC here also covers the possibility of a mechanical malfunc-
tion in the valve drive.

Diagnostic conditions

@ Note!

It takes a very long time (several driving cycles) to detect a fault.

Possible cause of fault
+ Valve lift fault
+ False air on the oxygen sensor after catalytic converter

+ Oxygen sensor faulty

Affected terminals

@] Note!

¢ As this fault can be caused by a faulty flat-base tappet, a system
test for a small lift has to be performed initially. The fault can
occur sporadically; the test should therefore be performed at
least three times when the engine is at operating temperature.

+ First indication of a valve lift fault can be provided by the adapta-

tion values at idle speed (RKAT) and in the lower part load (FRAU)
if they differ by more than 10 %.

2470 P0O152
Printed in Germany - 12, 2003 p0152
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0 DME 7.8

DME 7.8

Perform system test for small lift

A Warning!

The test is carried out while driving. Get a second person to
operate the Porsche System Tester 2.

During the system test for small lift, the valves remain at small lift,
regardless of the type of driving. Faulty switching conditions can be
detected by rough running, just like with misfire detection.

Several cylinders may be stored as faulty, although only one valve
on one cylinder is faulty.

In order to ensure that the fault is repaired, the flat-base tappets of
the inlet valves of the entire cylinder bank should be replaced if a
fault occurs.

A faulty flat-base tappet can be detected because the oxygen sen-
sor Fg for this cylinder bank enriches the mixture (Fg > 1) during
acceleration with wide-open throttle = see drawing below. Differ-
ence from the other oxygen sensor > approx. 15 %. In the case of a
fault, the flat-base tappets of the inlet valves for the entire cylinder
bank must be replaced.

Porsche System Tester 2
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DME 7.8 DME 7.8

A - Oxygen sensor, bank 1
B - Oxygen sensor, bank 2

1 - Select System test.

2 - Select 'Request small lift'.

If "Valve lift diagnosis not ready" appears, a fault may have
been stored.

1. Erase the fault memory.

3 - Activate the system test with the key immediately
before acceleration with wide-open throttle.

The message "Drive link active" then appears.

@ Notel

If 'Request small lift' appears, the valves remain at small lift,
i.e. the performance is reduced dramatically.

4 - Perform acceleration with wide-open throttle in 2nd
gear, until "Valve lift diagnosis completed” (max. 4000
rpm) appears.

At speeds above 4000 rpm, misfires may be stored. Erase the
fault memory and repeat the test.

@ Note!

¢ Ifafaultis detected, it is only recorded in the fault memory after
6,000 ignitions (at idling speed approx. 3 minutes waiting time).

+ ltis important to observe the oxygen sensors during accelera-
tion with wide-open throttle or to record their behaviour with the
data logger.

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1 | Check exhaust system for

Repair exhaust sys-

leaks tem
— End
2 | Replace oxygen sensor
2470 PO152 0-P0152 page 3
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0 DME 7.8 DME 7.8
Diagnosis/troubleshooting - all naturally-aspirated
models
@ Note!
The DTC only covers electrical faults here.
Diagnostic conditions
+ Battery positive voltage between 10 V and 16 V
¢ Exhaust temperature less than 800°C
+ Oxygen sensor heating switched on for at least 120 seconds
@ Note!
DTC P0132 is stored by the DME control module when the sensor
voltage is continuously above 1.5 V for more than 5 seconds
Possible cause of fault
e Short circuit to B+ in signal wire
e Oxygen sensor faulty
e Control module faulty
Affected pins
DME control module connector Il, pin 10 and oxygen sensor jack,
bank 2, pin 3
DME control module connector Il, pin 16 and oxygen sensor jack,
bank 2, pin 4
Diagnosis/troubleshooting
@] Note!
Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 P0O152
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DME 7.8 DME 7.8
Work instruction Display OK If not OK
1 Check oxygen sen- | « Connect Porsche = Step 4 = Step 2

sor signal using System Tester |l
data logger No. 9588
¢ Start the engine
Complete the following
steps on the PST ||
¢ Select 'DME'
¢ Select 'Actual values'
¢ Select 'Filter' using
+ Select 'Oxygen sens-
ing, bank 2'
+ Highlight 'U Oxygen
sensor ahead of
TWC, bank 2' using
the () key
¢ Call up 'Data logger'
using
+ Compare the signal
with the graph shown
below
09|
08 1
0,7 |{)
06 {1 ]
0,5 {f|1
0,4 |||
0,3 ||
0,2
0,14
0
0
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() DME 7.8 DME 7.8
Work instruction Display OK If not OK
2 Check oxygen sen- | « Disconnect oxygen | Q Replace oxygen sensor; cor-
sor for internal sensor plug connec- | = Step 3 rect cause of damage, if nec-
short circuit tion ahead of cata- essary
lytic converter, bank — End
2
¢ Visual inspection
Measure resistance
between oxygen sensor
connector
¢ Pinlandpin4
¢ Pinlandpin3
3 Check for short cir-| « Remove connector [0V Repair faulty wiring; correct
cuit to B+ in wiring from DME control = Step 4 cause of damage, if neces-
between DME con- module sary
ZOI module a:)nd_ ol ® Visual inspection — End
Xygen Sensor ja
Ve : ¢ Connect 134-pin test
adapter No. 9637
+ Switch on the ignition
Measure voltage
between adapter:
¢ Pinll/10 and ground
¢ Pinll/16 and ground
+ Switch off ignition
4 Check whether additional faults have been = Step 5 Correct faults in accordance
recorded with instructions
— End
5 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!

0-P0152 page 6
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DME 7.8 DME 7.8 O

P0153

18 Oxygen Sensor Ahead of TWC, Bank 2 — Below
Limit

Diagnosis conditions

e \/ehicle at operating temperature, after this 3 minutes idle
speed, then approx. 30 seconds increased idle speed.

Possible fault cause

+ Oxygen sensor is dynamically inert

Affected terminals

Diagnosis/Troubleshooting

@ Note!

Do not use contact spray on the connectors to oxygen sensors.

Work instruction Display OK If not OK
1 | Check exhaust system for Repair exhaust sys-
leaks tem
— End
2 | Replace oxygen sensor

@ Note!

Do not exchange oxygen sensors ahead of catalytic converter and
after catalytic converter.

2469 P0153 0-30 page 1
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O DME 7.8 DME 7.8

Oxygen sensors ahead of and after catalytic converter >

1- Oxygen sensor ahead of catalytic converter
2 - Oxygen sensor after catalytic converter

0-30 page 2 2469 PO153
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DME 7.8 DME 7.8 0

PO153

02 Sensor Circuit Slow Response

Diagnostic conditions

e [Engine speed between 1000 rpm and 3000 rpm
e Engine load (relative air charge) between 12 % and 70 %
e C(Calculated TWC temperature greater than 350°C

e Oxygen sensing system active

Possible cause of fault

+ Oxygen sensor is dynamically inert

Affected terminals
I1/10 and Il/16

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the plug connections to the oxygen sensor.

Work instruction Display OK If not OK

1 | Read out the fault mem- |  If there are additional faults in
ory the memory, correct these first

2 | Read out period for sen- Less than 3 seconds | Replace oxygen
sor signal bank 2 with Sensor

scan tool in Mode 5 or
PST 2

@ Note!

Do not confuse oxygen sensor ahead of catalytic converter and oxy-
gen sensor after catalytic converter.

2469 P0153 0-30.1 page 1
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0 DME 7.8 DME 7.8

Oxygen sensors ahead of and after catalytic converter >

1- Oxygen sensor ahead of catalytic converter
2 - Oxygen sensor after catalytic converter

0-30.1 page 2 2469 P0153
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DME 7.8 DME 7.8

P0154

02 Sensor Circuit No Activity Detected

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

@ Note!

The DTC here covers the coupling of oxygen sensor heating into the
sensor signal.

Diagnostic conditions

e \ehicle at operating temperature, then 3 minutes idle speed fol-
lowed by 30 seconds increased idle speed

Possible cause of fault

+ Short circuit in oxygen sensor wiring
+ Oxygen sensor faulty (heater coupling or heating)

+ DME control module faulty

Affected terminals

DME control module connector I, pin 10 and oxygen sensor con-
nector ahead of catalytic converter, bank 2, pin 5

DME control module connector I, pin 16 and oxygen sensor con-
nector ahead of catalytic converter, bank 2, pin 1

Diagnosis/troubleshooting - all turbo models

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 PO154
Printed in Germany - 12, 2003 p0154
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o DME 7.8 DME 7.8
Work instruction Display OK If not OK
1 Check oxygen sen- | « Disconnect oxygen oo Q Oxygen sensor faulty
sor sensor plug connec- |= Step 2 = Replace oxygen sensor
tion ahead of cata- — End
lytic converter, bank
2
¢ Visual inspection
Measure resistance
between oxygen sensor
connector:
¢ Pinlandpin4d
¢ Pindandpinb
2 | Check wiring har- | « Remove connector oo Q Repair wiring; correct cause
ness between DME from DME control = Step 3 of damage, if necessary
control module and module — End
oxygen sensor jack | visyal inspection
o Connect 134-pin test
adapter No. 9637
Measure resistance
between adapter:
¢ Pinll/10 and pinll/13
¢ Pinll/16 and pinll/13
3 Check whether additional faults have been = Step 4 Correct faults in accordance
recorded with instructions
— End
4 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!

Diagnosis/troubleshooting - all naturally-aspirated
models

@ Notel

The DTC covers electrical open circuits here.

Diagnostic conditions
e Exhaust temperature between 400°C and 800°C
e Battery positive voltage between 10V and 16 V

e Oxygen sensor heating switched on for at least 120 seconds

0-PO154 page 2
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DME 7.8

DME 7.8

Possible cause of fault

*

Loose contact in connector

Open circuit in the oxygen sensor signal wire

Open circuit in the oxygen sensor ground wire

Oxygen sensor faulty (also heating)

DME control module faulty

Affected terminals

DME control module connector I, pin 10 and oxygen sensor jack,
bank 2, pin 3

DME control module connector Il, pin 16 and oxygen sensor jack,
bank 2, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1

Check oxygen sen-
sor signal using
data logger

¢ Connect Porsche
System Tester |l
No. 9588

+ Start the engine

Complete the following
steps on the PST ||

+ Select 'DME'
+ Select 'Actual values'
+ Select 'Filter' using

¢ Select 'Oxygen sens-
ing, bank 2'

+ Highlight 'U Oxygen
sensor ahead of
TWC, bank 2' using
the (5) key

¢ Call up 'Data logger'
using

+ Compare the signal
with the graph shown
below

= Step 7

= Step 2

2470 PO154
Printed in Germany - 12, 2003

p0154

0-P0154 page 3



DME 7.8

DME 7.8

0,9
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Work instruction Display OK If not OK
2 | Check oxygen sen- | « Disconnect oxygen |= Step 3 Replace faulty component;
sor plug connec- sensor plug connec- correct cause of damage, if
tion tion ahead of cata- necessary
lytic converter, bank — End
2
¢ Check visually for
corrosion and loose
contacts
3 Check oxygen sen- | Measure resistance 8toll Q Replace oxygen sensor
sor heating between pins 1 and 2 of | = Step 4 — End

4 Check reference
voltage on the oxy-
gen sensor

+ Switch on the ignition

+ Measure voltage
between pins 3 and
4 of the oxygen sen-
sor jack

+ Switch off ignition

Approx. 450 mV
= Oxygen sensor faulty
— Replace oxygen sensor

= Step b

5 Check DME con- + Remove connector | = Step 6 Replace faulty component;
trol module plug from DME control correct cause of damage, if
connection module necessary

+ Check visually for — End
corrosion and loose
contacts
0-P0154 page 4 2470 PO154
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DME 7.8 DME 7.8
Work instruction Display OK If not OK
6 Check reference ¢ Connect 134-pin test | Approx. 450 mV = Step 8
voltage on DME adapter No. 9637 = Step 7
control module + Switch on the ignition
¢ Measure voltage
between pins 3 and
4 of the oxygen sen-
sor jack
+ Switch off ignition
7 Check for open cir- | Measure resistance <2Q Repair faulty wiring; correct
cuit in wiring between: = Sporadic fault; localise cause of damage, if neces-
between DME con- ) the fault as far as possible | sary
trol module and + Adapterpinll/10and | anq then correct it: correct | — End
oxygen sensor jack | Pin 3 Of OXygen sen- | caiise of damage, if neces-
sor jack sary
+ Adapterpinll/16and | — End
pin 4 of oxygen sen-
sor jack
8 Check whether additional faults have been = Step 9 Correct faults in accordance

recorded

with instructions
— End

9 Replace DME control module

faults in the introduction!

To do this, please observe the notes on possible causes of

2470 PO154
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DME 7.8 DME 7.8

P0155

02 Sensor Heater Circuit

@ Note!

The diagnosis for this fault is different for models with turbo engines
and models with naturally-aspirated engines.

Diagnosis/troubleshooting - all turbo models

@ Note!

This fault can be detected in two different operating states. To find
out whether the fault was recorded under load or with inertia fuel
shutoff, refer to the "extended fault memory".

Diagnostic conditions for fault detection under load
e Mass air flow above 16 k&/,
e No other oxygen sensor faults

e Battery positive voltage between 10 Vand 16 V

Diagnostic conditions for fault detection with inertia fuel shutoff
e Exhaust temperature above 250°C

e Battery positive voltage greater than 10 V

o Time elapsed after start-up greater than 60 seconds

e No oxygen sensor faults

o [nertia fuel shutoff for more than 4 seconds

Possible cause of fault

+ Open circuit
+ Oxygen sensor faulty (heating)
+ DME control module faulty

Affected terminals

DME control module, connector Il, pin 13 and oxygen sensor jack
ahead of catalytic converter, bank 2, pin 4

2470 PO155
Printed in Germany - 12, 2003 p0155
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DME 7.8

DME 7.8

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK

1 | Check connector for cor- Visual inspection
rosion

2 | Check oxygen sensor Remove oxygen sensor connec- | 3.0 to 3.5 Q at Replace oxygen
heating tor ahead of catalytic converter, | 20°C Sensor

bank 2

Check resistance between pin 3
and 4 towards the oxygen sen-
sor

3 | Check voltage supply for

Start the engine

Battery positive volt-

= Repair voltage

oxygen sensor heating Measure voltage between pin 3 | 38€ supply

towards the DME control module | = SteP 4
and ground

4 | Check wiring Check resistance between pin4 | <2Q = Repair wiring
and pin Il/13

5 | Check oxygen sensor Check resistance between pin 4 |« Q Replace oxygen
and the oxygen sensor casing | If fault was recorded | sensor
Check resistance between pin 1 | during inertia fuel
and the oxygen sensor casing | Shutoff L
, . = Check engine oil

Check resistance between pin 2 consumption
and the oxygen sensor casing
Check resistance between pin 5
and the oxygen sensor casing
Check resistance between pin 6
and the oxygen sensor casing

Diagnosis/troubleshooting - all naturally-aspirated

models

Diagnostic conditions

e Exhaust temperature between 250°C and 550°C

e No other oxygen sensor faults

e Battery positive voltage between 10V and 16 V

e Time elapsed after engine start-up greater than 200 seconds

2470 PO155
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DME 7.8 DME 7.8

Possible cause of fault

+ High resistance in connector or triggering wire

Affected terminals

DME control module, connector Il, pin 13 and oxygen sensor jack
ahead of catalytic converter, bank 2, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

If not OK

Work instruction Display OK
1 Check oxygen sen- | « Disconnect oxygen = Step 2
sor plug connec- sensor plug connec-
tion tion

¢ Check visually for
loose contacts and

Replace faulty component;
correct cause of damage, if
necessary

— End

Replace oxygen sensor; cor-
rect cause of damage, if nec-
essary
— End

corrosion
2 Check resistance | ¢ Measure resistance [8 Qto 11 Q
of oxygen sensor betweenpins 1 and2 | = Step 3
heating of oxygen sensor
connector
3 Check DME con- + Remove connector = Step 4
trol module plug from DME control
connection module

¢ Check visually for
loose contacts and
corrosion

Replace faulty component;
correct cause of damage, if
necessary

— End

4 Check triggering ¢ Connect 134-pintest | <2 Q
wire adapter No. 9637 = Step b

+ Measure resistance
between adapter pin
Il/13 and pin 2 of
oxygen sensor jack

Repair faulty wiring; correct
cause of damage, if neces-
sary

— End

5 Check whether additional faults have been = Step 6

Correct faults in accordance

recorded with instructions
— End
6 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!
2470 PO155 0-PO155 page 3
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DME 7.8 DME 7.8 O

¢ Signal implausible: Turbo models up to model year 01 only
¢ Below limit: Turbo only

+ Above limit: All models

02 Sensor Circuit

Diagnostic conditions

e Exhaust temperature between 250°C and 750°C

e Battery voltage between 10 Vand 16 V

e Time elapsed after engine start-up greater than 200 seconds
e No secondary air

e No diagnosis of secondary air system

e No fuel tank ventilation

e No diagnosis of fuel tank ventilation system

e No other oxygen sensor faults

Possible cause of fault

+ Short circuit to ground in signal wire

+ Intercore short circuit

Affected terminals

DME control module connector I, pin 8 and oxygen sensor jack,
bank 1, pin 3

DME control module connector Il, pin 14 and oxygen sensor jack,
bank 1, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 PO156 0-PO156 page 1
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DME 7.8

DME 7.8

Work instruction Display OK If not OK
1 | Check wiring harness Disconnect oxygen sensor plug | Approx. 450 mV = Step 2
connection after catalytic con- | = Step 3
verter, bank 2
Visual inspection
Switch on the ignition
Measure voltage between pins 4
and 3 towards the control mod-
ule
2 Remove DME control module o Q Repair wiring har-
connector ness
Measure resistance at pin 4 and
ground towards the control mod-
ule
Measure resistance at pin 4 and
pin 3 towards the control mod-
ule
3 | Check oxygen sensor Measure resistance at pins 2 o Q Replace oxygen
and 3 sensor
Measure resistance at pins 2
and 4
Measure resistance at pin 3 and
ground
Measure resistance at pin 4 and
ground
Measure resistance at pins 3
and 4
02 Sensor Circuit Slow Response
Diagnostic conditions
e Air mass between 25 k&/, and 120 k&/,
e Oxygen sensing after catalytic converter is active
e Basic adaptation has reached steady condition
e No secondary air diagnosis
e No fuel tank ventilation diagnosis
e EVAP canister not highly loaded
e No other oxygen sensor faults
Possible cause of fault
+ Oxygen sensor faulty
2470 P0O156

0-PO156 page 2
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DME 7.8 DME 7.8

Affected terminals

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1 | Erase fault memory, then | ¢ Erase fault memory

road test vehicle or per- | , Heat the oxygen sensors (road
form short test test car under load, run engine
without load at high rpm)

+ Road test vehicle or perform
short test, ensuring that the
diagnostic conditions are met

= Step 2

2 | Read out the fault mem-
ory

No fault stored
— End

Replace oxygen
sensor

2470 PO156
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DME 7.8 DME 7.8

P0157

02 Sensor Circuit Low voltage

Diagnostic conditions

¢ Exhaust temperature between 250°C and 750°C

+ Time elapsed after engine start-up greater than 200 seconds
+ Battery positive voltage between 10 Vand 16 V

+ Oxygen sensing system active

+ No other oxygen sensor faults

+ No secondary air

+ No diagnosis of secondary air system

+ No fuel tank ventilation

+ No diagnosis of fuel tank ventilation system

Possible cause of fault
e Short circuit to ground in signal wire
e Oxygen sensor faulty

e Control module faulty

Affected pins

DME control module connector Il, pin 8 and oxygen sensor jack,
bank 2, pin 3

DME control module connector Il, pin 14 and oxygen sensor jack,
bank 2, pin 4

Diagnosis/troubleshooting

@] Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 PO157
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0 DME 7.8 DME 7.8

Work instruction Display OK If not OK
1 Check voltage sup- | « Disconnect oxygen | Approx. 450 mV = Step 3
ply sensor plug connec- | = Step 2
tion after catalytic
converter, bank 2
¢ Visual inspection
+ Measure voltage
between pins 4 and
3 towards the con-
trol module
2 | Check oxygen sen- | Measure resistance o Q Replace oxygen sensor; cor-
sor for internal between oxygen sensor: | = Step 3 rect cause of damage, if nec-
short circuit _ . essar
¢ Pin4 andpin 3 5 En)(;
¢ Pin2andpin3
¢ Pin2andpin 4
¢ Pin 4 and oxygen
SEensor casing
3 Check for short cir-| « Remove connector | Q Repair faulty wiring; correct
cuit in wiring from DME control = Step 4 cause of damage, if neces-
between DME con- module sary
gf' rgﬂdsuclﬁ;)nrqack + Visual inspection — End
/8 : ¢ Connect 134-pin test
adapter No. 9637
Measure resistance
between adapter:
¢ Pinll/8 and pin Il/14
¢ Pinll/14 and ground
4 Check whether additional faults have been = Step 5 Correct faults in accordance
recorded with instructions
— End
5 Replace DME control module To do this, please observe the notes on possible causes of
faults in the introduction!
0-P0157 page 2 2470 P0157
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DME 7.8 DME 7.8

P0158

02 Sensor Circuit High Voltage

Diagnostic conditions

+ Battery positive voltage between 10 Vand 16 V
¢ Exhaust temperature less than 800°C

+ Oxygen sensor heating switched on for at least 120 seconds

Possible cause of fault

e Short circuit to B+ in signal wire
e Oxygen sensor faulty

e Control module faulty

Affected pins

DME control module connector I, pin 8 and oxygen sensor jack,
bank 2, pin 3

DME control module connector I, pin 14 and oxygen sensor jack,
bank 2, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of

the oxygen sensor via the reference air channel).

2470 P0158
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DME 7.8

DME 7.8

Work instruction

Display OK

If not OK

1 Check voltage sup-
ply

Disconnect oxygen
sensor plug connec-
tion after catalytic
converter, bank 2

Visual inspection

Measure voltage
between pins 4 and
3 towards the con-
trol module

Approx. 450 mV
= Step 2

= Step 3

2 | Check oxygen sen-
sor for internal
short circuit

L4

Disconnect oxygen
sensor plug connec-
tion after catalytic
converter, bank 2

Visual inspection

Measure resistance
between oxygen sensor
connector

¢

*

Pin 1 and pin 4
Pin 1 and pin 3

oo Q)
= Step 3

Replace oxygen sensor; cor-
rect cause of damage, if nec-
essary
— End

3 | Check for short cir-
cuit to B+ in wiring
between DME con-
trol module and

oxygen sensor jack

*

*

Remove connector
from DME control
module

Visual inspection

Connect 134-pin test
adapter No. 9637

Switch on the ignition

Measure voltage
between adapter:

*

¢

*

Pin Il/8 and ground
Pin 1I/14 and ground
Switch off ignition

ov
= Step 4

Repair faulty wiring; correct
cause of damage, if neces-
sary

— End

recorded

4 Check whether additional faults have been

= Step 5

Correct faults in accordance
with instructions
— End

5 Replace DME control module

faults in the introduction!

To do this, please observe the notes on possible causes of

0-PO158 page 2
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DME 7.8 DME 7.8

P0159

02 Sensor Circuit Slow Response

Diagnostic conditions

Air mass between 25 g/, and 120 ke/,

Oxygen sensing after catalytic converter is active
Basic adaptation has reached steady condition
No secondary air diagnosis

No fuel tank ventilation diagnosis

EVAP canister not highly loaded

No other oxygen sensor faults

Possible cause of fault

*

Oxygen sensor faulty

Affected terminals

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1

Erase fault memory, then | ¢ Erase fault memory

road test vehicle or per- |, Heat the oxygen sensors (road
form short test test car under load, run engine
without load at high rpm)

+ Road test vehicle or perform
short test, ensuring that the
diagnostic conditions are met

= Step 2

2 | Read out the fault mem- No fault stored Replace oxygen
ory — End Sensor
2470 P0O159
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DME 7.8 DME 7.8 O

P0160

02 Sensor Circuit No Activity Detected

Diagnostic conditions

Exhaust temperature between 250°C and 750°C

Battery positive voltage between 10 Vand 16 V

Time elapsed after engine start-up greater than 200 seconds

e Oxygen sensor heating switched on for at least 120 seconds

Possible cause of fault

¢ Loose contact or corrosion in connector

+ Open circuit in the oxygen sensor signal wire
+ Open circuit in the oxygen sensor ground wire
+ Oxygen sensor faulty

+ DME control module faulty

Affected terminals

DME control module connector I, pin 8 and oxygen sensor jack,
bank 2, pin 3

DME control module connector Il, pin 14 and oxygen sensor jack,
bank 2, pin 4

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

2470 POL60 0-PO160 page 1
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p0160

DME 7.8 DME 7.8
Work instruction Display OK If not OK
1 Check oxygen sen- | « Connect Porsche = Step 7 = Step 2
sor signal using System Tester |l
data logger No. 9588
+ Start the engine
Complete the following
steps on the PST Il
¢ Select 'DME'
¢ Select 'Actual values'
+ Select 'Filter' using
+ Select 'Oxygen sens-
ing, bank 2'
+ Highlight 'U Oxygen
sensor after TWC,
bank 2' using the
key
¢ Call up 'Data logger'
using
+ Compare the signal
with the graph shown
below
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DME 7.8 DME 7.8
Work instruction Display OK If not OK
2 | Check oxygen sen- | « Disconnect oxygen |= Step 3 Replace faulty component;
sor plug connec- sensor plug connec- correct cause of damage, if
tion tion after catalytic necessary
converter, bank 2 — End
¢ Check visually for
corrosion and loose
contacts
3 Check oxygen sen- | Measure resistance 8toll @ — Replace oxygen sensor
sor heating between pins 1 and 2 of | = Step 4

OXygen sensor connec-
tor

4 | Check reference
voltage on the oxy-
gen sensor

+ Switch on the ignition

+ Measure voltage
between pins 3 and
4 of the oxygen sen-
sor jack

+ Switch off ignition

Approx. 450 mV
= Oxygen sensor faulty
— Replace oxygen sensor

= Step b

5 Check DME con-
trol module plug

+ Remove connector
from DME control

= Step 6

Replace faulty component;
correct cause of damage, if

connection module necessary
+ Check visually for — End
corrosion and loose
contacts
6 Check reference + Connect 134-pin test | Approx. 450 mV = Step 8

voltage on DME
control module

adapter No. 9637
+ Switch on the ignition

+ Measure voltage
between pins 3 and
4 of the oxygen sen-
sor jack

+ Switch off ignition

= Step 7

7 Check for open cir-
cuit in wiring
between DME con-
trol module and
oxygen sensor jack

Measure resistance
between:

+ Adapter pin Il/8 and
pin 3 of oxygen sen-
sor jack

<2Q

= Sporadic fault; localise
the fault as far as possible
and then correct it; correct
cause of damage, if neces-

Repair faulty wiring; correct
cause of damage, if neces-
sary

— End

sary
+ Adapter pinll/14 and | — End
pin 4 of oxygen sen-
sor jack
8 Check whether additional faults have been = Step 9 Correct faults in accordance

recorded

with instructions
— End

9 | Replace DME control module

faults in the introduction!

To do this, please observe the notes on possible causes of
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DME 7.8

DME 7.8

P0161

02 Sensor Heater Circuit

Signal implausible

Diagnostic conditions

e Exhaust temperature between 300°C and 600°C

e Battery positive voltage between 10 Vand 16 V

Possible cause of fault

+ Corrosion in connector

+ Oxygen sensor faulty

Affected terminals

DME control module connector I, pin 1 and oxygen sensor jack,

bank 2, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1 | Check connector for cor-

Visual inspection of all affected

= Step 2

Replace faulty com-

rosion plug connections ponent; correct
cause of damage, if
necessary
— End
2 | Check oxygen sensor Disconnect oxygen sensor plug |8to 11 Q at 20°C | Replace oxygen
heating connection after catalytic con- | = Step 3 Sensor
verter, bank 2 — End
Check resistance between pins
1 and 2 towards the oxygen sen-
sor
3 | Check oxygen sensor Check resistance betweenpinl |~ Q

and the oxygen sensor casing

Check resistance between pins
land 3

2470 POl161
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DME 7.8

Open circuit

Diagnostic conditions

e Engine running

Possible cause of fault

+ Resistance of oxygen sensor heating too high

+ Open circuit

Affected terminals

DME control module connector Il, pin 1 and oxygen sensor jack,

bank 2, pin 2

Diagnosis/troubleshooting

@] Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction

Display OK

If not OK

1 | Check oxygen sensor
heating

Disconnect oxygen sensor plug
connection after catalytic con-
verter, bank 2

Visual inspection
Check resistance between pins

1 and 2 towards the oxygen sen-

sor

8to 11 Qat 20°C

Replace oxygen
sensor

2 | Check B+ supply

Switch on the ignition

Battery positive volt-

ground

control module pin Il/1 for conti-

nuity

Measure voltage at pin 1 age
towards the DME control module
and ground

3 | Check connection to Check wire from pin 2 to DME <2Q

Repair wiring har-
ness

Below limit

Diagnostic conditions

e Engine running

0-PO161 page 2
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DME 7.8

DME 7.8

Possible cause of fault

+ Short circuit to ground in triggering wire

+ Corrosion in connector

+ Oxygen sensor faulty

+ DME control module faulty

Affected terminals

DME control module connector I, pin 1 and oxygen sensor jack,
bank 2, pin 2

Diagnosis/troubleshooting

@ Note!

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug | = Step 2 Replace faulty com-
plug connection connection after catalytic con- ponent; correct
verter, bank 2 cause of damage, if
+ Check visually for loose con- necessary
tacts and corrosion — End
2 | Check resistance of oxy- | ¢ Measure resistance between 8Qtoll Q Replace oxygen
gen sensor heating pins 1 and 2 of oxygen sensor | = Step 3 sensor; correct
connector cause of damage, if
necessary
— End
3 | Check oxygen sensor for | Measure resistance between oxy- | e Q Replace oxygen
short circuit to ground gen sensor connector: = Step 4 sensor; correct
. . cause of damage, if
¢ Pin2andpin3 necessary
+ Pin 2 and oxygen sensor casing — End
4 | Check DME control mod- | « Remove connector from DME = Step 5 Replace faulty com-
ule plug connection control module ponent; correct
+ Check visually for loose con- cause of damage, if
tacts and corrosion necessary
— End
5 | Check triggering wire + Connect 134-pin test adapter 00 Q Repair wiring; cor-
No. 9637 = Step 6 rect cause of dam-
. age, if necessary
Measure resistance between S End
adapter:
¢ Pinll/1 and pin 1I/8
+ Pinll/1 and ground
2470 PO161
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DME 7.8
Work instruction Display OK If not OK
6 | Check whether additional faults have been recorded = Step 7 Correct faults in
accordance with
instructions
— End

7 | Replace DME control module

To do this, please observe the notes on
possible causes of faults in the introduc-
tion!

Above limit

Diagnostic conditions

e Engine running

Possible cause of fault

+ Oxygen sensor faulty (heating)
¢ Short circuit to B+
+ DME control module faulty

Affected terminals

DME control module connector Il, pin 1 and oxygen sensor jack,
bank 2, pin 2

Diagnosis/troubleshooting

@ Notel

Do not use contact spray on the oxygen sensor plug connections as
this may cause irreparable damage to the wiring (contamination of
the oxygen sensor via the reference air channel).

0-PO161 page 4 ot
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Work instruction Display OK If not OK
1 | Check oxygen sensor + Disconnect oxygen sensor plug | 8 Qto 11 Q Replace oxygen
connection after catalytic con- | = Step 2 sensor; correct
verter, bank 2 cause of damage, if
« Visual inspection necessary
. — End
+ Measure oxygen sensor heating
resistance between pins 1 and 2
of oxygen sensor connector
2 | Check triggering wire + Remove connector from DME oV Repair faulty wiring;
control module = Step 3 correct cause of
o Visual inspection damage, if neces-
sar
¢ Connect 134-pin test adapter 5 %nd
No. 9637
+ Switch on the ignition
¢ Measure voltage between
adapter pin /1 and ground
+ Switch off ignition
3 | Check whether additional faults have been recorded = Step 4 Correct faults in
accordance with
instructions
— End
4 | Replace DME control module To do this, please observe the notes on
possible causes of faults in the introduc-
tion!
2470 POl61
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DME 7.8 DME 7.8

PO171

Oxygen Sensing Adaptation, Idle Range, Bank 1 —
Above Limit

Diagnosis conditions

Oxygen sensing system active
Time elapsed after engine start-up: 250 to 350 seconds (USA)
Time elapsed after engine start-up: 302 to 402 seconds (RoW)

Engine temperature greater than 60 °C

Possible fault cause

Incorrect signal from MAF sensor

Intake air system leaking

Fuel pressure too low

Volume supply of fuel pump too low

Fuel injectors fouled

PCV valve leaks

Cap of oil filler neck not closed correctly or seal is damaged

Affected terminals

Diagnosis/Troubleshooting

@ Note!

¢

¢

Air leaks ahead of the oxygen sensors can lead to a fault in adaptation =Check exhaust system for leaks.

Contrary adaptation values in connection with misfiring point to incorrectly adjusted control times=check con-

trol times and adjust if necessary.

If the fuel tank reserve light is switched on, no fault is entered.

Work instruction

Display OK

If not OK

1

Close cap of oil filler neck
properly or replace the
seal

2469 PO171
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DME 7.8

DME 7.8

negative, the fuel injectors may
be fouled

Clean fuel injectors (ultrasonic
cleaning device) or replace them

Work instruction Display OK If not OK
2 | Check signal from MAF Connect special tool 9637. 09tol.1V. Replace MAF sensor
sensor. Measure voltage at pin lll/23
and ground
Switch on the ignition.
Start the engine. Approx. 1.4V
3 | Check exhaust system for
leaks
4 | Check for air leaks in
intake air system
Check PCV valve for leaks
6 | Check fuel pressure
Check volume supply of
fuel pump
8 | Fuel injectors fouled If preceding Check Points were

0-36.2 page 2
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DME 7.8

PO172

Oxygen Sensing Adaptation, Idle Range, Bank 1 —
Below Limit

Diagnosis conditions

Oxygen sensing system active
Time elapsed after engine start-up: 250 to 350 seconds (USA)
Time elapsed after engine start-up: 302 to 402 seconds (RoW)

Engine temperature greater than 60 °C

Possible fault cause

*

*

*

Incorrect signal from MAF sensor

Fuel pressure too high
Fuel injector leaking

EVAP canister purge valve open

Affected terminals

Diagnosis/Troubleshooting

@ Note!

If DTC P0445 (fuel tank vent valve - short to ground) is stored, correct this fault first. An open EVAP canister
purge valve can lead to the lean threshold being reached.

¢

For vehicles in the USA, the upper load range will probably not be reached. The only case in which a fault could

be stored is during driving while towing a trailer or caravan on a hill.

Contrary adaptation values in connection with misfiring point to incorrectly adjusted control times=check con-
trol times and adjust if necessary.

If the fuel tank reserve light is switched on, no fault is entered.

Work instruction Display OK If not OK
1 | Check signal from MAF Connect special tool 9637. 09tol.1V. Replace MAF sensor
Sensor. Measure voltage at pin lll/23
and ground
Switch on the ignition.
Start the engine. Approx. 1.4V
2 | Check fuel pressure
2469 P0172
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DME 7.8

DME 7.8

Work instruction

Display OK

If not OK

3 | Check fuel pressure regu-
lator, vacuum connection
and fuel return line

Remove vacuum hose from fuel
pressure regulator

Connect special tool 9103/2 to
vacuum hose

Start the engine.

0.4 - 0.6 bar

Check the intake air
system for leaks
and check vacuum
line to fuel pressure
regulator for restric-
tions.

Check housing of fuel pressure

regulator for damage and defor-

mation

Replace the fuel
pressure regulator if
it is damaged with
the result that the
spring pre-tension-
ing is increased

4 | Check EVAP canister
purge valve

Disconnect hose from EVAP can-

ister purge valve to intake sys-
tem at EVAP canister purge
valve

Remove connector of EVAP can-

ister purge valve

Connect special tool 9160/1 to
EVAP canister purge valve

Generate vacuum of approx. 0.7
bar

The vacuum must
not fall below 0.5
bar after 10 minutes

5 | Check fuel injectors for
leaks

0-36.3 page 2
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DME 7.8 DME 7.8

PO174

Oxygen Sensing Adaptation, Idle Range, Bank 2 —
Above Limit

Diagnosis conditions

Oxygen sensing system active
Time elapsed after engine start-up: 250 to 350 seconds (USA)
Time elapsed after engine start-up: 302 to 402 seconds (RoW)

Engine temperature greater than 60 °C

Possible fault cause

Incorrect signal from MAF sensor

Intake air system leaking

Fuel pressure too low

Volume supply of fuel pump too low

Fuel injectors fouled

PCV valve leaks

Cap of oil filler neck not closed correctly or seal is damaged

Affected terminals

Diagnosis/Troubleshooting

@ Note!

¢

¢

Air leaks ahead of the oxygen sensors can lead to a fault in adaptation =Check exhaust system for leaks.

Contrary adaptation values in connection with misfiring point to incorrectly adjusted control times=check con-

trol times and adjust if necessary.

If the fuel tank reserve light is switched on, no fault is entered.

Work instruction

Display OK

If not OK

1

Close cap of oil filler neck
properly or replace the
seal

2469 PO174
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DME 7.8

DME 7.8

negative, the fuel injectors may
be fouled

Clean fuel injectors (ultrasonic
cleaning device) or replace them

Work instruction Display OK If not OK
2 | Check signal from MAF Connect special tool 9637. 09tol.1V. Replace MAF sensor
sensor. Measure voltage at pin lll/23
and ground
Switch on the ignition.
Start the engine. Approx. 1.4V
3 | Check exhaust system for
leaks
4 | Check for air leaks in
intake air system
Check PCV valve for leaks
6 | Check fuel pressure
Check volume supply of
fuel pump
8 | Fuel injectors fouled If preceding Check Points were
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DME 7.8

PO175

Oxygen Sensing Adaptation, Idle Range, Bank 2 —
Below Limit

Diagnosis conditions

Oxygen sensing system active
Time elapsed after engine start-up: 250 to 350 seconds (USA)
Time elapsed after engine start-up: 302 to 402 seconds (RoW)

Engine temperature greater than 60 °C

Possible fault cause

*

*

*

Incorrect signal from MAF sensor

Fuel pressure too high
Fuel injector leaking

EVAP canister purge valve open

Affected terminals

Diagnosis/Troubleshooting

@ Note!

If DTC P0445 (fuel tank vent valve - short to ground) is stored, correct this fault first. An open EVAP canister
purge valve can lead to the lean threshold being reached.

¢

For vehicles in the USA, the upper load range will probably not be reached. The only case in which a fault could

be stored is during driving while towing a trailer or caravan on a hill.

Contrary adaptation values in connection with misfiring point to incorrectly adjusted control times=check con-
trol times and adjust if necessary.

If the fuel tank reserve light is switched on, no fault is entered.

Work instruction Display OK If not OK
1 | Check signal from MAF Connect special tool 9637. 09tol.1V. Replace MAF sensor
Sensor. Measure voltage at pin lll/23
and ground
Switch on the ignition.
Start the engine. Approx. 1.4V
2 | Check fuel pressure
2469 PO175
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DME 7.8

Work instruction

Display OK

If not OK

3 | Check fuel pressure regu-
lator, vacuum connection
and fuel return line

Remove vacuum hose from fuel
pressure regulator

Connect special tool 9103/2 to
vacuum hose

Start the engine.

0.4 - 0.6 bar

Check the intake air
system for leaks
and check vacuum
line to fuel pressure
regulator for restric-
tions.

Check housing of fuel pressure

regulator for damage and defor-

mation

Replace the fuel
pressure regulator if
it is damaged with
the result that the
spring pre-tension-
ing is increased

4 | Check EVAP canister
purge valve

Disconnect hose from EVAP can-

ister purge valve to intake sys-
tem at EVAP canister purge
valve

Remove connector of EVAP can-

ister purge valve

Connect special tool 9160/1 to
EVAP canister purge valve

Generate vacuum of approx. 0.7
bar

The vacuum must
not fall below 0.5
bar after 10 minutes

5 | Check fuel injectors for
leaks
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DME 7.8 DME 7.8

P0197

125 0il temperature sensor - below limit

Diagnosis conditions

e |dle speed

o Time elapsed after engine start-up greater than 5 minutes

Possible fault cause

+ Temperature sensor faulty
+ Wiring harness
+ DME control module faulty

Affected terminals
Terminal lll/5 and lll/17

Resistance values

60  2.8-3.5kQ

°C

90 1.0-1.3kQ
°C

120 0.4-0.6 kQ
°C

1709 PO197
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DME 7.8

Diagnosis/troubleshooting

Work instruction

Display OK

If not OK

1 | Check temperature sen-
sor

Connect special tool 9637 to
wiring harness (DME control
module plug)

Measure resistance between Pin
/17 and Pin lll/5

2.8-3.5kQ
(at 60 °C)
= Step 2

Replace tempera-
ture sensor
— End

2 | Check wiring from DME
control module to temper-
ature sensor for continu-

ity

Connect special tool 9637 to
wiring harness (DME control
module plug)

Remove plug connection of tem-

perature sensor

Measure resistance between
special tool 9637 Pin lll/17 and
temperature sensor plug Pin 2

Measure resistance between
special tool 9637 Pin lll/5 and
temperature sensor plug Pin 1

0-5Q
= Step 3

Repair wiring har-
ness
— End

3 | Check wiring from DME
control module to temper-
ature sensor for short to
ground

Connect special tool 9637 to
wiring harness (DME control
module plug)

Remove plug connection of tem-

perature sensor

Measure resistance between Pin
ll/5 and ground

o Q
= Step 4

Repair wiring har-
ness
— End

Replace DME control module

= Step 5

Perform adaptation

*
¢
*
*

Switch on the ignition
Wait one minute
Do not press the accelerator

Switch off the ignition for at
least 10 seconds

Read out the fault memory

— End

0-37 page 2
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DME 7.8 DME 7.8

P0198

125 0il temperature sensor - above limit

Diagnosis conditions

e |dle speed

o Time elapsed after engine start-up greater than 5 minutes

Possible fault cause

+ Temperature sensor faulty
+ Wiring harness
+ DME control module faulty

Affected terminals
Terminal lll/5 and lll/17

Resistance values

60  2.8-3.5kQ

°C
90 1.0-1.3kQ
°C
120 0.4-0.6 kQ
°C

Diagnosis/troubleshooting

Work instruction Display OK If not OK
1 | Check temperature sen- Connect special tool 9637 to 2.8-3.5kQ Replace tempera-
sor wiring harness (DME control (at 60 °C) ture sensor
module plug) = Step 2 — End
Measure resistance between Pin
lll/17 and Pin lll/5
2 | Check wiring from DME Connect special tool 9637 to oV Repair wiring har-
control module to temper- wiring harness (DME control = Step 3 ness
ature sensor for short to module plug) — End
B+ Remove plug connection of tem-
perature sensor
Switch on the ignition
Measure voltage between Pin lll/
5 and ground
1709 P0198 0-38 page 1
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0 DME 7.8 DME 7.8
Work instruction Display OK If not OK
3 | Replace DME control module = Step 4
4 | Perform adaptation + Switch on the ignition — End

+ Wait one minute

+ Do not press the accelerator

+ Switch off the ignition for at

least 10 seconds

+ Read out the fault memory
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DME 7.8

P0201

Fuel Injector, Cylinder 1 — Open Circuit

Diagnosis conditions

Engine running

Possible fault cause

+ Fuel injector (coil) open circuit

+ Open circuit in wiring

+ DME control module

Affected terminals

Terminal lll/41

@ Note!

Open circuit causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-
tor 1

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
open circuit.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-
tor

Measure resistance between
special tool 9637 pin lll/41 and
fuel injector plug pin 2

0-50Q
= Step 3.

Repair wiring har-
ness
- End.

2440 P0201
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DME 7.8 DME 7.8
Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
0-38.1 page 2 2440 P0201
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DME 7.8

P0202

Fuel Injector, Cylinder 2 — Open Circuit

Diagnosis conditions

Engine running

Possible fault cause

+ Fuel injector (coil) open circuit

+ Open circuit in wiring

+ DME control module

Affected terminals

Terminal ll/40

@ Note!

Open circuit causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-
tor 2

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
open circuit.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-
tor

Measure resistance between
special tool 9637 pin lll/40 and
fuel injector plug pin 2

0-50Q
= Step 3.

Repair wiring har-
ness
- End.
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
0-38.2 page 2 2440 P0202
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P0203

Fuel Injector, Cylinder 3 — Open Circuit

Diagnosis conditions

Engine running

Possible fault cause

+ Fuel injector (coil) open circuit

+ Open circuit in wiring

+ DME control module

Affected terminals

Terminal lll/15

@ Note!

Open circuit causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-
tor 3

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
open circuit.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-
tor

Measure resistance between
special tool 9637 pin lll/15 and
fuel injector plug pin 2

0-50Q
= Step 3.

Repair wiring har-
ness
- End.
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
0-38.3 page 2 2440 P0203
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DME 7.8

P0204

Fuel Injector, Cylinder 4 — Open Circuit

Diagnosis conditions

Engine running

Possible fault cause

+ Fuel injector (coil) open circuit

+ Open circuit in wiring

+ DME control module

Affected terminals

Terminal lll/27

@ Note!

Open circuit causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-
tor 4

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
open circuit.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-
tor

Measure resistance between
special tool 9637 pin lll/27 and
fuel injector plug pin 2

0-50Q
= Step 3.

Repair wiring har-
ness
- End.
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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P0205

Fuel Injector, Cylinder 5 — Open Circuit

Diagnosis conditions

Engine running

Possible fault cause

+ Fuel injector (coil) open circuit

+ Open circuit in wiring

+ DME control module

Affected terminals

Terminal lll/2

@ Note!

Open circuit causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-

tor 5

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
open circuit.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-

tor

Measure resistance between
special tool 9637 pin lll/2 and
fuel injector plug pin 2

0-50Q
= Step 3.

Repair wiring har-
ness
- End.
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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DME 7.8

P0206

Fuel Injector, Cylinder 6 — Open Circuit

Diagnosis conditions

Engine running

Possible fault cause

+ Fuel injector (coil) open circuit

+ Open circuit in wiring

+ DME control module

Affected terminals

Terminal lll/28

@ Note!

Open circuit causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-
tor 6

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
open circuit.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-
tor

Measure resistance between
special tool 9637 pin lll/28 and
fuel injector plug pin 2

0-50Q
= Step 3.

Repair wiring har-
ness
- End.
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
0-38.6 page 2 2440 P0206

p0206

Printed in Germany - 6, 2002



DME 7.8

DME 7.8

P0221

Accelerator Pedal Potentiometer 2 — Signal Implausi-

ble

Diagnosis conditions

¢ Ignition on (approx. 30 sec.)

e Battery positive voltage greater than 7 V

Possible fault cause

+ Pedal sensor

Affected terminals

@ Note!

+ The system operates in pedal sensor standby mode, i.e. the
angle of the accelerator pedal is calculated from the residual

position sensor signal.

¢ The maximum pedal value is limited to 30 %.

¢ The dynamic is limited.

Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Replace pedal sensor

- End.

- End.
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P0222

Accelerator Pedal Potentiometer 2 — Below Limit

Diagnosis conditions

¢ |gnition on (approx. 30 sec.)

e Battery positive voltage greater than 7 V

Possible fault cause

+ Short circuit to ground
+ Pedal sensor

Affected terminals

Terminal IV/13

@ Note!

+ The system operates in pedal sensor standby mode, i.e. the
angle of the accelerator pedal is calculated from the residual

position sensor signal.
+ The maximum pedal value is limited to 30 %.

+ The dynamic is limited.

Diagnosis/Troubleshooting

Work instruction Display OK If not OK
1 | Check wiring from DME + Connect special tool 9637 to L N0) Repair wiring har-
control module, Pin IV/ wiring harness (DME control = Step 2. ness
13, to pedal sensor, Pin module plug). - End.
2, for short circuit to + Measure resistance between
ground special tool Pin IV/13 and
ground
2 | Replace pedal sensor - End. - End.
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DME 7.8

P0223

Accelerator pedal potentiometer 2 — above limit

Diagnosis conditions

e Ignition on (approx. 30 sec.)

e Battery positive voltage greater than 7 V

Possible fault cause

+ Short circuit to B+ in signal wire

*

Pedal sensor faulty

Affected terminals

Terminal IV/13

@ Note!

The system operates in pedal sensor standby mode, i.e. the
angle of the accelerator pedal is calculated from the residual

*

position sensor signal.

The maximum pedal value is limited to 30 %.

The dynamic is limited.

Diagnosis/troubleshooting

Work instruction Display OK If not OK
1 | Check wiring from DME Connect special tool 9637 to ov Repair wiring har-

control module IV/13 to wiring harness (DME control = Step 2 ness

pedal sensor, pin 2, for module plug) — End.

short circuit to B+. Switch on the ignition
Measure voltage between spe-
cial tool pin IV/13 and ground

2 | Replace pedal sensor — End
2078 P0223 0-P0223 page 1
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P0230

Fuel Pump Relay Output Stage — Open Circuit

Diagnosis conditions

* Engine started

@ Note!

The triggering wire for the fuel pump relay, terminal 85, is moni-
tored.

Possible fault cause

+ Fuel pump relay
+ Open circuit
+ DME control module

Affected terminals

Terminal IV/10

Diagnosis/Troubleshooting

+ Measure resistance between
special tool 9637, Pin IV/10,
and fuel pump relay slot, Pin 6
(terminal 85)

Work instruction Display OK If not OK
1 | Check fuel pump relay + Remove fuel pump relay Approx. 75 Q Replace fuel pump
o Measure resistance between Pin | = SteP 2 relay
85 and Pin 86 ~ End

2 | Check wiring from DME + Connect special tool 9637 to 0-50 Check plug connec-
control module, PinIV/10, wiring harness (DME control = Step 3. tion X 2/3 and wir-
to fuel pump relay for con- module plug). ing harness
tinuity + Remove fuel pump relay ~ End

3 | Replace DME control module. = Step 4.

+ Switch on the ignition. - End.
+ Wait one minute.

+ Do not press the accelerator.
.

Switch off the ignition for at
least 10 seconds.

+ Read out the fault memory.

Perform adaptation.

2472 P0230
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Fuel Pump Relay Output Stage — Below Limit
Diagnosis conditions
* Engine started
@ Note!
The triggering wire for the fuel pump relay, terminal 85, is moni-
tored.
Possible fault cause
+ Fuel pump relay
+ Short circuit to ground
+ DME control module
Affected terminals
Terminal IV/10
Diagnosis/Troubleshooting
Work instruction Display OK If not OK
1 | Check fuel pump relay + Remove fuel pump relay Approx. 75 Q Replace fuel pump
+ Measure resistance between Pin | = Step 2 relay
85 and Pin 86 ~ End
2 | Check wiring from DME + Connect special tool 9637 to o Q Repair wiring har-
control module, Pin IV/10, wiring harness (DME control = Step 3. ness
to fuel pump relay for module plug). - End.
short circuit to ground + Remove fuel pump relay
+ Measure resistance between
special tool 9637 Pin IV/10 and
ground
Replace DME control module. = Step 4.
Perform adaptation. Switch on the ignition. - End.

¢
¢
¢
¢

Wait one minute.
Do not press the accelerator.

Switch off the ignition for at
least 10 seconds.

Read out the fault memory.

0-38.10 page 2
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Fuel Pump Relay Output Stage — Above Limit

Diagnosis conditions
e Engine running

e Battery positive voltage greater than 7 V

@ Note!

The triggering wire for the fuel pump relay, terminal 85, is moni-
tored.

Possible fault cause

+ Fuel pump relay
+ Short circuit to B+

+ DME control module

Affected terminals

Terminal IV/10

Diagnosis/Troubleshooting

short circuit to B+ + Remove fuel pump relay

+ Measure voltage between spe-
cial tool Pin IV/10 and ground

+ lIgnition on

Work instruction Display OK If not OK
1 | Check fuel pump relay + Remove fuel pump relay Approx. 75 Q Replace fuel pump
+ Measure resistance between Pin | = Step 2 relay
85 and Pin 86 ~ End
2 | Check wiring from DME + Connect special tool 9637 to ov Repair wiring har-
control module, Pin IV/10, wiring harness (DME control = Step 3. ness
to fuel pump relay for module plug). - End.

3 | Replace DME control module. = Step 4.

Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.

+ Do not press the accelerator.
.

Switch off the ignition for at
least 10 seconds.

+ Read out the fault memory.

2472 P0230
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P0234

Boost Pressure Characteristic, Upper Value Exceeded
- Above Limit

Diagnosis conditions

e (Charge pressure control active

Possible fault cause

+ Leakage at pressure hoses from frequency valve to the bypass
flaps

+ Frequency valve faulty
+ Vacuum modulators for bypass flaps leaking

+ Bypass flaps incorrectly adjusted

Affected terminals

Diagnosis/Troubleshooting

Work instruction Display OK

If not OK

1 | Check frequency valve

Replace frequency
valve

2 | Check pressure hoses for
leaks

Replace pressure
hoses or eliminate
leaks

3 | Check vacuum modula-

Replace vacuum

tors for bypass flaps for modulators
leaks

4 | Check adjustment of Adjust bypass flaps
bypass flaps

2102 P0234
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P0237

353 Pressure Sensor - Below Limit

Diagnosis conditions

e |gnition on

Possible fault cause

¢ Short circuit to ground

¢ Pressure sensor faulty

Affected terminals

/39

Diagnosis/Troubleshooting

Work instruction Display OK If not OK
1 | Check wiring from pres- | « Connect special tool 9637 to 00 Q
sure sensor to DME con- wiring harness (DME control
trol module for short to module plug).
ground. + Remove connector from pres-
sure sensof.
+ Measure resistance between
special tool 9637 pin lIl/39 and
ground.
2 | Replace pressure sensor.
2190 P0237 0-41 page 1
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DME 7.8

P0238

353 Pressure Sensor - Above Limit

Diagnosis conditions

e |gnition on

Possible fault cause

+ Short circuit to B+
+ Open circuit

¢ Pressure sensor faulty

Affected terminals

/39

Diagnosis/Troubleshooting

sure sensor to DME con-

trol module for continuity.

sure sensor plug pin 4 to DME
control module pin lll/39 for
continuity.

Work instruction Display OK If not OK
1 | Check wiring from pres- Connect special tool 9637 to oV Repair wiring har-
sure sensor to DME con- wiring harness (DME control ness.
trol module for short to module plug).
B+. Remove connector of pressure
Sensor.
Switch on the ignition.
Measure voltage between pin lll/
39 and ground.
2 | Check wiring from pres- Check wire from charge pres- 0-5Q

3 | Check pressure sensor
voltage.

Connect special tool 9637.
Switch on the ignition.

Measure voltage between spe-
cial tool 9637 pin lll/39 and
ground.

Or read out voltage value with
the PST2.

Depending on ambi-

ent pressure: See
Figure 1.

Replace pressure
SEensor.

2190 P0238
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P0261

Fuel Injector, Cylinder 1 — Below Limit

Diagnosis conditions

Engine running

Possible fault cause

+ Short circuit to ground in wiring

+ DME control module

Affected terminals

Terminal lll/41

@ Note!

Short to ground causes the fuel injector to be permanently open.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-
tor 1

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
short to ground.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-
tor

Measure resistance between
special tool 9637 pin lll/41 and
ground.

o Q
= Step 3.

Repair wiring har-
ness
- End.

2440 P0O261
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DME 7.8 DME 7.8
Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
0-42.1 page 2 2440 P0261
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P0262

Fuel Injector, Cylinder 1 — Above Limit

Diagnosis conditions

e Engine running

e Battery positive voltage greater than 7 V

Possible fault cause

+ Fuel injector (coil) short circuit

+ Short circuit to B+ in wiring

+ DME control module

Affected terminals

Terminal lll/41

@ Note!

Short to B+ causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Check fuel injector

Remove connector of fuel injec-

tor 1

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

2 | Check wiring harness for
short to B+.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-

tor

Measure voltage between spe-
cial tool 9637 pin lll/41 and
ground.

lgnition on

ov
= Step 3.

Repair wiring har-
ness
- End.

2440 P0262
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
0-42.2 page 2 2440 P0262
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P0264

Fuel Injector, Cylinder 2 — Below Limit

Diagnosis conditions

Engine running

Possible fault cause

+ Short circuit to ground in wiring

+ DME control module

Affected terminals

Terminal ll/40

@ Note!

Short to ground causes the fuel injector to be permanently open.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-
tor 2

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
short to ground.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-
tor

Measure resistance between
special tool 9637 pin lll/28 and
ground.

o Q
= Step 3.

Repair wiring har-
ness
- End.

2440 P0264
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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P0265

Fuel Injector, Cylinder 2 — Above Limit

Diagnosis conditions

e Engine running

e Battery positive voltage greater than 7 V

Possible fault cause

+ Fuel injector (coil) short circuit

+ Short circuit to B+ in wiring

+ DME control module

Affected terminals

Terminal ll/40

@ Note!

Short to B+ causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Check fuel injector

Remove connector of fuel injec-

tor 2

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

2 | Check wiring harness for
short to B+.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-

tor

Measure voltage between spe-
cial tool 9637 pin lll/40 and
ground.

lgnition on

ov
= Step 3.

Repair wiring har-
ness
- End.

2440 P0265
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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P0O267

Fuel Injector, Cylinder 3 — Below Limit

Diagnosis conditions

Engine running

Possible fault cause

+ Short circuit to ground in wiring

+ DME control module

Affected terminals

Terminal lll/15

@ Note!

Short to ground causes the fuel injector to be permanently open.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-
tor 3

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
short to ground.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-
tor

Measure resistance between
special tool 9637 pin lll/15 and
ground.

o Q
= Step 3.

Repair wiring har-
ness
- End.

2440 P0267
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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P0268

Fuel Injector, Cylinder 3 — Above Limit

Diagnosis conditions

Engine running

Possible fault cause

+ Fuel injector (coil) short circuit

+ Short circuit to B+ in wiring

+ DME control module

Affected terminals

Terminal lll/15

@ Note!

Short to B+ causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-

tor 3

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
short to B+.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-

tor

Measure voltage between spe-
cial tool 9637 pin lll/15 and
ground.

lgnition on

ov
= Step 3.

Repair wiring har-
ness
- End.
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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P0270

Fuel Injector, Cylinder 4 — Below Limit

Diagnosis conditions

Engine running

Possible fault cause

+ Short circuit to ground in wiring

+ DME control module

Affected terminals

Terminal lll/27

@ Note!

Short to ground causes the fuel injector to be permanently open.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-
tor 4

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
short to ground.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-
tor

Measure resistance between
special tool 9637 pin lll/27 and
ground.

o Q
= Step 3.

Repair wiring har-
ness
- End.

2440 P0270
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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P0O271

Fuel Injector, Cylinder 4 — Above Limit

Diagnosis conditions

e Engine running

e Battery positive voltage greater than 7 V

Possible fault cause

+ Fuel injector (coil) short circuit

+ Short circuit to B+ in wiring

+ DME control module

Affected terminals

Terminal lll/27

@ Note!

Short to B+ causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Check fuel injector

Remove connector of fuel injec-

tor 4

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

2 | Check wiring harness for
short to B+.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-

tor

Measure voltage between spe-
cial tool 9637 pin lll/27 and
ground.

lgnition on

ov
= Step 3.

Repair wiring har-
ness
- End.
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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P0273

Fuel Injector, Cylinder 5 — Below Limit

Diagnosis conditions

Engine running

Possible fault cause

+ Short circuit to ground in wiring

+ DME control module

Affected terminals

Terminal lll/2

@ Note!

Short to ground causes the fuel injector to be permanently open.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-

tor 5

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
short to ground.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-

tor

Measure resistance between
special tool 9637 pin lll/2 and
ground.

o Q
= Step 3.

Repair wiring har-
ness
- End.

2440 P0273
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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P0O274

Fuel Injector, Cylinder 5 — Above Limit

Diagnosis conditions

e Engine running

e Battery positive voltage greater than 7 V

Possible fault cause

+ Fuel injector (coil) short circuit

+ Short circuit to B+ in wiring

+ DME control module

Affected terminals

Terminal lll/2

@ Note!

Short to B+ causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Check fuel injector

Remove connector of fuel injec-

tor 5

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

2 | Check wiring harness for
short to B+.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-

tor

Measure voltage between spe-
cial tool 9637 pin lll/2 and
ground.

lgnition on

ov
= Step 3.

Repair wiring har-
ness
- End.
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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P0O276

Fuel Injector, Cylinder 6 — Below Limit

Diagnosis conditions

Engine running

Possible fault cause

+ Short circuit to ground in wiring

+ DME control module

Affected terminals

Terminal lll/28

@ Note!

Short to ground causes the fuel injector to be permanently open.

Diagnosis/Troubleshooting

Battery positive voltage greater than 7 V

Work instruction

Display OK

If not OK

1

Check fuel injector

Remove connector of fuel injec-
tor 6

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

Check wiring harness for
short to ground.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-
tor

Measure resistance between
special tool 9637 pin lll/28 and
ground.

o Q
= Step 3.

Repair wiring har-
ness
- End.

2440 P0276
Printed in Germany - 6, 2002

p0276

0-42.11 page 1




0
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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PO277

Fuel Injector, Cylinder 6 — Above Limit

Diagnosis conditions

e Engine running

e Battery positive voltage greater than 7 V

Possible fault cause

+ Fuel injector (coil) short circuit

+ Short circuit to B+ in wiring

+ DME control module

Affected terminals

Terminal lll/28

@ Note!

Short to B+ causes the fuel injector to be continually closed.

Diagnosis/Troubleshooting

Work instruction

Display OK

If not OK

1 | Check fuel injector

Remove connector of fuel injec-

tor 6

Connect special tool V.A.G.
1315 A/1

Measure resistance at special
tool V.A.G. 1315 A/1

11-13Q
(at 20 °C)
= Step 2.

Replace fuel injector
- End

2 | Check wiring harness for
short to B+.

Connect special tool 9637 to
wiring harness (DME control
module plug).

Remove connector of fuel injec-

tor

Measure voltage between spe-
cial tool 9637 pin lll/28 and
ground.

lgnition on

ov
= Step 3.

Repair wiring har-
ness
- End.
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Work instruction Display OK If not OK
3 | Replace DME control module = Step 4.
4 | Perform adaptation. + Switch on the ignition. - End.
+ Wait one minute.
+ Do not press the accelerator.
+ Switch off the ignition for at
least 10 seconds.
+ Read out the fault memory.
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PO300

507 Misfire detection (sum total)

Diagnosis conditions

A cycle of 1,000 crankshaft revolutions is evaluated (for misfire
damaging to the TWC, 200 crankshaft revolutions). The misfire
rates are compared with a threshold value. If the misfire rate is

greater than the threshold value, a fault is recorded in the mem-

ory.

The Check Engine Malfunction Indicator Lamp (MIL) is switched
on and stays on when the misfire rate lies above the threshold
value at which the emission limit values are exceeded during two
consecutive driving cycles (in the case of EOBD 3 driving
cycles).

If the misfire rate may lead to permanent damage to the TWC,
the Check Engine MIL flashes. If the misfire rate is no longer
reached during the first journey, the MIL goes out. If the rate is
reached during the next journey, the MIL flashes. If this misfire
rate is subsequently no longer reached, the MIL changes to a
continuous light.

@ Note!

¢

When using a block heater (for heating coolant), start and driving

off difficulties or misfiring can occur if the block heater was con-

nected for less than 4 hours.

When the fuel tank is driven to empty, misfiring can occur. For
this reason the fuel level in the tank is also stored in the memory
when misfiring occurs. If the tank was nearly empty, there was
probably no fault. Erase fault memory and road test vehicle.

In the event of a short circuit to B+ or ground in the oxygen sen-

sors ahead of the TWC, the mixture becomes too lean or too
rich. This can cause misfiring. If, in addition, an oxygen sensor
signal fault ahead of the TWC is stored in memory, first correct
this fault and then road test the vehicle.

Possible fault cause

Fault in ignition system

Fault in injection system
Flat-base tappets (valve lift fault)
Mixture too rich

Mixture too lean
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+ Mechanical causes:
Valve lifter chattering
This is caused by dirt in the valve lifter.

When the Check Engine MIL lights up, a chattering valve lifter may
also occur for a certain time. The DME control module registers
(sporadic) misfiring at one or more cylinders. The mixture adapta-
tion values are normal.

Remedy:

1 - Remove lifter bores, check for damage and blow out oil
passages.

2 - Replace all valve lifters.
3 - During the test drive, listen for valve lifter noises.
Camshaft control times adjusted

The camshaft control times have changed. No chattering noises

occur. The DME control module indicates misfiring for the entire cyl-

inder bank 1 or 2. The mixture adaptation values in the idle speed
range differ in bank 1 and bank 2, the mixture adaptation values in
the upper and lower load ranges are generally normal.

Remedy:

1 - Carry out raw emission measurement:
1. Reset mixture adaptation values (disconnect battery)

2. Disconnect oxygen sensors

If the difference between bank 1 and bank 2 is greater than approx.
0.8 %, then

1 - Set the camshaft control times again.

2 - Road test vehicle. The mixture adaptation values must
be normal.

VarioCam does not switch over completely

The VarioCam does not switch over completely from power to
torque valve timing.

An indication of this problem is misfiring detected by the DME con-
trol module in the range of 1200 - 1500 rpm occurring in an entire
bank.

The mixture adaptation values are normal.

Remedy:
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1 - Replace VarioCam.
2 - Road test vehicle.
Other possible fault causes

+ worn camshafts
+ leaking valves
+ faulty piston rings

If opposing cylinders have misfiring, the cause could be the sensor
wheel.

If valve lift faults are suspected, perform the system test for large
lift and the system test for small lift with the Porsche System Tester
2.

@ Note!

If the battery was disconnected, at least range 1 of sensor wheel
adaptation must be adapted before troubleshooting is carried out;
see actual values explanation.

Affected terminals

Diagnosis/Troubleshooting

@ Note!

If there is a lot of oil in the engine, check that the oil filler tube and
cap are tight.

Work instruction Display OK If not OK
1 | Check for air leaks in intake air system = Step 2. Repair intake air
system
- End.
2 | Carry out pressure loss test = Step 3. Repair engine
- End
3 | Check spark plugs. = Step 4. Replace faulty spark
Specified spark plugs: plug(s).
Electrode gap: 1.6 mm = 0.2 mm. - End
Check appearance of spark plugs
4 | Check spark plug connectors Approx. 2 kQ Replace faulty spark
= Step 5 plug connectors.
- End

2470 P0O300
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Work instruction Display OK If not OK
5 | Check ignition coil(s) ¢ Measure resistance between Pin | 0,310 0,7 Q Replace ignition
1 and Pin 15 (at 20 °C) coil(s)
= Step 6. - End
6 | Check all connectors for secure fastening and corrosion = Step 7. Clean plug connec-
tions and connect
securely.
- End
7 | Check fuel pressure Undo and remove the closure = Step 8.
cap of the fuel collection pipe
test connection (A/F 13 mm)
Connect pressure gauge (spe-
cial tool P 378a) to connecting
line (special tool 9559) and con-
nect to test connection.
Actuate fuel pump, either with
the Porsche System Tester or
via a fuel pump relay without
tester
Nominal test value, stationary 3,8+ 0.2 bar
engine
Nominal test value, engine idling | 3,3 + 0.2 bar
= Step 9
@ Note!
The seal or sealing ring in the brass closure cap is not exchangea-
ble. It must therefore be used only once.
Tightening torque of new brass closure cap 2.5 + 0.5 Nm
(2.0 £ 0.5 ftlb.)
0-43 page 4 2470 P0300
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Work instruction

Display OK

If not OK

8 | Check volume supply of
fuel pump.
(Fuel filter and electrical
supply OK)

Relieve pressure in fuel tank by
opening tank cap.

Connect Porsche System Tester
2

Remove complete air filter sys-
tem

Detach fuel return line (A/F 17
mm) from the engine compart-
ment (left), taking care to hold it
fast (A/F 17 mm).

Collect residual fuel
Observe safety regulations

Connect fuel hose (shop-made,
approx. 1.5 metres long) to the
fitting and hold in a measuring

container

Actuate fuel pump with the Por-
sche System Tester 2 and allow
fuel to flow into the measuring
container for 30 seconds

Volume supply must be at least
850 cm3/ 30 s, i.e. after 30
seconds at least 850 cm3 of
fuel must be in the measuring
container.

- End.

@ Note!

It is essential to observe safety regulations for handling fuel.

Work instruction

Display OK

If not OK

9 Check triggering of fuel
injectors

9a B+ supply

9 Coil resistance of fuel
injectors

+ The fuel injectors can be indi-

vidually suppressed with the
Porsche System Tester 2 in the
menu 'Drive link active'

+ Remove connector of fuel injec-

tor to be checked

+ Measure voltage between valve

plug contact Pin 1 and ground

+ Switch on the ignition.

+ Remove connector of fuel injec-

tor to be checked

+ Measure resistance between

the terminals of the fuel injec-
tor

The engine idle
speed decreases if
triggering is OK

>11V
= Step 9b

11-13Q
= Step 9c

Check triggering
= Step 9a

Check wiring
according to wiring
diagram for continu-
ity or short circuit
- End
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Work instruction Display OK If not OK
9c Injection output stage + Connect special tool V.A.G See Figure
(negative supply) 1315 A/1 between fuel injector | = Step 9d
and connector
+ Connect engine tester accord-
ing to manufacturer's instruc-
tions. Connect cable for
special input to special tool
+ Start the engine.
9d + Perform system test for large lift - End.
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Figure:

A Warning!

Tester cables must not be connected to ground.

@ Note!

If the engine does not start, or if the idling speed drops, replace
tester cable connected to special tool.

Perform system test for large lift

A Warning!

Test is carried out while driving. Have a second person oper-
ate the Porsche System Tester 2.

During the system test for large lift, the valves remain at large lift,
regardless of the type of driving. Faulty switching conditions can be
detected by rough running, just like with misfire detection. If a valve
is not switched to large lift, the fault type 'over limit' is recorded.

Several cylinders may be stored as faulty, although only one valve
on one cylinder is faulty.

In order to ensure that the fault is repaired, the flat-base tappets of
the inlet valves of the entire cylinder bank should be replaced if a
fault occurs.

A faulty flat-base tappet can be detected because the oxygen sen-
sor Fy for this cylinder bank hardly changes the mixture at all given

acceleration with wide-open throttle (F; at 1) and enriches the mix-
ture in the opposite cylinder bank (F; > 1)= see drawing below.
Given a difference between Fg; and F, of more than 8 % during
acceleration with wide-open throttle, a fault is certainly present.

If the difference is less than 4 %, 1 valve may be faulty on both cylin-
der banks. In this case, all flat-base tappets of the inlet valves must
be replaced.

20V

5ms/DIV
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A - Oxygen sensing, bank 1
B - Oxygen sensing, bank 2
1 - Select system test.
2 - Select 'Request large lift'.
If "Valve diagnosis not ready" appears, a fault may have been
stored.
1. Erase the fault memory.
3 - Activate the system test with the key immediately
before acceleration with wide-open throttle.
The message "Drive link active' then appears.
4 - Perform acceleration with wide-open throttle in 2nd
gear, until "Valve lift diagnosis complete"” appears.
@ Note!
+ If afault is detected, it is only recorded in the fault memory after
6,000 ignitions (at idling speed approx. 3 minutes waiting time).
+ lItis important to observe the oxygen sensors during accelera-
tion with wide-open throttle or to record their behaviour with the
data logger.
Continue by performing the system test for small lift
2470 P0300
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Perform system test for small lift

A Warning!

Test is carried out while driving. Have a second person oper-
ate the Porsche System Tester 2.

During the system test for small lift, the valves remain at small lift,
regardless of the type of driving. Faulty switching conditions can be
detected by rough running, just like with misfire detection. If a valve
is not switched to small lift, the fault type "below limit" is recorded.

Several cylinders may be stored as faulty, although only one valve
on one cylinder is faulty.

In order to ensure that the fault is repaired, the flat-base tappets of
the inlet valves of the entire cylinder bank should be replaced if a
fault occurs.

A faulty flat-base tappet can be detected because the oxygen sen-
sor F for this cylinder bank enriches the mixture (Fg > 1) during
acceleration with wide-open throttle = see drawing below. Differ-
ence from the other oxygen sensor > approx. 15 %. In the case of a
fault, the flat-base tappets of the inlet valves for the entire cylinder
bank must be replaced.

Porsche System Tester 2
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A - Oxygen sensing, bank 1
B - Oxygen sensing, bank 2

1 - Select system test.

2 - Select "Request small lift".

If "Valve lift diagnosis not ready" appears, a fault may have
been stored.

1. Erase the fault memory.

3 - Activate the system test with the key immediately
before acceleration with wide-open throttle.

The message "Drive link active" then appears.

@ Note!

If "Request small lift" appears, the valves remain at small lift,
i.e. the performance is reduced dramatically.

4 - Perform acceleration with wide-open throttle in 2nd
gear, until "Valve lift diagnosis completed” (max. 4,000
rpm) appears.

At speeds above 4,000 rpm, misfires may be stored. Delete
the fault memory and repeat the test.

@ Note!

+ If afaultis detected, it is only recorded in the fault memory after
6,000 ignitions (at idling speed approx. 3 minutes waiting time).

+ Itis important to observe the oxygen sensors during accelera-
tion with wide-open throttle or to record their behaviour with the
data logger.

End
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508 Misfire, cylinder 1

Diagnosis conditions

A cycle of 1,000 crankshaft revolutions is evaluated (for misfire
damaging to the TWC, 200 crankshaft revolutions). The misfire
rates are compared with a threshold value. If the misfire rate is

greater than the threshold value, a fault is recorded in the mem-

ory.

The Check Engine Malfunction Indicator Lamp (MIL) is switched
on and stays on when the misfire rate lies above the threshold
value at which the emission limit values are exceeded during two
consecutive driving cycles (in the case of EOBD 3 driving
cycles).

If the misfire rate may lead to permanent damage to the TWC,
the Check Engine MIL flashes. If the misfire rate is no longer
reached during the first journey, the MIL goes out. If the rate is
reached during the next journey, the MIL flashes. If this misfire
rate is subsequently no longer reached, the MIL changes to a
continuous light.

@ Note!

¢

When using a block heater (for heating coolant), start and driving

off difficulties can occur or misfiring if the block heater was con-

nected for less than 4 hours.

When the fuel tank is driven to empty, misfiring can occur. For
this reason the fuel level in the tank is also stored in the memory
when misfiring occurs. If the tank was nearly empty, there was
probably no fault. Erase fault memory and road test vehicle.

In the event of a short circuit to B+ or ground in the oxygen sen-

sors ahead of the TWC, the mixture becomes too lean or too
rich. This can cause misfiring. If, in addition, an oxygen sensor
signal fault ahead of the TWC is stored in memory, first correct
this fault and then road test the vehicle.

Possible fault cause

Fault in ignition system

Fault in injection system
Flat-base tappets (valve lift fault)
Mixture too rich

Mixture too lean

2470 P0O301
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+ Mechanical causes:
Valve lifter chattering
This is caused by dirt in the valve lifter.

When the Check Engine MIL lights up, a chattering valve lifter may
also occur for a certain time. The DME control module registers
(sporadic) misfiring at one or more cylinders. The mixture adapta-
tion values are normal.

Remedy:

1 - Remove lifter bores, check for damage and blow out oil
passages.

2 - Replace all valve lifters.
3 - During the test drive, listen for valve lifter noises.
Camshaft control times adjusted

The camshaft control times have changed. No chattering noises

occur. The DME control module indicates misfiring for the entire cyl-

inder bank 1 or 2. The mixture adaptation values in the idle speed
range differ in bank 1 and bank 2, the mixture adaptation values in
the upper and lower load ranges are generally normal.

Remedy:

1 - Carry out raw emission measurement:
1. Reset mixture adaptation values (disconnect battery)

2. Disconnect oxygen sensors

If the difference between bank 1 and bank 2 is greater than approx.
0.8 %, then

1 - Set the camshaft control times again.

2 - Road test vehicle. The mixture adaptation values must
be normal.

VarioCam does not switch over completely

The VarioCam does not switch over completely from power to
torque valve timing.

An indication of this problem is misfiring detected by the DME con-
trol module in the range of 1200 - 1500 rpm occurring in an entire
bank.

The mixture adaptation values are normal.

Remedy:

0-44 page 2
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1 - Replace VarioCam.
2 - Road test vehicle.
Other possible fault causes

+ worn camshafts
+ leaking valves
+ faulty piston rings

If opposing cylinders have misfiring, the cause could be the sensor
wheel.

If valve lift faults are suspected, perform the system test for large
lift and the system test for small lift with the Porsche System Tester
2.

@ Note!

If the battery was disconnected, at least range 1 of sensor wheel
adaptation must be adapted before troubleshooting is carried out;
see actual values explanation.

Affected terminals

Diagnosis/Troubleshooting

@ Note!

If there is a lot of oil in the engine, check that the oil filler tube and
cap are tight.

Work instruction Display OK If not OK
1 | Check for air leaks in intake air system = Step 2. Repair intake air
system
- End.
2 | Carry out pressure loss test = Step 3. Repair engine
- End
3 | Check spark plugs. = Step 4. Replace faulty spark
Specified spark plugs: plug(s).
Electrode gap: 1.6 mm = 0.2 mm. - End
Check appearance of spark plugs
4 | Check spark plug connectors Approx. 2 kQ Replace faulty spark
= Step 5 plug connectors.
- End

2470 P0O301
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Work instruction Display OK If not OK
5 | Check ignition coil(s) ¢ Measure resistance between Pin | 0,310 0,7 Q Replace ignition
1 and Pin 15 (at 20 °C) coil(s)
= Step 6. - End
6 | Check all connectors for secure fastening and corrosion = Step 7. Clean plug connec-
tions and connect
securely.
- End
7 | Check fuel pressure Undo and remove the closure = Step 8.
cap of the fuel collection pipe
test connection (A/F 13 mm)
Connect pressure gauge (spe-
cial tool P 378a) to connecting
line (special tool 9559) and con-
nect to test connection.
Actuate fuel pump, either with
the Porsche System Tester or
via a fuel pump relay without
tester
Nominal test value, stationary 3,8+ 0.2 bar
engine
Nominal test value, engine idling | 3,3 + 0.2 bar
= Step 9
@ Note!
The seal or sealing ring in the brass closure cap is not exchangea-
ble. It must therefore be used only once.
Tightening torque of new brass closure cap 2.5 + 0.5 Nm
(2.0 £ 0.5 ftlb.)
0-44 page 4 2470 P0301
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Work instruction

Display OK

If not OK

8 | Check volume supply of
fuel pump.
(Fuel filter and electrical
supply OK)

Relieve pressure in fuel tank by
opening tank cap.

Connect Porsche System Tester
2

Remove complete air filter sys-
tem

Detach fuel return line (A/F 17
mm) from the engine compart-
ment (left), taking care to hold it
fast (A/F 17 mm).

Collect residual fuel
Observe safety regulations

Connect fuel hose (shop-made,
approx. 1.5 metres long) to the
fitting and hold in a measuring

container

Actuate fuel pump with the Por-
sche System Tester 2 and allow
fuel to flow into the measuring
container for 30 seconds

Volume supply must be at least
850 cm3/ 30 s, i.e. after 30
seconds at least 850 cm3 of
fuel must be in the measuring
container.

- End.

@ Note!

It is essential to observe safety regulations for handling fuel.

Work instruction

Display OK

If not OK

9 Check triggering of fuel
injectors

9a B+ supply

9 Coil resistance of fuel
injectors

+ The fuel injectors can be indi-

vidually suppressed with the
Porsche System Tester 2 in the
menu 'Drive link active'

+ Remove connector of fuel injec-

tor to be checked

+ Measure voltage between valve

plug contact Pin 1 and ground

+ Switch on the ignition.

+ Remove connector of fuel injec-

tor to be checked

+ Measure resistance between

the terminals of the fuel injec-
tor

The engine idle
speed decreases if
triggering is OK

>11V
= Step 9b

11-13Q
= Step 9c

Check triggering
= Step 9a

Check wiring
according to wiring
diagram for continu-
ity or short circuit
- End

2470 P0301
Printed in Germany - 4, 2002

p0301

0-44 page 5



0 DME 7.8 DME 7.8
Work instruction Display OK If not OK
9c Injection output stage + Connect special tool V.A.G See Figure
(negative supply) 1315 A/1 between fuel injector | = Step 9d
and connector
+ Connect engine tester accord-
ing to manufacturer's instruc-
tions. Connect cable for
special input to special tool
+ Start the engine.
9d + Perform system test for large lift - End.
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Figure:

A Warning!

Tester cables must not be connected to ground.

@ Note!

If the engine does not start, or if the idling speed drops, replace
tester cable connected to special tool.

Perform system test for large lift

A Warning!

Test is carried out while driving. Have a second person oper-
ate the Porsche System Tester 2.

During the system test for large lift, the valves remain at large lift,
regardless of the type of driving. Faulty switching conditions can be
detected by rough running, just like with misfire detection. If a valve
is not switched to large lift, the fault type 'over limit' is recorded.

Several cylinders may be stored as faulty, although only one valve
on one cylinder is faulty.

In order to ensure that the fault is repaired, the flat-base tappets of
the inlet valves of the entire cylinder bank should be replaced if a
fault occurs.

A faulty flat-base tappet can be detected because the oxygen sen-
sor Fy for this cylinder bank hardly changes the mixture at all given

acceleration with wide-open throttle (F; at 1) and enriches the mix-
ture in the opposite cylinder bank (F; > 1)= see drawing below.
Given a difference between Fg; and F, of more than 8 % during
acceleration with wide-open throttle, a fault is certainly present.

If the difference is less than 4 %, 1 valve may be faulty on both cylin-
der banks. In this case, all flat-base tappets of the inlet valves must
be replaced.

20V

5ms/DIV
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A - Oxygen sensing, bank 1
B - Oxygen sensing, bank 2
1 - Select system test.
2 - Select 'Request large lift'.
If "Valve diagnosis not ready" appears, a fault may have been
stored.
1. Erase the fault memory.
3 - Activate the system test with the key immediately
before acceleration with wide-open throttle.
The message "Drive link active' then appears.
4 - Perform acceleration with wide-open throttle in 2nd
gear, until "Valve lift diagnosis complete"” appears.
@ Note!
+ If afault is detected, it is only recorded in the fault memory after
6,000 ignitions (at idling speed approx. 3 minutes waiting time).
+ lItis important to observe the oxygen sensors during accelera-
tion with wide-open throttle or to record their behaviour with the
data logger.
Continue by performing the system test for small lift
2470 P0301
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Perform system test for small lift

A Warning!

Test is carried out while driving. Have a second person oper-
ate the Porsche System Tester 2.

During the system test for small lift, the valves remain at small lift,
regardless of the type of driving. Faulty switching conditions can be
detected by rough running, just like with misfire detection. If a valve
is not switched to small lift, the fault type "below limit" is recorded.

Several cylinders may be stored as faulty, although only one valve
on one cylinder is faulty.

In order to ensure that the fault is repaired, the flat-base tappets of
the inlet valves of the entire cylinder bank should be replaced if a
fault occurs.

A faulty flat-base tappet can be detected because the oxygen sen-
sor F for this cylinder bank enriches the mixture (Fg > 1) during
acceleration with wide-open throttle = see drawing below. Differ-
ence from the other oxygen sensor > approx. 15 %. In the case of a
fault, the flat-base tappets of the inlet valves for the entire cylinder
bank must be replaced.
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A - Oxygen sensing, bank 1
B - Oxygen sensing, bank 2

1 - Select system test.

2 - Select "Request small lift".

If "Valve lift diagnosis not ready" appears, a fault may have
been stored.

1. Erase the fault memory.

3 - Activate the system test with the key immediately
before acceleration with wide-open throttle.

The message "Drive link active" then appears.

@ Note!

If "Request small lift" appears, the valves remain at small lift,
i.e. the performance is reduced dramatically.

4 - Perform acceleration with wide-open throttle in 2nd
gear, until "Valve lift diagnosis completed” (max. 4,000
rpm) appears.

At speeds above 4,000 rpm, misfires may be stored. Delete
the fault memory and repeat the test.

@ Note!

+ If afaultis detected, it is only recorded in the fault memory after
6,000 ignitions (at idling speed approx. 3 minutes waiting time).

+ Itis important to observe the oxygen sensors during accelera-
tion with wide-open throttle or to record their behaviour with the
data logger.

End
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509 Misfire, cylinder 2

Diagnosis conditions

A cycle of 1,000 crankshaft revolutions is evaluated (for misfire
damaging to the TWC, 200 crankshaft revolutions). The misfire
rates are compared with a threshold value. If the misfire rate is

greater than the threshold value, a fault is recorded in the mem-

ory.

The Check Engine Malfunction Indicator Lamp (MIL) is switched
on and stays on when the misfire rate lies above the threshold
value at which the emission limit values are exceeded during two
consecutive driving cycles (in the case of EOBD 3 driving
cycles).

If the misfire rate may lead to permanent damage to the TWC,
the Check Engine MIL flashes. If the misfire rate is no longer
reached during the first journey, the MIL goes out. If the rate is
reached during the next journey, the MIL flashes. If this misfire
rate is subsequently no longer reached, the MIL changes to a
continuous light.

@ Note!

¢

When using a block heater (for heating coolant), start and driving

off difficulties or misfiring can occur if the block heater was con-

nected for less than 4 hours.

When the fuel tank is driven to empty, misfiring can occur. For
this reason the fuel level in the tank is also stored in the memory
when misfiring occurs. If the tank was nearly empty, there was
probably no fault. Erase fault memory and road test vehicle.

In the event of a short circuit to B+ or ground in the oxygen sen-

sors ahead of the TWC, the mixture becomes too lean or too
rich. This can cause misfiring. If, in addition, an oxygen sensor
signal fault ahead of the TWC is stored in memory, first correct
this fault and then road test the vehicle.

Possible fault cause

Fault in ignition system

Fault in injection system
Flat-base tappets (valve lift fault)
Mixture too rich

Mixture too lean
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+ Mechanical causes:
Valve lifter chattering
This is caused by dirt in the valve lifter.

When the Check Engine MIL lights up, a chattering valve lifter may
also occur for a certain time. The DME control module registers
(sporadic) misfiring at one or more cylinders. The mixture adapta-
tion values are normal.

Remedy:

1 - Remove lifter bores, check for damage and blow out oil
passages.

2 - Replace all valve lifters.
3 - During the test drive, listen for valve lifter noises.
Camshaft control times adjusted

The camshaft control times have changed. No chattering noises

occur. The DME control module indicates misfiring for the entire cyl-

inder bank 1 or 2. The mixture adaptation values in the idle speed
range differ in bank 1 and bank 2, the mixture adaptation values in
the upper and lower load ranges are generally normal.

Remedy:

1 - Carry out raw emission measurement:
1. Reset mixture adaptation values (disconnect battery)

2. Disconnect oxygen sensors

If the difference between bank 1 and bank 2 is greater than approx.
0.8 %, then

1 - Set the camshaft control times again.

2 - Road test vehicle. The mixture adaptation values must
be normal.

VarioCam does not switch over completely

The VarioCam does not switch over completely from power to
torque valve timing.

An indication of this problem is misfiring detected by the DME con-
trol module in the range of 1200 - 1500 rpm occurring in an entire
bank.

The mixture adaptation values are normal.

Remedy:

0-45 2
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1 - Replace VarioCam.
2 - Road test vehicle.
Other possible fault causes

+ worn camshafts
+ leaking valves
+ faulty piston rings

If opposing cylinders have misfiring, the cause could be the sensor
wheel.

If valve lift faults are suspected, perform the system test for large
lift and the system test for small lift with the Porsche System Tester
2.

@ Note!

If the battery was disconnected, at least range 1 of sensor wheel
adaptation must be adapted before troubleshooting is carried out;
see actual values explanation.

Affected terminals

Diagnosis/Troubleshooting

@ Note!

If there is a lot of oil in the engine, check that the oil filler tube and
cap are tight.

Work instruction Display OK If not OK
1 | Check for air leaks in intake air system = Step 2. Repair intake air
system
- End.
2 | Carry out pressure loss test = Step 3. Repair engine
- End
3 | Check spark plugs. = Step 4. Replace faulty spark
Specified spark plugs: plug(s).
Electrode gap: 1.6 mm = 0.2 mm. - End
Check appearance of spark plugs
4 | Check spark plug connectors Approx. 2 kQ Replace faulty spark
= Step 5 plug connectors.
- End

2470 P0302
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Work instruction Display OK If not OK
5 | Check ignition coil(s) ¢ Measure resistance between Pin | 0,310 0,7 Q Replace ignition
1 and Pin 15 (at 20 °C) coil(s)
= Step 6. - End
6 | Check all connectors for secure fastening and corrosion = Step 7. Clean plug connec-
tions and connect
securely.
- End
7 | Check fuel pressure Undo and remove the closure = Step 8.
cap of the fuel collection pipe
test connection (A/F 13 mm)
Connect pressure gauge (spe-
cial tool P 378a) to connecting
line (special tool 9559) and con-
nect to test connection.
Actuate fuel pump, either with
the Porsche System Tester or
via a fuel pump relay without
tester
Nominal test value, stationary 3,8+ 0.2 bar
engine
Nominal test value, engine idling | 3,3 + 0.2 bar
= Step 9
@ Note!
The seal or sealing ring in the brass closure cap is not exchangea-
ble. It must therefore be used only once.
Tightening torque of new brass closure cap 2.5 + 0.5 Nm
(2.0 £ 0.5 ftlb.)
0-45 page 4 2470 P0302
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Work instruction

Display OK

If not OK

8 | Check volume supply of
fuel pump.
(Fuel filter and electrical
supply OK)

Relieve pressure in fuel tank by
opening tank cap.

Connect Porsche System Tester
2

Remove complete air filter sys-
tem

Detach fuel return line (A/F 17
mm) from the engine compart-
ment (left), taking care to hold it
fast (A/F 17 mm).

Collect residual fuel
Observe safety regulations

Connect fuel hose (shop-made,
approx. 1.5 metres long) to the
fitting and hold in a measuring

container

Actuate fuel pump with the Por-
sche System Tester 2 and allow
fuel to flow into the measuring
container for 30 seconds

Volume supply must be at least
850 cm3/ 30 s, i.e. after 30
seconds at least 850 cm3 of
fuel must be in the measuring
container.

- End.

@ Note!

It is essential to observe safety regulations for handling fuel.

Work instruction

Display OK

If not OK

9 Check triggering of fuel
injectors

9a B+ supply

9 Coil resistance of fuel
injectors

+ The fuel injectors can be indi-

vidually suppressed with the
Porsche System Tester 2 in the
menu 'Drive link active'

+ Remove connector of fuel injec-

tor to be checked

+ Measure voltage between valve

plug contact Pin 1 and ground

+ Switch on the ignition.

+ Remove connector of fuel injec-

tor to be checked

+ Measure resistance between

the terminals of the fuel injec-
tor

The engine idle
speed decreases if
triggering is OK

>11V
= Step 9b

11-13Q
= Step 9c

Check triggering
= Step 9a

Check wiring
according to wiring
diagram for continu-
ity or short circuit
- End
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Work instruction Display OK If not OK
9c Injection output stage + Connect special tool V.A.G See Figure
(negative supply) 1315 A/1 between fuel injector | = Step 9d
and connector
+ Connect engine tester accord-
ing to manufacturer's instruc-
tions. Connect cable for
special input to special tool
+ Start the engine.
9d + Perform system test for large lift - End.
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Figure:

A Warning!

Tester cables must not be connected to ground.

@ Note!

If the engine does not start, or if the idling speed drops, replace
tester cable connected to special tool.

Perform system test for large lift

A Warning!

Test is carried out while driving. Have a second person oper-
ate the Porsche System Tester 2.

During the system test for large lift, the valves remain at large lift,
regardless of the type of driving. Faulty switching conditions can be
detected by rough running, just like with misfire detection. If a valve
is not switched to large lift, the fault type 'over limit' is recorded.

Several cylinders may be stored as faulty, although only one valve
on one cylinder is faulty.

In order to ensure that the fault is repaired, the flat-base tappets of
the inlet valves of the entire cylinder bank should be replaced if a
fault occurs.

A faulty flat-base tappet can be detected because the oxygen sen-
sor Fy for this cylinder bank hardly changes the mixture at all given

acceleration with wide-open throttle (F; at 1) and enriches the mix-
ture in the opposite cylinder bank (F; > 1)= see drawing below.
Given a difference between Fg; and F, of more than 8 % during
acceleration with wide-open throttle, a fault is certainly present.

If the difference is less than 4 %, 1 valve may be faulty on both cylin-
der banks. In this case, all flat-base tappets of the inlet valves must
be replaced.

20V

5ms/DIV
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A - Oxygen sensing, bank 1
B - Oxygen sensing, bank 2
1 - Select system test.
2 - Select 'Request large lift'.
If "Valve diagnosis not ready" appears, a fault may have been
stored.
1. Erase the fault memory.
3 - Activate the system test with the key immediately
before acceleration with wide-open throttle.
The message "Drive link active' then appears.
4 - Perform acceleration with wide-open throttle in 2nd
gear, until "Valve lift diagnosis complete"” appears.
@ Note!
+ If afault is detected, it is only recorded in the fault memory after
6,000 ignitions (at idling speed approx. 3 minutes waiting time).
+ lItis important to observe the oxygen sensors during accelera-
tion with wide-open throttle or to record their behaviour with the
data logger.
Continue by performing the system test for small lift
2470 P0302
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Perform system test for small lift

A Warning!

Test is carried out while driving. Have a second person oper-
ate the Porsche System Tester 2.

During the system test for small lift, the valves remain at small lift,
regardless of the type of driving. Faulty switching conditions can be
detected by rough running, just like with misfire detection. If a valve
is not switched to small lift, the fault type "below limit" is recorded.

Several cylinders may be stored as faulty, although only one valve
on one cylinder is faulty.

In order to ensure that the fault is repaired, the flat-base tappets of
the inlet valves of the entire cylinder bank should be replaced if a
fault occurs.

A faulty flat-base tappet can be detected because the oxygen sen-
sor F for this cylinder bank enriches the mixture (Fg > 1) during
acceleration with wide-open throttle = see drawing below. Differ-
ence from the other oxygen sensor > approx. 15 %. In the case of a
fault, the flat-base tappets of the inlet valves for the entire cylinder
bank must be replaced.

Porsche System Tester 2
1.2
11 I N /
: LA
0.9
0.8
0.7
1.3
1.2 B
1.1
1 [(—
4
0.9 /]
0.8
0.7
20 22 24 26 28 32 34 s
F1 ? FzURl F4 F7EE| FBGEI
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A - Oxygen sensing, bank 1
B - Oxygen sensing, bank 2

1 - Select system test.

2 - Select "Request small lift".

If "Valve lift diagnosis not ready" appears, a fault may have
been stored.

1. Erase the fault memory.

3 - Activate the system test with the key immediately
before acceleration with wide-open throttle.

The message "Drive link active" then appears.

@ Note!

If "Request small lift" appears, the valves remain at small lift,
i.e. the performance is reduced dramatically.

4 - Perform acceleration with wide-open throttle in 2nd
gear, until "Valve lift diagnosis completed” (max. 4,000
rpm) appears.

At speeds above 4,000 rpm, misfires may be stored. Delete
the fault memory and repeat the test.

@ Note!

+ If afaultis detected, it is only recorded in the fault memory after
6,000 ignitions (at idling speed approx. 3 minutes waiting time).

+ Itis important to observe the oxygen sensors during accelera-
tion with wide-open throttle or to record their behaviour with the
data logger.

End
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PO303

510 Misfire, cylinder 3

Diagnosis conditions

A cycle of 1,000 crankshaft revolutions is evaluated (for misfire
damaging to the TWC, 200 crankshaft revolutions). The misfire
rates are compared with a threshold value. If the misfire rate is

greater than the threshold value, a fault is recorded in the mem-

ory.

The Check Engine Malfunction Indicator Lamp (MIL) is switched
on and stays on when the misfire rate lies above the threshold
value at which the emission limit values are exceeded during two
consecutive driving cycles (in the case of EOBD 3 driving
cycles).

If the misfire rate may lead to permanent damage to the TWC,
the Check Engine MIL flashes. If the misfire rate is no longer
reached during the first journey, the MIL goes out. If the rate is
reached during the next journey, the MIL flashes. If this misfire
rate is subsequently no longer reached, the MIL changes to a
continuous light.

@ Note!

¢

When using a block heater (for heating coolant), start and driving

off difficulties or misfiring can occur if the block heater was con-

nected for less than 4 hours.

When the fuel tank is driven to empty, misfiring can occur. For
this reason the fuel level in the tank is also stored in the memory
when misfiring occurs. If the tank was nearly empty, there was
probably no fault. Erase fault memory and road test vehicle.

In the event of a short circuit to B+ or ground in the oxygen sen-

sors ahead of the TWC, the mixture becomes too lean or too
rich. This can cause misfiring. If, in addition, an oxygen sensor
signal fault ahead of the TWC is stored in memory, first correct
this fault and then road test the vehicle.

Possible fault cause

Fault in ignition system

Fault in injection system
Flat-base tappets (valve lift fault)
Mixture too rich

Mixture too lean
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+ Mechanical causes:
Valve lifter chattering
This is caused by dirt in the valve lifter.

When the Check Engine MIL lights up, a chattering valve lifter may
also occur for a certain time. The DME control module registers
(sporadic) misfiring at one or more cylinders. The mixture adapta-
tion values are normal.

Remedy:

1 - Remove lifter bores, check for damage and blow out oil
passages.

2 - Replace all valve lifters.
3 - During the test drive, listen for valve lifter noises.
Camshaft control times adjusted

The camshaft control times have changed. No chattering noises

occur. The DME control module indicates misfiring for the entire cyl-

inder bank 1 or 2. The mixture adaptation values in the idle speed
range differ in bank 1 and bank 2, the mixture adaptation values in
the upper and lower load ranges are generally normal.

Remedy:

1 - Carry out raw emission measurement:
1. Reset mixture adaptation values (disconnect battery)

2. Disconnect oxygen sensors

If the difference between bank 1 and bank 2 is greater than approx.
0.8 %, then

1 - Set the camshaft control times again.

2 - Road test vehicle. The mixture adaptation values must
be normal.

VarioCam does not switch over completely

The VarioCa