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01 — Self-diagnosis, electrical checks

1 Self-diagnosis
1.1 Self-diagnosis function
Basic features

¢ The 5-speed manual gearbox 085 DS is controlled electroni-
cally/hydraulically.

¢ The clutch and the gear selector mechanism in the gearbox
are also operated electronically/hydraulically. For this reason,
a mechanical connection between gear lever and gearbox is
not necessary.

¢ The term “self-diagnosis” refers specifically to the electronic/
electric control.

Functions of gearbox control unit

¢ Mode of operation of this gearbox = Self-study programme
No. 221 ; The electronic manual gearbox . "

¢ The electronic manual gearbox control unit -J514- receives
information on components and other control units and con-
veys this information to the gear actuator and the hydraulic
clutch mechanism.

¢ Gear changes are controlled, for example, in this way accord-
ing to data recorded by the engine control unit such as engine
speed, vehicle speed, engine load etc.

¢ Conversely, the engine control unit processes data from the
gearbox control unit, e.g. dethrottling when the clutch is dis-
engaged.

¢ In manual shifting mode, gear changes can be selected by the
driver. In this case, the gearbox control unit also performs the
gear changes. This prevents the engine being over-revved
during inappropriate shifting into a lower gear.

¢ When the vehicle is stopped, first gear is selected automati-
cally.

1) Function of ECO mode = Audi A2 Owner's Manual;“ECO Mode” or “ECO Op-
eration” or “START-STOP System” .

Gearbox control unit fault recognition

4 The control unit recognises faults during vehicle operation and
stores them in a fault memory
= “5.2 Fault tables”, page 16 .

¢ ltis always necessary to initiate self-diagnosis and interrogate
the stored faults at the start of the fault-finding procedure. The
vehicle diagnostic, testing=and informationisystem=VAS 5054
A- or the vehicle diagnostic'and service information system-
VAS 5052- can be used for interrogating.

@ Note

Self-diagnosis with the vehicle diagnostic, testing and information
system -VAS 5051 A- is described in this workshop manual.

¢ After evaluating the information, the control unit differentiates
between sporadic (occasional) and currently present (static)
faults and stores them.

1. Self-diagnosis 1
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¢ |If afault exists, it is stored as being static (present). If the fault
no longer occurs for a specific period of time or distance, the
fault becomes a sporadic fault.

¢ Sporadic faults are indicated during the fault memory inter-
rogation as “sporadic” .

¢ Afault also becomes sporadic if the ignition is switched off and
on during interrogation or if the fault memory was not erased
after repair.

¢ Sporadic faults are deleted automatically if they have not re-
occurred within 1000 km or 20 hours of driving.

¢ The control unit can recognise missing signals in the CAN bus.
Defective CAN bus wiring, such as open circuits, cannot be
directly recognised. Only after the fault memory of every con-
trol unit has been interrogated, can conclusions be drawn as
to where the CAN bus wiring is defective.

Safety functions of gearbox control unit

If faults occur during the journey, the control unit can activate
substitute functions. They may affect the function and quality of
the gear changes. Emergency running programs are not provi-
ded.

Replacing control units

If control units are replaced, the system must be returned to the
basic setting = “7 Basic setting”, page 29 .

1.2 Technical data of self-diagnosis
Memory

Permanent memory Yes
Data output, rapid data transfer Yes
CAN bus Yes
Final control diagnosis No ?
Basic setting Yes
Encoding control unit No
Read measured value block Yes
Electrical/electronic components and fitting => page 4
locations

2) Currently, itis only possible to perform a final control diagnosis using the vehicle
diagnostic, testing and information system -VAS 5051 A- in “Guided fault-finding” .
Using the -VAS 5051 A- actual values are compared with specified values in spe-
cific gearbox states, with the mechanic having to perform a few steps.

2 Rep. Gr. 01 - Self-diagnosis, electrical checks
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2 Notes on tow-starting and towing

A Caution

When vehicle is being towed, selector lever must be set fo po-
sition “N” and vehicle must not be fowed for more than 50 km
orat a speed in excess of 50 kmy/h, as gearbox would otherwise
be destroyed.

@ Note

[t is not possible fo start the engine by means of fow-starting, for
instance in the case of insufficient battery charge or if starter is
not working.

2. Notes on tow-starting and towing 3
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3 Electrical/electronic components and
fitting locations

3.1 Electric/electronic components in the vehicle

1 - Relays

Q Gearbox hydraulic
pump relay -J510- on
the 6+6-part relay carri-
er.at,the frontdeft.of the
footwelk=page 16

O Load shutoff relay -
J511- on the 9-part relay
carrier, fuse holder in
the dash panel on the
driver's side
=> page 6

Q Starter inhibitor and re-
versing light relay -
J226- on the 6+6-part
relay carrier at the front
left of the footwell
=> page 6

O Ignition key removal
lock control unit -J557-
on the 6+6-part relay
carrier at the front left of
the footwell
=> page 6

Q The relays are checked
by self-diagnosis

QO Removing and installing
relays = Electrical sys-
tem; Rep. Gr. 97

2 - Control unit for handbrake
warning lamp -J534-

U Fitting location
= page 6

U Removing and installing
= page 8

3 - Solenoid valve for ignition

key removal lock -N334-
Q Fitting location: at the ignition/starter switch
Q Can be checked via the electrical test = page 58
O Removing and installing = Electrical system; Rep. Gr. 94

4 - Switch for Start/Stop mode -E262- (ECO mode)
Q Fitting location: in the centre console
O Can be checked via the electrical test = page 58

5 - Selector lever and gear selector mechanism

With switch for selector lever gate recognition -F257-
With switch for selector lever N-recognition -F258-
With switch for selector lever Stop-recognition -F259-
With lockout switch for diesel engine -F207-

With selector lever lock solenoid -N110-

ooo0dou

4 Rep. Gr. 01 - Self-diagnosis, electrical checks
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Q With potentiometer for selector lever, forwards/backwards -G272-

O Fitting location, and removing and installing these components = 5-speed Manual Gearbox 085 DS;
Rep. Gr. 34

Q All components are checked by self-diagnosis and can be checked with the electrical test = page 58

6 - Voltage regulator -J532- and voltage regulator 2 -J570-
Q Fitting location = page 7
Q Removing and installing = page 8

7 - Door lock with contact switch
U Fitting location: in the door

Q The door contact switch signal is transmitted from the central control unit for convenience system -J393-
to the electronic manual gearbox control unit -J514-

Q Can be checked via reading measured value block = page 40
Q0 Removing and installing = General Body Assembly, Exterior; Rep. Gr. 57

8 - Electronic manual gearbox control unit -J514-
Q Fitting location = page 5
U Removing and installing = page 7

0 Checked via self-diagnosis
> “4.2 Connecting vehicle diagnostic, testing and information system VAS 5051 A and selecting func-

tions”, page 12
9 - Diagnostic connector
U Fitting location = page 6

10 - Gearbox
U Electrical/electronic components on gearbox = page 8

11 - Hydraulic control unit
Q Electric/electronic components on hydraulic control unit = page 11

12 - Brake pressure switch -F270-
Q Fitting location: on right, next to hydraulic control unit
O Can be checked electrically = page 58 and via reading measured value block = page 40

Fitting location of electronic manual gearbox control unit -J514-

4 The control unit -arrow- is located in the control unit carrier
under the false floor beneath the front seat on the left.

Removing and installing electronic manual gearbox control unit -
J514- > page 7 .

3. Electrical/electronic components and fitting locations 5
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Fitting locations in the 6+6-part relay carrier at the front left of the
footwell

1 - Starter inhibitor and reversing light relay -J226-
4 - Gearbox hydraulic pump relay -J510-

5 - Ignition key removal lock control unit -J557-

6 - Ignition key removal lock control unit -J557-

A - Hydraulic pump relay fuse -S279-

Fitting locations in the 9-part relay carrier, fuse holder in the dash
panel on the driver's side

1 - Load shutoff relay -J511-

Fitting location of diagnostic connector

¢ The diagnostic connector, is located.in the driver's-storage
compartment -arrow-,

Fitting location of handbrake warning lamp control unit -J534-

¢ The handbrake warning lamp control unit -J534- together with

the warning lamp is located in frame of centre dash panel vent H =
-arrow- . =

\nararnn|

Removing and installing handbrake warning lamp control unit -
J534- > page 8.

T 1 7

6 Rep. Gr. 01 - Self-diagnosis, electrical checks
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Fitting location of voltage regulators

¢ The voltage regulator -J532- and the voltage regulator 2 -
J570- -arrows- are located at the back of and underneath the
left front seat.

Removing and installing voltage regulators = page 8 .

3.1.1 Removing and installing electronic man-
ual gearbox control unit -J514-

Removing

— Switch off ignition.

— Lift up floor mat in left side footwell.

— Turn the lock mechanisms -1- anticlockwise and remove the
cover plate.

— Release multiple connector -arrow 1- and unplug from the
control unit -arrow 2- .

— Press both retaining clips -arrows- downwards and remove
control unit carefully.

Installing

Installation is carried out in reverse sequence; note the following:
— Interrogate fault memory = page 15 .

— Perform basic setting = page 29 .

AA7-0363

3. Electrical/electronic components and fitting locations 7
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3.1.2 Removing and installing voltage regula-
tors
Removing

— Remove rear floor mat > General Body Assembly, Interior;
Rep. Gr. 70.

— Detach electrical connector -2- .

— Unscrew screws -3- and remove voltage regulator -1- .
Installing
Installation is carried out in reverse sequence; note the following:

— Tighten screws -3- to 3 Nm.

3.1.3 Removing and installing handbrake
warning lamp control unit -J534-
Removing

— Remove radio = Radio, Telephone and Navigation System;
Rep. Gr. 91.

— Remove centre dash panel vent = General Body Assembly,
Interior; Rep. Gr. 70.

— Unplug connector from control unit.

— Press retainer tabs -1- outwards and remove control unit -2- .
Installing

Installation is carried out in reverse sequence.

3.2 Electric/electronic gearbox components

8 Rep. Gr. 01 - Self-diagnosis, electrical checks
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1 - Clutch travel sender -G162-

a

a

Fitting location: on the
clutch slave cylinder

Can be checked electri-
cally = page 58 and

via reading measured
value block

= page 40

Removing and installing
> 5-speed Manual
Gearbox 085 DS; Rep.
Gr. 30

2 - Gearbox speed sender -
G

Q

Q

Fitting location: at top of
gearbox housing

Can be checked electri-
cally = page 58 and

via reading measured
value block

> page 40

Removing and installing
> b5-speed Manual
Gearbox 085 DS; Rep.
Gr. 30

3 - Potentiometer 2 for gear
recognition -G240-

Q

a

a

a

a

5 - Gear selector valve 1 -N284-

a
Q
(]
a

6 - Gear selector valve 4 -N287-

a
a
a
a

7 - Gear selector valve 3 -N286-

a

Q Fitting location = page 10

Recognises the gate
(similar to “gear stick to
left/right” )

Fitting location

= page 10

Can be checked via
reading measured value

block = page 40
Removing and installing

> 5-speed Manual Gearbox 085 DS; Rep. Gr. 34

4 - Potentiometer 1 for gear recognition -G239-
0 Recognises the gear position (similar to “gear stick to front/rear” )
Fitting location = page 10
Q Can be checked via reading measured value block = page 40
Q0 Removing and installing = 5-speed Manual Gearbox 085 DS; Rep. Gr. 34

For gear selection

Fitting location = page 10

Can be checked electrically = page 58 and via reading measured value block = page 40

Removing and installing = 5-speed Manual'Gearbox' 085 -DS;°Rep. Gr) ‘34

For gate selection

Fitting location = page 10
Can be checked via reading measured value block = page 40
Removing and installing = 5-speed Manual Gearbox 085 DS; Rep. Gr. 34

For gate selection

3. Electrical/electronic components and fitting locations 9
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Q Can be checked electrically = page 58 and via reading measured value block = page 40
O Removing and installing = 5-speed Manual Gearbox 085 DS; Rep. Gr. 34

8 - Gear selector valve 2 -N285-
Q For gear selection
Q Fitting location = page 10
O Can be checked via reading measured value block = page 40
O Removing and installing = 5-speed Manual Gearbox 085 DS; Rep. Gr. 34

Fitting location for potentiometer for gear recognition at gear ac-
tuator

— Note the different lengths of the wiring:
1- Potentiometer 1 for gear recognition -G239- ; long wire.
2 - Potentiometer 2 for gear recognition -G240- ; short wire.

The -arrows- indicate the attachment of the wiring harness on the
gear actuator.

Fitting location of valves 1 to 4 for gear selection

— Please note different electrical connectors for gear selector
valves.

1- Gear selector valve 1 -N284- ; large connector, no colour
marking

2 - Gear selector valve 2 -N285- ; large connector, colour mark-
ing -arrows A-

3 - Gear selector valve 3 -N286- ; small connector, no colour
marking

4 - Gear selector valve 4 -N287- ; small connector, colour mark- I. '
ing -arrows B-

1 O Rep. Gr. 01 - Self-diagnosis, electrical checks
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3.3 Electric/electronic components on hydraulic control unit

1 - Hydraulic pump for clutch
actuator -V180-

@ Can be checked via the
electrical test

= page 58

Q Removing and installing
> 5-speed Manual
Gearbox 085 DS; Rep.
Gr. 34

2 - Sender for gearbox hydraul-
ic pressure -G270-

4 Can be checked electri-
cally = page 58 and
via reading measured
value block

> page 40

QO Removing and installing
> b5-speed Manual
Gearbox 085 DS; Rep.
Gr., 34

3 - Valve for clutch actuator -
N255- (clutch slave cylinder)

Qd Can be checked electri-
cally = page 58 and
via reading measured
value block
> page 40

4 Can only be replaced
jointly with the hydraulic
control unit

3. Electrical/electronic components and fitting locations 1 1
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4 Performing self-diagnosis

4.1 Safety precautions

Observe the following precautions if test and measuring instru-
ments are required during a test drive:

A WARNING

¢ Test equipment must always be secured on the rear seat
and operated from that position by a second person.

¢ [f test and measuring instruments are operated from the
front passenger's seat and the vehicle is involved in an
accident, there is a possibility that the person sitting in this
seat cllna y suffer serious injuries when the airbag is trig-
gered.

4.2 Connecting vehicle diagnostic, testing
and information system -VAS 5051 A-
and selecting functions

Requirements:

+ Selector lever in position “N” and handbrake applied.

» Supply voltage of vehicle electrical system OK

* Fuses OK = Current flow diagrams, Electrical fault finding and
Fitting locations

» Earth connections for gearbox OK

— Check earth connections for corrosion and damaged connec-
tions and repair, if necessary = Current flow diagrams, Elec-
trical fault finding and Fitting locations .

@ Note

Earth attachment point is located underneath the starter.

1 2 Rep. Gr. 01 - Self-diagnosis, electrical checks



Audi A2 2001 > QD

5-speed Manual Gearbox 085 DS Self-diagnosis - Edition 03.2004 Aud

Procedure

— Connect the vehicle diagnostic, testing and information sys-
tem -VAS 5051 A- with diagnostic cable -VAS 5051 A/1- to the
diagnostic connector with the ignition switched off.

A WARNING

Observe the safety precautions = page 12.

@ Note

Ifa fault message appears in the display=° Operating instructions
of vehicle diagnostic, testing and information system -VAS 5051
A-.

— Switch on ignition.
or
— Start engine.

Display on -VAS 5051 A-:
— Touch “Vehicle self-diagnosis” key.

Display on -VAS 5051 A-:

@ Note

Touching the diagnostic function “00 - Inferrogate fault memory -
entire system” in list - 1- implements the automatic test sequence,
1.e. fault memory interrogation takes place for all vehicle systems
with self-diagnosis capability.

— From list -1- select vehicle system “02 - Gearbox electronics” .

— Wait until next readout appears.

VAS 5051

v
»

v

4. Performing self-diagnosis 1 3
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Display on -VAS 5051 A-:
2 - Gearbox control unit identification. |
Gearbox control unit identification (example) \‘ ‘
02 - Gearbox |Vehicle system 1 2
electronics
6N0927735.. [Part No.; For correct allocation refer to > Parts
catalogue
DS085 Gear- |Direct manual gearbox 085 =T I i T |
box A..
Code 0 Control unit code, ignore display

If readout “Vehicle system not available” appears in display zone

— Check:

¢ The voltage supply to the diagnostic connector = Current flow
diagrams, Electrical fault finding and Fitting locations .

¢ Wiring connections from diagnostic connector to electronic
manual gearbox control unit -J514- = Current flow diagrams,
Electrical fault finding and Fitting locations .

4.3 List of selectable functions
— The following diagnostic functions depicted in display -1- are
available:
Diagnostic functions Page \
02 Interrogate fault memory = page 15 1
04 Basic,setting =.page.29
05 Erase fault' memory =>'Page 38
06 End output = page 39
08 Read measured value block = page 40 [« | | I I |
None of the other diagnostic functions displayed can be selected

or they do not need to be discussed here.

1 4 Rep. Gr. 01 - Self-diagnosis, electrical checks
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5 Interrogating fault memory

5.1 Interrogating fault memory

— Connect the vehicle diagnostic, testing and information sys-
tem -VAS 5051 A- = page 12 and select the vehicle system
“02 - Gearbox electronics” . Ignition must be on.

Display on -VAS 5051 A-:

— From list -1- select diagnostic function “02 - Interrogate fault
memory” .

Display on -VAS 5051 A- :

-1- Content of fault memory 0 fault recognised
or
X fault recognised

-2- Fault Fault code
Fault location
Fault type

A - if faults were recognised:

— Print out information on screen or self-diagnosis log.

— Terminate function “02 - Interrogate fault memory” by touching
key.

Display on -VAS 5051 A- :

— Eliminate fault(s) in line with fault tables > page 16 .

Select diagnostic function “02 - Interrogate fault memory”
again in list -1- and erase fault memory = page 38 .

From list -1- select diagnostic function “06 - End output”
= page 39.

B - if no fault was recognised:

Terminate function “02 - Interrogate fault memory” by touching
key.

From the list select diagnostic function “06 - End output”
> page 39.

[« | [ I[ /[ |
-, W
1

I ] /[ I |
1

[« | [ I[ /[ |

5. Interrogating fault memory 1 5
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5.2 Fault tables

*

@ Note

Listed below are all possible faults that are recognised by the
electronic manual gearbox control unit -J514- and displayed

on the -VAS 5051 A- when the fault memory content is inter-

rogated.

The content of the fault memory is retained until the next erase
operation, erase fault memory = page 38 .

The fault table is sorted according fo the 5-djgit fault code on
the left.

Sporadic faults are marked ‘sporadic” on the display. “Spora-
dic” faults are faults which only occur occasionally.

Do not immediately replace the components indicated to you
by -VAS 5051 A- as faully, instead : first check the wiring and
connectors to these components according to current flow dli-
agram. Also check the earth connections according to current
flow diagram. This is particularly relevant for faults recorded
as ‘sporadic” .

Fault 00263

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

00263
Gearbox
implausible signal

If this fault has been stored, a
type of emergency program is
triggered. The clutch is disen-
gaged and the vehicle is no lon-
ger driven. In most cases it is
possible to continue driving after
switching off the ignition and re-
starting the engine. However,
the vehicle should be taken to a
workshop as quickly as possible
to remedy the causes of the fault

memory

¢ At the same time, certain other
faults were stored in the fault

Process and eliminate all other
fault entries for the gearbox con-
trol unit

Fault 00263 can only be deleted
if all other faults in the fault
memory have been eliminated

00263
Gearbox
Fault in basic setting

sic setting” function

¢ A fault occurred during the “ba-

Process and eliminate all other
fault.entries for the gearbox con-
trolt unit-before performing the
basic' setting again

“Basic setting” function was not
carried out or was carried out in-
correctly

Perform basic setting
= page 29

Connectors for potentiometer 1

for gear recognition -G239- and
potentiometer 2 for gear recog-
nition -G240- were mixed up af-
ter a repair

Read measured value block,
display group 015 = page 49
and 016 = page 51

Only swap the connectors when
you have checked this firstin the
“Read measured value block ”
function. Fitting location for po-
tentiometer = page 10

1 6 Rep. Gr. 01 - Self-diagnosis, electrical checks




Audi A2 2001 > QD

5-speed Manual Gearbox 085 DS Self-diagnosis - Edition 03.2004 Aud

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

¢ Potentiometer for gear recogni-

tion potentiometer 1 for gear

recognition -G239- and potenti-

ometer 2 for gear recognition -
G240- or wiring or connectors
defective

Read measured value block,
display group 015 = page 49
and 016 = page 51

Check wiring according to cur-
rent flow diagram

Fault 00297

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

00297
Gearbox speed sender -G38-
no signal

This fault is stored if one of the
points below is detected: Clutch
is engaged, no shifting and
speed is greater than 30 km/h.
The vehicle speed signal from
speedometer sender (Hall send-
er, on gearbox) -G22- , which is
sent to the dash panel insert, is
compared with the gearbox
speed from gearbox speed
sender -G38- (gearbox trans-
mission ratio). In addition, the
calculated gearbox speed is
compared with the gearbox
speed from -G38- . The fault is
stored if there is a difference of
more than 120 rpm

This fault is stored if the voltage
value of the signal from the
clutch travel sender -G162- is
outside the tolerance. In this
case, it is not possible to delete
fault 00297 either

¢ Gearbox speed sender -G38-
defective

¢ Wiring to component defective
4 Clutch worn or defective

¢ Clutch travel sender -G162- °
defective

Perform final control diagnosis
in the “Guided fault finding”

=> page 27

Read measured value block 001

= page 42 and 002
> page 43

Perform electrical test
> page 58

¢ Metal shavings at the gearbox
speed sender -G38-

Remove gearbox speed sender
-G38- > ltem 2 (page 9) and
check, clean if necessary

Drain gearbox oil if necessary
and check for increased con-
centration of metal shavings. If
there are a lot of metal shavings,
the gearbox is defective and
must be replaced

3) The clutch travel sender -G162- is integrated into the slave cylinder.

Fault 00625

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

00625
Vehicle speed signal
implausible signal

The vehicle speed signal from
the speedometer sender (Hall
sender, on gearbox) -G22- ,
which is sent to the dash panel
insert, is compared with the sig-
nals of the ABS sensors. If one
of the two signals is missing or if
a difference of greater than 16
km/h is determined, the fault is
stored

¢ The signal from the ABS/ESP
control unit or from the engine
control unit is missing

Interrogate ABS/ESP control
unit fault memory

Interrogate engine control unit
fault memory

5. Interrogating fault memory 1 7
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Output on -VAS 5051 A-

Possible cause of trouble

Remedy

If the vehicle speed signal from
the speedometer sender (Hall
sender, on gearbox) -G22- is
missing, the signals from the
ABS sensors are used as sub-
stitute signals to enable the driv-
er to continue driving.

¢

Open or short circuit to earth or
positive between electronic
manual gearbox control unit -
J514- (pin 21) and control unit
with display unit in dash panel
insert -J285- (speed signal)

Wiring to the speedometer
sender (Hall sender, on gear-
box) -G22- defective

Speedometer sender (Hall
sender, on gearbox) -G22- de-
fective

Check wiring according to cur-
rent flow diagram

Read measured value block 007
=> page 48

Control unit with display Unitin
dash panel insert-J285- defec-
tive

Interrogate dash-panel insert
fault memory

Remedy

Fault 00668
Output on -VAS 5051 A- Possible cause of trouble
00668
Vehicle electrical system voltage for terminal 30
open circuit

3

The fault is stored if no starting
procedure occurs and the fault
exists for longer than 0.5 sec-
onds

The voltage value of terminal 30
has dropped below the voltage

¢

Open circuit in wiring

Test wiring and connections ac-
cording to current flow diagram

Read measured value block 020
> page 53

Perform electrical test

value of terminal 15 by 2 V for
0.5 seconds (terminal 30 < ter- page o8
minal 15)
Fault 00789
Output on -VAS 5051 A- Possible cause of trouble Remedy

00789
Reversing switch -F41-4
implausible signal

The fault is not stored until 10
faulty (implausible) shifts to “R”
have occurred

At very low temperatures, the
gearbox oil is viscous and the
reversing switch -F41- may de-
liver implausible signals

Reversing light switch -F4- de-
fective

Wiring to component defective

Check wiring and switches ac-
cording to current flow diagram

Potentiometer 1 for gear recog-
nition -G239- or potentiometer 2
for gear recognition -G240- de-
fective, fitting location of poten-

tiometers = page 10

Read measured value block,

display group 004 = page 45,
015 = page 49 and 016

= page 51

4) The reversing switch -F41- is identical to the reversing light switch -F4- .
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Fault 00811

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

00811
System is not ready for interroga-
tion

¢ After erasing the fault memory,
the fault memory was interroga-
ted again immediately (too

quickly)

Erase fault memory again

= page 38 . Now wait at least
30 seconds before interrogating
the fault memory again

Fault 00836

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

00836
Gear selector valve 1 -N284-

» The fault is stored when the
measured current is consistent-
ly too low for 80 ms and the bat-
tery voltage is greater than 8.5V

¢ Voltage at valve too low or too
high

Read measured value block 017
=> page 52

¢ Wiring to valve defective

Perform electrical test

¢ Valve defective = page 58
Fault 00837
Output on -VAS 5051 A- Possible cause of trouble Remedy
00837

Gear selector valve 2 -N285-

« The fault is stored when the
measured current is consistent-
ly too low for 80 ms and the bat-
tery voltage is greaterthan 8.5V

¢ Voltage at valve too low or too
high

Read measured value block 017
= page 52

¢ Wiring to valve defective

Perform electrical test

¢..Valve defective = page 58
Fault 00838
Output on -VAS 5051 A- Possible cause of trouble Remedy
00838

Gear selector valve 3 -N286-

¢ The fault is stored when the
measured current is consistent-
ly too low for 80 ms and the bat-
tery voltage is greater than 8.5V

¢ Voltage at valve too low or too
high

Read measured value block 004
> page 45

¢ Wiring to valve defective

Perform electrical test

¢ Valve defective = page 58
Fault 00839
Output on -VAS 5051 A- Possible cause of trouble Remedy
00839

Gear selector valve 4 -N287-

¢ The fault is stored when the
measured current is consistent-

¢ \Voltage at valve too low or too
high

Read measured value block 004
> page 45
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Output on -VAS 5051 A-

Possible cause of trouble

Remedy

ly too low for 80 ms and the bat-

¢ Wiring to valve defective

Perform electrical test

tery voltage is greaterthan 8.5V
Y 9esg ¢ Valve defective = page 58
Fault 00840
Output on -VAS 5051 A- Possible cause of trouble Remedy

00840

Gearbox hydraulic pump relay -J510-

» If fault 00840 is only stored as a
“sporadic” fault, it is necessary
to perform the final control diag-
nosis in the “Guided fault-find-

ing” = page 27

¢ Wiring to component defective

Read measured value block 004
=> page 45

Check wiring according to cur-
rent flow diagram

¢ Relay defective

Replace relay

Fault 00841

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

00841

Sender for gearbox hydraulic pressure -G270-

» Thefaultis stored when the volt-
age at the sender is detected to
be less than 0.2 V or greater
than 4.7 V for longer than 2 sec-
onds

« |If fault 00841 is only stored as a
“sporadic” fault, it is necessary
to perform the final control diag-
nosis in the “Guided fault-find-

ing” > page 27

¢ Wiring to component defective

Read measured value block 020
=> page 53

Check wiring according to cur-
rent flow diagram

4 Sender defective

Replace sender = 5-speed
Manual Gearbox 085 DS; Rep.
Gr. 34

Fault 00843

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

00843

Potentiometer for selector lever, forwards/backwards -G272-

* The faultis stored when the volt-
age at the potentiometer is de-
tected to be outside the toler-
ance for longer than 0.3

¢ Wiring to component defective

Read measured value block 022
> page 54

Check wiring according to cur-

seconds rent flow diagram
¢ Potentiometer defective Replace potentiometer > 5-
speed Manual Gearbox 085 DS;
Rep. Gr. 34
Fault 00844

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

00844

Switch for selector lever gate recognition -F257-
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Output on -VAS 5051 A-

Possible cause of trouble

Remedy

¢ Wiring to component defective

Read measured value block 022
> page 54

Perform electrical test
=> page 58

Check wiring according to cur-
rent flow diagram

« Switch defective

Replace switch = 5-speed Man-
ual Gearbox 085 DS; Rep. Gr.
34

Fault 0845

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

00845

Switch for selector lever N-recognition -F258-

¢ Wiring to component defective

Read measured value block 022
> page 54

Perform electrical test
> page 58

Check wiring according to cur-
rent flow diagram

« Switch defective

Replace switch > 5-speed Man-
ual Gearbox 085 DS; Rep. Gr.
34

Fault 00846

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

00846

Switch for selector lever Stop-recognition -F259-

¢ Wiring to component defective

Read measured value block 022
=> page 54

Perform electrical test
=> page 58

Check wiring according to cur-
rent flow diagram

» Switch defective

Replace switch = 5-speed Man-
ual Gearbox 085 DS; Rep. Gr.
34

Fault 00847

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

00847
Load shutoff relay -J511-

* The load shutoff relay is only ac-
tive in ECO mode (green warn-
ing lamp in dash panel insert
lights up). The relay shuts off the
rear window heater and seat
heaters in STOP mode if the en-
gine is switched off, e.q. when

¢ Wiring to component defective

Check wiring according to cur-
rent flow diagram
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Output on -VAS 5051 A- Possible cause of trouble Remedy

stopped at traffic lights. This is a| ¢ Relay defective - Replace relay
safety precaution to ensure that

there is sufficient battery voltage
to automatically start the engine

* This load shutoff is not activated
when the engine is started nor-
mally using the ignition key

Fault 01070
Output on -VAS 5051 A- Possible cause of trouble Remedy
01070
Relay for starter -J53-
¢ Wiring to component defective |- Read measured value block 004
> page 45

— Check wiring according to cur-
rent flow diagram

¢ Relay defective — Replace relay

Fault 01071

Output on -VAS 5051 A- Possible cause of trouble Remedy

01071
Clutch travel sender -G162-
signal outside tolerance

¢ Wiring to component defective |- Perform final control diagnosis
in the “Guided fault finding”

> page 27

— Read measured value block 002
=> page 43

— Perform basic setting
= page 29

—~r cPerform electrical test
Spage'58

— Check wiring according to cur-
rent flow diagram

¢ Sender defective — Replace clutch slave cylinder >
5-speed Manual Gearbox
085 DS; Rep. Gr. 30

Fault 01073

Output on -VAS 5051 A- Possible cause of trouble Remedy

01073
Clutch pressure system
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Output on -VAS 5051 A-

Possible cause of trouble

Remedy

The fault is stored when the hy-
draulic control unit has run for
longer than 4 minutes and 20
seconds and the shutoff pres-
sure of approx. 50 bar has not
been reached. The condition is
that it was not the first engine
start

¢ Oil level in the system not cor-
rect

Check oil level in reservoir for
clutch mechanism and gear se-
lector mechanism > 5-speed
Manual Gearbox 085 DS; Rep.
Gr. 34

¢ Hose/pipe assembly leaking

Renew defective O ring and wir-
ing

¢ Sender for gearbox hydraulic
pressure -G270- defective

Read measured value block 020
> page 53

¢ Hydraulic control unit defective

Perform the final control diagno-
sis of the hydraulic control unit

> page 27

Replace or repair hydraulic con-
trol unit = 5-speed Manual
Gearbox 085 DS; Rep. Gr. 34

Fault 01126

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

01126
Engine speed signal
implausible signal

The fault is stored when it is
present for longer than 1.5 sec-
onds

¢ Open or short circuit to earth or
positive between electronic
manual gearbox control unit -
J514- (pin 19) and engine con-
trol unit

Interrogate engine control unit
fault memory

Check wiring according to cur-
rent flow diagram

¢ Engine speed sender -G28- de-
fective

Read measured value block 001
> page 42

Fault 01155

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

01155
Clutch
speed difference too great

The fault is stored when the dif-
ference between the engine
speed and the gearbox speed is
greater than 240 rpm for at least
2.9 seconds. Condition: The
clutch must be engaged

¢ Clutch slips

Read measured value block 003
> page 44

Repair clutch = 5-speed Man-
ual Gearbox 085 DS; Rep. Gr.
30

01155
Clutch
control deviation

The fault is stored when the dif-
ference between the engine
speed and the gearbox speed is
greater than 240 rpm for at least
2.9 seconds. Condition: The
clutch must be engaged

¢ Clutch defective

Read measured valtie block 003
> page 44

Repair clutch = 5-speed Man-
ual Gearbox 085 DS; Rep. Gr.
30
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Fault 01312
Output on -VAS 5051 A- Possible cause of trouble Remedy
01312
Data bus drive
defective
Fault in ABS/ESP control unit Interrogate ABS/ESP control
unit fault memory
Fault in engine control unit Interrogate engine control unit
fault memory
Fault in dash panel insert Interrogate dash-panel insert
fault memory
CAN bus wiring defective Perform electrical test
Electronic manual gearbox con- -~ page 58
trol unit -J514- defective Check wiring according to cur-
rent flow diagram
Check CAN bus = page 55
Fault 01314
Output on -VAS 5051 A- Possible cause of trouble Remedy
01314

Engine control unit
no communication

¢ Fault in engine control unit

¢ CAN bus wiring defective

Interrogate engine control unit
fault memory

Check wiring according to cur-
rent flow diagram

Perform electrical test
> page 58

Check CAN bus = page 55

Fault 01316

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

01316
Brake control unit
no communication

¢ Fault in ABS/ESP control unit
¢ CAN bus wiring defective

Interrogate ABS/ESP control
unit fault memory

Check wiring according to cur-
rent flow diagram

Perform electrical test
> page 58

Check CAN bus = page 55

Fault 01604

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

01604

Potentiometer 1 for gear recognition -G239-
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Output on -VAS 5051 A-

Possible cause of trouble

Remedy

Connectors at the potentiome-
ters for gear recognition poten-
tiometer 1 for gear recognition -
G239- and potentiometer 2 for
gear recognition -G240- were
mixed up after a repair

Read measured value block,
display group 015 = page 49
and 016 = page 51

Only swap the connectors when
you have checked this firstin the
“Read measured value block ”
function. Fitting location for po-
tentiometer = page 10

Wiring to component defective

Water penetration into connec-
tor, corrosion

Read measured value block,

display group 015 = page 49
and 016 = page 51

Check wiring according to cur-
rent flow diagram

Potentiometer defective

Replace potentiometer > 5-
speed Manual Gearbox 085 DS;
Rep. Gr. 34

Fault 01605

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

01605

Potentiometer 2 for gear recognition=G240-

¢ -Connectors.atthe potentiome-

ters for gear recognition poten-
tiometer 1 for gear recognition -
G239- and potentiometer 2 for
gear recognition -G240- were
mixed up after a repair

Readimeasured value block,

display group 015 = page 49
and 016 = page 51

Only swap the connectors when
you have checked this firstin the
“Read measured value block ”
function. Fitting location for po-
tentiometer > page 10

Wiring to component defective

Water penetration into connec-
tor, corrosion

Read measured value block,
display group 015 = page 49
and 016 = page 51

Check wiring according to cur-
rent flow diagram

¢ Potentiometer defective

Replace potentiometer > 5-
speed Manual Gearbox 085 DS;
Rep. Gr. 34

Fault 01612

Output on -VAS 5051 A-

Possible cause of trouble

Remedy

01612
Valve for clutch actuator -N255-
open circuit

¢ Wiring to component defective

Read measured value block 005
> page 47

Check wiring according to cur-
rent flow diagram

¢ Valve defective

Replace hydraulic control unit =
5-speed Manual Gearbox
085 DS; Rep. Gr. 34
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Fault 65535

Output on -VAS 5051 A- Possible cause of trouble

Remedy

65535
Control unit defective

» Only when the possible cause of| ¢ Electronic manual gearbox con-
trouble has been determined trol unit -J514- defective
and mechanical faults, hydraulic
faults or faults affecting electric/
electronic components as well
as wiring connections have
been eliminated, should the
control unit -J514- and the sys-
tem be returned to the basic set-
ting

Replace control unit = page 4

Perform basic setting
= page 29
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6 Final control diagnosis

@ Note

In contrast to other gearboxes, final control diagnosis cannot be
Initiated in the control unit in the vehicle self-diagnosis. With this
gearbox, final control diagnosis must be performed in the “Guided
fault-finding” function with the vehicle diagnostic, testing and in-
formation system -VAS 50571 A- .

Requirement
* The vehicle electrical system voltage must be above 11.3 V.
Important!

If you want to carry out a final control diagnosis in the “Guided
fault-finding” function using the vehicle diagnostic, testing and in-
formation system -VAS 5051 A-, this must always be performed
prior to the basic setting, otherwise any existing faults are not de-
tected or erroneously detected.

Procedure
— Apply handbrake fully.

— Connect the vehicle diagnostic, testing and information sys-
tem -VAS 5051 A- = page 12

— Switch on ignition.
Display on -VAS 5051 A-:
— Touch the “Guided fault-finding” key.

VAS 5051

T
(LD
L

Il
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Display on -VAS 5051 A-:

— Enter the vehicle identification by touching the applicable line
of text -1- bearing in mind the selection prompt -A- .

The vehicle diagnostic, testing and information system -VAS 5051 \
A- then switches to the next selection stage: 1

Selection prompt Line of text to be selected
Select brand “Audi”
Select model “Audi A2 2001>" < | | T > |

Select model year Model year corresponding to 01012 |
the vehicle identification num- [roroz]

ber, e.g.
“2003 (3)”

Select variant “Saloon”
Select engine codes “ANY 1.2 TDI / 45 kW”

As soon as the vehicle identification is complete, the vehicle di-
agnostic, testing and information system -VAS 5051 A- interrog-
ates the fault memories of all the vehicle systems with self-
diagnosis capability.

— Wait until “Control units have been interrogated” appears in
display zone -A- . The corresponding vehicle systems are dis- — — A
played with a black background in the display. —

— Touch [5] key. \

— Enter the function/component selection by branching to the 1
electronic manual gearbox control unit -J514- corresponding
to the selection prompt -A- .

— Touch the applicable line of text -1- and the || key.

The vehicle diagnostic, testing and information system -VAS 5051 Ll | | I [
A- then switches to the next selection stage:

Line of text to be selected

“+ Drive (Repair group 10-39)”
“+ 5-speed manual gearbox 085 DS”
“+ 01 - Self-diagnosis”
“+ 02 - Gearbox electronics”
“+ J514 - Control unit for electronic manual gearbox”

The electronic manual gearbox control unit -J514- now provides
a number of functions to choose from:

¢ Hydraulic control unit final control diagnosis
¢ Gear actuator final control diagnosis

— Continue following the instructions on the display of the Vehicle
diagnostic, testing and information system.-VAS 5051 A- ..
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7 Basic setting
The basic setting should be initiated after performing the following
repairs:

¢ Every 30,000 km = Maintenance ; Booklet 49

4 Removing and installing or replacing the gearbox
Removing and installing or replacing the engine
Replacing the engine control unit

Replacing the electronic manual gearbox control unit

* & o o

Removing and installing or replacing the clutch, adjustment
and assembly operations on the clutch or on the clutch actua-
tor

¢ Removing and installing or replacing the gear selector mech-
anism or gear actuator, adjustment and assembly operations
on the gear selector mechanism or gear actuator

¢ Removing and installing or replacing the selector lever, ad-
justment and assembly operations on the selector lever or it
electronic components

71 Performing basic setting
Requirements

* The oil level in reservoir for clutch mechanism and gear se-
lector mechanism is correct > 5-speed Manual Gearbox
085 DS; Rep. Gr. 34.

* There must be no faults in the fault memory, if necessary these
must be remedied first.

» The vehicle electrical system voltage must be above 12.4 V.
Important!

If you want to carry out a final control diagnosis via the guided
fault-finding using the vehicle diagnostic, testing and information
system -VAS 5051 A-, this must always be performed prior to the
basic setting, otherwise any existing faults are not detected or
erroneously detected.

Procedure
— Apply handbrake fully.

— Connect the vehicle diagnostic, testing and information sys-
tem -VAS 5051 A- = page 12 and select the vehicle system
“02 - Gearbox electronics” . Ignition must be,on.

Important!
— Press the selector lever into the tiptronic gate.
Display on -VAS 5051 A- :

— From list -1- select diagnostic function “08 - Read measured
value block” .

L« | | I Il |
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Display on -VAS 5051 A-:
1 - Enter display group (max. input value = 255)

Use keypad -2- to enter “2” for “Display group 002” and confirm
by touching [Q] key.

Display on -VAS 5051 A-:

*

In the display zone -2- check the voltage value of the clutch
travel sender -G162- .

Specified value: 1.85 ... 1.95V

@ Note

If the voltage is approx. 5V, the clutch disengages immedi-
ately after switching on the ignition, without the brake pedal
being pressed. The basic setting cannot be performed in this
case. To remedy the fault

> “13.5 Vehicle does not start”, page 76 .

Ifthe value is just outside the specified value range, adjust the
voltage value for the clufch travel sender -G162-

> page 34 .

End function “08 - Read measured value block” by touching
key.

In the further course of the basic setting various operations must
now be performed. Note the work instructions shown on the dis-

play.

Sit on the driver's seat and move the -VAS 5051 A- beside you
to within reach.

Press the selector lever into the tiptronic gate.

Display on -VAS 5051 A-:

From list -1- select diagnostic function “04 - Basic setting” .

[« ]

A01-0130

=
9 _-

4~

| |
(a][¥]

L«

AD1-0187

[« ]

A01-0122

30 Rep. Gr. 01 - Self-diagnosis, electrical checks




Audi A2 2001 > QD

5-speed Manual Gearbox 085 DS Self-diagnosis - Edition 03.2004 Aud

Display on -VAS 5051 A- :

1 -

[« | [ I I |

Display on -VAS 5051 A-:
— The text in display zone -1- determines what you must do. Ad-

here to the instructions in the following tables with regard to 1

the various texts. Otherwise the basic setting will be aborted 2_\

by the system. 7

A —1

| i Note &l [¥]
& Procedure in the event that the basic setting is aborted, the | ] i I I

Enter display group

Use keypad -2- to enter “14” for “Display group 14” and confirm | |:|

by touching [Q] key.

The selector lever must be located in the tiptronic gate. 2

text “RTFM!” is displayed or the basic setting is not confinued

= 7.1.2 If during the basic setting the connection is interrup-
ted/breaks off’, page 35 .

“IGN.OFF!” may appear briefly. In this case, wait until the -
VAS 50517 A- swifches to the next display. If the display of
“IGN.OFF!” does not switch fo the next display, you must in-
terrogate the fault memory and remedy any faults. Then erase
fault memory. Perform basic setting once more from the be-

ginning.

Indicated on display:

Display zones Explanations
1 |WAIT! Do nothing while thisfs'displayed! Wait'until the’-VAS 50571 AXswitchesto
the next display
2 Ignore display zones
3
4

Next readout on display:

Display zones Explanations
1 |ADJUST!® — Adjust gear actuator = page 32
2 Ignore display zones
3
4

5) The gear actuator is now in neutral, i.e. it is in the idling gate between the 1st
and 2nd gear.
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Adjusting gear actuator

* Hose/pipe assembly, potentiometer for gear recognition and
valves for gear selection connected.

» Ifthe gear actuator has been replaced, the screw -arrow- serv-
ing as a transport lock must be removed.

@ Note

This screw is only fitted for new gear actuators for transport. It
must always be removed when the gear actuator is installed in
the vehicle.

— If fitted, remove the noise insulation under engine/gearbox.

* The selector lever must be located in the tiptronic gate.

— Carry out the following steps carefully as described:

— Release nut -arrow- until ball head moves freely in selector
finger -1- .

@ Note

Do not unscrew nut, just release it.

+ Ball head in selector finger -1- is now automatically moved into
position by gear actuator.

==

— Tighten nut -arrow- in this position to 20 Nm. Do not change
position of ball head.

@ Note

When tightening the nut, it must be ensured that the position of
the selector finger for the selector rod is not changed fo ensure
that the adjustment remains free of stress.

— To continue the basic setting, shift the selector lever to position
“D” and then back to the tiptronic gate.

Next readout on display:

Display zones Explanations
1 |WAIT! Do nothing while this is displayed.
Do not press brake pedal. Do not touch selector lever.
The control unit shifts through a few gears and outputs various codes in the
process.
Please wait!
210 Gearbox position: Possible values are: 0 ... 28; for display value 28 the -
VAS 5051 A- switches to the next display. Ignore this display zone
3|0 Ignore display zones
4 {199V
Next readout on display:
Display zones Explanations
1 (=) — Pull selector lever in the tiptronic gate into position “~” and hold there until
the -VAS 5051 A- switches to the next display
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Display zones Explanations
2 |28 Ignore display zones
3 [0
4 14.00V

Next readout on display:

Display zones Explanations
1 |STOP! — Press brake pedal

— Shift selector lever to position “STOP”

— Release brake pedal
2 |28 Ignore display zones

w
o

4 14.00V

Next readout on display:

Display zones Explanations
1 |KickDown! — Depress accelerator pedal fully and hold until -VAS 5051 A- switches to
next display
2 |28 Ignore display zones
3 [0
4 1400V

Next readout on display:

Display zones Explanations
1 |N!

Release accelerator pedal

Press brake pedal

Shift selector lever into position “N”

Release brake pedal
2 |28 Ignore display zones

w
o

4 [4.00V

Next readout on display:

Display zones Explanations
1 |StartMot! © — Start engine with ignition key
2 |28 Ignore display zones
310
4 14.00V

6) After the prompt “StartMot!” the connection between control unit and -VAS 5051- may be interrupted/break off. Continued procedure

> page 35.
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Next readout on display:

Display zones Explanations

1 |SEARCHNG! Do nothing while this is displayed.

Do not press brake pedal. Do not touch selector lever. Allow engine to con-
tinue running.

The control unit is independently searching for the clutch's slip point

2 |28 Ignore display zones

w
o

4 1400V

Next readout on display:

Display zones Explanations
1 |IGN.OFF! — Shift selector lever into position “STOP”

— Switch off ignition.

Communication between control unit and -VAS 5051 A- is aborted
— Switch ignition on again after no less than 10 seconds

— Program the creep point > page 36 "
2 |28 Ignore display zones.

w
o

4 1400V

7) The basic setting is not ended until the creep point has been successfully
programmed.

711 If the voltage value for the clutch travel
sender -G162- is outside the tolerance
— Disconnect the connector -1- at the hydraulic control unit be-

cause the hydraulic pump is able to start up even with the
ignition off.

— Remove hydraulic control unit (3 nuts) = 5-speed Manual
Gearbox 085 DS; Rep. Gr. 34, place to one side and secure
with wire. Do not disconnect battery, do not disconnect pipes.

@ Note

This step is necessary to make the adjusting nut -arrow- for the
slave cylinder accessible.

— Release the lock nuts -A- on the cable of the slave cylinder.

— Twist the adjusting nut -arrow- and check the voltagevaluesin
the display of the -VAS 5051 A- .

.f'i
. | Aoi-0198
|y .
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Display on -VAS 5051 A- :
» Specified value in display zone -2- : 1.85 ... 1.95 V.

If reading matches specification: ;—\
-
— Press the brake pedal as far as possible twice for approx. 5 3—
seconds and release it again. 4~ | |
If the voltage is now no longer in the specified value range, you [4]¥]
must repeat the adjustment.

If the specified value remains constant: [ | I [

— Counter both nuts -A- , without changing the adjustment.

» The adjusting nat“arrow=must'not turn'any more-and ' the’volt-
age value must be in the specified range.

— Install hydraulic control unit, = 5-speed Manual Gearbox
085 DS; Rep. Gr. 34 .

— Continue basic setting = page 30 .

@ Note

If the voltage value cannot be adjusted
= “13.3 Voltage value of the clutch travel sender G162 cannot be
aaqjusted’, page 73 .

/
. 1| Ao1-019g
. |

71.2 If during the basic setting the connection
is interrupted/breaks off

Occasionally, the connection between control unit and -VAS 5051
A- — particularly after the prompt “StartMot!” — may be interrupted/
break off. In that case:

— under no circumstances switch off the ignition.

The control unit “notes” the place at which the connection was
aborted. Therefore it is only necessary to reselect the display

group.

If the ignition has not been switched off, the basic setting is con-
tinued exactly at that “place” .

— Select the vehicle system “02 - Gearbox electronics” again,
then the diagnostic function “04 - Basic setting” .

— Use keypad to enter “14” for “Display group 14” and confirm
by touching [Q] key.
7.1.3 If faults occur during basic setting

If faults occur during basic setting, these are also shown on the

display. The faults are not displayed consecutively, instead only
the first fault to occur is displayed. At the end of the basic setting,
an entry is also made in the fault memory.

Faults are displayed as follows:

Display zones Explanations
1 [RTFM! Basic setting aborted.
2
3|7 Possible fault displays and their meaning:
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Display zones Explanations

¢ 7 - Potentiometer 2 for gear recognition -G240-

¢ 8 - Potentiometer 1 for gear recognition -G239-

¢ 9 - Reversing light switch -F4-

Remedy:

— Check switches and wiring in the measured value blocks and according
to current flow diagram

¢ 10 - Potentiometer values not stable during measurement

¢ 11 - Potentiometer values

Remedy

— Check the corresponding potentiometers in measured value blocks 015
to 018 = page 40

— Interrogate fault memory and eliminate faults in line with fault tables
> page 16

— Initiate basic setting again after repair = page 29

¢ 12 - Gear actuator is not adjusted correctly or the measured values are
outside the tolerances

Remedy

— Check potentiometer, valves and selector finger at the ball heads for cor-
rect assembly and seating

— Initiate basic setting again after adjusting the gear actuator = page 29

Further notes = “13.4 Basic setting cannot be performed”, page 76

4
7.2 Programming the creep point

Requirements

» Engine is at operating temperature.

» Selector lever in position “STOP” .

Procedure
— Apply handbrake fully.
— Start engine.

— Connect the vehicle diagnostic, testing and information sys-
tem -VAS 5051 A- = page 12 and select the vehicle system

“02 - Gearbox electronics” .
Display on -VAS 5051 A-:

— From list -1- select diagnostic function “08 - Read measured

value block” .

[« | | | Il |
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Display on -VAS 5051 A- :

1 - Enter display group (max. input value = 255) :
— Use keypad -2- to enter “25” for “Display group 025” and con- |
firm by touching [Q] key. 1 L= |
2
| | [ I I |

Display on -VAS 5051 A-:
— Inthe display zone -3- check the value for the programming of

the creep point. 1
RS
+ Specified value: 0 gx

4~
[ | |
| ? | Note [al[¥]

Ifthe value e.g. is at “4”, the creep point must be programmed at

least another 4 times. L« | [ I Il
— To do this, shift selector lever to position “D” .
— Press the brake pedal and hold it down for at least 3 seconds.
— Release the brake pedal for at least 3 seconds.
— Repeat this process until the value in display zone -3- is at “0” .
When the value is at “0” , the creep point is adjusted correctly.
— End diagnostic function “08 - Read measured value block” by

touching [] key.
— From list -1- select diagnostic function “06 - End output” .
Display on -VAS 5051 A- :
If the value “0” has not been reached after programming the creep \
point several times, the fault memory of the engine control unit 1
must be interrogated.

[« ] | | | I |
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8 Erasing fault memory

@ Note

If fault memory cannot be erased, inferrogate fault memory again
and eliminate fault.

Requirements
« Fault memory interrogated = page 15 .

« All faults eliminated.

After fault memory interrogation:

Display on -VAS 5051 A-:

— Fromilist ~1=selectdiagnostic function-<05 - Erase.fault mems \
ory’u ]

[« | | | Il |

Display on -VAS 5051 A-:

-1-  No display (before deleting) 1

or |
Fault memory erased

@Note =1 =1

Ifin display zone -1- the message: “Faulf memory has not been | | 1 1 |
Interrogated yet” appears, the procedure has not been followed
exactly. Fault memory cannot be erased until it has been interro-

gated.

-2- Note: Is function to be implemented? Note: Data will be
erased!

- Touch [0K] key in display -2- .

— End diagnostic function “05 - Erase fault memory” by touching
key.
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9 End of output
Display on -VAS 5051 A- :

— From list -1- select diagnostic function “06 - End output” .

[ | | I Il |
Display on -VAS 5051 A-:
— Switch off ignition and unplug diagnostic connector when this
display appears. \ A
1 1
v|
| | | | I |
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10 Measured value block

10.1 Reading measured value block

— Connect the vehicle diagnostic, testing and information sys-
tem -VAS 5051 A- = page 12 and select the vehicle system
“02 - Gearbox electronics” . Ignition must be on or the engine
must be running.

Display on -VAS 5051 A-:

— From list -1- select diagnostic function “08 - Read measured
value block” .

L« | | I Il |

Display on -VAS 5051 A-:
1 - Enter display group (max. input value = 255)

— Use keypad to enter -2- for the required “display group num- |
ber” = page 40 and confirm by touching [q] key. L= ]

[« | | I I |

Display on -VAS 5051 A-:

1- Display zones 1 ... 4. If a display zone is vacant, nothing is
displayed in this line.

2 - The selected display group is indicated here
3 - Change to a different display group by pressing these keys

4 - Change to a different function by pressing these keys (e.g.
from “Read measured value block” to “Basic setting” and
vice versa).

— End diagnostic function “08 - Read measured value block” by

touching [] key.

10.2 List of selectable display groups

Display group | Display zone | Description Explanation
001 1 Engine speed => page 42
2 Gearbox speed
3 Accelerator pedal position (CAN bus signal from engine
control unit)
4 Gear engaged in gearbox
002 1 Load signal (CAN bus signal from engine control unit) => page 43
2 Signal from clutch travel sender -G162-
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Display group | Display zone | Description Explanation

3 Voltage of terminal 15

4 Coolant temperature (CAN bus signal from engine control
unit)

003 Engine speed = page 44
Gearbox speed
Actual clutch position

Specified clutch position

004 Input information 1 => page 45
Input information 2
Output information 1

Output information 2

005 Engine speed = page 47
Voltage of terminal 15
Selector lever position

Valve for clutch actuator -N255- (clutch slave cylinder)

A OWON=2FRPOODN=_2 PP ODN -

006 Ignore

007 Engine speed = page 48
Gearbox speed
Calculated gearboxspeed
Vehicle speed signal

008 Actual clutch position => page 48
Gear engaged in gearbox
Engine speed

Gearbox speed

A OWON-=2RODN -

009 Ignore

010 Ignore

011 Ignore

012 Ignore

013 Voltage of terminal 15 => page 48
Valve for clutch actuator -N255- (clutch slave cylinder)
Actual clutch position

Specified clutch position

014 Text output for basic setting

This display group is required only in conjunction with the
basic setting

N I NS R I U RN

015 Potentiometer for selector lever, forwards/backwards - > page 49

G272-
Ignore
Potentiometer 1 for gear recognition -G239-
Potentiometer 2 for gear recognition -G240-

=k WODN

016 Specified voltage of potentiometer for selector lever, for- => page 51

wards/backwards -G272-
Ignore

3 Actual voltage of potentiometer 1 for gear recognition -
G239-in %

4 Actual voltage of potentiometer 2 for gear recognition -
G240-in %

N

017 1 Voltage of terminal 15 => page 52
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Display group [ Display zone | Description Explanation

N

Valve for clutch actuator -N255- (clutch slave cylinder)
Current for gear selector valve 1 -N284-
Current for gear selector valve 2 -N285-
Gear engaged in gearbox > page 52
Not used

Actual voltage of potentiometer 1 for gear recognition -
G239-

Actual voltage of potentiometer 2 for gear recognition -
G240-

Gear to be engaged => page 52
Gear engaged in gearbox
Accelerator pedal position
Vehicle speed signal
Voltage of terminal 15 = page 53
Battery voltage of terminal 30

Supply voltage of gearbox sensors

Voltage of sender for gearbox hydraulic pressure -G270-
Gradient = page 54
Hill factor

Sport factor

Accelerator pedal position
Selector lever position > page 54

Specified voltage of potentiometer for selector lever, for-
wards/backwards -G272-

3 Specified position of potentiometer for selector lever, for-
wards/backwards -G272- in %

4 Ignore
023 Ignore
024 Ignore
025 Creep'point => page 54
Slip point

Number of remaining creep point adaptations
Engine torque (filtered, effective torque)

018

WN =2k W®

IS

019

020

021

022

N =2 ODN_2IRERODN_2PPODN -~

B OODN -

10.3 Test table

Display group 001
Display zones Explanations
1 .. rpm 99 Engine speed (from the TD signal -pin 19- directly from the engine control unit).

A second mechanic is required to read the values whilst driving
= “4.1 Safety precautions”, page 12
e Minimum value = 90 rpm

If the ignition is switched on (engine off) a value of 90 rpm is displayed. This is
not a fault

If no value is displayed:

— Interrogate engine control unit fault memory
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Display zones Explanations

2 ... rpm?®9 Gearbox speed (from gearbox speed sender -G38- ). A second mechanic is re-
quired to read the values whilst driving = “4.1 Safety precautions”, page 12
e Minimum value = 60 rpm
If the ignition is switched on (engine off) or vehicle is stationary with engine run-
ning, a value of 60 rpm is displayed. This is not a fault
If no value is displayed:
— Check sender, to do this perform electrical test = page 58

3 . % Accelerator pedal position (CAN bus signal from engine control unit)
» Specified value if accelerator pedal is not pressed: Less than 4%
» Specified value if accelerator pedal is fully pressed: greater than 96%
When accelerating from idling to full throttle the % value is continually increased
If the values are not reached:
— Interrogate engine control unit fault memory if necessary
If the value remains at 0 % when accelerating, but after releasing the accelerator
pedal and pressing again it increases in steps (e.g. 30, 60, 90 ...), this points to
a faulty brake light switch -F- :
— Check brake light switch -F- in measured value block 004, display zone 2

> page 45
4 Gear engaged in gearbox whilst driving. A second mechanic is required to read

1st GEAR ... 5th
GEAR

R-GEAR

LG 1-2

LG 3-4

SYNC

FAULT

the values = “4.1 Safety precautions”, page 12
*  1st GEAR:p/BthcGEAR = display-changes-with a:change-in: gear

* R-GEAR = reverse gear is engaged

* LG 1-2 =idling gate 1-2 gear (in gearbox)

* LG 3-4 =idling gate 3-4 gear (in gearbox)

»  SYNC = during synchronisation phase

* FAULT = invalid position

If readings do not match specifications or with the display “FAULT” :

— Check potentiometer 1 for gear recognition -G239- , potentiometer 2 for gear

recognition -G240- and potentiometer for selector lever, forwards/backwards
-G272- in measured value block 015 = page 49 and 016 = page 51

8) Check non-positive connection of clutch: To check, the vehicle must not be in ECO mode while driving. This is the only way to ensure
that the clutch is engaged at the end of a gear shift. Engine and gearbox speed must not then differ by more than 120 rpm from one other
while driving. If the difference is greater than this, the clutch is slipping and will have to be replaced.

9) The vehicle is always in ECO mode after the engine is started (green warning lamp in dash panel insert lights up). If ECO mode has to
be switched off for a test, press the switch for Start/Stop mode -E262- in the centre console, the green warning lamp in the dash panel
insert goes out.

Display group 002

Display zones

Explanations

1

Y

Load signal (CAN bus signal from engine control unit)
» Specified value when idling: approx. 0.00 V

+ Specified value for full throttle: approx. 5.00 V
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Display zones

Explanations

2

Y

Signal from clutch travel sender -G162-
— Switch on ignition, selector lever in “STOP” or do not press brake pedal and
selector lever in “R”, “N” , “D” or tiptronic gate (condition for engaged clutch):

» Specified value for engaged clutch: 1.85 ... 1.95V

— Switch on ignition, press brake pedal and selector lever in “R”, “N”, “D” or
tiptronic gate (condition for disengaged clutch):

« Specified value for disengaged clutch: 3.7 ... 4.1V

+ The difference between the two values for engaged and disengaged clutch
must be greater than 2 V

If reading does not match specification:
— Perform basic setting = page 29

Voltage of terminal 15

* A minimum voltage of 11.3 V is required to perform the final control diagnosis
of the hydraulic control unit and the final control diagnosis of the gear actuator
in the “Guided fault-finding”

* A minimum voltage of 12.4 V is required to perform the basic setting

If reading does not match specification:
— Check battery, renew if necessary

— Check supply voltage of electronic manual gearbox control unit -J514- , to do
this perform electrical test = page 58

..°C

Coolant temperature (CAN bus signal from engine control unit)
* Measured value may differ from measured value of engine control unit by up
to5°C

Display group 003

Display zones

Explanations

1

.. rpm

Engine speed = page 42 , measured value block 001, display zone 1

2

.. rpm

Gearbox speed = page 42 , measured value block 001, display zone 2

3

%0

Actual clutch position. The voltage values from the clutch travel sender -G162-

(= page 43 , measured value block 002, display zone 2) are converted in the

control unit and output as %-values

— Switch on ignition, selector lever in “STOP” or do not press brake pedal and
selector lever in “R”, “N”, “D” or tiptronic gate (condition for engaged clutch):

» Specified value for engaged clutch: 0 ... 1 %

— Switch on ignition, press brake pedal and selector lever in “R”, “N”, “D” or
tiptronic gate (condition for disengaged clutch):

» Specified value for disengaged clutch: 99 ... 100 %

0...100 % "0

Specified clutch position
— Switch on ignition and do not press brake pedal (condition for engaged clutch):

+ Specified value for engaged clutch: 0 %

— Switch on ignition and do not press brake pedal (condition for disengaged
clutch):

+ Specified value for disengaged clutch: 99 ... 100 %

10) In all clutch control procedures, values must not differ from each other by more than 5 % for longer than 1 second. With greater
deviations: Perform basic setting = page 29 and check clutch travel sender -G162- , to do this perform electrical test = page 58 .
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Display group 004

Display zones Explanations
1 XXXXXXXX Input information 1, 8-digit display (e.g. 00101101), description = page 45
2 XXXXXXXX Input information 2, 8-digit display (e.g. 00010010), description = page 45
3 XXXXXXXX Output information 1, 8-digit display (e.g. 01111110), description = page 46
4 XXXXXXXX Output information 2, 8-digit display (e.g. 11111101), description = page 47

Input information 1 in display zone 1 of display group 004

Display zone 1 Explanations
2|13(4(5(6|7|8
0 Display is always “0”
0 Display is always “0”
X * “0” = driver's door open

 “1” = driver'sdoor:closed

With deviations:
— Interrogate convenience system fault memory

— Check wiring between electronic manual gearbox control unit -J514- (pin
16) and central control unit for convenience system -J393-

1 Display is always “1”

X * “0” = no starting procedure

« “1” = start prompt by ignition lock

X » “0” = selector lever in “STOP” , “R”, “N” or“D”
+ “1” = selector lever into tiptronic gate

With deviations:

— Check selector lever position in measured value block 005, display zone 3
= page 47

X + “0” = gearbox hydraulic pump relay -J510- actuated by sender for gearbox

hydraulic pressure -G270- , hydraulic pump running (audible)

* “1” = gearbox hydraulic pump relay -J510- not actuated by sender for gear-
box hydraulic pressure -G270- , hydraulic pump not running

X e “0” = switch for Start/Stop mode -E262- in the centre console pressed and
held

+ “1” = switch for Start/Stop mode -E262- not pressed

Input information 2 in display zone 2 of display group 004

Display zone 2 Explanations
2|13(4(5(6|7|8
0 Ignore
0 Ignore
0 Ignore
1 Ignore
0 Ignore
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Display zone 2 Explanations
112|3[(4(5|6|7|8
0 + “0” = reverse gear not engaged

+ “1” =reverse gear engaged

In selector lever position “STOP” the reverse gear may also be indicated as en-

gaged if this was the last gear engaged.

With deviations:

— Check selector lever position in measured value block 005, display zone 3
=> page 47

1 + “1” = voltage from terminal 30 is applied

Th|s display must always be “1” . With deviations:
Check voltage supply in measured value block 020, display zone 2

%3 page 53
Xo|eectrtQ? =ibrakerpedalnot-operated

* “1” = brake pedal operated

Signal is required for starting the engine 'V . With deviations:
— Interrogate engine control unit fault memory, if necessary check brake light
switch -F- / brake pedal switch -F47-

11) The signal of the brake light switch -F- / brake pedal switch -F47- is depicted here (CAN bus signal from engine control unit). For the
Start/Stop mode function, however, the signal of the brake pressure switch -F270- is required; this can be checked in the electrical test

> page 58.

Output information 1 in display zone 3 of display group 004

Display zone 3 Explanations
112|3[(4(5|6|7|8
0 Ignore
0 Ignore
0 Ignore
0 + “0” = engine is shut off in ECO mode '? , e.g. when stopping at traffic lights

+ “1”=ECO mode is switched off or engine is not shut off in ECO mode (running)

In ECO mode, the switching from “0” to “1” and vice versa takes place in some
cases very slowly and is displayed by the tester after a long time delay when shut-
ting off and starting the engine

X Ignore
X + “0” = gearbox hydraulic pump relay -J510- is actuated

+ “1” = gearbox hydraulic pump relay -J510- is not actuated

Display must respond in the same way as for the 7th item in display zone 1 (in
some cases with a slight time delay)

X « “0” = starter inhibitor and reversing light relay -J226- is actuated

« “1” = starter inhibitor and reversing light relay -J226- is not actuated

Display must be “0” when starting normally with the ignition key and when starting
in ECO mode '? by releasing the brake pedal

0 (Ignore

12) The vehicle is always in ECO mode after the engine is started (green warning lamp in dash panel insert lights up). If ECO mode has
to be switched off for a test, press the switch for Start/Stop mode -E262- in the centre console, the green warning lamp in the dash panel
insert goes out.

13) Terminal 30 is switched through via the relay downstream of terminal 50, this supplies power to the starter which must start the engine.
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Output information 2 in display zone 4 of display group 004

Display zone 4 Explanations
1/2(3(4|5|6|7|8
X Switching status of gear selector valve 3 -N286- . This display must always be the
same as the display at item 5
— Operate the selector lever when the vehicle is stationary with the ignition on
and brake pedal pressed.
— Selector lever in tiptronic and 3rd or 4th / 5th gear ¥ selected:
» “0” = gear selector valve 3 -N286- is on (energised)
— Selector lever in “R” or selector lever in tiptronic and 1st/ 2nd gear ' se-
lected:
« “1” = gear selector valve 3 -N286- is off (disconnected from voltage)
With deviations:
— Perform electrical test = page 58
0 Ignore
0 Ignore
0 Ignore
X This display must always be the same as the display at item 1
X Switching status of gear selector valve 4 -N287- . This display must always be the
same as the display at item 8
— Operate the selector lever when the vehicle is stationary with the ignition on
and brake pedabpressed:
— "Selector leverin “R”; selector leverintiptronic and 3rd / 4thgear ¥ selected:
» “0” = gear selector valve 4 -N287- is on (energised)
— Selector lever in tiptronic and 1st or 2nd / 5th gear ¥ selected:
«  “1” = gear selector valve 4 -N287- is off (disconnected from voltage)
With deviations:
— Perform electrical test = page 58
1 Ignore
X | This display must always be the same as the display at item 6

14) The display in the dash panel insert indicates the gear currently engaged.

Display group 005
Display zones Explanations
1 .. rpm Engine speed = page 42 , measured value block 001, display zone 1
2 Y, Voltage of terminal 15 = page 43 , measured value block 002, display zone 3
3 Selector lever position
A-STOP * A-STOP = automatic operation gate Stop position
A-R * A-R = automatic operation gate R position
A-N * A-N = automatic operation gate N position
A-E * A-E = automatic operation gate D position (is identical to E position)
T-0 « T-0 = tiptronic gate Middle position
T-Mi « T-MI = tiptronic gate Minus position
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Display zones

Explanations

T-PL

?7??

* T-PL = tiptronic gate Plus position
o 7?77 =fault, invalid position

With deviations and with display “??7?” :
— Check values in measured value block 022 = page 54

— Perform basic setting = page 29

Valve for clutch actuator -N255- (in small tolerance range a changing, “jumping”
display is not a fault)
— Switch onignition and do not press brake pedal (condition for engaged clutch):

» Specified value for engaged clutch: 0.030 ... 0.730 A

— Switch on ignition and do not press brake pedal (condition for disengaged
clutch):

» Specified value for disengaged clutch: 0.800 ... 0.900 A

With deviations:
— Check valve for clutch actuator -N255- , to do this perform electrical test

=> page 58

Display group 007

Display zones

Explanations

1 ... rpm

Engine speed = page 42 , measured value block 001, display zone 1

2 ... rpm

Gedarbox'speed = page 42 o measuredvalue block' 00T, display zone 2

3 ... rpm

Qalculated'gearboxspeed calculated-from-vehicle speed and engaged gear
¢ Minimum value = 60 rpm

If the ignition is switched on (engine off) or vehicle is stationary with engine run-
ning, a value of 60 rpm is displayed. This is not a fault.

4 ... km/h

Vehicle speed signal from dash panel insert
*  Minimum value = 3 km/h

Can be up to 7 km/h below the display on the speedometer in the dash panel
insert. If the ignition is switched on (engine off) or vehicle is stationary with engine
running, a value of 3 km/h is displayed. This is not a fault

With deviations:

— Interrogate dash-panel insert fault memory

— Check speedometer and wiring according to current flow diagram

Display group 008

Display zones

Explanations

1 .. %

Actual clutch position = page 44 , measured value block 003, display zone 3

2

Gear engaged in gearbox = page 42 , measured value block 001, display zone
4

3 ... rpm

Engine speed = page 42 , measured value block 001, display zone 1

4 ... rpm

Gearbox speed = page 42 , measured value block 001, display zone 2

Display group 013

Display zones

Explanations

1 | .V

Voltage of terminal 15 = page 43 , measured value block 002, display zone 3
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Display zones

Explanations

2

S A

Valve for clutch actuator -N255- = page 47 , measured value block 005, display
zone 4

3

.. %

Actual clutch position = page 44 , measured value block 003, display zone 3

4

.. %

Specified clutch position = page 44 , measured value block 003, display zone 4

Display group 015

Display zones

Explanations

1

Y

Specified voltage of potentiometer for selector lever, forwards/backwards -G272-
— Selector lever in “STOP” :

» Specified value: approx. 4.10 V

— Selector lever in “R” :

+ Specified value: approx. 3.14 V
— Selector lever in “N” :

» Specified value: approx. 2.75 V
— Selector lever to tiptronic “+” :

» Specified value: approx. 2.50 V
— Selector leverin “D” :

» Specified value: approx. 2.20 V
— Selector lever to tiptronic “-” :

» Specified value: approx. 1.70 V

Deviations of up to 0.4 V are possible. It is not the absolute voltage value that is
decisive, but rather the fact that in “STOP” the highest and in tiptronic “~” the
lowest voltage is displayed.

With deviations:

— Check values in measured value block 022 = page 54

— Perform basic setting = page 29
— " Perform electrical test = page’ 58

Not used

Actual voltage of the potentiometer 1 for gear recognition -G239- by shifting the

selector lever ' when the vehicle is stationary with ignition on

— Selector lever in “R” or selector lever in tiptronic and 1st / 3rd or 5th gear
selected:

» Specified value: 3.8 £ 0.4 V
— Selector lever in tiptronic and 2nd / 4th gear selected:

» Specified value: 1.6 £ 0.4 V

With deviations:
— Check values in measured value block 022 = page 54

— Perform basic setting = page 29
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Display zones Explanations
4 ..V Actual voltage of the potentiometer 2 for gear recognition -G240- (gate recogni-
tion) by shifting the selector lever ' when the vehicle is stationary with ignition
on

— Selector lever in “R” :
» Specified value: 3.8 £+ 0.4 V

— Selector lever in tiptronic and 1st/ 2nd gear selected:

» Specified value: 3.0 £ 0.4V

— Selector lever in tiptronic and 3rd / 4th gear selected:

» Specified value: 2.0 £ 0.4V
— Selector lever in tiptronic and 5th gear selected:
+ Specified value: 1.2 £ 0.4V

With deviations:
— Check values in measured value block 022 = page 54

— Perform basic setting = page 29

15) The display in the dash panel insert indicates the gear currently engaged.

@ Note

The voltage must remain constant whilst driving with every gear
engaged (not while shifting). If the voltage value changes (in-
crease or decrease), at the same time check the voltage value of
the sender for gearbox hydraulic pressure -G270- in measured
value block 020 = page 53 . If the voltage value there drops
continuously, check the system for leaks (oil loss), if necessary
seal the system.
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Display group 016

Display zones

Explanations

1

%

Specified position of potentiometer for selector lever, forwards/backwards -
G272- , converted into %
— Selector lever in “STOP” :

» Specified value: approx. 100 %

— Selector lever in “R” :

» Specified value: approx. 77 %
— Selector lever in “N” :

» Specified value: approx. 55 %
— Selector lever to tiptronic “+” :

» Specified value: approx. 39 %
— Selector lever in “D” :

» Specified value: approx. 19 %

— Selector lever to tiptronic “-” :

» Specified value: approx. 0 %

Deviations of up to 10 % are possible. It is not the absolute percentage value that
is decisive, but rather the fact that in “STOP” the highest and in tiptronic “-” the
lowest percentage value is displayed.

With deviations:
— Check values in measured value block 022 = page 54

— Perform basic setting = page 29

Not used

.. %

{-é)ctual position of potentiometer 1 for gear recognition -G239- , converted into %

— Selector lever in “R” or selector lever in tiptronic and 1st/ 3rd or 5th gear
selected:

» Specified value: 0 ... 10 %
— Selector lever in tiptronic and 2nd / 4th gear selected:

» Specified value: 90 ... 100 %

With deviations:
— Check values in measured value block 022 = page 54

— Perform basic setting = page 29
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Display zones

Explanations

4 e %

Q)ctual position of potentiometer 2 for gear recognition -G240- , converted into %
— Selector lever in “R” :

» Specified value: 90 ... 100 %

— Selector lever in tiptronic and 1st/ 2nd gear selected:

» Specified value: 60 ... 65 %

— Selector lever in tiptronic and 3rd / 4th gear selected:

» Specified value: 30 ... 35 %
— Selector lever in tiptronic and 5th gear selected:

» Specified value: 0 ... 10 %

With deviations:
— Check values in measured value block 022 = page 54

— Perform basic setting z.page.29

16) The display in the dash panel insert indicates the gear currently.engaged.

Display group 017
Display zones Explanations
1 LV Voltage of terminal 15 = page 43 , measured value block 002, display zone 3
2 LA Valve for clutch actuator -N255- = page 47 , measured value block 005, display
zone 4
3 LA Current through gear selector valve 1 -N284-
» Specified value: 0.000 ... 2.500 A
The value of the current varies depending on the switching status of the valve
(regulating valve)
4 A Current through gear selector valve 2 -N285-
» Specified value: 0.000 ... 2.500 A
The value of the current varies depending on the switching status of the valve
(regulating valve)
Display group 018

Display zones

Explanations

1 Gear engaged in gearbox = page 42 , measured value block 001, display zone
4
2 Not used
3 .V Actual voltage of potentiometer 1 for gear recognition -G239- = page 49 , meas-
ured value block 015, display zone 3
4 .V Actual voltage of potentiometer 2 for gear recognition -G240- = page 49 , meas-
ured value block 015, display zone 4
Display group 019
Display zones Explanations

1

Gear to be engaged (specified gear)
* 0=idling gate
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Display zones Explanations
1...5 * 1=1.gear, 2=2nd gear, 3 =3rd gear, 4 = 4th gear, 5 = 5th gear
* 6 =reverse gear
251 * 251 =idling gate 1-2
252 » 252 =idling gate reverse gear
253 « 253 = idling gate 5th gear
254 + 254 =idling gate 3-4
255 « 255 = transition between two positions
At the latest after 1 second, these displays must be the same as the display in
display zone 2. With deviations:
— Check values in measured value block 022 = page 54
2 Engagedrgear'(actual'gear)
At the latest dfter 1'second, these displays must be the same as the display in
display zone 1. With deviations:
— Check values in measured value block 022 = page 54
3 % Accelerator pedal position = page 42 , measured value block 001, display zone
3
4 ... km/h Vehicle speed signal = page 48 , measured value block 007, display zone 4
Display group 020
Display zones Explanations
1 ..V Voltage of terminal 15 = page 43 , measured value block 002, display zone 3
2 .V Voltage of terminal 30
* A minimum voltage of 11.3 V is required to perform the final control diagnosis
of the hydraulic control unit and the final control diagnosis of the gear actuator
in the “Guided fault-finding”
* A minimum voltage of 12.4 V is required to perform the basic setting
If reading does not match specification:
— Check battery, renew if necessary
— Check supply voltage of electronic manual gearbox control unit -J514- , to do
this perform electrical test = page 58
3 Y, Supply voltage of gearbox sensors (internal)
+ Specified value: approx. 5 V
4 .V Voltage of sender for gearbox hydraulic pressure -G270-

» Specified value with ignition on (engine off); 2.7 ... 3.2V
+ Specified value with engine running: 2.9 ... 4.4V

The specified values may be checked by alternately pressing and releasing the
brake pedal or moving the selector lever repeatedly between “STOP” and “N” :
The voltage value drops. On reaching the lower specified value, the hydraulic
pump starts to operate. If the brake pedal is now no longer pressed, the voltage
increases until it reaches the upper specified value. 4 V corresponds to approx.
48 bar in the pressure system, 3 V corresponds to approx. 36 bar.

With deviations:

— Perform final control diagnosis of the hydraulic control unit in the “Guided fault

finding” = page 27
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Display group 021
Display zones Explanations
1 ...°C Slope
°C here does not mean the temperature, but the upward or downward slope in
per cent (%). This is a calculated value within the control unit
2 . % Hill factor (calculated value within the control unit)
3 . % Sport factor (calculated value within the control unit)
4 % Accelerator pedal position = page 42 , measured value block 001, display zone
3
Display group 022
Display zones Explanations
1 Selector leverposition = page 47" 'measured value'block 005, display zone 3
2 LV Specified voltage of potentiometer for selector lever, forwards/backwards -G272-
=> page 49 , measured value block 015, display zone 1
3 o % Specified position of potentiometer for selector lever, forwards/backwards -
G272-, converted into % = page 51, measured value block 016, display zone 1
4 Ignore

Display group 025

Display zones Explanations

1 e % Creep point

The creep point is the torque at which the vehicle starts to move or tries to move
(handbrake applied)

» Specified value range: 55 ... 65 %

« The creep point value must be less than or equal to the slip point in display
zone 2

With deviations:
— Perform basic setting = page 29

2 oo % Slip point
The slip point is the torque at which the clutch begins to slip.
» Specified value range: approx. 55 ... 85 %

+ The slip point value must be greater than or equal to the creep point in display
zone 1

With deviations:
— Perform basic setting = page 29

3 Number of remaining creep point adaptations
» Specified value: 0

The programming (adapting) of the creep point is performed at the end of the
basic setting. It must be repeated until the value is at “0” .

With deviations:

— Perform basic setting = page 29

4 Engine torque (filtered, effective torque)
» Specified value: 0 ... 255

17) The creep point and the slip point are acquired and adjusted in the basic setting. Whilst driving, these two points are continuously re-
acquired and improved. At 0 %, the clutch is fully engaged, at 100 % it is disengaged.
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11 CAN bus

Bus:

Bus is used to describe a system that transports and distributes
data.

CAN:

Controller Area Network is a bus system that operates using two
wires. These are called bus lines. The bus lines transmit data
signals in serial form (one after the other) to the control units con-
nected into the system.

These control units communicate with the aid of the CAN bus, i.e.
they exchange data with the aid of the CAN bus.

To prevent electromagnetic interference and interference emis-
sions, the two CAN bus lines are twisted together.

11.1 Testing a “two-line bus system”

It was advised in the fault table to check the bus:

— Determine with the aid of the appropriate current flow diagram
how many control units are connected to each other via the
bus.

— Connect the vehicle diagnostic, testing and information sys-
tem -VAS 5051 A- = page 12 and select the function “00 -
Automatic test sequence” . Ignition must be on.

— Ensure that there is no function fault in any of the control units
connected to the bus before examining the bus lines. A func-
tion fault disrupts the communication with other control units.

Is there a function fault?
— Repair it first.

— Print out the fault list and delete the fault memories of all con-
trol units, see “Interrogate fault memory” and “Erase fault
memory” for the corresponding control unit.

— Tap the diagnostic function “06 - End output” .

— Rectify the faults as described in the fault table in the relevant
Workshop Manual.

Are all faults eliminated?

— Ifthe communication between the control units is still disrupted
the bus lines must be examined.

— Evaluate the faults stored in the control units.
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Example 1:

From the faults present in the fault memories, you can see that
control unit -1- has no connection to control units -2- and -3- .

Control unit

Faults stored in fault memory

-

¢ Missing message from control unit -2-

Missing message from control unit -3-

¢
Ll:l- g —
-2- ¢ Missing message from control unit -1- 1 3
-3- ¢ Missing message from control unit -1-
— Switch off ignition.
— Disconnect the connectors at the control units connected by
bus lines and investigate whether there is an open circuit in
one of the bus lines = Current flow diagrams, Electrical fault
finding and Fitting locations .
Example 2:
From the faults in the fault memories, you can see that control
unit -2- has no connection to control units -1- and -3- .
Control unit |Faults stored in fault memory
-1- 4 Missing message from control unit -2-
-2- ¢ Missing message from control unit -1-
—— -
4 Missing message from control unit -3- 1 3
-3- ¢ Missing message from control unit -2-
— Switch off ignition.
— Disconnect the connectors at the control units connected by
bus lines and investigate whether there is an open circuit in
one of the bus lines = Current flow diagrams, Electrical fault
finding and Fitting locations .
Example 3:
From the faults storedinthefaultmemories'you‘can'see that'none
of the control units are able to transmit or receive signals.
Control unit |Faults stored in fault memory
-1- ¢ Hardware defective
-2- ¢ Hardware defective — —
1 3
-3- ¢ Hardware defective

— Switch off ignition.

— Disconnect the connectors at the control units connected by
bus lines and investigate whether there is a short circuit among
the bus lines = Current flow diagrams, Electrical fault finding
and Fitting locations .
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— Examine the bus lines for short to positive/earth.

— If cause of “Hardware defective” fault is not found in the bus o+ o*
lines, check whether one of the control units is responsible for
this fault. .

» Connectors unplugged at all control units that use the CAN
bus for communication.

* Ignition off.

— Connect one of the control units. 1 2 3

— Connect the vehicle diagnostic, testing and information sys-
tem -VAS 5051 A- = page 12.

— Switch on ignition and select the affected vehicle system.

— Interrogate the fault memory of the control unit just connected
and erase the fault memory.

— End diagnostic function “05 - Erase fault memory” by touching
key.

— Tap the diagnostic function #06~End output’..
— Switch the ignition off and then on again.

— Leave the ignition on for 10 seconds. Then interrogate the fault
memory of the control unit that has just been connected.

If the fault “Hardware defective” is displayed:
— Replace the control unit just connected.
If the fault “Hardware defective” is not displayed:

— Connect the next control unit and repeat the sequence.
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12 Electrical test

12.1 Performing electrical test

Special tools and workshop
equipment required

¢ Portable multimeter - V.A.G 1526 A

V.A.G 1526 B- or vehicle
diagnostic, testing and in-
formation system -

VAS 5051 A- with diagnosis
leads -VAS 5051 A/7-

¢ -V.AG1594 C-
¢ Test box -V.A.G 1598/18-

V.A.G 1588/18

The test steps only apply to:

¢ Vehicles whose self-diagnosis does not point out the fault
source. Then the complete electrical test must be performed.

¢ Vehicles whose self-diagnosis directly points out the fault
source. Then perform only test steps recommended in the fault
table (targeted approach).

Requirements
» Selector lever in position “N” and handbrake applied.
» Supply voltage of vehicle electrical system OK

» rFuses OK =Current flowdiagrams;Electrical faultfinding:and
Fittinglocations

» Earth connections for gearbox OK
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— Check earth connections for corrosion and damaged connec-
tions and repair, if necessary = Current flow diagrams, Elec-
trical fault finding and Fitting locations .

@ Note

Earth attachment point is located underneath the starter.

12.2 Connect test box -V.A.G 1598/18- to
electronic manual gearbox control unit -
J514-

Using test box -V.A.G 1598/18- the wiring can be checked ac-
cording to current flow diagram.

— Switch off ignition.
— Lift up floor mat in left side footwell.

— Turn the lock mechanisms -1- anticlockwise and remove the
cover plate.

— Release multiple connector -arrow 1- and unplug from the
control unit -arrow 2- .

— Connect test box -V.A.G 1598/18- to the multiple connector
-arrow 1- and lock -arrow 2- .

A Caution

To prevent damage fo the electronic components, the appro-
priate measuring range must be selected before connecting
the diagnosis leads and observe the test requirements.

— Carry out all measures listed in the column “Measures if read-
out does not match specification” .

— Only carry out test steps recommended in the fault table (tar-
geted approach).

—

|
o],

V.A.G
1598/18
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After the electrical test:

— Connect multiple connector to the pins of the electronic man-
ual gearbox control unit -J514- -arrow 1- and then lock
-arrow 2- .

When installing, ensure that the guides are positioned on the pins
of the control unit.

-

]

& For testing, use the portable mulfimeter -V.A.G 1526 B- with
auxiliary wires from -V.A.G 1594 C- or the vehicle diagnostic,

Note

testing and information system -VAS 5051 A- with diagnosis
leads -VAS 5051 A/7-.

& The socket designations of the test box -V.A.G 1598/18- are
identical fo the contact designations of the electronic manual
gearbox control unit -J514- in the current flow diagram.

& Damage may be caused fo the system by testing incorrectly.
Apart from the connectors listed in the test table, no other
bridges may be connected.

& The specified values are valid for an ambient temperature from
0°..40°C.

& [fthe readings obtained differ from the specified values, de-
termine fault on the basis of the current flow diagram.

& [fthe measured values deviate only slightly from the specified
values, clean sockets and connectors of the testers and diag-
nosis leads and repeat test.

& Before replacing components, their lines and connectors must
be tested. Especially with specified values under 10 Q the re-
sistance measurement at the component should be repeated.

Check 68-part multiple connector of electronic manual gearbox
control unit -J514- (sockets on the test box -V.A.G 1598/18-)

1 - Earth (terminal 31)

37 - Potentiometer 1 for gear recognition -G239-

signal

2 - Earth (terminal 31) 38 - Potentiometer 2 for gear recognition -G240-
signal

3 - CAN low signal 39 - Switch for selector lever gate recognition -
F257-

4 - Potentiometer for selector lever, forwards/
backwards -G272- (supply voltage 5 V)

40 - Lockout switch for diesel engine -F207-

5 - Clutch travel sender -G162- signal

41 - Switch for selector lever Stop recognition -
F259-

6 - Not used 42 - Not used
7 - Not used 43 - Gearbox speed sender -G38- (screening)
8 - Not used 44 - Earth for:

9 - Load shutoff relay -J511-

10 - Not used

11 - Not used

¢ Sender for gearbox hydraulic pressure -
G270-

¢ Potentiometer 1 for gear recognition -G239-

¢ Potentiometer 2 for gear recognition -G240-

12 - Starter inhibitor and reversing light relay -J226-

45 - Supply voltage of terminal 30

13 - Not used

46 - Gear selector valve 2 -N285-

14 - Sender for gearbox hydraulic pressure -G270-
signal

47 - Supply voltage of terminal 15
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15 - Brake pressure switch -F270-

48 - Gear selector valve 4 -N287-

16 - Door contact switch signal

49 - Potentiometer for selector lever, forwards/
backwards -G272- signal

17 - Supply voltage 5 V (bridge to pin 30) for:

¢ Sender for gearbox hydraulic pressure -
G270-

¢ Potentiometer 1 for gear recognition -G239-

¢ Potentiometer 2 for gear recognition -G240-

50 - Supply voltage 5 V for clutch travel sender -
G162-

51 - Engine cycle (monitoring signal for kick-down)

52 - Not used

53 - Gear selector valve 3 -N286-

18 - Start prompt from ignition/starter switch (termi-
nal 50)

54 - Gearbox hydraulic pump relay -J510-

19 - TD-(speed) signal 53 - Not used
20 - Gearbox speed sender -G38- signal 54 - Not used
21 - Vehicle speed signal 55 - Not used
22 - Gear selector valve 1 -N284- 56 - Not used
23 - Supply voltage for terminal 15 (bridge to pin47)| 57 - Not used

24 - K-wires of diagnosis

58 - Valve for clutch actuator -N255-

25 - CAN high signal

59 - Reversing light switch -F4-

26 - Not used

60 - Not used

27 - Potentiometer for selector lever, forwards/
backwards -G272- earth

61 - Not used

28 - Clutch travel sender -G162- earth

62 - Switch for selector lever N-recognition -F258-

29 - Selector lever lock solenoid -N110-

63 - Switch for Start/Stop mode -E262-

30 - Jumper to pin 17

64+ 'Not'used

31 - Not used

65 - Gearbox speed sender -G38-

32 - Valve for clutch actuator -N255-

66 - Not used

33 - Gear selector valve 2 -N285-

34 - Gear selector valve 1 -N284-

67 - Supply voltage for:
¢ Gear selector valve 3 -N286-

35 - Not used ¢ Gear selector valve 4 -N287-
36 - Not used 68 - Supply voltage of terminal 30
12.3 Test table

List of test steps

Component to be tested

Test step

Voltage supply and earth connection of electronic
manual gearbox control unit -J514-

Perform test step 1 = page 62

Selector lever lock solenoid -N110-

— Perform test step 2 = page 63

Switch for selector lever N-recognition -F258-

— Perform test step 3 = page 63

Switch for selector lever gate recognition -F257-

— Perform test step 4 = page 63

Switch for Stop recognition -F259-

— Perform test step 5 = page 64

Gearbox speed sender -G38-

— Perform test step 6 = page 64

Clutch travel sender -G162-

— Perform test step 7 = page 64

Gear selector valves -N284- , -N285- , -N286- and -
N287-

— Perform test step 8.1 ... 8.4 = page 65

Brake pressure switch -F270-

— Perform test step 9 = page 65
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Component to be tested

Test step

-G272-

Potentiometer for selector lever, forwards/backwards |-

Perform test step 10 = page 66

Lockout switch for diesel engine -F207-

Perform test step 11 = page 66

Switch for Start/Stop mode -E262- (ECO mode)

Perform test step 12 = page 67

Solenoid valve for ignition key removal lock -N334-

Perform test step 13 = page 67

Hydraulic pump for clutch actuator -V180-

Perform test step 14 = page 68

Valve for clutch actuator -N255-

Perform test step 15 = page 68

Sender for gearbox hydraulic pressure -G270- , po-
tentiometer 1 for gear recognition -G239- and potenti-
ometer 2 for gear recognition -G240-

Perform test step 16 = page 68

CAN bus wiring

Perform test step 17 = page 69

Test step 1
-V.A.G |Test of Test requirements and Specified |[Measures if readout does not
1598/18- operations value match specification
Sockets
1+2 Earth connection |+ Ignition off 0,0Q — Check wiring according to cur-
of electronic . . rent flow diagram
control unit - range: Resistance — Check wiring from contact 1 + 2
J514- measurement to earth
— Check earth connections of bat-
tery, renew if necessary
45+ 1 Voltage supply [+ Ignition off approx. bat-|- Check wiring according to cur-
68 + 1  [for terminal 30 of . . tery voltage rent flow diagram
68 +2 |electronic man- |~ Switch on measuring
45+ 2 |ual gearbox con- range: Voltage meas- - Check wiring from contact 1 + 2
trol unit -J514- urement to earth
— Check wiring from contact 45 +
68 to terminal 30
— Check battery, renew if neces-
sary
— If necessary replace electronic
manual gearbox control unit -
J514-
23 +1 Voltage supply |- Switch on measuring [approx. bat-|- Check wiring according to cur-
47 +2  |for terminal 15 of range: Voltage meas- |tery voltage rent flow diagram
47 +1 electronic man- urement
23+ 2 |ual gearbox con- — Check wiring from contact 1 + 2

trol unit -J514-

— Switch on ignition

to earth

— Check wiring from contact 23 to
terminal 15

— Check battery, renew if neces-
sary

mardfinecessary, replace electronic
manual,gearbox control unit -
J514-
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Test step 2
-V.AG |Testof Test requirements and Specified |Measures if readout does not
1598/18- operations value match specification
Sockets
29 +1 Selector lever + Ignition off
lock solenoid -
N110- — Switch on measuring ov — Check wiring according to cur-
range: Voltage meas- rent flow diagram
urement
— Switch on ignition approx. bat-
tery voltage
29 +1 * Measuring instru-
ments disconnected
— Connect bridge with
auxiliary wires from -
V.A.G 1594 C- be-
tween sockets 29 + 1
— Switch on ignition Solenoid |- Replace selector lever lock sol-
must click enoid-N110- = 5-speed Manual
audibly, Gearbox 085 DS; Rep. Gr. 34
“Press
brake” sym-
bol lights up
Test step 3
-V.AG |Testof Test requirements and Specified |Measures if readout does not
1598/18- operations value match specification
Sockets
Bridge be- |Switch for selec- |- Connect bridge be-
tween |tor lever N-recog- tween sockets 29 + 1
29 +1 nition -F258- 18)
45+ 62 — Switch on measuring
range: Voltage meas-
urement
— Switch on ignition
— Shift selector lever to |approx. bat-|- Check wiring according to cur-
“N” tery voltage rent flow diagram
— Shift selector lever out ov

of “N”

— Replace switch > 5-speed Man-
ual Gearbox 085 DS; Rep. Gr.
34

18) Before the test, the bridge must be connected using auxiliary wires from -V.A.G 1594 C- between sockets 29 + 1 to be able to move
the selector lever. This cancels the locking of the selector lever by the selector lever lock solenoid -N110- .

Test step 4

-V.A.G |Test of Test requirements and Specified |[Measures if readout does not
1598/18- operations value match specification

Sockets
Bridge be- |Switch for selec- |- Connect bridge be-

tween |tor lever gate rec- tween sockets 29 + 1

29+1 |ognition -F257- 19

45 + 39

— Switch on measuring
range: Voltage meas-
urement

— Switch on ignition
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-V.A.G |Test of Test requirements and Specified |[Measures if readout does not
1598/18- operations value match specification
Sockets
— Shift selector lever in- ov — Check wiring according to cur-
to tiptronic gate rent flow diagram
— Shift selector lever out|approx. bat-

of tiptronic gate

tery voltage |

Replace switch = 5-speed Man-
ual Gearbox 085 DS; Rep. Gr.
34

19) Before the test, the bridge must be connected using auxiliary wires from -V.A.G 1594 C- between sockets 29 + 1 to be able to move

the selector lever. This cancels the locking of the selector lever by the selector lever lock solenoid -N110- .

Test step 5
-V.A.G |Test of Test requirements and Specified |[Measures if readout does not
1598/18- operations value match specification
Sockets
Bridge be- |Switch for Stop |- Connect bridge be-
tween recognition - tween sockets 29 + 1
29 +1 F259- 20)
45+ 41 — Switch on measuring
range: Voltage meas-
urement
— Switch on ignition
+ucShift selectorslevertoidapprox.2bat+|~ Check wiring according to cur-
“‘STOP” tery'voltage rent flow diagram
— Shift selector lever out ov

of “STOP”

— Replace switch = 5-speed Man-
ual Gearbox 085 DS; Rep. Gr.
34

20) Before the test, the bridge must be connected using auxiliary wires from -V.A.G 1594 C- between sockets 29 + 1 to be able to move

the selector lever. This cancels the locking of the selector lever by the selector lever lock solenoid -N110- .

Test step 6
-V.A.G |Test of Test requirements and Specified |[Measures if readout does not
1598/18- operations value match specification
Sockets
65+ 20 [Gearboxspeed |+ Ignition off
sender -G38-

— Switch on measuring [ min. 0.7 kQ [- Check wiring according to cur-
range: Resistance rent flow diagram
measurement

max. 0.9 kQ|- Replace sender -G38- > 5-
speed Manual Gearbox 085 DS;
Rep. Gr. 34
Test step 7

-V.A.G |Test of Test requirements and Specified |[Measures if readout does not

1598/18- operations value match specification

Sockets

50 + 28 |[Clutch travel * Ignition off

sender -G162-
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-V.A.G |Testof Test requirements and Specified |Measures if readout does not
1598/18- operations value match specification
Sockets
— Switch on measuring | min. 4.5 kQ |- Check wiring according to cur-
range: Resistance rent flow diagram
measurement
— Check wiring from socket 5 to
sender (signal wiring)
max. 6.0 kQ[- Replace sender = 5-speed
Manual Gearbox 085 DS; Rep.
Gr. 30
Test steps 8.1 ... 8.4
-V.AG |Testof Test requirements and Specified |Measures if readout does not
1598/18- operations value match specification
Sockets
22 + 34 |[Gear selector + Ignition off approx. 3 Q|- Check wiring according to cur-
valve 1 -N284- 20 rent flow diagram
G » Valve temperature: o
33 +46 ear selector approx. 20° C approx. 3Q1_ Check connectors at the valves;
valve 2 -N285- fitti .
—  Switch on measuring _ 5 itting location of valves
53 + 67 |[Gear selector range: Resistance mln.2113 > page 65
valve 3 -N286- measurement )
max. 14 Q |- Replace gear actuator > 5-
48 + 67 |Gear selector min. 13 Q stee%Magzal Gearbox 085 DS;
valve 4 -N287- 20 ep. B
max. 14 Q

21) The specification refers to a temperature of approx. 20°C. If the valve temperature is above 20°C (gearbox hot), the resistance value
of the valves increases.

Fitting location of valves 1 to 4 for gear selection

— Please note different electrical connectors for gear selector

valves.
1- Gear selector valve 1 -N284- ; large connector, no colour
marking
2 - Gear selector valve 2 -N285- ; large connector, colour mark-
ing -arrows A-
3 - Gear selector valve 3 -N286- ; small connector, no colour
marking
4 - Gear selector valve 4 -N287- ; small connector, colour mark-
ing -arrows B-
Test step 9
-V.AG |Testof Test requirements and Specified ' | Measures if readout does not
1598/18- operations value match specification
Sockets
15+1 Brake pressure |+ Ignition off
switch -F270- . .
— Switch on measuring
range: Resistance
measurement
— Do not press brake » Q2 |- Check wiring according to cur-
pedal rent flow diagram
— Press brake pedal max. 2 Q

Replace brake pressure switch

22) Switch portable multimeter -V.A.G 1526 B- to largest Q range.
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Test step 10

-V.AG |Testof Test requirements and Specified |Measures if readout does not
1598/18- operations value match specification
Sockets
27 + 49 |Potentiometer for |+ Ignition off
selector lever, . ,
forwards/back- |~ Switch on measuring
wards -G272- range: Resistance
measurement
— Selector lever in posi-
tion
STOP| approx. |- Check wiring according to cur-
2.72 kQ rent flow diagram
R g%%r?()é — Replace potentiometer = 5-
- speed Manual Gearbox 085 DS;
N| approx. Rep. Gr. 34
2.19 kQ
D or tiptronic gate| approx.
1.77 kQ
Tiptronic to “+”| approx.
2.01 kQ
Tiptronic to “-"| approx.
1.54 kQ
4 +49 STOP| approx.
1.45 kQ
R| approx.
1.72 kQ
N| approx.
1.98 kQ
D or tiptronic gate| approx.
2.42 kQ
Tiptronic to “+”| approx.
217 kQ
Tiptronic to “-”| approx.
2.65 kQ
Test step 11
-V.AG |Testof Test requirements and Specified |[Measures if readout does not
1598/18- operations value match specification
Sockets
Bridge be- |Lockout switch |+ Ignitionoff
t for diesel ine -
2"Sefr1‘ Fozro7u_ase engne= _ Connect bridgebe+
tween sockets 29 + 1
45 + 40 23)
— Switch on measuring
range: Voltage meas-
urement
— Selector leverin “D” |approx. bat-[- Check wiring according to cur-
tery voltage rent flow diagram
— Selector lever in all oV

positions except “D”

Replace switch = 5-speed Man-
ual Gearbox 085 DS; Rep. Gr.
34
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23) Before the test, the bridge must be connected using auxiliary wires from -V.A.G 1594 C- between sockets 29 + 1 to be able to move
the selector lever. This cancels the locking of the selector lever by the selector lever lock solenoid -N110- .

Test step 12

-V.A.G |Test of Test requirements and Specified |Measures if readout does not
1598/18- operations value match specification
Sockets
45 + 63 |Switch for Start/ |+ Ignition off
Stop mode - . .
E262- — Switch on measuring
range: Voltage meas-
urement
— Do not operate key oV — Check wiring according to cur-
— Key pressed once approx. bat- rent flow diagram

tery voltage | _

Replace switch = Electrical
System; Rep. Gr. 96

Test step 13

-V.A.G
1598/18-
Sockets

Test of

Test requirements and
operations

Specified
value

Measures if readout does not
match specification

68 + contact
13 in relay

plug

Solenoid valve
for ignition key re-
moval lock -
N334-

Ignition off

Control unit for igni-
tion key removal lock -
J557- removed. Fit-
ting location

> page’67

Connect bridge with
auxiliary wires from -
V.A.G 1594 C- be-
tween contacts 13 + 4
in relay plug

Solenoid in
ignition lock
must click
audibly

+ Ignition off

Control unit for ignition
key removal lock -J557-
removed. Fitting location
= page 67

— Switch on measuring
range: Resistance
measurement

approx. 8 Q

Check wiring according to cur-
rent flow diagram

Replace ignition/starter switch
=> Electrical System; Rep. Gr.
94

Fitting location of control unit for ignition key removal lock -J557-
¢ in the 6+6-part relay carrier at the front left of the footwell at

slots -5- and -6- .
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Test step 14

V.A.G 1594 C-) be-
tween contacts 8 +2 in
relay plug

-V.AG |Testof Test requirements and Specified [Measures if readout does not
1598/18- operations value match specification
Sockets
Hydraulic pump Pull out gearbox hy-
for clutch actua- draulic pump relay -
tor -V180- J510- . Fitting location
= page 68
Connect bridge with  |Pump starts|— Check wiring according to cur-
auxiliary wires (from - up rent flow diagram

— Replace pump = 5-speed Man-
ual Gearbox 085 DS; Rep. Gr.
34

Fitting location of gearbox hydraulic pump relay -J510-

¢ In the 6+6-part relay carrier at the front left of the footwell at

slot -4- .

Test step 15

-V.A.G |Test of Test requirements and Specified [Measures if readout does not
1598/18- operations value match specification

Sockets

32 +58 [Valve for clutch Ignition off
actuator -N255-

Switch on measuring | approx. 6.5 |- Check wiring according to cur-
range; Resistance Q rent flow diagram
measurement
Test step 16
-V.A.G |Test of Test requirements and Specified [Measures if readout does not
1598/18- operations value match specification

Sockets

17 + 30 |Connection of Ignition off
sender for gear-
box hydraulic Switch on measuring |approx. 1 Q- Check wiring according to cur-
pressure -G270-,| range: Resistance rent flow diagram
potentiometer 1 measurement
for gear recogni-
tion -G239- and
potentiometer 2
for gear recogni-
tion -G240-

17 + 44 |Sender for gear- approx. 290 |Sender for gearbox hydraulic pres-
box hydraulic Q sure -G270- , potentiometer 1 for
pressure -G270- gear recognition -G239- and poten-
and potentiome- tiometer 2 for gear recognition -
ter 1 for gear rec- G240- are connected in parallel
ognition -G239-
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-V.A.G |Testof Test requirements and Specified |Measures if readout does not
1598/18- operations value match specification

Sockets

30 +44 |Potentiometer 2 — If readout does not match spec-

for gear recogni-

approx. 290
Q

ification, all 3 components must

tion -G240- be checked according to current
flow diagram
Test step 17
-V.A.G |Testof Test requirements.and Specified, .[Measures if readout does not
1598/18- operations value match specification
Sockets
3+1 CAN bus wiring [« Ignition off
3+2
25 +1 — Switch on measuring © Q2 |- Check wiring according to cur-
25+ 2 range: Resistance rent flow diagram
3+47 measurement
25 +47 Further description of CAN bus wir-

ing = page 55

24) Switch portable multimeter -V.A.G 1526 B- to largest Q range.
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13 Fault analysis, complaints and fault
remedy

13.1 System leaking
Special tools and workshop equipment required
¢ Protective cover -VAS 6011-

Test sequence
— Wash and polish outside of bonnet with a chamois leather.

— Release the service flap from inside.

— Release bonnet -arrows- and pull it forwards slightly. —_—

— Clamp the protective cover -VAS 6011- over the bonnet.

(EOIIOD)
LannndEn
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— Remove the bonnet and lay it down on the side of the protec-
tive cover of the -VAS 6011- .

? | Note

Do not set the bonnet down on the points.

VAS 6011

25 24 23 22

@%—5

— Check the area around the sender for gearbox hydraulic pres-
sure -G270- -item 23- for leaks.

— Ifnecessary, replace sender or the sealing ring -22- = 5-speed
Manual Gearbox 085 DS; Rep. Gr. 34 .

— Check the area around the hose/pipe assembly -10 ... 12- at
the hydraulic control unit for leaks.
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— Ifnecessary, replace a leaking hose/pipe assembly or the cor-
responding O-ring -13- = 5-speed Manual Gearbox 085 DS;
Rep. Gr. 34.

— Check the area around the hose/pipe assembly -1- and -2- at
the gear actuator for leaks.

— If necessary, replace a leaking hose/pipe assembly or the cor-
responding O-ring = 5-speed Manual Gearbox 085 DS; Rep.
Gr. 34.

— Check the area around the clutch slave cylinder -1- (with clutch
travel sender -G162- ) for leaks.

— If necessary, replace a leaking hose/pipe assembly -11- or the
corresponding O-ring -12- > 5-speed Manual Gearbox
085 DS; Rep. Gr. 34 .
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Check the area around the selector shaft (inserted into selec-
tor finger -A- and secured using screw -1-) for leaks.

Eliminate any leaks at the selector shaft of the gear actuator.

If no leaks are found:

Perform the final control diagnosis of the hydraulic control unit
= page 27 .

Perform the gear actuator final control diagnosis = page 27 .

13.2 Poor shifting quality

Check the system for leaks = page 70 .

Perform the final control diagnosis of the hydraulic control unit
= page 27 .

Perform the gear actuator final control diagnosis = page 27 .

Check the bolted connection -1- of the selector shaft and the
screwed connections of the selector rod between gear actua-
tor and selector finger -A- .

Perform basic setting =.page29..

If the shifting quality isstill-poor:

Contact Audi AG via the hotline or the importer.

13.3 Voltage value of the clutch travel sender

-G162- cannot be adjusted
Switch off ignition.

Remove the coolant expansion tank -arrow A- and -arrow B-
and place it to one side.

L
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— Disconnect the connector -1- at the hydraulic control unit be-
cause the hydraulic pump is able to start up even with the
ignition off.

- Loosen the pressure accumulator ! /2 turn,

* The hydraulic.fluidlevelinthe reservoir increases andthe
clutch engages.

— Tighten the pressure accumulator again as soon as the hy-
draulic fluid level stops increasing.

— Adjust the voltage value of the clutch travel sender -G162-
= page 34 .

If the voltage value cannot be adjusted:
— Connect the connector -1- to the hydraulic control unit.

— Interrogate fault memory = page 15, eliminate any faults dis-
played and erase fault memory = page 38 .

— Perform basic setting = page 29 .
If basic setting is aborted:

— Repeat the test, or check the clutch travel sender -G162-
= page 74 “Check clutch travel sender G162” .

— Perform test
> “13.4 Basic setting cannot be performed”, page 76 .

Checking clutch travel sender -G162-
— Switch off ignition.

— Remove the coolant expansion tank -arrow A- and -arrow B-
and place it to one side.

)r— = /’E ™
_—

V4

74 Rep. Gr. 01 - Self-diagnosis, electrical checks




Audi A2 2001 > QD

5-speed Manual Gearbox 085 DS Self-diagnosis - Edition 03.2004 Aud

— Disconnect the connector -1- at the hydraulic control unit be-
cause the hydraulic pump is able to start up even with the
ignition off.

— Remove the clutch slave cylinder with clutch travel sender -
G162- = 5-speed Manual Gearbox 085 DS; Rep. Gr. 30 .

— Reconnect the connector -1- to.the clutch travel sender -
G162- .

— Switch on ignition.
— Read measured value block 002 = page 40 .
Display on -VAS 5051 A- :

— Move the cable of the slave cylinder and check display in dis-
play zone -2- .

» Cable of slave cylinder pulled out completely: 0 ... 1.5 V.
» Cable of slave cylinder pushed in completely: 4.4 ... 5.0 V.

» The value must change in each case in a range from
1.5...45V.

If specified values are attained:

— Install the clutch slave cylinder with clutch travel sender -
G162- = 5-speed Manual Gearbox 085 DS; Rep. Gr. 30.

— Adjust the voltage value for the clutch travel sender -G162-
= page 34 .

If specified values are not attained:

— Check the electrical connectors and the wiring = Current flow
diagrams, Electrical fault finding and Fitting locations .

If no fault is found:

— Replace the clutch slave cylinder with clutch travel sender -
G162- = 5-speed Manual Gearbox 085 DS; Rep. Gr. 30 .

— Adjust the voltage value for the clutch travel sender -G162-
> page 34 .

If the voltage value still cannot be adjusted:
— Contact Audi AG via the hotline or the importer.

1
25
3_
4— | |
[a][¥]
[ 4 ] | | I I[
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13.4 Basic setting cannot be performed
— Switch on ignition.

— Read measured value block 020 = page 40 .

Display on -VAS 5051 A-:

— Check display in display zones -1- and -2- .

» Specified value in each case: at least 12.4 V

If specified values are not attained:

— Check the earth connection and voltage supply of the elec-
tronic manual gearbox control unit -J514- = page 62 or per-

form the basic setting with a charger connected.

If the voltage value of the clutch travel sender -G162- cannot be

adjusted:
— Perform test

= “13.3 Voltage value of the clutch travel sender G162 cannot

1
PIRS
3_
4—- -
[a][¥]
1 [ T

be adjusted”, page 73 .

If the basic setting is aborted despite the correct voltage value for

clutch travel sender -G162- :
— Perform test = “13.1 System leaking”, page 70 .

— Check the bolted connection -1- of the selector shaft and the
screwed connections of the selector rod between.gear,actua-

tor and selector finger -A- .
— Perform basic setting again = page 29 .
If basic setting is aborted again:

— Read measured value block 023 = page 40 and Contact Audi
AG via the hotline or the importer with the data read out.

13.5 Vehicle does not start

Special tools and workshop equipment required
¢ Protective cover -VAS 6011-
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Test sequence

— Interrogate fault memory = page 15, eliminate any faults dis-
played and erase fault memory = page 38 .

— Try again to start the vehicle.

If there are no faults in the fault memory, but the vehicle does not
start:

Wash and polish outside of bonnet with a chamois leather.

Release the service flap from inside.

Release bonnet -arrows- and pull it forwards slightly. —_—

Clamp the protective cover -VAS 6011- over the bonnet.

Remove the bonnet and lay it down on the side of the protec-
tive cover of the -VAS 6011- .

@ Note

Do not set the bonnet down on the points.

— Apply handbrake.

VAS 6011

— Switch on ignition.
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— Shift selector lever to position “STOP” and release the brake
pedal.

» With ignition on, selector lever in “STOP” and brake pedal not 1

pressed, the clutch must be engaged. 2;\

— Read measured value block 002 = page 40 . 3—

4~

Display on -VAS 5051 A- s
— Check display in zone -2- .

+ Specified value: Less than 3.5 V. L« | I I

If the specified value is exceeded, the clutch is disengaged and
the electronic manual gearbox control unit -J514- is in emergency

running mode.

— Perform test
= “13.3 Voltage value of the clutch travel sender G162 cannot
be adjusted”, page 73 .

If reading matches specification:

— By pressing the [i] key twice, switch to measured value block
004 = page 45.

— Check the last digit (on the far right) of the display in display 1
zone -2- . 2_\

— Press the brake pedal.

» Specified value: Display “XXXXXXX1” = brake pedal operat- ||ZIE{
ed.

— Release the brake pedal.

L4 | | I [
. Sr%etgged value: Display “XXXXXXX0” = brake pedal not op-

@ Note

lgnore the digits represented by “X”.

If readout is not as described:
— Interrogate fault memory of engine control unit.

— If necessary, check brake light switch -F- / brake pedal switch
-F47- = Current flow diagrams, Electrical fault finding and Fit-
ting locations .

— Check the brake pressure switch -F270- in the electrical test,
test step 9 = page 65 .

If the vehicle still does not start:
— Check the system for leaks = page 70 .
If the vehicle still does not start:
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Read measured value block 004, display zone -3-
> page 46 .

Check the second to last digit (on the right) of the display in
display zone -3- .

Turn ignition key to “Start engine” position.

Specified value: Display “XXXXXX0X” = starter inhibitor and
reversing light relay -J226- is actuated.

Release ignition key from “Start engine” position.

Specified value: Display “XXXXXX1X” = starter inhibitor and
reversing light relay -J226- is not actuated.

@ Note

lgnore the digits represented by ‘X" .

If readout is not as described:

Check the starter inhibitor and reversing light relay -J226-
= Current flow diagrams, Electrical fault finding and Fitting
locations .

Check the electrical connectors and the wiring = Current flow
diagrams, Electrical fault finding and Fitting locations .

Check the starter power supply of terminal 50.

If the vehicle still does not start:

Perform the final control diagnosis of the “hydraulic control
unit” = page 27 .

Perform the “gear actuator” final control diagnosis
= page 27 .

1
2
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