
284_022

Signal
Start release

To starter 
term. 50

Convenience CAN

Drive system CAN

Signal
TERM. 50 ON

Drive system CAN

Convenience CAN

Diagnostic connection

Refer to Page 32 onwards for 
description of reversing light 
actuation function

Diagnosis CAN
V8 TDI and W12 
only

Drive system CAN
Signal Tip+

Signal Tip-

Selector mechanism

Tip- gate
recogni-

tion signal

Refer to Part 1 SSP 283, 
Page 23 onwards for 
description of tiptronic 
steering wheel operation

Refer to Page 28 onwards 
for more details on CAN 
data exchangeDash panel 

insert CAN

Extended drive system CAN Diagnosis CAN

Substrate temperature sender

27
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G
e
a
rb

o
x
 C

o
n

tro
l

C
A

N
 d

a
ta

 e
x
c
h

a
n

g
e

J217 A
u

tom
atic g

earb
o

x con
tro

l u
n

it

S
ystem

 statu
s (all)

Fau
lt m

em
o

ry en
try (10)

C
o

n
verter to

rq
u

e loss (1, 10)
G

earsh
ift active (1, 2, 10)

En
co

d
in

g
 in

 en
g

in
e co

n
tro

l u
n

it (2)
C

u
rren

t g
ear/targ

et g
ear (1, 2, 3, 10)

S
electo

r slid
e p

o
sitio

n
 (1, 2, 3, 10)

M
o

tion
 resistan

ce in
d

ex (1)
Em

erg
en

cy o
p

eratio
n

 an
d

 self-d
iag

n
o

sis 
in

fo
O

B
D

 statu
s (1)

Fau
lt m

em
o

ry statu
s (10)

S
p

ecified
 id

lin
g

 sp
eed

 (1)
To

rq
u

e g
rad

ien
t lim

itatio
n

 (1) (torqu
e 

co
n

verter/g
earb

o
x p

ro
tectio

n
)

To
rq

u
e co

n
verter/g

earb
o

x p
ro

tectio
n

 
statu

s
(1)

G
ear selectio

n
 in

d
icato

r (9)
S

p
ecified

 en
g

in
e to

rq
u

e/g
earsh

ift (1)
G

ear en
g

ag
ed

 (10)
C

A
N

 sleep
 in

d
icatio

n
 (10)

To
rq

u
e co

n
verter clu

tch
 statu

s (1, 10)
S

elf-d
iag

n
o

sis/m
easu

red
 valu

es (12)

J428 (A
C

C
) D

istan
ce reg

u
latio

n
 

con
tro

l u
n

it (8)

A
C

C
 active

S
ystem

 statu
s

S
p

ecified
 acceleratio

n

J285 C
on

tro
l u

n
it w

ith
 d

isp
lay in

 d
ash

 p
an

el 
in

sert (9)

Tyre circu
m

feren
ce

Drive system CANExten
d

ed
 d

rive system
 C

A
N

D
iag

n
osis

C
A

N

D
iag

n
ostic con

n
ection

 (12)

D
ash

 p
an

el in
sert C

A
N
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J104 ES
P

 con
tro

l u
n

it (2)

Lateral acceleratio
n

ES
P in

terven
tio

n
TC

S
 g

earsh
ift in

terven
tio

n
W

h
eel sp

eed
s FL, FR

, R
L, R

R
S

ystem
 statu

s

G
85 S

teerin
g

 an
g

le sen
d

er (4)

S
teerin

g
 an

g
le

S
teerin

g
 an

g
le/veh

icle sp
eed

S
ystem

 statu
s

J527 S
teerin

g
 co

lu
m

n
 electro

n
ics 

co
n

tro
l u

n
it (6)

J527 acts as LIN
 m

aster fo
r co

n
tro

l 
u

n
it J453

J197 A
d

ap
tive su

sp
en

sio
n

 
co

n
tro

l u
n

it (11) 

Fro
n

t an
d

 rear axle level fo
r co

rrectio
n

 o
f 

g
rad

ien
t fro

m
 (3)

J453 M
u

lti-fu
n

ctio
n

 steerin
g

 w
h

eel 
co

n
tro

l u
n

it (7)

Tip
tro

n
ic statu

s
Tip

tro
n

ic sh
ift req

u
est +

Tip
tro

n
ic sh

ift req
u

est -

LIN
 d

ata b
u

s

284_114

J623 En
g

in
e co

n
tro

l u
n

it (1)

A
ccelerato

r p
ed

al valu
e

K
ickd

o
w

n
En

g
in

e to
rqu

e d
ata (sp

ecified
/actu

al)
En

g
in

e sp
eed

D
river in

p
u

t torqu
e

C
o

o
lan

t tem
p

eratu
re

B
rake lig

h
t/b

rake p
ed

al sw
itch

A
ir co

n
d

ition
er actu

ation
C

ru
ise co

n
tro

l statu
s

A
ltitu

d
e in

fo
S

ystem
 statu

s
En

co
d

in
g

G
earb

o
x co

n
tro

l u
n

it en
co

d
in

g
A

ir co
n

d
ition

er actu
ation

J518 En
try an

d
 start au

th
o

risatio
n

 
co

n
tro

l u
n

it (5)

S
tatu

s an
d

 reco
g

n
itio

n
 o

f term
. 15,

term
. 15N

L, term
. P, term

. S
, term

. X

J533 G
atew

ay (10)

M
ileag

e
Tim

e, d
ate

C
A

N
 sleep

 ackn
o

w
led

g
em

en
t

J540 Electric p
ark an

d
 h

an
d

b
rake 

con
tro

l u
n

it (3)

S
ystem

 statu
s

G
rad

ien
t

Convenience CAN
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G
e
a
rb

o
x
 C

o
n

tro
l

F
u

n
c
tio

n
s

S
tation

ary veh
icle d

ecou
p

lin
g

S
tatio

n
ary veh

icle d
eco

u
p

lin
g

 is a sp
ecial 

featu
re o

f th
e 09E. 

W
ith

 th
e veh

icle statio
n

ary (en
g

in
e id

lin
g

) 
an

d
 a g

ear en
g

ag
ed

, th
e to

rq
u

e co
n

verter 
alread

y tran
sm

its a certain
 to

rq
u

e level. W
ith

 
th

e b
rake released

, th
is resu

lts in
 th

e veh
icle 

"creep
in

g
 fo

rw
ard

". W
ith

 th
e b

rake p
ressed

, 
th

e to
rq

u
e tran

sm
itted

 rep
resen

ts a certain
 

lo
ss, as th

e id
lin

g
 sp

eed
 h

as to
 b

e kep
t 

co
n

stan
t b

y ad
ju

stin
g

 th
e id

lin
g

 to
rq

u
e 

(fu
rth

er o
p

en
in

g
 o

f th
ro

ttle valve).

A
s w

ell as in
creasin

g
 fu

el co
n

su
m

p
tio

n
, 

co
n

stan
t b

rake ap
p

licatio
n

 (a certain
 p

ed
al 

fo
rce is req

u
ired

 to
 h

o
ld

 th
e veh

icle) resu
lts in

 
a lo

ss o
f co

m
fo

rt. 

Th
e statio

n
ary veh

icle d
eco

u
p

lin
g

 fu
n

ctio
n

 
red

u
ces th

e to
rq

u
e co

n
verter p

o
w

er flo
w

 to
 

th
e p

lan
etary g

earb
o

x w
ith

 th
e veh

icle 
statio

n
ary an

d
 th

e b
rake ap

p
lied

 ("B
rake 

p
ressed

" in
fo

 fro
m

 F an
d

 F47) b
y reg

u
latin

g
 

th
e clu

tch
A

.

In
 ad

d
itio

n
, statio

n
ary veh

icle d
eco

u
p

lin
g

 
red

u
ces th

e n
o

ise level w
ith

 th
e en

g
in

e id
lin

g
 

as th
e en

g
in

e lo
ad

 is lo
w

er.

S
tatio

n
ary veh

icle d
eco

u
p

lin
g

 is n
o

t activated
 

in
 reverse g

ear.

W
ith

 th
e cu

rren
t d

esig
n

 p
h

ilo
so

p
h

y, 
statio

n
ary veh

icle d
eco

u
p

lin
g

 is o
n

ly 
activated

 at p
resen

t in
 th

e A
TF tem

p
eratu

re 
ran

g
e b

etw
een

 ap
p

ro
x. 15°C

 an
d

 50°C
.

Fu
n

ction
al d

escrip
tion

:

S
tatio

n
ary veh

icle d
eco

u
p

lin
g

 is co
n

tro
lled

 b
y 

calcu
latin

g
 th

e co
n

verter to
rq

u
e fro

m
 en

g
in

e 
an

d
 tu

rb
in

e sp
eed

s (sp
eed

 d
ifferen

ce). 
Fu

rth
er facto

rs in
 th

e calcu
latio

n
 are th

e A
TF 

tem
p

eratu
re an

d
 g

rad
ien

t.

S
tation

ary veh
icle d

eco
u

p
lin

g
 n

ot active:
Veh

icle statio
n

ary, en
g

in
e id

lin
g

 an
d

 tu
rb

in
e 

sh
aft n

o
t tu

rn
in

g
; 100

%
 sp

eed
 d

ifferen
ce/slip

S
tation

ary veh
icle d

eco
u

p
lin

g
 active:

Veh
icle statio

n
ary, en

g
in

e id
lin

g
 an

d
 tu

rb
in

e 
sh

aft tu
rn

in
g

 at a d
efin

ed
 sp

eed
 d

ifferen
ce 

(ap
p

ro
x. 120

rp
m

); slip
 ap

p
ro

x. 20
%

To
 en

su
re im

m
ed

iate, sm
o

o
th

 startin
g

, th
e 

p
o

w
er flo

w
 is n

o
t co

m
p

letely in
terru

p
ted

. A
 

lo
w

 co
n

verter to
rq

u
e level is alw

ays 
tran

sm
itted

, th
u

s elim
in

atin
g

 m
esh

in
g

 cycles 
an

d
 im

p
ro

vin
g

 clu
tch

 co
n

tro
l actio

n
.

 S
tatio

n
ary veh

icle d
eco

u
p

lin
g

 is d
eactivated

 
im

m
ed

iately if a g
earb

o
x o

u
tp

u
t sp

eed
 (G

195) 
is d

etected
 w

h
ile th

e d
eco

u
p

lin
g

 fu
n

ctio
n

 is 
active. Th

e p
o

w
er flo

w
 is estab

lish
ed

 b
efo

re 
th

e d
river accelerates, th

u
s larg

ely 
p

reven
tin

g
 veh

icle ro
llb

ack o
n

 slo
p

es. 

B
rake release ("B

rake n
o

t p
ressed

" in
fo

) also
 

d
eactivates statio

n
ary veh

icle d
eco

u
p

lin
g

 
irresp

ective o
f o

th
er p

aram
eters.

Exceed
in

g
 a d

efin
ed

 accelerato
r p

ed
al valu

e 
(w

ith
 b

rake p
ressed

) d
eactivates statio

n
ary 

veh
icle d

eco
u

p
lin

g
. 

Th
is p

erm
its ch

eckin
g

 o
f th

e stall sp
eed

 (stall 
test).
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A
s o

f a g
rad

ien
t o

f ap
p

ro
x. 5 %

, statio
n

ary 
veh

icle d
eco

u
p

lin
g

 is n
o

 lo
n

g
er activated

. Th
e 

g
rad

ien
t is d

eterm
in

ed
 b

y th
e tilt sen

so
r o

f 
th

e electric p
arkin

g
 b

rake EP
B

, w
h

ich
 is 

lo
cated

 in
 th

e electric p
ark an

d
 h

an
d

b
rake 

co
n

tro
l u

n
it J540.

Th
e g

rad
ien

t in
fo

rm
atio

n
 is tran

sm
itted

 b
y 

w
ay o

f th
e C

A
N

 b
u

s (refer to
 C

A
N

 d
ata 

exch
an

g
e, Pag

e
28 o

n
w

ard
s).

J540 is lo
cated

 in
 th

e rear rig
h

t sid
e p

an
el 

(refer to
 in

fo
rm

atio
n

 g
iven

 in
 S

S
P 285 A

u
d

i 
A

8’03 R
u

n
n

in
g

 G
ear).

Th
is h

as n
o

 in
flu

en
ce o

n
 veh

icle 
b

eh
avio

u
r o

n
 g

rad
ien

ts (p
o

ssib
le 

ro
llb

ack o
n

 releasin
g

 b
rake). H

o
ld

in
g

 o
f 

th
e veh

icle w
ith

o
u

t th
e b

rake is still 
g

o
vern

ed
 b

y id
le co

n
verter to

rq
u

e, 
g

rad
ien

t an
d

 veh
icle w

eig
h

t.

En
g

in
e torq

u
e in

terven
tion

In
 ad

d
itio

n
 to

 th
e fam

iliar en
g

in
e to

rq
u

e 
red

u
ctio

n
 fu

n
ctio

n
 d

u
rin

g
 ch

an
g

e-u
p

 
(n

eg
ative to

rq
u

e in
terven

tio
n

), th
e 09E is th

e 
first g

earb
o

x to
 o

ffer a "p
o

sitive" to
rq

u
e 

in
terven

tio
n

 featu
re.

Fo
r g

reater g
earsh

ift co
m

fo
rt, th

e en
g

in
e 

to
rq

u
e is in

creased
 o

n
 o

verru
n

 ch
an

g
e-d

o
w

n
.

Th
is fu

n
ctio

n
 w

ill n
o

t b
e availab

le at th
e start 

o
f series p

ro
d

u
ctio

n
. It is d

u
e to

 b
e 

in
tro

d
u

ced
 w

ith
 th

e co
n

tro
l u

n
it g

en
eratio

n
 

G
S

1904, sch
ed

u
led

 fo
r calen

d
ar w

eek 02 / 03 
o

n
w

ard
s.

A
 p

recise d
escrip

tio
n

 can
n

o
t b

e g
iven

 at 
p

resen
t, as th

e fu
n

ctio
n

s in
vo

lved
 h

ave still 
to

 b
e d

efin
ed

.
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G
e
a
rb

o
x
 C

o
n

tro
l

R
eversin

g
 lig

h
t

O
n

b
oard

 p
o

w
er su

p
p

ly 
co

n
tro

l u
n

it (ILM
/d

river)

G
atew

ay

C
o

n
ven

ien
ce 

C
A

N
 (n

od
e)

D
rive system

 C
A

N
(n

o
d

e)

A
u

tom
atic g

earb
o

x
con

tro
l u

n
it

G
ear sen

so
r
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Trailer d
etector con

tro
l u

n
it

Parkin
g

 aid
 co

n
tro

l u
n

it

S
u

n
ro

o
f electro

n
ics co

n
tro

l u
n

it

Fro
n

t p
assen

g
er sid

e d
o

o
r co

n
tro

l u
n

it

D
river sid

e d
o

o
r con

tro
l u

n
it

C
on

ven
ien

ce system
 cen

tral co
n

tro
l 

u
n

it (ILM
/rear)

U
10 Trailer socket

Trailer reversin
g

 lig
h

ts

D
eactivation

 
o

f rear 
p

arkin
g

 aid
sen

d
ers

G
203-G

206

Trailer
d

etected

Y
7A

u
to

m
atic 

an
ti-d

azzle
in

terior m
irro

r 
n

o
rm

al 
p

o
sitio

n

M
irro

r tilt 
d

o
w

n

M
irro

r n
o

rm
al 

p
o

sitio
n

E168 
A

d
ju

stm
en

t 
sw

itch
fo

r m
irror w

ith
fo

ld
in

g
 fu

n
ctio

n

M
irro

r n
o

rm
al 

p
o

sitio
n

M
16

M
17

M
irro

r tilt d
o

w
n

284_135

Left an
d

 rig
h

t 
reversin

g
 lig

h
ts
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G
e
a
rb

o
x
 C

o
n

tro
l

E
m

e
rg

e
n

c
y
 p

ro
g

ra
m

s

In
 th

e even
t o

f m
alfu

n
ctio

n
s, em

erg
en

cy 
p

ro
g

ram
s en

ab
le th

e g
earb

o
x co

n
tro

l u
n

it 
J217 to

 p
reven

t fu
rth

er g
earb

o
x d

am
ag

e an
d

 
m

ain
tain

 veh
icle m

o
b

ility. 

A
 d

istin
ctio

n
 is m

ad
e b

etw
een

 su
b

stitu
te 

p
ro

g
ram

s (em
erg

en
cy p

ro
g

ram
s) an

d
 

m
ech

an
ical em

erg
en

cy ru
n

n
in

g
.

S
u

b
stitu

te p
rog

ram
s

In
 th

e even
t o

f failu
re o

f a system
 sen

so
r fo

r 
exam

p
le, th

e g
earb

o
x co

n
tro

l u
n

it attem
p

ts 
to

 fo
rm

 a su
b

stitu
te sig

n
al fro

m
 th

e in
co

m
in

g
 

in
fo

rm
atio

n
 o

f o
th

er sen
so

rs. If a su
b

stitu
te 

sig
n

al can
 b

e fo
rm

ed
, u

se is m
ad

e o
f so

-
called

 su
b

stitu
te p

ro
g

ram
s to

 m
ain

tain
 th

e 
g

earb
o

x fu
n

ctio
n

s to
 th

e m
axim

u
m

 p
o

ssib
le 

exten
t.

If th
is is n

o
t p

o
ssib

le o
r a safe o

p
eratin

g
 

statu
s can

n
o

t b
e ach

ieved
, th

e g
earb

o
x 

sw
itch

es to
 m

ech
an

ical em
erg

en
cy ru

n
n

in
g

.

Th
e effect o

f a su
b

stitu
te p

ro
g

ram
 o

n
 veh

icle 
h

an
d

lin
g

 d
iffers g

reatly d
ep

en
d

in
g

 o
n

 th
e 

fau
lt in

vo
lved

 (refer to
 D

escrip
tio

n
 o

f sen
so

rs/
in

fo
rm

atio
n

).

G
earb

o
x fu

n
ctio

n
s m

ay b
e restricted

 (e.g
. n

o
 

g
earsh

ift, n
o

 kick-d
o

w
n

...) o
r im

p
lem

en
ted

 
w

ith
 fixed

 ch
aracteristic valu

es (e.g
. h

ard
 

g
earsh

ift).

D
ep

en
d

in
g

 o
n

 im
p

o
rtan

ce, a fau
lt d

isp
lay 

ap
p

ears in
 th

e g
ear selectio

n
 in

d
icato

r.

M
ech

an
ical em

erg
en

cy ru
n

n
in

g

M
ech

an
ical em

erg
en

cy ru
n

n
in

g
 is th

e term
 

u
sed

 to
 d

escrib
e th

e situ
atio

n
 w

h
en

 so
len

o
id

 
valves an

d
 p

ressu
re co

n
tro

l valves are n
o

t 
actu

ated
. Th

e p
o

w
er flo

w
 is co

n
tro

lled
 o

n
 a 

p
u

rely h
yd

rau
lic b

asis (as a fu
n

ctio
n

 o
f th

e 
p

o
sitio

n
 o

f th
e selecto

r slid
e an

d
 h

yd
rau

lic 
system

 valves) an
d

 th
is fu

n
ctio

n
 is th

u
s o

ften
 

referred
 to

 as h
yd

rau
lic em

erg
en

cy ru
n

n
in

g
.

A
 d

istin
ctio

n
 is m

ad
e b

etw
een

 tw
o

 typ
es o

f 
m

ech
an

ical em
erg

en
cy ru

n
n

in
g

:

A
) C

o
n

tro
l u

n
it still active

B
) C

o
n

tro
l u

n
it n

o
 lo

n
g

er active (to
tal failu

re)

Th
e fo

llo
w

in
g

 fu
n

ctio
n

s rem
ain

 o
p

erative in
 

th
e case o

f m
ech

an
ical em

erg
en

cy ru
n

n
in

g
 

w
ith

 an
 active co

n
tro

l u
n

it:

–   S
h

iftlo
ck

–   D
iag

n
o

sis
–   C

A
N

 co
m

m
u

n
icatio

n

284_117
Fau

lt d
isp

lay
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–   In
 th

e even
t o

f fau
lts/m

alfu
n

ctio
n

s 
resu

ltin
g

 in
 m

ech
an

ical em
erg

en
cy 

ru
n

n
in

g
, 3rd

 g
ear is alw

ays en
g

ag
ed

 if 3rd
 

g
ear o

r lo
w

er h
ad

 p
revio

u
sly b

een
 

selected
. 5th

 g
ear is selected

 if th
e 

g
earb

o
x is alread

y in
 4th

 g
ear o

r h
ig

h
er.

–   5th
 g

ear rem
ain

s en
g

ag
ed

 u
n

til eith
er th

e 
selecto

r lever is m
o

ved
 to

 n
eu

tral p
o

sitio
n

 
o

r th
e en

g
in

e is sw
itch

ed
 o

ff. 

–   A
 m

ech
an

ical sw
itch

in
g

 valve is actu
ated

 
in

 b
o

th
 cases o

n
 acco

u
n

t o
f th

e d
ro

p
 in

 
h

yd
rau

lic p
ressu

re. O
n

 d
rivin

g
 o

ff ag
ain

/
restartin

g
 en

g
in

e, 3rd
 g

ear is selected
.

–   R
everse g

ear is availab
le (reverse g

ear lo
ck 

n
o

t active).

–   Th
e m

axim
u

m
 system

 p
ressu

re is set, th
u

s 
cau

sin
g

 m
axim

u
m

 sh
ift p

ressu
re to

 b
e 

ap
p

lied
 to

 th
e selecto

r elem
en

ts. H
ard

 
jo

lts o
ccu

r o
n

 en
g

ag
in

g
 g

ear.

–   Th
e to

rq
u

e co
n

verter clu
tch

 rem
ain

s o
p

en
.

G
ear m

on
itorin

g
 w

ith
 sym

p
tom

 recog
n

ition

S
w

itch
in

g
 to

 th
e em

erg
en

cy p
ro

g
ram

 sh
o

u
ld

 
b

e avo
id

ed
 in

 th
e even

t o
f sh

o
rt-term

 fau
lts 

d
u

rin
g

 g
earsh

ift o
p

eratio
n

s.

If irreg
u

larities in
d

icatin
g

 g
earsh

ift p
ro

b
lem

s 
o

ccu
r in

 th
e co

u
rse o

f a g
earsh

ift o
p

eratio
n

 
(e.g

. o
n

 acco
u

n
t o

f co
n

tam
in

atio
n

 o
f th

e 
h

yd
rau

lic co
n

tro
l u

n
it), th

e em
erg

en
cy 

p
ro

g
ram

 is n
o

t selected
 im

m
ed

iately, b
u

t 
rath

er th
e targ

et g
ear is skip

p
ed

 o
r th

e 
cu

rren
t g

ear m
ain

tain
ed

 d
ep

en
d

in
g

 o
n

 th
e 

situ
atio

n
.

Th
e g

earsh
ift o

p
eratio

n
 can

 b
e rep

eated
 

several tim
es b

efo
re an

 en
try is m

ad
e in

 th
e 

fau
lt m

em
o

ry an
d

 th
e em

erg
en

cy p
ro

g
ram

 
th

u
s selected

.

G
earb

o
x o

p
eratio

n
 is m

ain
tain

ed
 to

 th
e 

g
reatest p

o
ssib

le exten
t. Th

e d
river m

ay n
o

t 
even

 n
o

tice th
e sym

p
to

m
 reco

g
n

itio
n

 
p

ro
cess.

S
ym

p
tom

 reco
g

n
ition

:
In

 th
e case o

f m
o

n
ito

rin
g

 fu
n

ctio
n

s w
ith

 
sym

p
to

m
 reco

g
n

itio
n

, o
n

ce-o
n

ly reco
rd

in
g

 o
f 

a fau
lt d

o
es n

o
t im

m
ed

iately lead
 to

 a fau
lt 

m
em

o
ry en

try. A
 fau

lt h
as to

 b
e d

etected
 n

 
tim

es.

Exp
lan

atory n
ote:

S
ym

p
tom

 "R
an

d
o

m
 even

t; tem
p

o
rary 

ch
aracteristic"

D
escrip

tion
 of m

ech
an

ical em
erg

en
cy ru

n
n

in
g

 fu
n

ction
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G
e
a
rb

o
x
 C

o
n

tro
l

Th
e D

S
P h

as b
een

 m
o

d
ified

 in
 th

e co
u

rse o
f 

fu
rth

er d
evelo

p
m

en
t. 

Th
e p

rin
cip

al p
aram

eters u
sed

 fo
r evalu

atio
n

 
o

f d
rivin

g
 situ

atio
n

 an
d

 d
rivin

g
 style are 

b
asically th

e sam
e as fo

r earlier D
S

P 
g

en
eratio

n
s.

O
n

 acco
u

n
t o

f th
e in

creasin
g

 d
eg

ree o
f 

n
etw

o
rkin

g
 b

etw
een

 g
earb

o
x co

n
tro

l an
d

 
o

th
er veh

icle system
s su

ch
 as en

g
in

e o
r ES

P, 
a g

reater vo
lu

m
e o

f d
ata is n

o
w

 availab
le to

 
p

ro
vid

e an
 even

 b
etter d

efin
itio

n
 o

f th
e 

cu
rren

t d
rivin

g
 situ

atio
n

 an
d

 d
rivin

g
 style.

Th
is is acco

m
p

an
ied

 b
y th

e su
b

stan
tial 

refin
em

en
t o

f d
ata p

ro
cessin

g
 b

y th
e g

earb
o

x 
co

n
tro

l u
n

it. A
s w

ell as en
h

an
ced

 g
ear an

d
 

sh
ift p

o
in

t selectio
n

, th
e g

earb
o

x co
n

tro
l 

system
 is n

o
w

 cap
ab

le o
f im

p
lem

en
tin

g
 

ad
d

itio
n

al fu
n

ctio
n

s.

Th
e o

p
eratio

n
al stru

ctu
re o

f th
e D

S
P is 

b
asically o

rg
an

ised
 in

 th
ree g

ro
u

p
s:

–   D
rivin

g
 style facto

r

–   S
itu

atio
n

-b
ased

 d
rive p

ro
g

ram
 selectio

n

–   G
ear selectio

n

D
y
n

a
m

ic
 S

h
ift P

ro
g

ra
m

 D
S

P
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D
rivin

g
 off

S
ES

P
En

g
in

e
torq

u
e

K
ick-

d
ow

n
Lon

g
itu

d
in

al
acceleration

Lateral
acceleration

D
rivin

g
 style

factor

M
otion

 resistan
ce

recogn
ition

Low
 friction

recogn
ition

C
ru

ise 
con

trol
W

arm
-u

p
H

igh
 tem

p
-

eratu
re

D
rive p

rog
ram

 selection
ES

P
 (A

S
C

)

S
elector 
lever

Tip
 m

od
e

Fast-off
recog

n
ition

C
orn

erin
g

recog
n

ition
S

V
F

G
ear selection

284_150

S
elector m

ech
an

ism

O
p

eration
al stru

ctu
re
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G
e
a
rb

o
x
 C

o
n

tro
l

Th
e D

S
P

 co
n

stan
tly evalu

ates th
e cu

rren
t 

d
rivin

g
 style w

ith
 a so

-called
 sp

o
rtin

ess 
ratin

g
 fro

m
 eco

n
o

m
ical to

 sp
o

rty.
Evalu

atio
n

 o
f th

e fo
llo

w
in

g
 in

flu
en

ces th
e 

sp
o

rtin
ess ratin

g
:

Lon
g

itu
d

in
al acceleration

Lo
n

g
itu

d
in

al acceleratio
n

 refers to
 th

e rate at 
w

h
ich

 th
e veh

icle sw
itch

es fro
m

 its cu
rren

t 
sp

eed
 to

 a d
ifferen

t sp
eed

. Th
is in

co
rp

o
rates 

b
o

th
 p

o
sitive (acceleratio

n
) an

d
 n

eg
ative 

(d
eceleratio

n
) acceleratio

n
.

Lateral acceleration

Lateral acceleratio
n

 is th
e fo

rce w
ith

 w
h

ich
 a 

veh
icle is p

ressed
 o

u
tw

ard
s w

h
en

 co
rn

erin
g

. 
Th

e m
ag

n
itu

d
e o

f th
e fo

rce is g
o

vern
ed

 b
y 

veh
icle sp

eed
 an

d
 steerin

g
 an

g
le. Th

e veh
icle 

h
as to

 exceed
 a d

efin
ed

 th
resh

o
ld

 valu
e fo

r 
th

e evalu
atio

n
 fu

n
ctio

n
 to

 reco
g

n
ise an

d
 

assess h
ig

h
-sp

eed
 co

rn
erin

g
. Th

e w
eig

h
tin

g
 

w
ith

 reg
ard

 to
 th

e sp
o

rtin
ess ratin

g
 d

ep
en

d
s 

o
n

 th
e m

axim
u

m
 valu

e o
ccu

rrin
g

 d
u

rin
g

 
co

rn
erin

g
.

Evalu
atio

n
 o

f lo
n

g
itu

d
in

al an
d

 lateral 
acceleratio

n
 takes p

lace in
 th

e b
ackg

ro
u

n
d

 
an

d
 is alw

ays active (refer to
 S

ectio
n

 o
n

 G
ear 

selectio
n

, Pag
e 42 o

n
w

ard
s).

D
rivin

g
 off

O
n

 d
rivin

g
 o

ff, th
is fu

n
ctio

n
 evalu

ates th
e 

situ
atio

n
 b

y w
ay o

f th
e m

axim
u

m
 en

g
in

e 
to

rq
u

e. D
rivin

g
 o

ff fro
m

 a stan
d

still w
ith

 h
ig

h
 

lo
ad

 ap
p

licatio
n

 im
m

ed
iately resu

lts in
 

allo
catio

n
 o

f a m
o

re sp
o

rty d
rive p

ro
g

ram
.

K
ick-d

ow
n

If kick-d
o

w
n

 is co
n

stan
tly m

ain
tain

ed
, th

e 
sp

o
rtin

ess ratin
g

 is in
creased

 cyclically an
d

 
th

is rem
ain

s active fo
r a certain

 p
erio

d
 

fo
llo

w
in

g
 term

in
atio

n
 o

f kick-d
o

w
n

 
(d

ep
en

d
in

g
 o

n
 fu

rth
er d

rivin
g

 style).

S
p

o
n

tan
eou

s in
crease in

 sp
ortin

ess ratin
g

 
(S

ES
P

)

A
b

ru
p

t h
ig

h
 acceleratio

n
 (h

ig
h

 p
o

sitive 
accelerato

r p
ed

al g
rad

ien
t) cau

ses th
e 

co
u

n
ter to

 b
e set im

m
ed

iately to
 th

e 
m

axim
u

m
 sp

o
rtin

ess ratin
g

. C
h

an
g

e-d
o

w
n

 
takes p

lace. Th
e m

axim
u

m
 valu

e is o
n

ly 
m

ain
tain

ed
 fo

r a few
 seco

n
d

s an
d

 th
en

 
retu

rn
s to

 its in
itial level. C

h
an

g
e-u

p
 takes 

p
lace w

h
en

 acceleratio
n

 is red
u

ced
.

D
riv

in
g

 s
ty

le
 fa

c
to

r

A
t p

resen
t, th

e sp
o

rtin
ess ratin

g
 is o

n
ly 

d
eterm

in
ed

 fo
r th

e d
rive p

ro
g

ram
 "S

".

A
s p

art o
f co

n
versio

n
 to

 th
e n

ew
 

g
earb

o
x co

n
tro

l system
 it is p

lan
n

ed
 to

 
m

ake u
se o

f th
e sp

o
rtin

ess ratin
g

 fo
r 

d
rive p

ro
g

ram
 "D

" as w
ell. 
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M
otion

 resistan
ce recog

n
ition

M
o

tio
n

 resistan
ce reco

g
n

itio
n

 is o
n

e o
f th

e 
b

asic fu
n

ctio
n

s fo
r d

rive p
ro

g
ram

 selectio
n

. 
Th

is b
asic fu

n
ctio

n
 co

m
m

en
ces as so

o
n

 as 
th

e veh
icle is d

riven
 o

ff w
ith

 an
 an

alysis o
f th

e 
eq

u
ilib

riu
m

 b
etw

een
 d

rive p
o

w
er (en

g
in

e 
to

rq
u

e) an
d

 th
e m

o
tio

n
 resistan

ce at th
e d

rive 
w

h
eels (an

alysis o
f veh

icle sp
eed

 an
d

 sp
eed

 
ch

an
g

es).

Th
e fo

llo
w

in
g

 facto
rs are in

co
rp

o
rated

:

–   Veh
icle w

eig
h

t (an
d

 in
ertia)

–   A
ero

d
yn

am
ics (d

rag
)

–   C
lim

b
in

g
 resistan

ce
–   R

o
llin

g
 resistan

ce o
f tyres

Th
e en

d
 p

ro
d

u
ct is a m

o
tio

n
 resistan

ce in
d

ex
w

h
ich

 d
efin

es th
e u

p
h

ill, d
o

w
n

h
ill an

d
 flat 

ro
ad

 d
rive p

ro
g

ram
.

O
n

e o
f 15 d

rive p
ro

g
ram

s is selected
 o

n
 th

e 
b

asis o
f th

e sp
o

rtin
ess ratin

g
 an

d
 m

o
tio

n
 

resistan
ce in

d
ex.

In
 ad

d
itio

n
 to

 th
is m

atrix, d
rivin

g
 situ

atio
n

s 
(e.g

. w
arm

-u
p

, h
o

t m
o

d
e) o

r a veh
icle system

 
(e.g

. cru
ise co

n
tro

l C
C

S
/A

C
C

) m
ay b

e 
d

efin
itive fo

r th
e selectio

n
 o

f a sp
ecial d

rive 
p

ro
g

ram
.

25
ES

P
1/Flat ro

ad
26

ES
P

2/H
ill

27
tip

tro
n

ic m
o

d
e

28
H

o
t m

o
d

e/h
ill

29
H

o
t m

o
d

e/flat ro
ad

30
W

arm
-u

p
 1

31
W

arm
-u

p
 2

34 - 38
A

s d
rive p

ro
g

ram
s 4, 9, 14, 19, 24

39
A

s d
rive p

ro
g

ram
 28

S
itu

a
tio

n
-b

a
s
e
d

 d
riv

e
 p

ro
g

ra
m

 s
e
le

c
tio

n

Th
e cu

rren
t d

rive p
ro

g
ram

 can
 b

e read
 o

u
t 

u
sin

g
 th

e d
iag

n
o

sis testers in
 m

easu
red

 valu
e 

b
lo

ck 2, 1st d
isp

lay valu
e.

M
otion

 
resistan

ce in
d

ex

S
p

o
rtin

ess

S
teep

 u
p

h
ill

M
o

d
erate u

p
h

ill 

S
lig

h
t u

p
h

ill

Flat road

D
o

w
n

h
ill

"D
"

S
020151050

"S
" (S

1 o
r S

2 d
ep

en
d

in
g

 o
n

d
rivin

g
 style)

S
121161161

S
222171272

A
C

C

S
323181383

C
C

S

S
4

38 (24)

37 (19)

36 (14)

35 (9)

34 (4)

S
electo

r lever p
o

sition
Veh

icle system
s

D
rive p

rog
ram

s

284_153

C
C

S
 co

lu
m

n
:

Fo
r tech

n
ical reaso

n
s th

e valu
es d

isp
layed

 
d

iffer fro
m

 th
e d

rive p
ro

g
ram

s actu
ally u

sed
 

(in
 p

aren
th

eses).
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G
e
a
rb

o
x
 C

o
n

tro
l

C
ru

ise con
trol C

C
S

 or A
C

C
 m

od
e

(refer to
 m

atrix fo
r d

rive p
ro

g
ram

s)

Th
e fu

n
ctio

n
 o

f th
e C

C
S

 an
d

 A
C

C
 d

rive 
p

ro
g

ram
s is to

 m
in

im
ise th

e g
earsh

ift 
freq

u
en

cy in
 th

e resp
ective system

 m
o

d
e. 

To
 fu

rth
er im

p
ro

ve sh
ift p

o
in

t selectio
n

 in
 

C
C

S
/A

C
C

 m
o

d
e, d

rive p
ro

g
ram

 selectio
n

 w
as 

lin
ked

 to
 th

e m
o

tio
n

 resistan
ce reco

g
n

itio
n

 
fu

n
ctio

n
 (refer to

 m
atrix). 5 d

rive p
ro

g
ram

s 
are availab

le fo
r each

 system
.

Th
is p

erm
its m

o
re p

recise d
efin

itio
n

 o
f th

e 
ap

p
ro

p
riate sh

ift p
o

in
t an

d
 p

reven
ts rep

eated
 

sh
iftin

g
 b

etw
een

 tw
o

 g
ears.

W
arm

-u
p

 p
rog

ram

(d
rive p

ro
g

ram
s 30 an

d
 31)

Th
e p

u
rp

o
se o

f th
e w

arm
-u

p
 p

ro
g

ram
 is to

 
red

u
ce p

o
llu

tan
t em

issio
n

s after a co
ld

 start 
an

d
 in

 th
e w

arm
-u

p
 p

h
ase.

Th
e w

arm
-u

p
 p

ro
g

ram
 is activated

 at en
g

in
e 

tem
p

eratu
res b

elo
w

 30°C
. It is a static d

rive 
p

ro
g

ram
, i.e. n

eith
er m

o
tio

n
 resistan

ce 
reco

g
n

itio
n

 n
o

r d
rivin

g
 style facto

r are 
in

co
rp

o
rated

. A
ll sh

ift p
o

in
ts are m

o
ved

 to
 

h
ig

h
er en

g
in

e sp
eed

s.

Petrol en
g

in
es:

W
ith

 p
etro

l en
g

in
es, th

e h
ig

h
er sp

eed
 level 

ach
ieves rap

id
 w

arm
-u

p
 o

f th
e catalytic 

co
n

verters, th
u

s co
n

sid
erab

ly sh
o

rten
in

g
 th

e 
resp

o
n

se tim
e.

Th
e w

arm
-u

p
 p

ro
g

ram
 is cu

rren
tly n

o
t 

req
u

ired
 fo

r V
8-5V

 en
g

in
es an

d
 is th

erefo
re 

n
o

t im
p

lem
en

ted
.

D
iesel en

g
in

es:
Th

e h
ig

h
er sp

eed
 level red

u
ces th

e en
g

in
e 

lo
ad

 an
d

 few
er p

o
llu

tan
t em

issio
n

s are 
p

ro
d

u
ced

.
Th

e en
g

in
e resp

o
n

se b
eh

avio
u

r is also
 

im
p

ro
ved

.

A
t p

resen
t th

e w
arm

-u
p

 p
ro

g
ram

 is o
n

ly u
sed

 
w

ith
 d

iesel en
g

in
es.
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H
ot m

od
e p

rog
ram

(d
rive p

ro
g

ram
s 28 an

d
 29)

Th
e h

o
t m

o
d

e p
ro

g
ram

 is activated
 at h

ig
h

 
g

earb
o

x tem
p

eratu
res. It is b

asically a 
g

earb
o

x p
ro

tectio
n

 p
ro

g
ram

 d
esig

n
ed

 to
 

retu
rn

 th
e g

earb
o

x to
 a su

b
-critical 

tem
p

eratu
re ran

g
e.

Th
e sig

n
ifican

t facto
rs g

o
vern

in
g

 sh
ift p

o
in

t 
selectio

n
 are tem

p
eratu

re level an
d

 m
o

tio
n

 
resistan

ce reco
g

n
itio

n
.

Th
e h

o
t m

o
d

e p
ro

g
ram

 is ch
aracterised

 b
y 

sh
ift p

o
in

ts at h
ig

h
er en

g
in

e sp
eed

s an
d

 
early clo

sin
g

 o
f th

e to
rq

u
e co

n
verter clu

tch
. 

Th
e asso

ciated
 d

ecrease in
 to

rq
u

e co
n

verter 
slip

 resu
lts in

 red
u

ced
 w

arm
in

g
 o

f th
e A

TF. 
Th

e h
ig

h
er en

g
in

e sp
eed

s en
su

re a g
reater 

co
o

lan
t th

ro
u

g
h

p
u

t in
 th

e A
TF co

o
ler an

d
 

th
u

s b
etter co

o
lin

g
 o

f th
e A

TF.

(Fo
r m

o
re d

etails refer to
 S

ectio
n

 o
n

 
Tem

p
eratu

re m
o

n
ito

rin
g

, Pag
e 13)

Electron
ic stab

ility p
rog

ram
 in

terven
tion

(d
rive p

ro
g

ram
s 25 an

d
 26)

Th
e actio

n
 in

vo
lved

 w
ith

 vario
u

s electro
n

ic 
stab

ility p
ro

g
ram

 fu
n

ctio
n

s (A
B

S
, TC

S
, ES

P) is 
assisted

 b
y w

ay o
f sp

ecial d
rive p

ro
g

ram
s o

r 
b

y g
earsh

ift p
reven

tio
n

. Im
p

erm
issib

le 
en

g
in

e sp
eed

s are p
reven

ted
.

Low
 friction

 recog
n

ition
(n

o
t activated

 at p
resen

t)

A
 b

asic fu
n

ctio
n

 o
f th

e ES
P is th

e co
n

stan
t 

d
eterm

in
atio

n
 o

f ro
ad

 su
rface frictio

n
. Th

is 
d

ata is n
o

w
 also

 u
sed

 b
y th

e g
earb

o
x co

n
tro

l 
system

.

In
 th

e even
t o

f lo
w

 ro
ad

 su
rface frictio

n
 (e.g

. 
ice/sn

o
w

, rain
 o

r n
o

n
-co

m
p

acted
 su

rfaces), 
d

rive p
ro

g
ram

s are selected
 w

h
ich

 red
u

ce th
e 

to
rq

u
e at th

e d
rive w

h
eels b

y w
ay o

f h
ig

h
er 

g
ears an

d
 early ch

an
g

e-u
p

. C
h

an
g

e-d
o

w
n

 
w

h
ich

 co
u

ld
 lead

 to
 w

h
eel slip

 is larg
ely 

avo
id

ed
.

S
p

orts p
rog

ram
(refer to

 m
atrix fo

r d
rive p

ro
g

ram
s)

In
 th

e sp
o

rts p
ro

g
ram

 th
e d

rivin
g

 style facto
r 

is o
n

e o
f th

e p
rin

cip
al criteria affectin

g
 d

rive 
p

ro
g

ram
 selectio

n
. 10 sp

o
rts p

ro
g

ram
s are 

availab
le d

ep
en

d
in

g
 o

n
 d

rivin
g

 style facto
r 

an
d

 d
rivin

g
 situ

atio
n

 assessm
en

t (fo
r fu

rth
er 

d
etails o

n
 th

e sp
o

rts p
ro

g
ram

 refer to
 Part

1 
S

S
P

283, Pag
e

16 o
n

w
ard

s).

tip
tron

ic m
od

e
(d

rive p
ro

g
ram

 27)

In
fo

rm
atio

n
 o

n
 th

is to
p

ic can
 b

e fo
u

n
d

 in
 

Part
1 S

S
P

283, Pag
e

23 o
n

w
ard

s.
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G
e
a
rb

o
x
 C

o
n

tro
l

G
e
a
r s

e
le

c
tio

n

S
electio

n
 o

f th
e req

u
ired

 g
ear is alw

ays 
g

o
vern

ed
 b

y th
e cu

rren
t d

rive p
ro

g
ram

. 
Irresp

ective o
f th

is p
rin

cip
le, th

e evalu
atio

n
 

o
f su

d
d

en
 even

ts o
r sp

ecial sh
o

rt-term
 

am
b

ien
t co

n
d

itio
n

s h
as a d

irect in
flu

en
ce o

n
 

g
ear selectio

n
.

Th
is evalu

atio
n

 g
en

erally h
as th

e effect o
f 

su
p

p
ressin

g
 u

n
d

esirab
le ch

an
g

e-u
p

/ch
an

g
e-

d
o

w
n

 o
p

eratio
n

s an
d

 p
reven

ts rep
eated

 
sh

iftin
g

 b
etw

een
 tw

o
 g

ears.

Fast-off recog
n

ition
(rap

id
 lo

ad
 red

u
ctio

n
)

Th
is fu

n
ctio

n
 is b

ased
 o

n
 evalu

atio
n

 o
f th

e 
p

o
sitio

n
 an

d
 m

o
vem

en
t (h

ig
h

ly n
eg

ative 
p

ed
al g

rad
ien

t) o
f th

e accelerato
r p

ed
al an

d
 

d
etects rap

id
 lo

ad
 red

u
ctio

n
 b

y th
e d

river.

R
ap

id
 lo

ad
 red

u
ctio

n
 is very o

ften
 th

e resu
lt 

o
f a h

azard
o

u
s situ

atio
n

 in
 w

h
ich

 th
e d

river 
ab

ru
p

tly releases th
e accelerato

r p
ed

al (fast-
o

ff) to
 p

ress th
e b

rake as q
u

ickly as p
o

ssib
le.

Fo
llo

w
in

g
 d

etectio
n

 o
f fast-o

ff, ch
an

g
e-u

p
 is 

su
p

p
ressed

 u
n

til th
e d

river p
resses th

e 
accelerato

r p
ed

al ag
ain

.

Fast-o
ff fro

m
 accelerato

r p
ed

al p
o

sitio
n

s 
clo

se to
 fu

ll th
ro

ttle alw
ays h

as th
is effect, 

w
h

ereas fast-o
ff fro

m
 a p

art th
ro

ttle p
o

sitio
n

 
d

o
es n

o
t au

to
m

atically p
reven

t ch
an

g
e-u

p
.

A
t p

resen
t, fast-o

ff reco
g

n
itio

n
 is o

n
ly 

im
p

lem
en

ted
 in

 th
e "S

 p
ro

g
ram

".

C
orn

erin
g

 recog
n

ition

R
eleasin

g
 th

e accelerato
r p

ed
al w

h
ilst 

co
rn

erin
g

 m
ay lead

 to
 ch

an
g

e-u
p

 in
 lin

e w
ith

 
th

e d
rive p

ro
g

ram
. S

u
b

seq
u

en
t acceleratio

n
 

o
u

t o
f th

e b
en

d
 th

en
 in

vo
lves ch

an
g

in
g

 b
ack 

d
o

w
n

 ag
ain

 (tw
o

 u
n

d
esirab

le/u
n

n
ecessary 

g
earsh

ift o
p

eratio
n

s).

Th
e co

rn
erin

g
 reco

g
n

itio
n

 fu
n

ctio
n

 
su

p
p

resses su
ch

 u
n

d
esirab

le ch
an

g
e-u

p
 

o
p

eratio
n

s w
h

en
 co

rn
erin

g
 at h

ig
h

 sp
eed

.

Th
e p

aram
eters g

o
vern

in
g

 th
is evalu

atio
n

 
fu

n
ctio

n
 are lateral acceleratio

n
, steerin

g
 

an
g

le an
d

 w
h

eel sp
eed

.

A
 b

en
d

 is reco
g

n
ised

 if th
e in

stan
tan

eo
u

s 
lateral acceleratio

n
 exceed

s a d
efin

ed
 valu

e. 
Th

e th
resh

o
ld

 is d
efin

ed
 su

ch
 th

at o
n

ly b
en

d
s 

n
eg

o
tiated

 in
 a sp

o
rty m

an
n

er o
r in

co
rrectly 

ju
d

g
ed

 b
en

d
s are reg

istered
.



43

S
p

on
tan

eou
s veh

icle d
eceleration

 (S
V

F)

S
p

o
n

tan
eo

u
s d

eceleratio
n

 is reco
g

n
ised

 b
y 

w
ay o

f b
rake p

ed
al actu

atio
n

 an
d

 
co

rresp
o

n
d

in
g

 slo
w

in
g

 o
f th

e veh
icle 

(n
eg

ative lo
n

g
itu

d
in

al acceleratio
n

).

If th
is is th

e case (o
n

ly w
ith

 g
reat 

d
eceleratio

n
), th

e ch
an

g
e-d

o
w

n
 p

o
in

t is 
sh

ifted
 so

 as to
 im

p
lem

en
t ch

an
g

e-d
o

w
n

 
to

g
eth

er w
ith

 b
rake assistan

ce at an
 early 

stag
e.

Th
is takes th

e fo
rm

 o
f ch

an
g

e-d
o

w
n

 b
ein

g
 

ad
van

ced
 in

 clo
sed

 th
ro

ttle p
o

sitio
n

 an
d

 
takin

g
 p

lace at a h
ig

h
er veh

icle sp
eed

 th
an

 
u

su
al.

Th
is h

as th
e ad

van
tag

e th
at ch

an
g

e-d
o

w
n

 is 
alread

y in
 p

ro
g

ress w
h

ilst th
e d

river is still 
p

ressin
g

 th
e b

rake. Th
e req

u
ired

 g
ear is 

alread
y en

g
ag

ed
 if th

e veh
icle is th

en
 

im
m

ed
iately to

 b
e accelerated

 ag
ain

.

Th
e effect o

f th
e S

V
F fu

n
ctio

n
 is m

o
re 

p
ro

n
o

u
n

ced
 o

n
 lo

n
g

 d
o

w
n

h
ill stretch

es. Th
e 

b
rake th

en
 o

n
ly h

as to
 b

e p
ressed

 g
en

tly to
 

im
p

lem
en

t ch
an

g
e-d

o
w

n
.

Th
e en

g
in

e b
rakin

g
 effect is p

u
t to

 b
etter u

se 
b

y sh
iftin

g
 th

e ch
an

g
e-d

o
w

n
 p

o
in

ts in
 th

e 
d

o
w

n
h

ill d
rive p

ro
g

ram
.

Th
e ch

an
g

e-u
p

 p
reven

tio
n

 fu
n

ctio
n

 (H
S

V
) 

rem
ain

s active fo
r th

e d
u

ratio
n

 o
f b

rake 
actu

atio
n

 o
r clo

sed
 th

ro
ttle p

o
sitio

n
. O

n
ly 

ren
ew

ed
 acceleratio

n
 can

cels H
S

V
 an

d
 

resu
lts in

 n
o

rm
al ch

an
g

e-u
p

 in
 lin

e w
ith

 th
e 

cu
rren

t d
rive p

ro
g

ram
.
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S
e
rv

ic
e

S
elf-d

iag
n

osis

Th
e au

to
m

atic g
earb

o
x co

n
tro

l u
n

it J217 an
d

 
th

e d
iag

n
o

sis tester co
m

m
u

n
icate b

y m
ean

s 
o

f th
e K

-w
ire o

r b
y w

ay o
f th

e C
A

N
 d

ata b
u

s 
in

terface.

D
ep

en
d

in
g

 o
n

 th
e d

iag
n

o
sis tester 

g
en

eratio
n

 u
sed

 (VA
G

1551 o
r VA

S
 5051), d

ata 
are tran

sferred
 w

ith
 th

e d
ata lo

g
 K

W
P 2000 o

n
 

th
e K

-w
ire (e.g

. VA
S

 1551) o
r b

y m
ean

s o
f th

e 
C

A
N

 tran
sp

o
rt p

ro
to

co
l TP

 2.0 w
ith

 th
e d

ata 
lo

g
 K

W
P 2000 (VA

G
 5051).

U
sin

g
 th

e C
A

N
 d

ata b
u

s fo
r th

e tran
sfer o

f 
self-d

iag
n

o
sis d

ata is far faster th
an

 via th
e 

co
n

ven
tio

n
al K

-w
ire.

N
ew

, in
ter-system

 fu
n

ctio
n

s are n
o

w
 o

n
ly 

availab
le w

ith
 C

A
N

 d
iag

n
o

sis.

S
n

ap
sh

ot m
em

ory

Th
e sn

ap
sh

o
t m

em
o

ry is u
sed

 to
 sto

re a w
id

e 
ran

g
e o

f g
earb

o
x co

n
tro

l u
n

it m
easu

red
 

valu
es (am

b
ien

t co
n

d
itio

n
s) ap

p
lyin

g
 at th

e 
tim

e o
f th

e in
itial fau

lt m
em

o
ry en

try.

A
 n

ew
 featu

re is th
at th

ese am
b

ien
t 

co
n

d
itio

n
s can

 b
e read

 o
u

t in
 th

e m
easu

red
 

valu
e b

lo
ck fu

n
ctio

n
 08 (m

easu
red

 valu
e 

b
lo

cks 40-48).

Th
is co

n
sid

erab
ly en

h
an

ces th
e rep

ro
d

u
ctio

n
 

o
f fau

lts an
d

 facilitates fau
lt-fin

d
in

g
, 

p
articu

larly in
 th

e case o
f sp

o
rad

ic fau
lts 

(refer to
 "A

ssisted
 fau

lt-fin
d

in
g

").

Th
e K

-w
ire is still req

u
ired

 fo
r co

n
tro

l 
u

n
its o

f relevan
ce to

 O
B

D
.
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U
p

d
a
te

 p
ro

g
ra

m
m

in
g

In
teg

ratio
n

 o
f th

e electro
n

ic co
n

tro
l u

n
it in

to
 

th
e g

earb
o

x (M
ech

atro
n

ik) h
as created

 th
e 

m
ean

s to
 u

p
d

ate th
e so

ftw
are versio

n
 

w
ith

o
u

t rep
lacin

g
 th

e co
n

tro
l u

n
it.

Th
e co

n
tro

l u
n

it req
u

ires p
ro

g
ram

s, 
ch

aracteristic cu
rves an

d
 d

ata (so
ftw

are) fo
r 

th
e calcu

latio
n

 o
f o

u
tp

u
t sig

n
als. Th

ese are 
p

erm
an

en
tly sto

red
 in

 a so
-called

 flash
 

EPR
O

M
 (erasab

le p
ro

g
ram

m
ab

le read
-o

n
ly 

m
em

o
ry) an

d
 are th

u
s alw

ays availab
le to

 th
e 

co
n

tro
l u

n
it.

Th
e EPR

O
M

s fitted
 to

 d
ate co

u
ld

 n
o

t b
e 

erased
 o

r p
ro

g
ram

m
ed

 w
h

en
 in

stalled
.

To
 rectify p

ro
b

lem
s req

u
irin

g
 so

ftw
are 

m
o

d
ificatio

n
, th

e co
n

tro
l u

n
it h

ad
 to

 b
e 

rep
laced

.

Th
e M

ech
atro

n
ik co

n
tro

l u
n

it o
f th

e 09E 
featu

res a so
-called

 "Flash
 EP

R
O

M
".

A
 flash

 EPR
O

M
 can

 b
e re-p

ro
g

ram
m

ed
 in

 situ
. 

Th
is p

ro
cess is kn

o
w

n
 as "flash

 
p

ro
g

ram
m

in
g

" o
r "u

p
d

ate p
ro

g
ram

m
in

g
".

Flash
 p

ro
g

ram
m

in
g

 req
u

ires th
e u

se o
f th

e 
d

iag
n

o
sis tester VA

S
 5051 eq

u
ip

p
ed

 as 
fo

llo
w

s:

–   Tester so
ftw

are B
asic C

D
 V.02.00 o

r h
ig

h
er

–   A
u

d
i C

D
 as o

f versio
n

 V.02.22
–   C

u
rren

t flash
 C

D

Pro
g

ram
m

in
g

 is p
erfo

rm
ed

 eith
er b

y w
ay o

f 
th

e d
iag

n
o

sis C
A

N
 in

terface (C
A

N
 tran

sp
o

rt 
p

ro
to

co
l TP 2.0) o

r u
sin

g
 th

e K
-w

ire.

Exp
lan

atory n
ote:

"In
 a flash

" = "as q
u

ick as p
o

ssib
le"

In
 term

s o
f "flash

 p
ro

g
ram

m
in

g
" th

is m
ean

s 
"h

ig
h

-sp
eed

 p
ro

g
ram

m
in

g
".

Th
e w

o
rd

 "flash
" is also

 u
sed

 in
 a variety o

f 
term

s relatin
g

 to
 flash

 p
ro

g
ram

m
in

g
 (e.g

. 
flash

 C
D

).

"U
p

d
ate" = "B

rin
g

 u
p

 to
 d

ate, i.e. latest statu
s"

Flash
 p

ro
g

ram
m

in
g

 is o
n

ly n
ecessary if 

p
ro

b
lem

s can
 b

e rectified
 b

y m
ean

s o
f 

so
ftw

are m
o

d
ificatio

n
.
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S
e
rv

ic
e

S
eq

u
en

ce o
f op

eration
s

A
fter in

sertin
g

 th
e cu

rren
t flash

 C
D

 an
d

 
en

terin
g

 in
to

 g
earb

o
x electro

n
ics 

d
iag

n
o

sis m
o

d
e (ad

d
ress w

o
rd

 02), th
e 

VA
S

 5051 reco
g

n
ises w

h
eth

er th
e co

n
tro

l 
u

n
it can

 b
e p

ro
g

ram
m

ed
 o

n
 th

e b
asis o

f 
th

e co
n

tro
l u

n
it id

en
tificatio

n
.

VA
S

 5051 u
ses th

e flash
 C

D
 d

ata to
 

d
eterm

in
e w

h
eth

er a n
ew

 so
ftw

are versio
n

 
is availab

le fo
r th

e g
earb

o
x co

n
tro

l u
n

it 
p

art n
u

m
b

er co
n

cern
ed

. 

If th
is is th

e case, "u
p

d
ate p

ro
g

ram
m

in
g

" 
ap

p
ears in

 th
e list o

f d
iag

n
o

sis fu
n

ctio
n

s. 
Pro

g
ram

m
in

g
 co

m
m

en
ces after selectin

g
 

th
e d

iag
n

o
sis fu

n
ctio

n
 "u

p
d

ate 
p

ro
g

ram
m

in
g

".

If th
e u

p
d

ate p
ro

g
ram

m
in

g
 

fu
n

ctio
n

 is n
o

t d
isp

layed
, eith

er 
th

e flash
 C

D
 is n

o
t ap

p
licab

le to
 

th
e veh

icle o
r th

e cu
rren

t so
ftw

are 
version

 alread
y co

rresp
o

n
d

s to
 

th
at o

f th
e flash

 C
D

.

284_142

02 - G
earb

ox electron
ics

4E0910156
A

G
6 09E 4.2l5V

 R
o

W
 0050

C
od

e 00001
D

ealersh
ip

 n
u

m
b

er 12345

V
eh

icle self-d
iag

n
o

sis

S
elect d

iag
n

o
sis fu

n
ctio

n

S
u

p
p

o
rted

 fu
n

ctio
n

s
02 - In

terro
g

atin
g

 fau
lt m

em
o

ry
03 - Fin

al con
trol d

iag
n

osis
04 - B

asic settin
g

05 - Erasin
g

 fau
lt m

em
o

ry
06 - En

d
 of o

u
tp

u
t

07 - En
co

d
in

g
 con

tro
l u

n
it

En
co

d
in

g
 su

b
-b

u
s system

08 - R
ead

in
g

 m
easu

red
 valu

e b
lo

ck
10 - A

d
ap

tion
11 - En

co
d

in
g

 II
16 - A

u
th

orisatio
n

C
h

allen
g

e read
ou

t W
FS

 iV
R

elease W
FS

 IV

Print
H

elp
Jum

p
M

easurem
en

t

284_143

02 - G
earb

ox electron
ics

4E0910156
A

G
6 09E 4.2l5V

 R
o

W
 0050

C
od

e 00001
D

ealersh
ip

 n
u

m
b

er 12345

V
eh

icle self-d
iag

n
o

sis

Pro
g

ram
m

in
g

 can
 

b
e im

p
lem

en
ted

A
TTEN

TIO
N

P
ro

g
ram

 versio
n

 sto
red

 in
 co

n
tro

l u
n

it w
ill b

e erased
.

N
ew

 versio
n

 xxxx w
ill b

e p
ro

g
ram

m
ed

.
Erasin

g
 an

d
 p

rog
ram

m
in

g
 w

ill take ap
p

ro
x. 8 m

in
u

tes.

Th
e p

art n
u

m
b

er in
 th

e co
n

tro
l u

n
it id

en
tificatio

n
 m

ay ch
an

g
e. Th

e veh
icle-sp

ecific 
d

ata (en
co

d
in

g
, ad

ap
tio

n
 etc.) m

ay b
e lo

st an
d

 m
ay h

ave to
 b

e u
p

d
ated

 o
n

 
co

m
p

letion
 o

f p
rog

ram
m

in
g

.

P
ro

ced
u

re can
 n

o
 lon

g
er b

e term
in

ated
 after p

ressin
g

 "C
o

n
tin

u
e" key.

C
on

tro
l u

n
it m

ay h
ave to

 b
e rep

laced
 if ig

n
itio

n
 is sw

itch
ed

 o
ff o

r d
iag

n
o

sis 
co

n
n

ecto
r u

n
p

lu
g

g
ed

 d
u

rin
g

 p
ro

g
ram

m
in

g
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o
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D
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ip
 n

u
m

b
er 12345

V
eh

icle self-d
iag

n
o

sis

Pro
g

ram
m

in
g

 in
 p

rog
ress

D
ata tran

sferred
 in

 %

U
p

d
ate p

ro
g

ram
m

in
g

Pro
g

ram
m

in
g

 is co
n

tro
lled

 b
y th

e flash
 C

D
 

an
d

 takes p
lace au

to
m

atically.

Th
e p

ro
g

ram
m

in
g

 seq
u

en
ce is in

d
icated

 
o

n
 th

e d
isp

lay, p
ro

vid
es in

fo
rm

atio
n

 o
n

 th
e 

step
s in

 p
ro

g
ress an

d
 issu

es in
p

u
t 

p
ro

m
p

ts. Pro
g

ram
m

in
g

 takes ap
p

ro
x. 

5-10
m

in
u

tes. 

A
 p

ro
g

ram
m

in
g

 lo
g

 is d
isp

layed
 o

n
 

co
m

p
letio

n
 o

f p
ro

g
ram

m
in

g
.

A
s C

A
N

 d
ata exch

an
g

e is in
terru

p
ted

 
d

u
rin

g
 p

ro
g

ram
m

in
g

, fau
lts are en

tered
 in

 
th

e fau
lt m

em
o

ries o
f th

e co
n

tro
l u

n
its 

lin
ked

 to
 th

e C
A

N
.

A
fter p

ro
g

ram
m

in
g

, th
e fau

lt m
em

o
ries o

f 
all co

n
tro

l u
n

its m
u

st b
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 (last 
d

isp
lay).
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b
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b
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P
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m
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g
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S
tatu

s
P

ro
g

ram
m
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g
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p
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u

n
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S
u
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p
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u
n

ter
P
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g

ram
m

in
g

 p
rereq

u
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Print
H
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Jum
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M
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U
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g
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m
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g
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icle self-d
iag

n
o

sis

Erasin
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 fau
lt m

em
o

ry

Pro
g

ram
m

in
g

 resu
lts in

 fau
lt en

tries in
 co

n
tro

l u
n

its n
ot in

volved
. Fau

lt m
em

o
ries o

f 
all co

n
tro

l u
n

its fitted
 in

 th
e veh

icle m
u

st b
e erased

.

Pressin
g

 "C
o

n
tin

u
e" key au

to
m

atically erases fau
lt m

em
o

ries.

Pressin
g

 "R
etu

rn
" key d

o
es n

o
t erase fau

lt m
em

o
ries.
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S
e
rv

ic
e

Flash
 C

D

Th
e flash

 C
D

 co
n

tain
s th

e d
ata an

d
 p

ro
g

ram
s 

fo
r th

e p
ro

g
ram

m
in

g
 seq

u
en

ce an
d

 th
e 

"u
p

d
ate versio

n
s" o

f n
ew

 so
ftw

are versio
n

s.

U
p

d
ates are issu

ed
 at reg

u
lar in

tervals fo
r th

e 
flash

 C
D

. Th
e flash

 C
D

 also
 con

tain
s th

e 
u

p
d

ate d
ata fo

r o
th

er p
ro

g
ram

m
ab

le co
n

tro
l 

u
n

its (fu
tu

re system
s). Th

is m
ean

s th
at in

 
fu

tu
re th

ere w
ill o

n
ly b

e o
n

e flash
 C

D
 fo

r all 
system

s (en
g

in
e, g

earb
o

x, b
rakes, air 

co
n

d
itio

n
er etc. ...).

O
n

ly n
ew

 so
ftw

are versio
n

s can
 b

e 
p

ro
g

ram
m

ed
. "Pro

g
ram

m
in

g
 b

ack" to
 an

 
o

ld
er versio

n
 is n

o
t p

o
ssib

le.

Flash
 C

D
s are o

n
ly su

p
p

lied
 w

h
en

 n
ew

 
so

ftw
are versio

n
s are availab

le.

284_147



49

S
p

ecial tools/w
orksh

op
 eq

u
ip

m
en

t

Th
e fo

llo
w

in
g

 sp
ecial to

o
ls/w

o
rksh

o
p

 
eq

u
ip

m
en

t w
ill in

itially b
e req

u
ired

 fo
r service 

w
o

rk:

Th
ru

st p
ad

 fo
r rad

ial sh
aft seal/selecto

r lever
T10135 

Th
ru

st p
ad

 fo
r rad

ial sh
aft seal/flan

g
e sh

aft, 
R

W
D

 (2-p
art)

T10136 

Th
ru

st p
ad

 fo
r to

rq
u

e co
n

verter/o
il p

u
m

p
 

rad
ial sh

aft seal
T10137 

Th
ru

st p
ad

 fo
r d

ifferen
tial flan

g
e sh

aft, rig
h

t 
T10138 

Th
ru

st p
ad

 fo
r d

ifferen
tial flan

g
e sh

aft, left 
(tran

sverse sh
aft)

T10139 

C
arrier fram

e
3311 (atten

tio
n

: u
se n

ew
, lo

n
g

er b
o

lt 3311/1)

A
d

ap
ter/test b

o
x

VA
G

 1598/40

A
TF fillin

g
 system

V.A
.G

 1924

Tow
in

g

W
h

en
 th

e veh
icle is to

w
ed

, th
e o

il p
u

m
p

 is n
o

t 
d

riven
 an

d
 th

ere is th
u

s n
o

 lu
b

ricatio
n

 o
f 

ro
tatin

g
 co

m
p

o
n

en
ts.

Th
e fo

llo
w

in
g

 p
rereq

u
isites m

u
st alw

ays b
e 

m
et so

 as to
 avo

id
 serio

u
s g

earb
o

x d
am

ag
e:

–   S
electo

r lever m
u

st b
e set to

 p
o

sitio
n

 "N
".

–   Veh
icle sp

eed
 m

u
st n

o
t exceed

 50 km
/h

.
–   Veh

icle m
u

st n
o

t b
e to

w
ed

 fo
r m

o
re th

an
 

50 km
.

–   *O
n

 acco
u

n
t o

f q
u

attro
 d

rive, veh
icle is n

o
t 

to
 b

e to
w

ed
 w

ith
 fro

n
t axle raised

.

To
w

-startin
g

 (e.g
. in

ad
eq

u
ate b

attery ch
arg

e) 
is n

o
t p

o
ssib

le.

If b
attery is flat o

r h
as b

een
 d

isco
n

n
ected

, 
selecto

r lever em
erg

en
cy release m

ech
an

ism
 

m
u

st b
e actu

ated
 to

 sh
ift selecto

r lever fro
m

 
"P

" to
 "N

" (refer to
 Part

1 S
S

P
283, Pag

e
21 

o
n

w
ard

s).

*Th
e tran

sfer case (w
ith

 To
rsen

 d
ifferen

tial) is 
lu

b
ricated

 b
y th

e tran
sfer case o

il p
u

m
p

. Th
e 

o
il p

u
m

p
 is d

riven
 b

y th
e sid

e sh
aft to

 th
e 

fro
n

t axle. If th
e fro

n
t axle is statio

n
ary, th

e o
il 

p
u

m
p

 is n
o

t d
riven

 an
d

 ad
eq

u
ate tran

sfer 
case lu

b
ricatio

n
 is n

o
t g

u
aran

teed
. Th

is 
resu

lts in
 d

estru
ctio

n
 o

f th
e To

rsen
 

d
ifferen

tial.

N
o

te on
 rep

air w
ork

Jackin
g

 m
o

d
e

O
n

 acco
u

n
t o

f th
e air su

sp
en

sio
n

, jackin
g

 
m

o
d

e m
u

st b
e selected

 b
efo

re th
e veh

icle is 
raised

 (n
o

 w
h

eel lo
ad

).

R
efer to

 W
o

rksh
o

p
 M

an
u

al.
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