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Seli-diagnosis of Motronic system

Technical data of seli-diagnosis:

Memory
* Permanent memory yes
* Volatite memory ne
Data output
¢ Hapid data transfer yes
* Additional flagh code

output at CARB lamp no
Final control diagnosis yas
Engine basic setting yes
Reading measured value block yes

Reading Individual measured values no

Filting locations o! compenents = Repair
Group 24

The Motronic control unit {~J220) featuras self-diag-
nosis. If faults occur in the monitered sensors or
componenls, these are siored in the fault memory
with an indicalion of the type of fault.

Faults which occur sporadically are additionally iden-
tified as such.

The Motronic control umt anaiyses theinformation
and distinguishes betweerni ditferent lypas of faults

=» Faultlable page 01-12, and storésthase uati the -

contents of the fault memory are erased or aner not
more than 50 engine starts, =

In addition, the Meliranic control unitis equipped with
final control duagnos#s for 8 control elements = page
0144, e S

Notes:

* Final controf dfagnoms can on}y be performed o

wher the engine :s not running.

The pessibilities of self-diagnosis ¢an aply.be uli-

lized with the fault reader V.A.G:1551.

In Hepair Group 01 only operating mm&é1 with
V.A.G 1551 Is described.

Nole regarding fault recognition:

If a fault condition exists for longer than a certain
lime, the fault is stored as a static faull. If the fault
condition no longer exists for a certain time, the fault
is classified as a sporadic fault. This procedurs is re-
peated constantly.

01-1
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* Gonversion of a fault from a static to a sporadic
fault is only done if the fault no longer exists for a
certain time.

*+ [fthe fault nolonger accurs within the next 50 en-
gine starts, this sporadic faull is automatically
erased.

Test requirements
* Fuse 21in order.
* Fuel pump relay in order.

Checking engine earth connections

Belorg interrogating the fault memory, performing fi-
nal control diagnosis, tasting wiring and replacing
com-ponents, check the following eanth connec-
lions for signs of corrosion and poor connection, re-
pair if necassary:

—= * Power earth cable {thick cables)

-« * Flecironic eanth cable (thin cables)

01-3

—a * Earth connection for ignition coils al rear right of
cylingdar head ¢over, . o -

5
and right side member.

014



Interrogating and erasing fault
memory

Test requirements:

* Fuses-528 and ~524 for engine in auxitiary luse
carrier in order.

* Fuse -521 in order.

* Fuel pump relay in order.

Note:

Tha fault memary cannot be erased until after it has
been interrogated.

- — Connect fault reader with diagnostic cable V.A.G
1551/1 to the diagnostic sockets in the elsctrical
centre as lollows:

~ Hemove cover from the elacirical centre in the
plenum chamber,

- Black connector to "black” diagnostic socket.

V.AG self-diagnesis HELP - Readout in display:
1 — Rapid data transter ' appears aternately
2~ Flash code output®

— i no readout appears in the display, test voltage
supply for black diagnostic socket = page 01-69.

- White connector to “white" diagnostic socket.

- Blue connector is not required.

01-5

Notes:

* Additional operating information can be retrieved
by pressing the HELP key of VA.G 1551,

The - key is used for advancing within the pro-
gramma

Run eﬂgme othenwse erank engme with starter
for at least 5 seconds without then swt:chmg off
the |gmtmn s
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Rapid data transfer . HELP -« Readout in d:spiay
Enler address word XX

Note:

{mrerrogar:on of fam’! memones of au’! sysfqms mth
data transfer). .

— Press keys 0 and 1.
{The address word "Engine glectronics™ F""ﬁntered
with 01).

Rapid data transter Q = Headoul in digptay:
01 — Engine elactronics

- Confirm entry with the kay Q.

Rapid data transfer -= Readout in display:
Tester sends address word 01

01-6




Rapid data transfer HELR = 1 the following appears in the digplay:
Control unit does nol answer!

- Alist of the possible causes of faults can be print-
ed out by pressing the HELP key.

Notes:

* Tastcabls connection of “white” diagnoslic socket
= page 01-69.

* Controlunit faulty = Faulttable, page ¢ 1-12 under
fauft code 65535,

* Test vollage supply of Motronic conlrof unit =s
Repair Group 28.

Rapid data transfer -« 1 the following appears in the display:
Fault in communication buildup

Notes:

* Onvehicles with several systems with "Rapid da-
latransler*self-diagnosis, separate cable connec-
tion betwean the individual systems = page
0168,

* Vehicies only with faulty Metronic control unit =
Fault tatile, page 01-12 under fault code 65535.

Rapid data transier HELF - if one of the 4 faulis appears in the display:
L wire not swilching to earth

-~ Alist of the possible causes of faults can ba print-
ed out by pressing the HELP key.

017

Rapid data transfer HELP Notes:
L wire not switching to positive

* Test cable connection of diagnostic sockets =

or page 01-69,
Rapid data transler HELF * Onvehicles with several systems with "Rapid da-.. ..
K wire nol switching 1o earth ta transter” self-dlagnosis, separate cableconnge=.. .. "
tion -between the -individual systems =» page
= Ushicles only with control unil for diesel direct in-
of jection system = Fault table, page 01-12.under
fault code o T

65535.

Rapid data transfer HELP
K wirg not switching to positive

895 807551 2.21 R5 MOTR. RHV HS DOt
Coding 01

* Explanation of display: Interrogating.controt unit
varsion with V.A.G 1551 =5 page 0{1;@6. B

~ Press — key.

01-8



Rapid data transfar HELP —« Readoul in display:
Select function XX

Note:

A list of the possible causes of fauits is printed out
after pressing the HELP Keay.

- Press keys 0 and 2.
(The function "Interrogate fault memory” is sa-
lected with 02).

Rapid data transfer Q ~a Rgadout in display:
02 ~ interrogate fault memory

- Genfirm entry with the key Q.

X faults recognizedi - The number of stored faults or "No fault recognized®
Readout in display: appears in the display.

Notes:
of . * If the printer is swilched on, the stored faults are

displayed and printed out one after the other.
» If the printer is switched ofl, the -+ key must be
pres sed in order to display the next fault.

No tault recogrized! * Fauit codo 00513 engine speed sender is not

always output withignition on and engine running,
This fault display should be ignored in this siate.
The faull should ba heedad after an unsuccessiul
altempt at starting (engine does not start) without
then switching off the ignition.

01-9

- After displaying and printing out the last faull,
press -+ kay.

Note:
ifa complaint axists and has not been recognizod by

self-diagnosis, perform further fault finding on the
basis of tha fault table from the "Fault Finding En-

gine" binder.
Rapid data transfer HELP — -Readout in dlépiéy
Select function XX '

~ Press keys 0.and 5.

_ (The fault memory is eraéed wat?l (35 ;E_E 3

Rapid data transfer Q ~a Readoutin display: BEEE
05 — Erase fault memory

~ Confirm.antries withthe key 0. ...

important! - I thefcllowing appears it the display:
Fault mamory was not interrogated.

" Not

f for example, the ignition was switched off o7 the”
ang;neie,rmnnmgbemfeanmteg@garmganderasmg
fault memory, the fauft mema:y s

i
— Adhare prea‘ciseiy‘ to the seqéw’we ur operations,
i.e. first of all interrogate fault memory,

0110



Hapid data transler ~= Readout in display:

Fault memory is erased!

—- Press - key.

Rapid data transfer HELP -« Readout in display:

Saelect function XX

— Rectily fauits printed out on the basis of the fault
table =» page 01-12.

- Interrogate and erase fault memory {this ensures
that faults which were stored during rectification
offaults, 8.9. as a result of unplugging connectors,
ara erased).

~ Perform a road test lasting at least 5 minutes,

— Once again interrogats the faull memory as a
check.

Notes:

* Alter entering the address word 00, the fault me-
monies of all the systemms with rapid dala transfer
are interrogated.

* [fonvehicles with “autormaticgearbox"the connec-
tor was unplugged from the Motronic control unit
whern reciifying a fault, the fault "Engine/Gearbox
elactrical connsclion interruption” is stored in the
gearbox controf unit and should be erased.

C1-11

Fault table

Allthe possible faults which can be recagnized by the Matronic controf unit—J220 ara listed below according to the fault code. Existing faults
are printed out with the fault code (5-digit} and flash code (4-digit} only of the printer of V.A.G 1551 is switched on. .

Only the fault code is listed in the fault table,

IHaults occur only occasionally orifthe faull memory was net erased after rectifying faults, such faults are also displayed as “sporadic faults”.
In this case, an "SP” appears on the right of the display of V.A.G 1551.

1t faulty components are found, additionally test the wiring to the-components tor.shor! circuit.and epen circuit on the basis of the currant
flow diagram. QEE ST

Betore rectifying faults or replacing componerits, test the ganth conngctions.of the Motrdnic control unit ~J220 at contacts 10, 14, 19 and
24 (specitication max. 1.00) and also check the earthpoints atthe engine forsigns of corrosion and damage, test fuel pump relay = Repair

Faults may be stored in the fault memory as a rasuil of -ur_abﬂébgi_ﬂg cqpnéct_p_rs- Irq_mgéte_gtmnig components with the ignition switched on.

For this reason, do not unplug connectors at electranic’ companents unless the ignition is switched off.

After rectitying faults and erasing the fault memory, check:lhe basic setting of the:gngine with V.A.G 1551, perform a road tes! and, ater

the road test, ence again interrogate the fault memory and also re-check the basic setting.
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Cutput at prirder
of V.AG 1551

Possible causes of fault

Possible effects

Reactifying fault

00000

No fault racognized

If a complaint exists:
Fault not recognized by sell-

Continue faull finding on basis
of fault table, "Fault Finding

- Speedometer sender (22
faulty.
- Speedometer —G21 faulty.

diagnosis. Engine® binder.
00000
End of output
00281
Road speed sendear — Opencircuitinwiringorshort | — A/C compressor does not cul | ~ Test road speed signal
(568 circuit from contact 50 at out in 1st gear at full load. =+ Repair Group 24.

—~J2201ospeedometer-G21 |~ Engine speed briefly drops | — Alter repairing, perform brief

* No signal in dash panel insen. below idling speed when road lest.

disengaging clutch in overrun
phase.

- Engine speed imited to 5300
rpm {only with USA codingl).

" This readout appears in addition 10 the relevani component.

0113

Qutput at printer
ot VAG 1561

Possible causes of fault

Possible effacts

Rectifying fault

06513

Engine speed sender
-Gi28

* Implausible signal
* No signal

* Mechanical fault

- Metal swarf ons -G28.

— Base of ~G28 loosse.

~ Clearance from -G281oring
gear of iywheel greaterthan
1.2 mm.
broken off.

- Open circuit in wiring = &
between 3-pin conpectarip
sngine compartment and:
-(G28.

47 at —J220 and screening
or engine earth.

-G28.
— 3-pin plug connection of -

companment mixed up.
- =328 faulty.

(~J220 faulty).

batween 220 and ~G28, |
~ Shortcircuit between contact |

~ Open circuit in screening of |

-G28 and -G4 in engifis”

- Engine does not start,
~ Misfiring.
— Engine cuts out.

= Inputior—-(G28in-J220aUNY e

~ Test ~G28 = Aepair Group
28,

~ Ractity short circuit and open
circuit according to current
flow diagram.

- Plug in conneclors at -G4,
528 correctly.

* One of these readouts appears in addition to the.
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belwsen 3-pin connector in
engine compartmant and
G4,

—~ Open circuit in wiring
betwean —J220 and -G4.

~ Shor circuitbetweencontact
49 at -J220 and scregning
or engine earth.

— Qpen circuit of screening of
-G,

- J-pin plug conneclion of
~(4 and -G28 in engine
compartment mixed up.

- =G4 fauity,

- Inputfor—G4in-J220 faulty
{—J4220 faully).

continues running in
emargency mode.

- Engine does not start.

Qutput at printer Possible causes of fault Possible efiscts Rectifying fault
of VA.G 1551
00514
Ignition timing sender [~ Base of ~(G4 loose. - Fault prior to engine startor | ~ Test~G4 = Repair Group 28.
~G4 - Clearanceirom—G4topinot | attemptatstarting: enginedoes

flywheel greaterthan 1.2 mm, not start,
* No signal ~ Piryon llywheel bent ar

broken off,

~ Opan circuit in wiring - Fault atter engine start: engine | - Reclify shor eireuit or open

circuit according to current
flow diagram.

* This readout appears in addition 1c the relevant component.

0116

Qutput at printer
of VA.G 1551

Possible causes of fault

Possible effects

Rectifying fault

00515
Hall sender -G40

* Qpen circuit/shorn
circuit 1o positive
Signal to positive
Short circuit to earth
Signal o eanh
Mechanical fault
Fault in basic sefting

— No supply voltage for ~G40
from —~J220.

-~ No earth for ~G40.

- Open ¢ircuit in signal wire (o
~J220 or ghan to earh of

signabwire, =i o7
— Shert gircuit between

contacts 8 and 12 at nJ220._=

— Opén circull in wirihg
belween 3-pirt plug
conrection in enging

~ (340 faulty.
= Inputfor—G40in-J220 faulty

(~J220 faulty). =
~ Toothed beltjuripad off.

= Basic.setting:ot Halksendesd v orvm

-+ Pin-of ignition-diming sender

=G4 bont or brokeriof, o

—~ Engine dees not slart.

— Test -G40 = Repair Group
28.

— Regtity shod circuit and open
circuit on basis of current flow
diagram.

- Chacktoothed belt camshaft
setting) =» Repair Group 15.

- Test -G40 = Repair Group
28,

k= Basic semﬂg of Hall sender
i+ = Repair Group 28.

— Check pin of -4 =» Rapair
Group 28,

* One of these readouts appears in addition o the rele

Note regarding fault code 00515:

¥,

If the fault appears as a sporadic fault, ignars fault display!

01-16




* Open circuit/short
circuit 10 positive
* Shont cireuit to earth

- Closing damper jamming or
incorractly set.

~ Footmat pressing on
accelerator pedal.

— Accelaerator cable
adiustment.

— Open creuit in wiring
betwesgn —F60 and —J220.

~ Inputfer~F80in-J220 faulty
{220 faulty},

~ Gable from —F60 to ~J220
has short ta garth.

— Moisture in throtlle valve

Cutput at printer Possible causes of faull Possible effects Reclilying fault

of VAG 1551

00516

Idling speed switch - Setting of —F&0, — ldle speed conlrol moves to | — TestF60 and adjust = Repair
-FB0 - Throttle valve jamming. open-loop centrol. Group 24.

-~ AJG compressoris switched off.

- ldling speadnol within specified
range.

connector.

~ Check closing damper
= Repair Group 20.

- Adjustthrottie cabls = Repair
Group 20,

-~ Rectify open cireull in wiring
on basis of current flow
diagram.

- Rectily short circuit,

* Onae of these readouts appears in addition 1o the relevanl component.

polantiomatar (369

* Open circuitshor

* Signal toc large -
* Short circuit 1o earth
* Signal too small © ¢
* Implausible signat

circuit to positive .

topositive iIn—-GESorincable
connaction batween ~G69
and ~J220,

- Shord circuitiosarthin=G63 . - .

or in cable connection:.
betweoen —-G69 and'=J220.
~ GES:faully.:
-~ JEZ0 faulty:

connaclion.at ~G69,

~ Poor performance,

|~ Moisture orcorrosigninplug | o

01-17
Qutput at printer Possibie causes of fault Possible effects Rectitying fault
of VAG 1551
00518
Throttla valve ~ Qpen circuit or short circuil | - Boost pressure is not reached. | - Test G6% = Repair Group 24,

* One of these readouts appears in addition to the relsvant component,
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Output at printer
of VAG 1551

Possible causes of fault

Possible eflects

Rectifying fault

Q0519

Intake manifold
pressure sender ~G71

* Signal 100 small
* Signal too larga
* Conitrol difference

~ Vacuum line from intake
manifold 1o ~J220 interrupt-
ad, blocked, kinked, crimped.

~ Liquid separator in hose line

fromintakemanifold 1o ~J220
full of liquid.

~ Blow-off valve taulty.

— Solenoid valve for boost
pressure limiter -N75 faudty,

— Pressure sensor in Molronic
control unit ~J220 faulty.

— Turbocharger faulty,

- Poor performance.

~ Chack/drain vacuum lines of
liguid separator.

~ Test solenoid valve for boost
pressure fimiter ~N75
=2 Repair Group 24,

— Test turbocharger = Repair
Group 20,

* One of these readouts appears in addition to the component.

0t1-19

Output al printer
of VA.G 1551

Possible causes of fault

Possible effects

Rectifying fault

00522

Coolant temperature
sander —G62

* Sheort circuit to aa"rth

* Open circuit/shent
circuit to positive

- Shori circuit o earth.

- Moisture in cannector--of:::: .

SRR, B
~ Open tircuit be!ween ~G€52
and -J220. o

-~ Contact: resastadces be@ween _ 5

-G62 and —~J220.
- -—GE2 !aulty

: {‘\}229 fau'ly} PR

- Cold starting problems al very

. low temperatures.

1 —:Driving faults in warmrng up
“phase

- Test —G62 = Repair Group
28.

* Ons of thase readouts appaars in addlilon io the relevant componenz
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Qutput at printer
of V.A.G 1551

Possible causes of fauit

Possible effacts

Ractitying fault

00524

Intake air temperature
sendar -G42

* Short circuil 1o garth

— Short circuit to earth.

- Open circult in wiring
botween —(G42 and -J220.

Y OpencircuiVshort |- —G42 faulty,
circuit to positive - Inputof-Gd42in-J220 !auny
{220 taulty).

- Possible driving faulls in
warming-up phase al low
temperatures.

- Test ~G42 = Repair Group
28.

" One of these readouts appears in addition to the relevant componant.

01-21

Quiput at printer
of VA.G 1551

Possible causes of fault

Possible effecls

Rectifying tault

00524
Knock sensor 1 -G8
* No signal’

| = "Corrosion in cannector
|- ~G61 loose.
~ (Dpen circlitin wiringlor shon

circuit betwean »G&___and
-\3220

and earth or 10 screening.
~ -G61 faulty.

< Inputfor G651 an-rd220%auity

{220 faulty):

~ High fuel consumption.
~ Poor.performance.

~ Boost pressure isnot reached,

~ Repair contacts.
- Tightening torque 20 Nm.

~ Reclify open circuit or short
cirguit.

01-22




~ Wiring of probe heater.

~ Short circuit of signal wire {o
earth.

~ Shor circult of signal wire to
screening.

— Fusel lank empty, at least 10
ftr.

- Fual system pressure.

- Failure of spark plugs,
ignition coils and ignition
output stages.

- Ingress of air 1o ~G70.

— Leak in exhaust system up
to catalyst.

~ Fauity lambda probe.

— Opencircuitinearth cable 1o
centact 10, —J220 to engine
block.

Qutput at printer Possible causes of fault Possible effects Rectifying fault
of VA.G 1551
00525
Lambda probe -G398 | - Open clrcult in wiring to - Exhaus! nol in order, ~ Rectily open circuit In wiring.
~J220, - Increased fuel consumption. | ~ Test lambda probe heater =
* Short circuit 1o — Probe heater nof operating. |~ Formation of black smoke. Repair Group 24,
positive ~ Fuse -825 (probe heater) |- Spark plugs soot up. ~ Basic selling of engine with
* No signal faulty, — Lambda control movestoopend{  V.A.G 1551 = page 01-50.
* Short circuit 1o earth | ~ Healing resisior in probe loop control.
faulty.

* One of these readouts appears in addition to the relevant comporent.

0123

Quiput at printer.
of VAG 1851

Possible cayges of faull .,

Possible effects

Rectilying tault

00528
Altitude sender -F69

* Open circuit/shiort’

circuit to positive
* Short circuit to sarth

©=F98 of in‘table connectian

‘betweern —F36 and =J2200 1

-~ Shori dircuit 1o earthin -Fo6
or in cable connection

Fheolween —F96 and ~1220.

= —F36 faulty. s

SAIZ2Cauityl s

- Input for~F98in~J220 faglty. |

1 = Poor performance,

~ Tes! -F96 = Repair Group
24,

- Testhoost pressure => Repair
Group 21. .

" One ol.these readouts appears in addition to the relevant component.
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Qutput at printer
of V.A.G 1551

Possible causes of faut

Possible eflects

Rectifying tault

00532
Supply voitage

* Signal too large
* Signal too small

— Supply voltage grealer than
6 V.

- Alternator faulty.

~ Starting with two series-
connecled ballaries.

- Poor earth connection to
~J220.

- Batiery discharged.

~ Currant drainwithignition off,

- ~J220 destroyed.

— ldiing speed not within
specified rangse.

= Voltage below 6 volis.

~ Engine not running.

- Test voltage.

~ Check battery charge state.
~ Tostvoltage supply = Repair
Group 28.

* One of these readouts appears in addition to the relevant component.

Nole regarding faull code D0532:

This faull may be stored if the engine is operaled for a lengthy period at idling speed with a large number of electrical consumers
swilched on and the battery is severaly discharged.

01-25

Quiput at prifiter
of VAG 1551

’ Possrble causes’ of fauit

Possibla sifects

Ractilying fault

00533
Idle spesad control
* Adaptation limit

excesded
" Adaptation limit

* Adaptation limit ﬂet '

reached

: j- Air mass meter —G7{}

- ldling speed stabliization
valve ~N71 slicking.

ingress of a1r between “(370

and -N71.: 55
- Thretile valve ;}cﬁ
~GG§ mcorrecil

~ Throttie vaive body jamming.

— ldling speed too low.

— ldling speed too high.

— Engina vibrating.
~ Poor throttte response.

— lrregular idling {surging}.

¥

Test—N7 = RepairGroup 24.

i

Test -G70 = Repair Group
24,

Reclity lsak,

Test 369 and adjust =
Repair Group 24,

- Test throttle valve bedy,
replace if necessary.

* One of these readouts appears in adtition to the relevant component,
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Cutput at printer
of V.A.G 1551

Possible causes of fault

Possible efigcls

Rectifying fault

005837
lL.ambda control

* Confrol Hmit
oxceoded

* Control limit not
reached

— Fuel tank empty, at least 10
Ite,

— Fuel system pressure too
low.

- Fatlure of spark plugs,
Ignition coils and ignition
output stagoes.

- ingress of air to air mass
meter —G70.

— Leak in exhaus! system up
to catalyst.

— Lambda probe faulty.

- Fuel syslem pressure oo
high.

— CO upstream of catalyst less
than 0.3 %.

- Formation of black smoke.

— Spark plugs sooted.

— CO upstream of CAT greater
than 1 %.

- Fill up fuel tank.

~ Rectily leak.

- Test lambda probe = Repair
Group 24,

~ Test fuel system pressure =
Rapair Group 24.

~ Chack hose connection
intake manifold/pressure
reguiator {fuel shut-off valve
o overrun),

~ Check fuel raturn line for
fouling, kinking and damage.

* One of these readouts appears in addition to the relevant component.
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Qutput al printer”
of VAG 1551

Rectifying fault

00540
Knock sensor 2 ~-G88

* No signal

- =366 taulty.
~ inputlor-GEBin-J2284aulty
{(~JZ20 faulty). © o vae

. High tuel consumption.

s Poor performance.

Brost pressurais not reached.

- Repair contacts.
— Tightening torque 20 Nm.

-~ Redctity open circuit in wiring
and short circuit,
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QCutput at printer
ol VAG 1551

Possible causes of fault

Possible sifects

Reclitying fauit

00543

Engine spead to
maximum exceaded

* Signal teo large

~ Engine overrevs (switching
fauit),

— Possible angine damage.

* This readout appears in addition to the refevant component.

Note regarding fauilt code 00543:

Engine speed to maximum exceedsd is stored as a fault if engine speed of 7200 rpm is exceeded. This engine speed can only
be exceeded if the engine has been overrevved as a result of an operating fault {incorrect switching).

01-29

maximum exceedod
* Implausible signal

* Signal too large

‘turbocharger.
— . Blow-cff.valve faully.

H=-Selenoid valve for boost. - .
- pressure limiter = N76 fauityi-|

~ Laak in vacuum line from
intake manitold to ~J220775%
vacuum:iine dropped off. ;&

~ Pressure sansor in Motrori

control uhit ~J220 Taully.

Gutpu! at printer Ractitying fault

of VA.G 1551

00544 | EETERn o iR

Boost pressura to - Ingressof airdownstreamaof ;| ~ Check connections.,

- Hard misfiring at-full load.

= Boost pressure teo:high.

- Severe boosl pressure
“Muctuations at tull lcad.

- Test blow-oft valve = Repair
Group 21.

— Test solenoid valve for boost
pressure limiter ~N75 =
Repair Group 24.

~ Test boost pressure =» Hepair
Group 21.

* Onae of these readouts appears in addition to the relevant component.
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electzical connection

¥ Short circuit to sah

control unit 1o —J220 has
short circuit to earnth.

Qutput at printer Possible causes of fault Possible effects Rectifying tault

of V.AG 1551

00545

Engine/gearbox ~ Signai wire from gearbox - Hard gearshifts. — Test cable connections to

gearbox control unit (signal
forgearshift} = RepairGroup
24,

* This readout appears in addition lo the relevant component.

Nole:

This fault is only relevant to vehicies with automalic gearbox.
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Qutput at printer
of VA.G 1551

Possible causes of fault

Rectitying fault

00553
Afr mass meter -G70

* Signal too large
* Signal too small

~ Open circuit in wiring

" higtweel LGT0 and U220,

- Valtaga slpply o~ G770~
interrupted or shorl fo garh.’

~ Short to earth cf signal wire
to —~J220. o E

— Short circuit of signal wireto’
-J220, A

- ~G70 faulty.
= Inputfor-G70in-J220 faulty
(~J220 faulty).

- Test ~G70 = Repair Group

24

* One of these readouts appears in addition to the relevant component,
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exceoded
* Adaptation limit
(muitiplicative) not
reached
Adaptation limit
{additive} excesded
¥ Adaptation limit

{additive} not

reached

output stages.

— Ingress of air to —-G70.

~ Leak in axhaus! system up
to calalyst.

~ Incomect signal from air mass
meter -G70.

Culput al printer Possible causes of fault Possible effects Rectitying fault
of VA.G 1551
00561
Mixture adaptation ~ Fuglsysiempressuratoolow |~ Increased fuel consumption. | — Fill fuel tank.
or 100 high, - Formation of black smoke. — Rectify leak.
* Adaptation limit —~ Failure of spark plugs, - Spark plugs sooted up. — Tost tuel system prassure =
(multiplicativa) ignition coils and ignition Repair Group 24.

i

Test ~G70 = Repair Group
24,

“ One of these readouts appears in addition to the relevani component.
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Cutput at printer
of VA.G 1551

‘Rectilying fault

00577
Krock control evlinder 1
00578
Knogk contrel gylinder 2
00579
Knock control cylinder 3

* Controt limit
exceaded

— Poor-qu
91 RON.
- Open circuit in signal wire

ality duet;-less:than-

= High fusl consumplion,

riorm

from engine speed sender.

-~(G28 or ignition timing - =
sender —~G4 {loose contact,
sparadic fault) or signal wire
wrongly connected.

- Abnormal engine noises
{ancillaries loosa).

— Open circult in screening of
~GB1.

- Injector fouled.

- Maximum speed isnotreached.

~ Boost pressure reduction.

~ Replace —J220.

ill up with fuel of at least 91
RON.

- Test—G28 and—(4 = Rapair
Group 28.

~ Ractity open circuit.
—~ Replace injector.

* This readout appears in addition 1o the relevan] component.

Note:

The knock control retards the igaition angle always only lor the cylinder indicated.
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00581
Knock controicylinder 5

* Control limit
exgeeded

— Poor quality fuel, less than
91 RON.

~ Open circuil in signal wire
from engine speed sender —
G28orignitiontiming sender
~G4 (loose contact, sporadic
fault} or signal wire wrongly
connacted.

- Abnormal engine noises
(ancillaries loose).

~ Opan circull in screening of
~GB6.

— Injector fouled.

Qutput ai printer Possible causes of fault Possible effects Rectifying tault

of V.A,G 1551

00580

Knock control eylinder 4 - Reaplacs —J220.

1

High fuel consumption.
Poor performance.

i

Maximum speedis notreached.

Boost prassure reduction,

~ Fill up with fuel of at least 91
RON.

- Test signal wire from —G28
and —G4 according to CFD
= Repair Group 28,

-~ Ractilty open circuit,
— Replace injector,

* This readout appears in addition {0 the relevant component.

Note;

The knack conlrol ratards the ignition angle always only for the cylinder indicated.
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Qutput at printer
of VA.G 1551

Possible causes of fault

Possible effects

Rectitying fault

01247

Solenoid valve 1 for
aclivated charcoal filter
-N80

' Shent clrcuit to
positive

* Open circuit/shon
circuit to earth

~ Short circuil to positive in
N80 or in thevcable: i vy
conneclion betwaeary =N80
and —J220, e

— Short circuitic earthin ~NBO
or in the cable connaction
between ~N80 and --J220.

- Thermofuse ~575 faulty.

~ Qpen circuit in wiring.

~ Short circuit 1o positive in -N80
“arindhercable connaction:
“btween “NBO and <J220."

I~ Shortcircuitio sarthin=N8Oor |

between ~N80 arid ~J220.
~ Thermofuse ~S75@ulty.
- Clpen circuit in witng, == =

in the cable connagzion

— Test —N80 =s Repair Group

* One of these rsadouts appears in addition to the component,
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Qutput at printer
of VAG 1551

Possible causes of fault

Possible effects

Ractifying fault

01249
Injectorgylinder 1 -N30

* Qpen circuit/short
circuil 10 earth

* Short circult to
positive

~ Sher circuit to earth,

— Open circuil in wiring.

- Fuse -528 faulty.

— Shorl circuit o positive at
connector or in injecior.

~ Engine doas not run smoothly.

- Testinjectors = Repair Group
24,

" One of these readouts appears in addition to the component,
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QOutput at printer
of VA.G 1551

Possible causes of fault

Rectitying fault

1250
injector cylinder 2 ~-N31

* Open circuitshort
circult 1o sarth

* Short ¢ircuit to
positive

—~ Shont circuit 1o earth.

— Qpen circuit in wiring.

~ Fuse —528 faully.

~ Shert circuil to positive’ at™
cannaclor or at injectar.

~Teslinjectors = Repair Group
24,

* One of these readouts appears in addtion to the component,
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* QOpen circuit/short
circuit to earth

* Short circuit to
positive

- Fuse ~528 faully.

- Short ¢ircuit 1o positive at

connactor or in injector.

OQutput at printer Possible causes of fault Possible ellacts Rectifying fault

of VA.G 15651 :

01251

injectorcylinder 3-N32 i — Short circuit to earth. - Engine does not run smoothily. | - Tostinjectors = Repair Group
-~ Qpen circuil in wiring. 24,

* One of these readouts appears in addition to the component.

Output at printer
ol V.A.G 1551

Possible causes of fault

Possible effects.

Ractifying fautt -~

01252
Injector cylinder 4 -N33

* Quen cireuit/shont
ciroutt to sarth

* Shor circuitto
positive

— Short circuit to sarth,
- Opan circuit in wiring.
— Fuse -528 faulty.

— Short circuit to positive at

connactor or in injector.

* One of these readouts appears in addition 1o the component.
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Cutput at printer
of V.AG 1551

Possible causes of fault

Possible affects

Rectifying fault

01253
Injector cylinder 5 ~N83

* Open circuit/short
circuit to eanth

* Short circuit to
positive

— Shont ¢clreuit to eanth,
- Open circuit in wiring.
~ Fuse —328 faulty.

— Shon circuit to positive at
connector or in injector.

- Engine does not rin smoothly.

- Testinjectors = Repair Group
24,

' One of these readouls appears in addiion to the component.

01-41

stabilization valve -NT71

* Short circult to
positive

* Open circuit/short
circuit to earth

~N71 orin cable connection
between-N71 and contact 4

of ~J220.

- Short circuit to santh in—-N71

of in cable connection

between -N71 and ~J220.

- Fuse —524 faulty,
- Cpen dircult in wiring.

Irreguiar scjhng speed

Output at printer Possible causes of fault Possible aflecls

of V.A.G 1551

ot257 | R R e e
Idling speed — Shert circuit to positive in

* This readout appears in addition to the relevant component.
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Cutput at printer
of VA.G 1551

Possible causes of taull

Possible oftects

Ractifying fault

01262

Solenoid valve lorboost
pressurelimiter -N75

* Shon circuitto

- Shor circuil to positive in
—N75 or in cable connection
between -N75 and contact
23 of ~J220.

- Boosl pressure 100 high.

- Boos! pressure 100 low,

- Hard misfiring at full load
because ol "Boost pressureio

~ Test —-N75 = Repalr Group
24,

positive ~ Short circuit to earthin -N75 max. axceeded, implausible
* Open circuit/shorl | or in cable connection signal® fault.
cireuit to earth between —-N75 and —~J220.
— Fuse -524 {aulty.
— Open circuit in wiring.
65535

Control unit faully

— Earh connaction fo —J22¢, | —
contacis 10, 14, 19 and 24, | -

~ Control unit faulty,

~ Test aarth connection
according to current flow
diagram.

Engine does not start.
With ignition on, no voltage at
contact 37 of ~J220.

* One of these readouts appears in addition to the component.

0143

Final ¢entrol dlagnos s with fault
reader V.A.G. 1551

Test requirernenta S

* Fuses -524, -527 arscf -528 in auxma;y fuse
carrier in-otder.

* Fuse ~-S2tin.order.

* Fuel pump relay:in order:: A

* Controiunit connaciad without i’éstadap!erv A G
1588/5 and test box V.A.G 1508.

Note:

the Idiing speed stabﬂfzatfon valva, the ‘acrwatéd";'”
charceal filter solenoid vaiva and boost pressure

noise (cf:ckmg) ofthe mjec!ars is varyqure

linsf .

The final control diagnosis is aboned it the eﬁﬁi‘m is"
started or if an engine spaed pulse is detectad.

Actuating sequence of final control diagnosis:
injector cylinder 1 -N30

injector cylinder 2 -N31

injector cylinder 4 N33

Injectar cylinder § —-NB3

Injactar cylinder 3 -N32

Idling speed stabilization valve ~N71

Solencid vatve 1 for aclivated charcoal filtar N80
Solenoid valve for boost pressure limiter -N75
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~a - Connect faull reader with diagnostic cable VA.G
1551/1 to the diagnostic sockets in the slectrical
centre as follows:

—~ Remove cover from the electrical centre in the
plenurn chamber.

- Black connector to "black” diagnostic sockst,

V.A.G self-diagnosis
1 - Rapid data transfer’
2 — Fiash code output’

HELP - Readout in display:

*

appears alternately

* If po readout appears in the display, test vollage
supply for black diagnostic socket = paga (1-69.

~ White connector 1o “white" diagnostic socket.

-~ Blue connector is not required.

0145

~ Gwitch on ignition.

- Switch on printer with the Print kay (indicatorlamp
in key hghts up)

Rapid data transier
Enter address ward XX

HELP — Readdut” in dispiay:' :

with 01).

Rapid data transfer
01 - Engine electronics

Q - Readout in display: s

Rapid data transfer
Tester sends address word 01

Rapid data transfer
Control unit doas not answerl

HELP -« [f the following appears i

- = page 01-5 and 0157,
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Rapid data transfer
Fault in communication buildup

Qr

Rapid data transfer

895907551 2.21 A5 MOTR. RHY D01 >
Coding 01

Rapid data transfer HELP
Select function XX
Rapid data transfer Q

03 - Final control diagnosis

Final control diagnosis
Injector cylinder 1 N30

Final controf diagnosis
idling speed stabilization valve —~N71

* L — wira not switching o sarth
L — wire not switching 1o positive
K ~ wire not switching to sarth
K - wira not switching to positive

-= The control unil identification and the coding appear
in the display.

* Current control unit version = Parts programme,
* Coding variants = page 01-86.

~ Press > key.

—= Readout in display:
Note:

A list of the possible lunctions is prinled out after
pressing the HELP key.

— Press keys 0 and 3.
{The function "Finat control diagnosis® is selectad
with 03).

0147

= Readout in display:

— Confirm antry with the key Q.

—= Readout in display::.

— — Raiﬁeg?thwttle control Iéver, if'lok_d mjht Iof 25_105:_3
seconds and then slowly release’ As soon as

ﬁ'!is way,

~ Press ukey. oo

—a Headout in display:

This valve continues to be operated (clickey untilthe
programme is advanced to the next control slement
by pressing the -» Key.
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Final control diagnosis
Solencid valve 1 for activated charcoal fiter
~N80

Final control diagnosis
Solanoid valve for boost pressure limiler
-N75

Hapid data transfer HELP
Salect lunction XX

~u Readout in display:

This vaive continues to be operated {clicks) until the
programme is advanced 1o the next controt etement
by pressing the — key.

-u Readout in display:

This valve continues tc be operated untii the pro-
gramme is advanced 10 the next control element by
pressing the — key.

’-1 Readout in display:

- Hf tunction O3 - Final control diagnosis is once
againselected afterthis, the final control diagnosis
can be repeated. if one of the valves does not
click, test valve or actuation = Repair Group 24,

Basic setting of engine with V.A.G
1551

Noles:

* The basic seiting is performsd with the engine
RANENNG.

* During the basic selting the Molronic control unit
performs rhe Iollowmg Iuncrfon

e The vaIues appeareﬁharm dISpiay gmup 00asa
" block offen o indi spiay group 01 as a block ofg' :

Jour. b RHG S

-+ The dlsplay as a biock cf four also mctudes the:

physical dimension.{e.g..rpm or 2C).

Requlrements

-

= iNtRIOGAte and erase-fault memony = page 1y i

01-5.

- Continue running’ nfz ine wdlmg speed after
intarrogating and erasing: fa amorg anddonot
depress accelerator pedal

01-49
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Rapid data transfer HELP
Select function XX

Funclion is unknown ar cannot be carried
out at the moment

Hapid data transfer Q
04 — initiale basic setting

Initiate basic setting HELP
Enter display group number XX

r Note:

- Press key 0 twice.

Initiate basic setting Q
Enter display group number 00

—e Beadout in display:

Note:

A list of the possible functions is printed out after
pressing the HELP key.

- Prass keys ( and 4,
{The function "Initiate basic setting” is selacted
with 04},

i the following readout appears in the display:
Noles:

* Interragate control unit varsion = page 01--86,
* Requirements on page C1-44 are not mat,

Readout in display:

- Confirm entry with the kay Q.

Readout in display:
Note:

The procedure for entering the display group number
is printed out after pressing the HELP key.

List of display groups

Display group  Readout in display field
number
00 System in basic selting
123456783810
01 1 = Engine spead
______ 2= Coolant lemperature
o iy o 13 Lambda"Cﬁmei T
LT lgnmon angie i

- Selecl desirad dzsplay graupnumber accordingto

the listaf d1sp!ay groups and cenﬂrm entryw iththe
key Q50 s

ﬂ*§plavgmuqnttmpeg00: -

F C"System inbasic. settmg

01-51
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Systam in basic setting —= Headout in display:
1 2 3 4 5 6 7 8 9 10

- Wait atleast 5 seconds before comparing readouts
in the display fieids with the explanation =» page
01-56.

Notes:

* The figures which are displayed in display fialds 1
to 10 are shown as decimals. The conversions
into physical values, to the extent necessary, are
fisted in the column "equals measured value® =
page 01-56.

* Afer performing & road test and interrogating the
fault memory, compare the readout indisplay lisid
8 with the spacification = page 01+56 within the
next 5 minutes. If the éngine runs at idling speed
for a longer period, the spacification may be ex-
ceaded without a fault actually existing.

* The readout in display field 10 rapresents the
ignition angla calculated by the control unit ~J220.

* When the printer is switchad on, the current dis-
play Is printed out on the report log.

* The current dispiay is printed out again each time
the Print is pressad.

* Before selecting further display groups, press
the key C.

* Aftar selecting anothar display group, the printer
must once again be swilched an in each case.

Display group number 01:
Note:

If the display group 00 {or 02) has been selected
belorehand and the prograggy}hon advanced with
the — kay or the C key prasSed twice, the function
"04 Initiate basic setting” must first of all again be
solectad,

~ Press keys 0 and 1,

- lected with 01). -
Initiate basic setting [0 Q| . == Readoutin display; :
Enter display group number 01 : : - I
- = Confirm entry with the key Q.

System in basic setting 1
1 2 3 4

*. In:the case of display-group numbers 01 and 02,
e the respeclive display group number appears in
" the display withoutthe 0'in the case of the dispiay
"System in basic setting”.

In the case of display group number Q0. only
.. "Sysiem in.basic:setting .appears in:the-display.
Description of individual displays in the display

fietds =» page1-56.
Lt Qg{oéqé.sg! cing. further display groups, press
Qy At o

01-53
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Display group number 02:

The procedure for display group 02 is identical to

display group 01.

Display group 02 doas not contain any information of

use for the Servica Department.

Note:

When relrieving a display group number from 03 to
38, the values of dfspiay group 02 are always dis-

playsed.

- Explanation of the readouts in display fields 1 to 10

01-55

Display |Readout equals measured Designation Remarks
field specifications” |valug
1 184 ... 215 | 85°..105°C Coolant tamperature Requirement for all other displays/
spacifications
2 20.. 24 Engine load With air conditioner off, without
____________ electrical components
3 77.. 83 |770..830 rpm “o L Enging spead A “2 | With air conditioner off, without
_____ _:_eleactrical components
4 121 ..135 : ldimg stahahzahon workmg range |:Air volume change as the resull of
' ~NT1
5 70..126 Ed!mg stat;thzahon Ghara_{;ienslsc | Internal computation value
6 123 ...137 tdlmg speed stabmzauon ioad Air volume change as the resull of
""" adaptation =N71
7 41 .. 61 | Idling speed s:abtl:zatian Internal computation value
cha{acisnsnc curve contml
123...133 Lambda comrol atter about 1.5 minutes
9 100 ... 150 "] Leaming value Yor Tambda confrol [if readoutis high, once again perform
L TR S e D oine B and test
10 36... 37 |8... 122BTDC Ignition anglgwhen idling Ignition angle calculated by ~J220
* Nota:

i the values displayed do not correspond to the specifications, check whether air conditioner is switched off. If air conditioner
is swilched off = Test table, page 01-55.

0156



Test table for display group 00;

The tests which require 1o be performad if the display/specifications are not achleved ara listed in the 1able.

Note:

Belore performing the tests, ensure that the air conditioner and A/C compressor dre swilched off,

Display Readout Cause of fautt Rectifying fautt
field on YV.A.G 1551
1 greater than 215 Coolant temperature sender -G62 - Tast —G62 = Repair Group 28.
Radiator fan not operating - Interrogate fault memory = page 01-5.
1 less than 184 Coolant thermostal ~ Testcoolant thermastal = Repair Group
18,
Coolant temperature sender -G62 - Tast (G362 = Repair Group 28,
: ~ |nterrogate fault memory =» page 01-5,
2 groater than 24 Air conditioner switched an -~ Switch off air conditionar.

Electrical components switched on

A/C compressor running although air
conditioner switched off

Air mass meter -G70

Central hydraulics pump

Ingress of air between turbocharger and
throttle valve

~ Switch off alactrical components.

~ Test air conditioner = Repair Group 87.

~ Test ~G70 = Repair Group 24.

- Test central hydraulics pump = Repair
Group 48.

~ Determine cause of ingress of air.

* One of these readouts appears in addition to the component.

01-57

greater than 83

Display Raadout Cause of fault Rectifying fault
field on V.A.G 15851
2 1955 than 20 Ingress of air between air mass meter | — Determine cause for ingress of air,
~(370 and turbecharger
Ingress of airdownstreamof throfile valve | — Datermine cause foringress of air.
Vacuum hose has dropped off ~ Check vacuum system.
leak in crankcase ventilation - Check grankcase for leaks.
~ Chackfuel ventiiation system =» Repair
Group 24.
: Solenozd valve 1 for activaied charcoal - Perform final control diagnosis =» page
iter | i : : 0144,
Alr mass meter —(370 - Test —G70 = Repair Group 24.
3 Ediing speed stabiiézation vaive -N71 at | — Briefiy blip throttle 4 times atintervals of

bottom control slop
ngress of air downst ream of throttle valve

| Air conditioner not switched off
AfC compressor contro! signal supphed
: ”

— Test air conditioner = Repair Group 87.

i Parform final control diagnosis =» page

15 seconis.
- Hectify cause for ingress of air.

— Swilch off air conditioner.

0144,
Nole:
i air conditioner has high capacity demand
{cooling or heating) idling speed is in-
creased to 880 rom (readout 88).
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Display Readout Cause of fault Rectifying fault
fisld on V.A.G 1551
3 lass than 77 Idling speed stabilization valve -N71 — Test -N71 =» Repait Group 24,
jamming
tdling speed stabilization vaive -N71 —~ Partorm final control diagnosis =» page
0144,
4 less than 124 Ingress of air downstream of throttie valve | — Reclify cause for ingrass of air.
idling speed stabilization valve ~N71 = Tost ~N71 =3 Repair Group 24.
jamming
4 greater than 135 A/C compressor running alihough air — Testair condilioner = Repair Group 87,
conditioner off
Charge slate of battery - Gheck charge state.
5 less than 70 Idiing speed stabilization valve —-N71 - Test —-N71 = Repair Group 24.
jamming
Throttle valve potentiomater -G69 - Adjust -GB9 = Repair Group 24,
incorrectly set
5 greater than 125 Leak between throttie valvefintake - Rectify cause.
manifold or air flow meter and
turbocharger (in vacuum circuit)
tdling speed stabilization valve ~N71 - Tost ~N71 = Repair Group 24.
6 not between 123 — 137§ Control foridling speed stabilizationvaive | — Briefly biip throttle and check readout,
~N71 readou! must be between 123 and 137.
Throltle valve potentiomeler —(G69 - Adjust -GBS «=» Rapair Group 24.
incorrectly set
Ingress of air - Determine cause.
01-59
Display Readout Cause of fault Rectifying fault
tield on V.AG 1653
7 less than 41 diing speed stabilization valve -N71 -~ Tast ~NT71 = Repair Group 24.
greater than 61 Ingress of air ~ Determine cause of fault.
8 constant 128 .. - rFuel supply toodow- i — At least 10 #ir. of fuel in tank,
LT B Fambda probe fauky ™
Lambda probe haater faulty — Test lambda probe and lambda control
O S i = Repair Group 24.
8 not. between 123 and | Lambda adaptalion not yet completed | - After disconnecting battery or control
133 : e o unit or replacing control unil, run warm
R engine al idling speed for at least 10
minutes.
~ Check specification display field 9.
Lambda probe - Testlambdacontrol = Repair Group 24.
thigressiof. ait downstream of air mass | — Reclily cause of fault,
meter <G70 B
Flel system pressiire —~ Test system prassure = Repair Group
........ . i D4,
o Leak in exhaust system R Check = Hepair Group 26.
8 jumps 4F .éi&bp-iy 100 low: | - Atlaast 10 Ite. of fuel in tank.

Loose contact in lambda bro%:e 'éiéhai

cable., &%

- Taest lambda probe and lambda control
= Hepair Group 24.

-+ Lambda g‘fgbe heater faulty
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Idling speed swilch —-F&0

Display Readoul Cause of lault Rectifying fault
field on V.A.G 1551
9 less than 100 Fuel sysiem pressure too high — Test systam prassure =+ Repair Group
24.
Air mass melar -G70 - Test -G70 =» Repair Group 24,
Lambda probe - Testlambda controf = Repair Group 24.
Ingress of air between turbocharger and | — Determing cause of lault.
throttle valve
9 greater than 150 Fuel system - At least 10 ir. of fuel in tank,
Fuel supply oo fow Rectify cause for ingress of air.
Ingress of air between air mass meter
and turbocharger or in intake manitold
10 greater than 37 Idling speed stabilization valve ~N71 = Perlarm final control diagnosis = page
01-44.
~ Test -N71 = Repair Group 24.
- Tost ~F60 = Repair Group 24.
— Coolant temperature too low {chack
display field 13},
10 less than 36 Idling speed stabilization vafve -N71 ~ Pertorm final control diagrasis = page

01—44.
- Test-N71 = Repair Group 24.
- Tast idling speed switch -F60.

Explanation of readouts for display group 01:

01-61

Display field | Readout specifications| Designation. Remarks
1 T10... B30 rpm - | Engine speod With the air conditioner off, without
. i R slectrical componants
2 85 .. 105°C - Coolant lemperature Requirement for all cther displays/
S A7 specifications
3 | o 0e6.. 1:04 | Lambda controt after about 1.5 minutes
4 8...32° BTDC ignition angle calculated by —J220

Ignilion,a;;_’;:_gle atidling speed

01-62




Test lable {or display group 01:

The test required if the readout/specifications are nol reached are lisled in the table.

Note:

Frior 1o the lests, ensure that the air conditioner and compressor are switchad off,

Display Readout Cause of faull Rectifying fault
fisld on VAG 1551
1 greater than 830 ldling speed stabilization valve -N71 at | — Briefly blip throttle 4 times atintarvals of
bottom control stop 15 seconds.
Ingress of air downstream of throttle valve | — Rectily cause for ingress of air,
Vacuum hoses dropped off (rear of intake
manifold =» Repair Group 24)
Air conditioner not switched off ~ Switch off air conditioner,
AC compressor control signal supplied | - Testairconditioner = Repair Group 87,
although compressor is swilched off
ldling speed stabilization valve jamming | ~ Perform final control diagnosis = page
0144,
1 less than 770 Idling speed stabilization valve ~N71 — Test -N71 =s Repair Group 24,
jamming
idling speed stabilization valve —N71 - Peform final control diagnosis = page
0144,
2 greater than 105°C Coofant temperature sender ~G62 — Test =G62 =» Repair Group 28.
Radiator fan not operating - Interrogate fault memory = page 01-5,
2 less than 85°C Caootant thermostal - Taestcoolantthermostat = RepairGroup
19.
Coolant temparalure sender ~G62 . —~ Test —G62 = Rapair Group 28.
~ Ractity fault memory =» page 01-5.
0163
Display Readout _ Cause.of fault Rectitying fault
tiald OnVA.G 1551 g .
3 sonstant 1.0 LF el supply too iow ~ Atieast 10 ltr. of fust in tank.
5 ‘Lambda prébe faulty
- Test lambda probe and lambda contro
______ = Repair Group 24.
3 not between 0.96: and - After disconnecting battery or control
1.04 unit or rapiacing control unit, run warm
engine at idling speed for at least 10
minutes.
~ Check display group 02, dispiay tield 2.
: ' — Testlambdacontrol = Repair Group 24.
peter S0 T L ~ Rectify cause of faull.
Fuel system pressure
deak-inaxhaustsystem — Test systemn pressure = Repair Group
24.
- Cheack =+ Repair Group 26,
3 jumps 2 | Fue iﬁ@‘ply oo low - Alleast 10 1tr. of fuel in tank.
S N gﬁgemam in lambda probe signal | ~ Test lambda probe and lambda control
oablg,loc = Repair Group 24.
Lambda probe heater faulty
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Display Readout Gause of fault Reclifying fault
fieid on V.A G 1551

4 greater than 12° BTDC | idling speed stabilization valve ~N71 ~ Perform final control diagnosis = page
i 0144,
~ Test—N71 = Repair Group 24.
Idling speed switch ~F60 ~ Test -F80 = Repair Group 24.
4 less than 8° BTDC dling speed stabifization valve -N71 - Parform final control diagnosis =» page
01-44.

- Test ~N71 = Repair Group 24.

01-65

 unit-j220

" :The coding connacior is located in the right front
‘passenger footwell in the area of the A pillar. When
interrogaling the fault memory, the control unitiden-
tification and the coding are displayed.

-------------- Coding is performed at the coding connector by ap-

ceE e nen T oArapiately assigning the contacts 1, 2, 3and 4. Tha

At present there are only the codings 1 and 4.

European countries)
“This coding does not contain any speed Hmit,

. Al the contacts of the coding connector with this
2 coding are open.

Coding 4; (applies to USA and Canada)
With this coding vehicie speed is limited to 210 km/h.
Contaci 1 in the coding connector is connacled to
conlact 4. Consequently, contact 38 of the Matronic
control unit -J220 is connected 1o earth.

~ |f the correct coding is not displayed, test cable
connaction for coding connector = page 0168,
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Important !

Removing the coding connector alters the
coding from 1 to4 and thus canceis the vehicie
speed limil. This modification Is only permis-
sibie If tyrea which are spproved Tor a higher
spoed {in excess of 210 km/h) are fitted (see
aiso Owner's Manual).

“ o o Testing cable connection of coding
- ~__connector

The following test can only be perlormed if the cor-
rec coding is not displayed when interrogating the
control unit version

: et test box V.A.G 1598 with adapter cable
1598-5 l0 the wiring harness running o the Mo-

tronic controlunit = page 01-78 (the connector at
~«the=--c@-na rol unit-is ml lugged in).

- Test 1R fol lowmgwinng tor short circuitio posilive
~ortoaarth onthe basis ofthe current flow diagram.,

E&Sontack at V.A.G 1588 Connector for
S eoding connector  socket Motronic
control unit
1 38 38
2 398 39
3 12 12
4 30 30

~ Reclify any short circuit,

0167
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- Testing cabile connection of
diagnostic sockets

-« — The diagnostic sockels and the cable junctians
"K”and "L" ara located in the electrical centre in
the loft of the plenum chamber,

Tesling voltage supply for “black” diagnostic
socke!

Contact 2 connected to earth
Contact 1 positive (terminal 30 protected by fuse
21}

~J

s

!
4

Tesling cable connection from "white" diagnostic
connector to Motronlc controf unit

-~ Switch off ignition,

— Connect test box V.A.G 1598 with adapter cable
1598-5 only 16 the wiring harness of the Motronic
control unit = page 01--78.

Notes:

* The cable connaction between the “white" diag-
nostic socket and the Motronic control unit rung
via the cable junctions K and L in the electrical
centre.

All other vehicle systems with “Rapid data trans-

far” seif-diagnosis are connected via these two

cabie junctions = Current Fiow Diagrams, Elec-

Irical Fault Finding and Fitting Locations Binder.

N * Tast cable conneclion for open circuit in wiring,
e SHOR Circwit 10 positive or negative.

01-69

"« [Diagnostic ] Cable VA.G 1508 with

socket junction VA.G 1598 -5
contact socket

g L 13
i K £5

—a Cortact assignment at connector for control unit
—J220 (the contact assignment is identical to the
37 19 55 38 20) sockat assignment of the test box V.A.G 1598).

AR
T 43 A Dk &
AOLEE L &S mu_i

¢
2 L5 % Gy e B B S ks
AE&E&Q&ASB&&& aad
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Rapid data transfer
Fault in communication build-up

of

Rapid data transter
L wire not switching to earth

HELP

Qof

Rapid daia transter
1. wire not swilching to positive

HELP

or

Rapid data transfer
K wire net switching to earth

HELP

or

Rapid data transfer
K wire not swilching to positive

HELFP

Testing cable connaclion of "white” dlagnosiic
socket Tor short circult to positive or earth

- Only if one of the lolfowing appears in the display of
V.A.G 1551:

~ Switch ¢ff ignition.
Noles:

* The cable conngction beiween the "while” diag-
nostic secket and the Motronic control unit ~J220
runs via the cabie junctions K and L in tha electri-
cal cantre = Current flow diagram.

* For colour of cables and other vehicle systems
connected to the "white” diagnostic socket =
Currant flow diagram, Electrical fault finding and
Fititng locations binder.

* Other vehicle systems may be connected both to

cable junctions K and L or only to cable junction K

= Currami flow diagram or Additional current flow
diagrams.

. -nostic socket. and Moteanic control unit onthe ba-
sis of eurront flow diagram.

< Separalediithg'cablacorinectiongsithéother ve-
“"Richs systerms with "Rapid datatransfer” Self-diag-
" nosis one afier tha other from the cable junctions
K.and L.

ble connaction 1o & vehicle system

» has:been:separated, run engine at idling speed
and onee again enter address word "01 ~ Engine
electronics” — page 01~5.

- 1f tha control unit identification and coding then
appear inthe display, test cable connection to the
control unit last separated on the basis of CFD. If
no open circuit in the wiring, short circuit 1a posi-
tive or to earth is found, repiace the controf unit
last separated and re-connect all the cables to the
cable junctions K and L.

~ If "Control unit does not answer” is displayed,
there is an open circuit in the cable connection 1o
the Motrenic control unit,
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3 @ T el 7ol Ko -
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B — Only if several cables with the same cable
colours are connectediothe cable junctions

-« - Separate allthe cables from the cable junctions K
andL.

- Connect test box V.A.G 1598 with adapter cabls
VA.G 1568-5 =» page 01-78.

~ Usehand-held multimeter V.A.G 1526 and adapter
cable set V.A.G 1534 to determine the cable con-
nections to the Motronic control unit and re-con-
nect 1o the cable junclions K and L.

"White" diagnostic | Cable
socket contact

V.AG 1588
junction | socket

2 L 13
1 K 55

-« Contact assignmenl at the connector for Motronic
conirol unit w1220 (the contact assignment is iden-
tical to the socket assignment of the test box V.A.G
1598).

- Run engine at idling speed and once again enter
address word "01 - Engine electronics™ =» page
-5

— Il the control unit identification and coding do not
then again appearinthe display, replace Motronic
control.unit-and: reconnectall the cables to the
cable junetions K.and:L and repeat interrogation

t;jalfzunit.‘

: swfifich:oﬁ'lgnilénn._-:

control unit, and connect one after the othaerto the
cable junctigngK and L on the basis of the current

- Mow diagrargar additional current flow diagram.

— Aftarre-estabirshing each cable connectionte the
vehicle system, run engine at idling speed and
once again enter address ward "01 — Engine elec-
tranics" = page 01-5.

- ifthe control unitidentification and coding are dis-
played, switch off ignition.

- Detarmine cable connaction of the next control
unit fo the cable juncions K and L and re-create.

~ |f the control unit identification and coding are not
displayad, replace the control unit last connecied
and re-establish all the cable connections.

01-73
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Removing and installing Motronic
control unit

- Switch off ignition.

-« — Remova cover below glove box.

- Turn back carpet below the Motrenic control unit,

— Insert screwdriver riext to the retaining clip be-
twaen carrier plate of Motronic contral unit and
plastic shaft.

-~ Tum screwdriver stightly, if nacessary, in order 1o
release the caiches onthe carrer plate above the
clip from the recass of the plastic shaft.

- Pull control unit down slightly and remove screw-
driver.

= Pultcontrolunit down 3 ... 4 gmiin this position the
comroi unitlocks in a second catch {sarwce pesn—
Con), A EREONG ST FRICO POSY

~= — Wait at least 30 seconds aﬂer swnchmg off the
igniticnbetore releasing and unpiuggmg connector
from tha Motronic comtrol unit...
In this’ position the tost box: V.A G 1598 can ba
conngcied with: adapter cable V.A.G 1588-5 to
tha Motronic control unit or tothe engine wiring
harness for measuremani and testpurposes The

um lingi T8 if

" ‘Note:

Tha further oparations oty #eguire to be performed
if the Motronic control um‘t dsto be removad com-
Pletely. R T Il = e R

-a — Remaove hose clip at the pressure line and detach
vacuum line.

~ Release catch with screwdriver, as described on
lhe previous page and carefully pull control unit
down out of the shaft, On vehiclas with air condi-
tioner, the condensation water drain hose mustbe
carafully pushed to the side when parforming this
step far enough to aveid the side flange of the
control unit damaging the drain hose (detach
hose, if necassary).
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Nota:

The vacuum fine must not be damaged when remov-
ing the control unit.

- — lnscrew Motronic control unil from the carrier
plate.

— The Motronic control unit is installed in the re-
verse order by analogy.

Note:

* When installing, ensure the vacuum line is laid
free of kinks.

* The vacuum line runs from the Motronic control
unit lo the moisture separator located on pillar A
on the left and from the moisture separator on to
the engine compartment.

Important |

The connector on Motronic control unit must
not be unplugged or plugged in unless the ig-
nitlon is switched off.

Note:

— Before installing the cover below the glove box,
check whe:her condensanon wafer hose on vehi—

Notes: ;-5 R

. Wazt ar fgast EOSeconds aﬂersw::chmg a!f theig-

ritiony befors unplugging the connecror !mm fhe

F T Motroniic controf unit.
" Unplugiging the connector from the Motromc I
trof unit afso separates m@@nt:nuous positive
power supply and thus erasgs the fault memory

~ Switch ol! igaiiion. '
~ Remove Molronic control unit = page 01-75.

— Gennect adapter cable V.A.G 1598-5 between
Motronic contral unit and engine wiring harness.

0177
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Reading measured value block with
V.A.G 1551

Notes:

* Perform Reading measurad value block with en-
gine running.

* {ncontrast to the basic setting, the solenoid vaive
forthe activated charcoal filter is not permanently
closed duning reading measured value block.

* Thereadout of the values may either appearinthe
display group 00 as a block of ten or in the dispiay
groups 01 to 02 as a bock of four.

* The physical dimension (e.g. rom or°C) also ap-
paars together with the display as a block of four.

Requlremems
* Engine temperature at least 85°C

* Al electrical components swilched off,

* Airconditioner switched off. Press and hold minus
button in the control display unit of the air condi-
tionar until all the readouts on the displays are
¢ancelled,

* Move selector laver to position P or N,

~ Interrogate and erase fault memory = page
01-5,

- Continué running engine at idling spead after in-
terrogalingfaultmemory anderasing faull memory.

Rapid data transfer HELP Readoutindisplay: & . . = . 0 ..
Select function XX : _ _

Note: B I I SR ST

A list of the possible functions is printed oul after
prassing the HELP ke,v

~ Press koys 0 and

selecled with 08)

Function is net known ar cannot be carried —a |f the "Iéﬁowmg appearsintherdisplay :
out at the moment

Notes:

* Requirements on page 01-79 are not “met.

Rapid dala transfer Q - Readout in display:
08 - Read measured value black

- Contirrn entry with the kay Q.

Read measured valus block HELP —= Readout in display:
Enter display group number XX

Nole;

The procedure forentering the display group numbar
is printed out after prassing tho HELP key.
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List of dispiay groups

01-81

Digplay | Readoutin display field
group
number
00 Read measured vaiue block
12345678810
61 1 = Engine speed
2 = Coolant temperature
3 = Lambda control
4 = ignition angle
o2 t = Engine speed
2 = Injection lime
3 = Vehicle vollage
4 = Allitude
03 1 = Engine speed
2 = Engine load
3 = Throftle valve angle
4 = Intake manifold lemperature
04 t = Engine speed
2 = Engine lpad
3 = Vehicle speed
4 = Switch positions
05 t = Engine speed
2 = idling speed slabilization
characlernistic curve zero point
3 = ldling speed stabilization duty
cycle
4 = Switch positions
Dispiay
group
nurmber N
07 14 = Idlizig'épaed st%ibi’f:i:zalion i

working range

B
H
a
o]
w2
n
o
@
@
o
@
11
=2
=
&
=
=

Noles:

ntain any
information of use for the Service Dapartment.

* Thae display group should be selected depending
on the type of fault which exists.

~ Select desired display group number accordingto
the list of display groups and confirm with the Key
Q.
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Read measured value block
Enter display group number 00

Read measured valua block
123458789810

Dispiay groun number 00:

— Press key 0 twice.
("Read measured value block® is selected with
00).

Readout in display:

- Confirm entry with the key Q.

Readout in display:
Notes:

* Explanation of the individual displays in the dis-
play fields Is identical to the basic satting function
= page 01-50.

* I the printer is switched on, the current display is
printed out on the log.

* Each time the Print key is pressed, the current
display is again printed out,

* Press key C before selecting further display
Groups.

* After selecling another display group, the printer
must onice again be switched on.

Display group numbers 01 to 09:

Notes: o

* ThaCkey mitist be presséd%a'ch timato move for-
ward o a differant display group. -

*08 Read mezgsured value block™ mustrst of gl 1=t

be selected again.”
* The explanation of tha individual displays as well

as the indicalion of the specifications is given iri::.
the respecilive lest description in which the values.

for the tast are used [Repair Group 24.and 28).

and 28,
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~ Prass keys O and 1.
(Function "Display group number 01" is selected
with Q1)

Read measured value block Q - Readout in display:
Enter dispiay group number 01

~ Confirm entry with the key Q.

Read measured value block 1 -= Display fields in the dispiay:
1 2 3 4

Noles:

* In the case of display group number 00, only
"Read measured value block” appears in the dis-
play.

* Inthe case of display group numbers 01 to 09, the
respecnve display group number without the 0
appears in the display together with "Read meas-
ured value block™.

01-85

interrogating control unit version with
V.A.G 1551

Inierrogate !ault memory = page 01-—5

Rapid data transfer HELP — Readaut'in disp!ay:-;-' ?;; : ;;;? i ;Q
Select tunction XX S I

- Press keys O and 1. .
(The runcﬂoﬂ 'Inlarrsgale comml unit verst un is

Rapid data transfer Q ~a Aeadoutin i splay

01 — Inlerrogate control unit version |

B959077651A 2.21 A5 MOTH: —a Readoutin désplay:
RHV HS DOt . e
Coeding 1 Th:s eirs;a!ay containgthe tﬂllowmg mfar i

* Controbonit identification’ = meimn g

{895 907 551 A, for current control umt versson e

Part programme).

Cubic capacity of gnging (2.2.|

Type of engine (in-ling angin

In;ec;hon systern (MOTRONIC)

ignition system versian (distributorless ignition)

Gearbox version {HS = manual gearbox or AT =

automatic gearbox)

Sotwara version of control unit (D.., only for vehi-

cle manulacturer)

* Coding = Coding varianis of Motronic control
urit, page 01-66.

& B & @8
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Motronic components

1 - Plug cannection, cylinders 4 and 5
(N 163 and N 164)
{white plug connection}

2 ~ Plug connection, cylinders 1,2and
3{N, N 128 and N 158)
{white plug connection}

3 — Plug connection for sender, knock
sensor | tront -G61
{blue plug connection)

4 - Power output stage | -N122
{actuation for cylinders 1, 2 and 3}

5 — Plug connection for sender, knock
sensor l rear -G66
{grean plug connection)

6 — Power output stage I -N127
{actuation for ¢ylinders 4 and 5)

7 - Plug connection for engine speed
sender ~G28
{grey plug connection)

8 - Plug connection for ignition timing
sender ~G4
(reference mark sender, black plug
connection}

241

Throttle valve potentiometer ~GE63
(with integral idling speed switch)

idling speed stabliization valve
-N71
* Testing = page 24-28

Solenoid valve for activaled char-
- coakfiiter ~NBO:

‘Throttie valve body "

“Intake air lemperature sender
~(42

.. Testing = page 28418

{refererce mark sender, black plug
conngction)

s+ Testiig—» page 28-13

B Engine speed sender ~G28
" {grey plug connection}
* Tesling =» page 28-15

 ~ Knock sensor il rear ~G66_

Plug conneciion for iambda probe
- _kambda probe heater -219
- i{%w;;‘o_-pin biack plug connection)

17 ~ Coolant teﬁ‘sperature sender ~G62
(at rear right of cylinder head)
* Testing = page 28~21
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18 — Lambda probe -G39
* Testing = page 24-33

19 ~ Alr mass meter -G70
* Tesling =» page ?4-58

20 -~ Qvarrun shul-off valve
* Testing =» Repair Group 21

21 - Solenold valve for boost pressure
limiting ~N75
* Testing =+ page 24-41

22 — Ignitioncolis—N, N128, N158, N163,
N164
* Testing = page 2612

23 ~ Hall sender -G406
* Testing =» page 28-27
* Basic selting = page 28-30

24 - Injectors
* Tesling = page 24-19

25 - Plug connection for Hall sender
-G40

26 — Knock sensor | front —-G61

27 - Fuel pressure regulator
* Tosting system and holding pres-
sure = page 24-11

[ 24-1080] 043

Technical data

System pressure (in bar gauge) with engine
running {idhing):

without vacuum: 4.0..4.2
with vacuum; 34..37

[LHolding pressure 10 minttes ~ = &

' Engimpcold:, . 35
- Engife hoth. . & 3.8
goe T

Quantity injected mif30 s 150,170

Speedintpm 80030

O coatent %.by val..... £ 20,

“ Pay altention to tes t_;equiﬁéh}ents =3 page

2428 o oo

o
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Rules for cleanliness
Note:

Carelully observa the following "5 rules” for cleanti-
ness whaen performing work on the fuel supply/fusl
injaction system.

1 - Thoroughly clean connection points and sur-
rounding area betore dis¢onnecting.

2 ~ Place removed parts down on a clean surface
and cover over. Use shesling or paper. Do not
usa flutfing cloth!

3 — Carelully coverover orseal opanedcomponents
if rapairs are not parformed immediately.

4 ~ Install only clean parts.
* Do not remove replacement parts from their
wrapping untii just belore instaiting.
* Do nol use paris which have been stored
unwrapped {(e.g. in tool boxes elc.),

5 — When tha system is opan:
* Avcid working with comprassed air if possi-
bla.
* Avoid moving vehicle if possible.

24-5

Safety precautions

Pay attantion to tha following points when perform-
ing work on vehicles with Motronic system 1o aveid
injurias 1o persons and/or damage to the Motronic
control unit:

Notes:

* Before disconnecﬂng the battery, delermine the

the :gmffon is sw!tchadoﬂothsmsefhe Motronic:
& control unit may be damaged. :
i v Wait atlpast 30 seconds after sw:rchrng off the ig- &

. nition bafare unplugging the connactor from the -
Moltronic control unit otherwise the Motronic con

«" Bonot dfsconnect cables ot tha fgnrnon sysfam un
less tha rgnmon is switched off.
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To operate the engine at starting speed (e.g. for
testing compression pressure, testing Motronic
system), unplug the threa-pin connectors from
the power output stages of the ignition coil and al-
so the connectors of all five injectors,

Do not discennect the battary when the angina is
running.

Do not apply voltage to the control unit for simulat-
ing output signals.

Do not operate starter when the injeclors are re-
movad.

24-7

Servicing Motronic injection
system

Notes:

* Before performing repair work on the in-
jection system, interrogate fauit memory
and parform finaf controf diagnosis.

* Always fit new saais and gaskets.

* Interrogaling fault memory

= Repair Group 01.
1.3 » Final controf diagnosis = Repair Group
01.

.5.1‘:—~ 10 Nm

2~ 10Nm

3 - Fuel pressure regulator

4 ~ Control pressure line from intake
manifold
{connection item 19)

§ ~ Securing clip for fuel pressure
reguiator

=@ = Securing clip tor injectors

7 — 10 Nm
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24-1150]

8 - Fuel manifold
9 - Injector
* Whanremoving, replace botlom and
1op O-ring of injector
10 — Gasket
11 - 10 Nm
12 - Closing damper
* Checking and adjusting
= Repair Group 20
13 - idiing speed stabiiization valve
~N71
* Testing =+ page 24-28
14 - 10 Nm
15 — Throttle valve potentiometer -G69
(idling switch integrated)
* Tesling =» page 24-53
16 - 10 Nm
17 ~ Throttle valve body

18 - Intake air temperature sender -G42
* Testing =» page 2813

19 - Pressure connectlons
* Page 24-81

24-9

21 — Fuel feed pipe

22 — Fuel return pipe (25 Nm)
23 ~ 25 Nm

intake manifold

Vacuum connection {or overrun
shut-oft valve
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Testing system pressure and holding
T s 0] lo]oH pressure

COo0o00 Test requirements:

* Fuse 13 in relay plate inlact with tuse hoider
+ Fuet filter in proper condition

* Battary fully charged [min. 12 V)

Testing system pressure

CRTERII — Remove fuel pump relay from the relay plate (re-

7 o o
CzermEie Bt —= — Connectremotecontrol V.A.G 1348/3Awith adapt-
LV.A.G¥348/3A 25- 908 arcable V.A.G 1348/3—210 contact 52 and 1o bat-
tery positive,

- Detach vacuumling from fuel pressure regulator.

-u — Ingtall pressure measuring device V.A.G1318 wilh
adapters 1318/11, 1318/13 and 1316/15 intc the
fuel feed pipe, as shown in the illustration, and
mova laver al pressyre measuring decive to “open”
position - feed pipe = page 24--10.

2411

Note:

if luel flows out at the vacuum conneciion of pres-
sure regulator during the subsequent pressure test,
replace pressure regulator.

— Briefly operate remote controf - fuel purap must
FUn.

~ I the fuel pump doss not run, lest fuel pump =
Repair Group 20.

"~ Conlinue operating ramote control until the pres-
sure o fonger builds up.

Specifications: - ¢

4.0:..4.2  bar with pump running

3.5.:3.7  barimmediately alter switching off
luel pump

If o kuel pressure is built up, chack whather the fuel
{faec-ang return pipes have been wrongly con-

~ H the speciticalion is not achieved, tes! fusl pump
ir Group 20) and chack fuel feed pipe for
aks or damage (8.g. Grimping points in area of
w-yahicle floor), replace it necessary.

1 the specification is again not achieved, replace
‘prassure regulator and repeal pressure test.

]
e i the specification is exceeded, check return pipe
fordamage {e.g. cimping points in area of vehicia
floor) and check flow, replace if necessary.
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Note:

Excessive fuel pressure may cause the diaphragm
of the pressure regulator fo tear, allowing fuel to
pass along the vacuum ling into the engine (risk of
axplasion},

- Remove remate control and re-insert tuel pump
relay into relay position 10.

Note:

During the subsequent test, the engine must not run
unnecessarily long with the vacuum hose detached
as the fuel/air mixture will be enriched as a result of
the higher fue! pressure, which may cause the lamb-
da control limits lo beexceeded and a fault to be stor-
ad.

- Run engine at idling speed.

~ Switch off all electrical components (air conditioner
elc.).

~ Fitintake manifold pressure connection anto pras-
sure regulator and observe pressure drop at pres-
sure gauge.

-~ When the vacuum hosa i fitted on, the fuel pres-
sure must drop by about 0.5 bar. [ this pressure
change does not occur, perform the following
chacks:

* Check vacuum hose for signs of leaks (split,
damagey).

* Chaeck whether vacuum connection at intake
manifcld is blocked; to do this detach hosea at
pressure regulator and blow into hose.

24-13

- Hnoleak exists and the vacuum connection is not
blocked, replace pressure regulator.

Testing holding pressure

- Holding pressure 10 minutes after switghing off
engine (minimum pressure)

hot engine: 3.8 bar
Note: 1

- The pressure rise when the engine is hot is normal

— lfithe holding pressure is not reached, perform the
following checks:
: y *.. Chack connections of pressure measuring devi-
ce for leaks.
Check fual pipes for leaks,
s Check non-retum valve in electric fuel pump
(= Repair Group 20).
v s Chaek injectors Tof feaks = page 24-23.

" i no teaks exist and itﬁéhgnon-retum valve in the
wglectric fuel pump Is operating properly, replace
¥ pressure regulator and repeat holding pressure
' Fast:

~ Afler lesting system and holding pressure, inter-
rogate fault memory and erase = Repair Group
01,

2414



Testing fuel pump relay and actuation

Testing fuel pump relay -J17

~ Remove fuses 13, 24, 25 and 28, Connec! dicds
testiamp V.A.G 1527 batween earth and rear con-
tact for fuse 13.

~ Briefly operate starter.

~ Specification: Fuel pump relay must pick up, dio-
de test lamp must tight up.

- Itthe fusl pump relay does not pick up {can be felt
and heard), lest actuation = page 2417,

~ Ifthe diode test lamp doas not light up, test cable
connechon = page 24-16.

- Connect diode test lamp to earth and one after
the other between the laft contacts of the fuses
24, 25 and 28.

— Briefly operate stanter,

~ Specitication: Diode test lamp must light up.

- {f tha diode test lamp does not light up orif it lights
up As soon as the ignition is switched on, connect

diode lestlamp to the right-hand contact of tha ra-
spaclive fuse and repeat test.

— Specification: Diode test lamp must light up.

- I the dicde test lamp again does not light up, tes!
cable connection = below.

—Af the diode test lamp lights up, re-insert fusas 1 3

- 24,25and 28,

B~ Testing“cable connections

ignition switched off,

F i-?%éfno(re fuel pump relay —J17 from the relay

piate, relay position 10.

Test cable connections between fuse 13 and con-
1ac1 52, fuse 25 and contact 52, fuse 24 and con-
= “4acl 59 and also between fuse 28 and contact 59
o1 the relay position 10 for open circuit with digital
mullimeter VA, G 1526.

pecmcauoﬂ max O 5 ohms

- Hif the specification is not achieved, rectity open
circuit in wiring on basis of current flow diagram.

~ I no open circuit in the wiring is found, test actua-
tion of fual pump relay = next page.

~ | actuation is in order, replace fuel pump relay.

24-15
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C — Testing actuation of fuel pump relay

-~ ~ Remove fuel pump relay -7 from the relay
plate, relay position 10,

- Switch on ignition.

-a ~ Connect hand-held multimeter V.A.G 1528 with
auxliary cables from V.A.G 1594 one afier the
other belween contacts 46 and 50 and also 48
and 50 of the relay base.

- Specification: approx. 12 volts.

~ Ifthe specifications are nof achieved, rectity open
circuit in wiring on basis of current flow diagram.

- Connect diode test iamp VA.G 1527 to comacts
46 and 47.

- When the ignition is switched on, the diode test
lamp must fight up weally and bacome brighter
when the startar is operated.

- Itlhe diodetest lamp fights up weakly when the ig-
nitionis switched onbut doss not bacome brighter
when the starter is operated, replace Motronic
control unit,

-~ It the diode tast lamp doas not light up, test wiring
as follows:

Connact test box V.A.G 1598 with adapter cable

1588/5 only o the wiring harness to the Motronic
control unit = page 01-77,

2417

—a — Teslt cable from contact 47 at relay position 10 to
_ socket 3 of the 1est box for open circuit.

~ Specitication; max. 1.0 02

- If the spegcification Is not achieved, reclily open
circuit between contact 47 at relay base and conr

i tagt 3 of the connector at the control unit on the ba-
sis ol the CED.

~ It no opan circuit exists and the diede test lamp
-.40as not light up, reptace control unit.

_
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7~ Switeh onignition, diode test lamp must ight up.

Tesling injectors

- Perlorm final control diagnosis = Repair Group
om.

— It none of the injectors clicks, test aclualion of
injectars,

— |f one or several injectors do not click, first of alt
perform electrical test of injactors = below,
if the injectors are slectricaliy in order, connact re-
placement injactor as a test and repeat final con-
troldiagnosis. If thisinjector does not click, replace
taully injactor.

Note:

Only a genuina injector for 5-cylinder Motronic sys-
tom may be used for this tost.

- 1f the injectors do not click although they are in
order, lest actuation of the injectors,

Performing electrical test of injectors
-~ Unplug connector at the iniactor to be {esled.

-~ Connact hand-held multimeter V.A.G 1526 to the
narticular injector.

- Specitication: 15 ... 17 Q

- If the specification is not achieved, replace ap-
propriate injector.

Testing'écflfuatlon of injeciors

= Unplug connector at the injector to be tested.

L Remaove fuse 28, test fuse 27.

-a ~ Connect diode testlamp V.A.G 1527 (o contact 2
of the connector and 1o engine earth.

i the diode test lamp does not light up, connect

i tast box V.A.G 1598 with adapler cable 1598/5 to

the Motroni control unit {= Repair Group 01}.

A—
HALRNAGALA S

7 ELBaL 22 y
i Y 3 L e e & o 3 b NG &
AALKASALALLL & }; —;:

SQ 201

- Connect dicde test lamp VAG 1527 to earth
{socket 18) and (o socket 37 of the test box,

- Switch onignition, diode test lamp must light up.

- -~ [fthe diode testlamp does not light up, delermine
open circuil between contact 37 of the connector
at the Motronic control unit and contact 2 of the
cennecior at the respective injeclor on the basis
of the current flow diagram, and ractily.

- Ii the diode test lamp does not light up, replace
Motranic control unit,

24-19
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- — inger fuse 28.

- Connect dicde test lamp V.A.G 1527 to cantact 2
of the connector at the injector and to engine
earth.

L N =750

- Switch on ignition and oparate starter for a few
seconds.

- The dicde test lamp must light up whan the ig-
nition is switched on and during starting.

- ifthe diode test lamp goes out when the starter is
operatad, perlorm the foliowing tests:

43 10 *+ Test fuse 28.
Tad B 1% * Test cable fromcontact 1 of the respective con-
nector af the injactor {o fuse 28 for open circuit

with ohmmeter on the basis of the CFD.

- = Test cable from fuse 28 to the fusel pump relay
-J17 {relay position 10}, contact 59 for open
circuit on the basis of the CFD.

* Test fuel purnp relay and, i necessary, aclua-
tion of fuel pump relay =» page 24-15.

24-21

- . -~ Connect divde test lamp V.A.G 1527 to contacts
"""""" 1 ahid 2ol the connactor at the injector being test-
ed.. = .

- Initiate final control diagnesis (= Repair Group
01):When the injector being tested is actuated,
the diode test lamp must briefly flask (max. §

mas)

[ the dioda test lamp does not light up or shows
ight, connect tes! box V.A.G 1598 with
e VA.G 1598/5 o the wiring harmess

ol unit = Repair Group 01
{the connector at the contral unit is not plugged

i),

 E49rest the tollowing cables for open circuit or short
memednodn i ko eanth with chmmeter on the basis of the CFD:

Injector Between and socket of
cylinder contacls test box
at injector

H 2 36

2 2 17

3 2 34

4 2 35

5 2 16
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~ Rectity any open circuit between the respective
contact of the connector at the Molronic control
unit and contact 2 of the connector at the respec-
five injactor.

- Ractity any short to earth.

- |fnaither anopencircuit ner ashort to earth exists,
replace Motronic contral unit.

Testing quantity of fuelinjected and leaktightness
ot injectors

Test requirement:
* Systermn pressure in order,

- Detach pressure line from fuel pressure regulator.
- Unplug connectors from the injectors.

- Unscrew fuel manifold and pull up and out com-
plete together wilh the injectors.

Note:

When installing, ensure that the O-rings on the injec-
tors are not damagad. Replace O-rings and moisten

. Goﬁﬂept sacond contact of the injector to posi-
tive withremove control V.A.G 1348/3 A, adapter
- cable V.A.G 1348/3-2 and auxiliary cable.

~ Connecttest box V.A.G 1598 with adapter cable
1598/5 to the Motronic controf unit = Repair
Group 01.

~ Switch on ignition,
— Connect socket 3 and socke! 10 of the test box

with test cable and removable fuse (BA) {this ae-
tivates the electric fuel pump).

Check injectors for leaks (visual inspection),
“Whan fusl pump s running, only 110 2 drops per
minute must flow out of each injector.

It the fuet loss is greater:

— Switch off ignition and replace leaking injector.

24-23
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- Switch on igrition.

- Insart injeclor being tested into a measuring glass
from tester for injected quantity V.A.G 1602.

-~ Qoerate remote control V.AG 1348/3 A for 30
seconds.

~ After all five injectors have been operated, switch
oftignition and place measuring glasses on a flat
surtace.

Specification: 150 ... 170 mi

lftheguantity measured for one or several injectors
is less or more than the specification:

- Replace faulty injector,
Note:

After removing the injectors, always replace the fop
and bottom O-rings.

24-25

Testing §gllng__s§§ag

. Note:

The idling speed cannot be adjusted

" Testrequirsments: o
- * Interrogate fault memory {Repair Group 01).
* Engine warm, engina temparature at least 85°C,
__* Throttle vaive in idle position,
o ¥ Al glectrigahcomponents switched off,
i % Airgonditicner swilched off,
* Pressure measuring device not connected.

Note:
The radiator fan must not cut in during the test.
- Runengine at idling speed.

- Basic setting of engine, select display group 01 =
Repair Group 01.

- The reading in display field 1 must be belween
770 and 830 rpm,

- It the specification is not achiaved, pariorm the
following 1ests, as describad in Repair Group 01:
* Once again interrogate fault memory.
* Parform final controf diagnosis.
* Check possible causes of fault according to
test table for basic setling of engine and rectity
as nacessary. ‘
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Testing CO content

Note:
The CO content cannot be adjusted.

Test requirements:

_Engine warm, oil tamperature at least 85°C.
Throttle valve in idle position.

Alt electrical components switched off.

Alr conditioner switched off.

Pressure measuring device nat connected.
Crankcase ventilation ramains fitted on.
Interrogats fault memory (Repair Group 01).

. &8 & & 5 » »

-~ Connect COlester V.A.G 1363 with hose adapter
V.A.G 1363/3 to the CO sampling pipe next to the
lambda probse according to the operating instruc-
tions.

— Run engine at idling speed.
~ Specification: 0.5 ... 0.9 % by vol.

— Htha specificationis not achieved, check whether
all spark plugs are operaling properiy.

Note:

Failure of a spark plug causes a sharp rise in the CO
content.

- It the specilication is not achieved, perform the
following test = Repair Group 01:
* Once again interrogate fault memory.
* Perform final control diagnosis.
- Check basic:selting values (display group 01,
s displayfield 3y o T

24-27

Testing idling speed stabilization

Peﬁormlng-:eiecmeit‘;g.-s_;g of idling speed
stabllization valve -N71 -

- Unb'lug' connactor from the idiing speed stabili-
zation.valve

-a — Connect hand-held multimeter V.A.G 1526 with
auxiliary cables from V.A.G 1594 for resislance
maasurement to the idling stabilization valve,
Specification: 7 ... 11 Q

~ If the specification is not achieved, raplace valve
Note:
Al room temperalure the resistance is in the lowsr

{olerance range, when engine s af normaloperating
famparature it is in tha upper tolerance range.
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Performing mechanical test of idling speed
stabllization valve

~ Remove idling speed stabilization valva.

—a ~ Check rotary slide for signs of rubbing {visual

check).
Nole:

Do not attempt to rove rotary siida with screwdriver
crother tools in order to check its ease of movement,

Piug in connector at removed vaive.

i

Initiale finat controt diagnosis (Repair Group (1)
and acluate idling speed stabilization valve.

I

Check whethar the rotary slide runs property from
stop to stpop.

1

If signs of rubbing are present which impair ease
of movement orif therotary slide does not operale
fresly (sticks, runs sluggishly or doss not reach
the stops), replaca valve.

Testing actuation of idling speed stabilization
vatve

~ Unpilug connector from the idling speed stabiliza-
tion valve.

—-= — Connect diode test Iamp VA G 1527 w;lh test ca-
ble from adapter cable set V.A.G 1594 to contact

Tof the r;onnecAor and fo engma eart .

- Op.eraie star!er fnr afew saconds the diode test
lamp must light up when this is done. 1fthe diode

test lamp does nat hght up, pariorm tha following

SRRTREE 1.1 LR Bl
v Tastiuses 18 s

aﬁd

* Tast cable from contact Tof connectorafndimg' )

speed stabilization valve.to fuse ~524 for open
circuit on the basls ol
Specification max. 0.5

- * Tast cable from fuse ~824 to the fuel pump relay
=J17 {relay position 10}, contact 59, for open
circuit on the basis of the CFD.

Spacification max. 0.5 {2.
* Test actuation of the fueal pump relay = page
24-15.

~ Reconnget diode test lamp to the connector as
described above.

~ Initiate final control diagnosis (Repair Group 01).
— Diode tost iamp must light up.
Note:

Irrgspective of which acluator is selected, positive
must exist at contact 1 of the connector.

24-29
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- I the diode test lamp does not light up, connect
test box V.A.G 1588 with adapter cable 1598/5
only to the wiring hamess 1o the Motronic control
unit = Repair Group 01.

= — Test cable from contact 1 of the conneclor of the
idling speed siabilization valve 10 socket 37 of the
lest box for open circult on the basis of CFD ..,

-~ — . andrectity any open circuit between contact 37
of the connector at the contrel unit and contact 1
of the connector at the idling speed stabilization
valve.

— Hno open circull exists, replace control unit,

- Remove test box V.A.G 1598 and adapler cable
V.A.G 1598/5,

- Connect Motronic control unit 1o vehicle wiring
harness.

~ Initiate final control diagnosis {Repair. Group 01).
Whenthaidling spaed siabilization valvais operat-

~ If the diode test lamp dees not flash or if it shows

a steady light, connect tesfBux V.A.G 1598 with
adapter cable V;A.G 1538/5gnly 1o the wiring har-
ness 1o thé Motroni dontid Lhit =5 Repair Group
01, shibs il W

« |tthe diode lestiamp shows a steady light, test ca-
ble from contact 2 of connector attheidling speed
stabilization valve to sockat 4 of the test box for
short to earth.

- If the diode test lamp does not flash, test cabie
from contact 2 ofthe connector at the idling speed
stabifization valve to socke! 4 of the test box for
open circult.

—a ~ Raclify any short 1o earth or open circuit between
contact 2 of tha connector at the idling speed sta-
bilization valve and contact 4 of the connector at
the Motronic controt unit,

~ If there is neither an opan circuit nor a short to
earth in the cable, replace control unit,
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Testing lambda probe —G39 and
lambda control

Testing lambda probe heater -Z19

The plug connection for the heater of the lambda
probe is located in the rear of the engina compart-
ment = also page 24~1, item 2.

Separate plug connection (2).

Connect hand-held mullimeter V.A.G 1526 with
auxiliary cables from V.A.G 1504 for voliage maa-
suramant betwesn contacts 1 and 2 of tha con-
nector.

Run engine.

Specification: approx. 12 ... 14 volts,

if the spacification is not achieved, perform the

tollowing steps marked with a dot:

+ Test fuse 25.

* Test cable from contact 2 to fuse 25 for open
circuit on the basis of the CFD.
Specification max. 0.5 Q (check pin assign-
ment if nacessary).

*+ Test cabla from contact 1 to engine earth for

open tircuit.

Specification max. 0.5 {2,

-4 — [ no open circuit exists, connect additional test
cable V.A.G1315A/ into plug connection {2) and
1o 10A test input of the hand-held multimeter
V.A.G 1528,

- Run engine.

~ Specification: 0.5 ... 3.0 A (the curren{ decreases
as the probe heats up).

- thespedificationis not achiaved, replace lambda
proba.
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m—— == Testing actuation of lambda probe (-G39)

- ~ Separateplug connection (1} (lambda signal wira).

~ Connect hand-held multimeter V.A.G 1526 with
auxitiary cables from V.A.G 1594 for voltage me-
asurement between connector of the wiring har-
nass to the Motronic control unit and engine earth,

~ Swilch on ignition.

~ Specification: 450 + 50 mV.

- |f the specificalion is not achieved, connec! test
box V.A.G 1588 with adapter cable 1588/5 only o

the wiring harness 1o the Motranic confrel unit =
Repair Group (1.

-~ Tesi cabie from the connector in the engine com-
partment to socket 28 of the test box for open cir-
cuit on the basis of the CFD. Specification max.
1.0 2. Rectify any open circull-between the con-
nector in the engine compartment and contact 28
of the connector at the controf unit.

- Test sarth connection between engine housing
and socket 10 of the test box with ohmmaeter for
apencircuit accordingto CFD. Specification max.
1,0 1. Rectify any open circuit.

871099

- To test operation of lambda control, check basic
seotting of engine =» Repair Group 01.
The readout in display field 8 must not be at a
constani 128, butmustfluctuale between 123 and
133,

24-35

probe -G39 .

The piUdi:connectiéJriﬁ 161 the |aimibda probeiﬁre- lo-
cated inthe'rear right ofthe engine compardment =
also page 241, item 2,

- - Separate boih plug connactions. ..

- Unscrew fambda probe (itling location and
tigntening lorque =» Repair Group 26).

When installing the lambda probe, pay.aftention to
the following points:

* Hisimportant that the cableusirapsia;%é..carefully
ra-attached in order to preven! the probe ¢able
touching the exhaust pipe.

* The thread of the lambda probs is coated with in-
staflation pasts,

This pasta must not get onto the slo! of tha probe.
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Testing solenoid valve | for activated
charcoal filter ~-N80

The selencid valve for the activated charcoal filter is
located behind the engine between cylinder head
and bulkhead.

Perlorming electrical test of solenoid valve I for
activated charcoal filter

~ Unplug connector at the solencid valve.

- Connect hand-held multimeter V.A.G 1526 wilh
auxiliary cables from V.A.G 1594 for resistance
measurement 1o the solenoid valve,

Spacification: 40 ... 50 0
- Ifthe spacification is not achieved, replace valve.
Testing actuation of solencid valve
- Unplug connector at the solenoid valve.

- Conngct diode test lamp V.A.G 1527 with{est ca-
ble from adapter cable set V.A.G 1594 to contact
2 of the connector and 1o engine earth.

- Operale starter for a few seconds; the diode test
lamp must light up when this is dong.

— if the diode test tamp does not light up, perform
the following tesls identified with a dot:
* Test fuses 24 and 28.

24-37

* Test cable from contact 2 of the connector at the
ACF valve to fuse ~524 tor open cxrcmi on the ba
sis ol GFD. - =
Specification.max. 0.5 ﬁ '

—~J17 (reldy position 1] cantact 59 fo pen gircuit’
on the basis of the GFD.
Specification max. 0.5 0.

* Tes! actuation of the fuel pump resay
24-15,

- Re-connect diode test lamp, as described on
page 24-37.

- Initiats final control diagnosis {Repair Group 01).
- Diodg test iamp must light up.

Note:

Irraspective of which acluator s selectad, positive

must exist af contact 2 of the connscior at the solo-
noid valva.
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it the diode test lamp does not light up, connect
test box V.A.G 1598 with adapter cable 1598/5
ohly to the wiring harness 1o the Motrenic control
unit = Repair Group 01,

Test cable from contact 2 of the connector at the
solenoid valve tasocket 37 of the test box feropen
gireuil on the, basis of the CFD.

Spacification max. 1.0 Q.

Heclify any open circuil between comtact 37 of the
cannector at the control unit and contact 2 of the
connector at the solenoid valve for the activated
charcoal filter.

If e open circuit exists, replace control unit.

Hemove fost box V.A.G 1598 and adapter cable
V.A.G 1598/5.

Connect Motronic control unit to vehicle wiring
harness.

Connadl diode test lamp V.A.G 1527 with tesl ca-
bletocontacts 1 and 2 of the connector atthe ACF
valve,

Initiate final control diagnosis {Repair Group 01).
When the solenoid valve is operated, the diode

tes! ';amp must ﬂash s R I

i the diode test lamp does not flash or if i Shows
a steady light, connecttest box V.A.G 1598 with

fram contact 1 of the connector at the ACF valve
to socket 5 of the test box foropen circeil . Spaciti-
ecation max. 1.0Q : o

Rectity any shor to earth or open circuit between
contact 1 of the connactor at the solenoid valve
and contact 5 of the connector at the Molronic
control unit,

It neither an open circuit nor a short to earth exists
in the cabls, replace control unit,

a&ylighﬁf ostca-
ble from contact 1 of the connector at the ACF.

If the diode test E'arﬁp'does 'ne!'flé'sh',' !éét éa'bla
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Testing solenoid valve for boost
pressure limiting -N75

The sclenoid valve for boost pressure limiting is lo-
cated in front of the turbocharger (behind the right
headlamp).

The solenaid valve for boost pressurs limiting con-
trols the control prossure of the blow-off valve and
thus the boost pressure.

i the solenoid valve is not energized {e.g. connector
unplugged), the boost pressure is lowerad,

eV

e T Pertorming electrical test of solenaid valve for
N YV boost pressure limiting
N AN T ~a- — Unplug connactor at the boost pressure limiter

selencid vaive.

~4 — Connect hand-held multimeter VA.G 1526 with
auxiliary cables from V.A.G 1594 for resistance
measurement to the solenoid valve for boost
pressure limiting.

Specification: 25 ... 35 (2.

- Ifthe specification is not achieved, replace valvs,

24-41

Testing actuation of solencid valve for boost
pressure limiting

- - Unplug connactor at tha solencid valve for boest
prassure limiting,

by

S -
RN AN

- 'Operate‘staﬂef,mf_a_lﬁmseconds_;tm Aiode et i oo i i
famp e ‘iight-:_u --when_th_is is-doneg. i

- if the diode test lamp does not light u
the following Yests marked with adoty”. .
* Tes! fuses 24 and 2 o 2

Vo2 mom
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- * Tast cable trom contact t of the connector at the
sclenoid valve for boost pressure limiting to fuse
24 for opan circuil on the basis of the CFD.
Specification max. 0.5 Q.

L =73

—a * Tasl cable from fuse 24 1o the fuel pump relay
~J17 {relay position 10} contact 58 {or open circuit
on the basis of the CFD,

Specification max, 0.5 Q.
* Test actuation of the fue! pump ralay =» page
24-15.

- Ro-connec! diode tast lamp, as described on
page 24-42.

- initiate final control diagnosis (Repair Group 01).

— Diode test lamp must light up.
Note:

Irraspactive of which actualor is selecled, positive
must exist al contact 1 of the connaclor at the so-
lenoid valve for boost pressure limiting.
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- {ithe diode test lamp does not fight up, connect
test box V.A.G 1598 with adapter cablg 1596/5
only tothe wiring harmess o the Motronic control
unit =» Repair Group (1.

- — Tostcable from contact 1 of tha connector at the
solencid valve for boost pressure limiting 1o
sackat 37 of the fest box for open circuit on the
basis of the CFD.

4 — Redlily any open circuit between gontact 37 of
the confieétor at the control unitard éontact 1 of

the commetigr al the solenaid valve '

Wy 3820} prossura imitng.

%
e ~
AEALG Db & ah &
b G e B 1
CaBaanaAboes a0 sl Iy

~ 1t no open circuit exists, repiace control unit,

" Ramove 1asthox VAG 1598 and Adapter cable,

VAG 1598/5.
— Gonnect Motronic control uriito vehicle wiring
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Read measured vaiue block 4
840 ipm 41 % 4km/m 00010

- — Connect diodetest lamp V.A.G 1527 with test ca-

ble to contacts 1 and 2 of the connecior af the so-
lenoid valve for boost pressure limiting.

— Initiate final control diagnosis {(Repair Group 01).
When the solenoid valve is operated, the dicde
test lamp must flash.

-t the diode test lamp does not flash or if it shows
asteady fight, connectlestbox V.A.G 1598 with a-
dapter cable 1598/5 only to the wiring harness to
the Motronic control unit = Repair Group 01.

- H the diode test lamp shows a steady light, test
cable from contact 2 of the connector at the so-
lenoid valve for boost prassure limiting to socket
23 of the test box for short {0 sarth.

~ It the diode test lamp does not flash, test cable
from comtact 2 of the connactar at the solenocid
valve 10 sockat 23 of the test box for open circuit.
Spacification max. 1.0 (2.

- Rectily any short to earth or open circuit between
contact Z of the connector at the solenoid valve
and comact 23 of the connsctor al the Motronic
control unit,

— |fno apen circuit or short to earth exists inthe ca-
ble, replace control unit.

Testing and adjusting idling speed
switch

The idling speed swilch is located in the throtiis
valve potantiometer.

* Fitting location of throftle valve potentiometer =
page 241,

Testing operation of ldling speed or part load
detection of Molronic control unit with VA.G
1551,

g Read measured value b ock and sélect drsp€
group Od:=» Repair Group 01, 1

~ Checkreadout in display field 4:

must 1ump from (}!o 1 and the ldlmg speed d:spfay
from 1100

~ if this change in the dasplay does not ocour until
- - the:pedakhas been depres*sad turther, adjustidls =« = -

o It 1he display does noi Jump. test sdfang spefad

switch and cable connecﬁﬁn

~ {ithe part ioada’iu I Ioad dfs%y isalready at 1 and
theldlingspeed display atGteforethe accslerator
pedal is depressed, adjust idling speed switch.

24-45
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~ it the tault cannot be rectified by adjusting the
switch, test idling speed switch and cabie con-
nection,

Testing idling speed switch

Test requirements:

* Throtile adjustment in order =» Repair Group 20,

* Throttle pedal mechanism and throttle cable op-
erale easily.

* Adjustment oflinkage for cruise control system in
order.

* Throttle valve body operates easily, closes prop-
orly.

* Closing damper and adjusiment in order,

- Unplug connector at the thrattle valve poten-
tiometer.

~a - Gonnect hand-held multimeter V.A.G 1526 with
auxiliary cables from V.A.G 1594 for resistance
measurement 10 comtacts 4 and 6.

Specification: zero ohms (continuity).

- Operate throttle valve siightly,

Specification: infinite ohms (ne continuity).
H the specification is not achieved or if the specif-
ication is not achiaved until the throtile valve is
opened further, adjust idling speed switch.

— Itthe spacificationis still not achieved after adjust-

ing the idling speed switch, replace throttle valve
potentiometer,

24-47

Adjusting ldling speed swilch

- Slacken both screws of the throttte vaive poten-
liomater.

- — Turnthroltle valve potentiometerir direction of ar-
row until a stop is felt. The throttle valve (throttle
mechanism} must not be moved when performing
this step.

- e Onoe again test idli

19 speed switch.
Testing wiring between Idling speed switch and

e EConrioet test box ViALG 1598 with adapter cable
e VIA.G 1598/5 only to the wiring harness to the

- Unplug connector fmm the throtlle valve poten-
tiometer.
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-4 - Tast the following cables for open circuit or short
¢ircuit on the basis of the CFD:

contact socket
4 19
6 52

Specification: max. 1.0 Q.

Connaclor ’ V.AG 1508

-« — Reaclify any open circuit or shor circuit on the
37 19 55 38 201 basis of the current flow diagram.

¥
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Note:

QOnly gold-plated contacts may be used for repairing
contacts in the connector of the throttie valve poten-
tiometer.

2443

Testing and adjusting throttle valve
potentiometer -G69

* Fitting location of throttle valve potentiometer =»
page 24-1.

Test requirement:
* Accelsralor cable corractly set.

~ Switch o%f |gmt|on

CeERL L Raadmaasurec! va!ue btoek {da not run engine at
idling: speed) and seleci drsplay group 03 =
Repaif Group 01 i

- Chack readout in display field 3
. Thfeitiavalvaclosed (acceleratorpedai notde-
. . I p{esSed) ...... o
= Specsflcatmn 5 10‘*

* Throttle valvefuliy open (accelerator pedal fully
S de- prassed)

’ Rsadouts helow & .‘ndIC&PO a short circuit in the
__r:a{nfa connaclion or irt the throflié valve potentio-

valve poégéi&omater

RiEe g If rhe specifications are notachieved, adjust thrat-
tle valve potentiomeler =» page 24--54.
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- ifthe spacifications ara not achieved although the
satling is in order, parform the following tests:
* Test voltage supply.
* Test cable connection.
* Test resistance of throtlle valve polentiometer,

Testing voltage supply

~ Unplug connector at the throttle valve poten-
tismeter,

~ Switch on ighi:ion.

-~ Connact hand-held multimeter V.A.G 1526 with
auxiliary cables from V.A.G 1594 for voltage mea-
surament in turn between contacts 1 and 2 and
alsq 2 and 3.

— Specification: 4.5 ... 5.5 volls in each case.

- If the spacifications are achieved, test resistance
of the throttle valve potentiomater = page 24-53.

- If one of tha specifications is not achieved, test
wiring to the Motronic control unit and the Motronic
control uni.

Testing cable connectlon
~ Switch off ignition.

~ Connect 1est box V.A.G 1588 with adapter cable
V.A.G 1588/5 only to the wiring harness to the
Motrenic control unit = Repair Group 01.

— Test the following cables for open circuit or shar
c;m:wi on the ba&s of the CIFD:

Connecior : ;ff V.AG 1598
contacisocket

200 5 S 30

3 53

. Only gold-plated contacls may be used for repairing
: eg&facfs in the connettor of the throttle valve poten-

é"o%verer

24-51

24-52



~ Gonnect adapter cable V.A.G 1598-5to the Motro-
nic contrel unit.

~ Switch on ignition,

- Connect hand-held multimeter VA.G 1526 inturn
between sockets 12 and 30 and alse 30 and 53.

Specification: 4.5 ... 5.5 volts in each case.

- lfonaofthe sbeciﬁca!iorts is not achieved, replace
Metrenic control unit.

Tesling resistance of throttle valve potentiometer

—a -~ Connect hand-held multimeter V.A.G 1528 with

auxiliary cables from V.A.G 1594 for resistance
measurement (o contacts 1 and 2,

Specification; 1.5 .., 2.6 k.

~ Connect hand-held multimeter to contacts 2 and
3_ .

Specification in idle speed position:
approx. 0.75 ... 1.3 k(.

- Slowly move throttle valve fever into end position
{fullthrottle position). Whenthis is done, the resis-
tance must rise to a max. of 3.6 k2,

- Hone ofthe specificationsis nolachisved, replace
throttle valve potentiomater.

Adjusting throttle valve potentiometer

The throttle valve potontiometer is also adjusted
when the idling spead switch is adjusted.

Adjusting idling speed swiltch =» page 24-48.
~...1esting altitude sender
The altitude sender is Iocated inthe footwell on the

front passenger's sidp below the trim in a recess of
pifara. R

* -The current-almospheric prassure is dependent

P onaltittide and'woattier-refated pressure fluctua-

tions,

8% The atmosphetic pressure at mean sea lavel in
f_f normal weather conditions is approx. 1013 mbar

i ticand. decreases by approx. 100 mbar lor sach

1000 tn altitude.

* Weather-rsiated pressure fluctuations as a rule
amount o lass thant 50 mbar (with the exception
of extrame weather conditions and tropical coun-
Irigs).

24-53
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-~ If & constant 968 mbar is indicated in place of the
actual atmospheric préssure or if the readout dif-
fors $o greatly from the figure which would be nor-
mal on the basis of the aititude and weather
conditions, test veltage supply of altitude sender
and cable connection.

* |fthe altitude sender fails, a substitute allitude
of approx. 3000 m is assumed by the control
unit and a constant 968 mbar displayed.

After rectifying the fault, It is classified as a spo-
radic fault and normal control is resumed.

Testing voltage supply of altitude sender
— Unpiug connector from allitude sender.
~ Switch on ignition,

-« — Connect hand-held multimeter V.A.G 1526 with
auxiliary cables from V.A.G 1594 for voltage mea-
surement in lurm belween contacls 1 and 3 and
also 2 and 3.

Specification: 4.5 ... 5.5 volis in each case.

- Ifthe specitications are achieved, replace altitude
sendef,

24-55

— It ene of the specifications is not achisved, test
wiring to Motronic contral unit and also Motronic
conirol unit as follows:

Testing.cable connhection of altitude sender
4= Switch off ignitien.
; - ‘Connect tast box V.A.G 1508 with adapter cable

VA G 15398/5 only lo the wiring harness to the
Motromc gontrol unit = Repair Group 01,

- Tast the following cablas for open circuit or short
cirguil on the basis of the CFD:

1 Cennector V.AG 1598
contactsocket
1 9
2 12
S R G 30

Specification: max. 1.0 (2.

- Rectify any open circuit or short circuit on the ba-
sis of the current flow diagram.
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— Connectadapter cable V.A.G 1598/510the Motro-
ni¢ conlrol unit,

- Swilch on ignition.

— Connect hand-hald multimeter VA.G 1528inturn
belween sockets 12 and 30 and also 9 and 30,

Specifications:
Sockets 12 and 30;  4.5... 5.5 voils
Sockets S and 30: 0.5 ... 5.0 volis

~ ifone ofthe specificalions is not achieved, replace
Motronic contral unit.

Testing air mass meter ~G70

v Fitting zocaucn cf air mass meter —G70 = page
' 24~2 &

' must-nol be touched.

= Unplug connector from the air mass meter,

‘étact o% iha battery.
The diode test lamp must light up.

Htha dicde -asl A does not light up, determine
opert circuit in wiring on the basis of the CFD and
ractity.

"~ Connect diode test lamp V.A.G 1527 between
contact 5 of the connector and the air mass meter
and engine sarnth.

- Swilch on ignition,

- The diods test lamp must light up.

~ [t the diode {est lamp does not light up, connect
test box V.A.G 1598 with adapter cable V.A.G

1598/5tothe Molronic controtunit = Repair Group
o1.

2487
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— Connect diode test lamp V.A.G 1527 to earth
{socket 19} and 1o socket 37 of 1he test box,

~ Switeh on ignition, diode test lamp must light up.

37 19 55 SQ 2(}_}
|/ S - ~ If the diode test lamp now lights up, delermine
#i%‘i%%‘i‘mﬁiﬁiiﬁas open circuit between contact 37 of the connector
ALLAAAALAGA00E A at the control unit and conlact 5 of the connector

at the alr mass meter on the basis of the CFD and
rectity.

- if the diode test lamp does not light up, replace
controt unit.

87-1099

-« — Connect diode tast lamp to contact 5 of the con-
nector at the air mass meter and to engine earth.

~ Switch on ignition and operate starter for a few
seconds.

28-918

24-59

The diodeé:iesz lamp must light up when the ig-
. ‘nition is switched on and during starting.

i =W tha diode.fes! lamp goes out when the starter is
- oparated, perform the following ests:

* Tast fuse -528.

* Tast cable from comtact 5 of the conneclor at
the air mass meterto fuse -S28 for open circuit
on the basis of the CFD. Specification max. 0.5
Q.

:Test cabie from fuse —-528 1o the fuel pump

“relay —J17 (rolay posilion 10) contact 59 for
open cireuit on the basis of the CFD, Specifica-
: ﬁﬁ:ﬂ Max, 9'5 Q.- ‘

est-tuelpump:relay and, if necessary, actua-

Aion.of fuebpump relay = page 24-15.

= Testing signaf wires

" Connect test box V.A.G 1598 with adapter cabie
V.A.G 1598/5 only to the wiring harness to the
Mgtronic cortrol unit = Repair Group 01,

~ Unplug cennaclor at tha air mass meter.

2460



- — Tasl the following cables for open circuit or short

circuit:
From connactor at To socket of
air mass meter, tast box
contact
2 26
3 7
4 25

Spacification: max. 1.0 Q.

- Rectify any open circuit or short circuit.

Note:

Only gold-plated contacts may be used for repairing
contacts in the connector of the air mass meter,

Testing operation of air mass meter
-~ Unplug connector al the air mass meter.
-~ Connact hand-heid muttimeter V.A.G 1526 with
auxiliary cables from V.A.G 1584 for resistance

measurement to conlacts 1 and 2 of the air mass
meter and note rasistance.

~ Unplug test cables at the air mass meter and
shert-circuit.

The reading now displayed must agree with the
noted: reading {what is measured is the earth
“sponds 1o 1he internal resistance of tha test ca-
bles.

Hihe readings differ by mere than 0.1 G fromeach
ther enlape air mass msler,

- Plug 0 codnector at air mass meter and push

back rubber grommet.

Contiget:hand-heid muitimeter V.A.G 1526 with
“auilidry Cables from V. AIG1594 for voltage mea-
surement at contacts 1 and 3.

F 20 Switch on ignition.

e Specification approx. 1.2V L 1.5 V.
€%

s e kb Runanging at idling speed.

Specification approx. 2.5 V.

- Briefly increase engine speed (blip throtlle}.
Specification; Clear rise in voltage to approx,
3.5V

- If the specifications are not achieved, raplace air
mass meter.

Testing cleaning operation of air mass meter

The cleaning opsration is performed about 4 sec-
onds after switching off the engine and takes ahout
1 second,

Thae cleaning opearation is only performed under the
following preconditions:

* Coolant temperature above 60°C.

* Engine speed above 2000 rpm.

+ Signal wires in order.

* Fuse —S28 in order.

24-61
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~a — Unscrew air mass meter from air cleaner housing
and pull forward sufficiently so that the cleaning
oparation can be observed (the connector remains
plugged in and the intake hose connected),

- Run engine and increase engine speed to more
than 2000 rom,

— Swilch off engine and observe cleaning operation
{the hot wire glows for about 1 second).

~ It no cleaning operation is performed, push back
rubber grommet at connector of air mass mater
{the connector remains piugged into the air mass
meter).

~= — Connect diode test lamp V.A.G 1527 io contacls
1and 4.

— Rapeal les! sequence and observe diode test
lamp. The diode test lamp must light up during the
cleaning operation.

- If thé diode test lamp lights up, replace air mass
meler.

~ If the diode test lamp does not light up, connect
test box V.A.G 1598 with adapter cabie VA.G
1698/E to the Motronic contrel unit = Repair Group
01.

Fin o —.Connect diode test lamp to sockel 26 (earth) and

{o socke! 25

lamp. The dicde test famp must light up during
the cieaning operation.

it the diode test lamp does not light up, replace
controf unit.

- — |tthediodetestlamplights up, testcable between

contact 4-of connactor-at. airmass meter and

¢ socket 26 of the testbox forgontinuily with an

¢ gwnimeter, specilication’ max. 0.5 Q, and also
f__{;_g\s% tar short to earth.

= -~ Reclify any short circuit or open circuit between
contact 4 of the connector at the air mass meter
and canfact 25 of the connector at the Motronic
comtrol unit.

24-83
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Testing air conditioner auxiliary
signal and compressor cutoff

This signal from tha air conditioner raises the pilot
control vatue for idling speed stabilization when the
air conditionar comprassor is switched on so that
idiing speed stabilization remains in the mid-range
of the control field.

Whaer accelerating from a standing start and from a
low speed, the Motronic control unit supplies this
signal 1o earth and thus briefly switches off the air
conditioner compressor.

Test requirements:

* Air conditioner operating properly.

¢ No fault storad in fault memory.

* \/ehiclaat roomtemperature (warmerthan +15°C).

- Run engine at idling speed (air conditioner
switched off).

- Read measuraed value block and select display
group =+ Repair Group 01.

- Check readout in display field 4.
Note:

The third (middle) position of the five-digit display is
not assigned.

~=:0.must appear in the first.and second positions.

24-65

i tiongr cofiprassor IS switched on.
i eI The Secomd position indicates whether the air
conditioner is switched on.

. The first position indicates whether the air condi-

-z The reagop! inthe first and second positions must
-jump fr%@;? o1,

again (briet biip of throftle}.

When the acceleralor pedal is depressed, the
readcut of the first position must jump for a lew
seconds from 1 1o O

- |fthe readout does not change as describad, con-
nect test box V.A.G 1598 with adapter cable
V.AG 1598/5 to the Motronic control unit =
Repair Group 01.

— Connedt diode test lamp V.A.G 1527 to socket €
{signal) and to socket 19 (earth).

- Run engine at idling speed.

~ Switchon air conditioner (lowast temperature and
fastest blower speed),
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* Air conditic

Specifications:

* Thediode test lamp must light up after 1 .., § sec-
onds.

* Fully depress accelerator pedal rapidly and re-
lease again (brief blig of throttie). When the ac-
celerator pedal is depressed, the diode test lamp
must go out for a few seconds.

~ If the specifications are not achievad, switch oft

angine and wait at least 30 seconds before un-
plugging the connector of the adapter cabla V.A.G
1588/5 from the Motronic control unit.

~ Test cable connection from contact 6 at the con-

nector for Motrenic control unit (sockel 6 of the
test box) 1o the air conditioner for open circuit of
short circuit on the basis of the CFD.

- Ifthere is no faudt in the cable connection, check

operation of the control unil for the magnetic
clutch —J153 or of the conlrol and display unit
~£87.

— Itthe control unit for the magnetic clutch orfbrthe

control and display unit is operating properly, re-
place Motronic control unit.

. Testing air conditioner auxiliary
. signal for.increasin

g.engine speed

This 'siénal lromithe. air canditioner raises the idling
speed of the engine by about 80 rpm if increased
outputis required from tha heating or cooling system.

qui

ner cp'matmg properly.
* No fault.storgd-in faull memory.

-». Vehicleat rqo;@%'empgralure {warmerthan +15°C).

~"Runengine a%fdﬁng speed (air conditionsr switch-
ed off).

- Read measured value block and select display
group (5 = Repair Group 01,

~ Check readout in display fiold 4.
Note:

The third (middle) position of the five-digit display is
nol assigned.

- O must appear in the first and second positions.

Notes:

* The first posilion indicates whether the air condi-
lioner comprassor is switched on.

* The second posftion indicates whether the air
conditioner is swilched on.

-~ Switch on air conditioner.
{Lowesl temperature and fastest blower speed.

24-87
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-~ The readout inthe first and second positions must
jump from 0 1o 1.

- litha readout does not change as described, con-
nect test box V.A.G 1598 with adapler cable
V.A.G 1598/5 1o the Motronic control unit = Re-
pair Group 01,

~ Connect diode test lamp V.A.G 1527 1o socket 41
{signal} and 1o socket 19 (earth).

- Run engine at idling speed.

—~ Switch on air conditioner {lowsst temperature and
tastest blower speed).

f

When the air conditionar comprassor switches
on, the diode testlamp must light up (idling speed
alse increases).

f

If the diede lest iamp does not light up, switch off
engine and wail at least 30 secends before unplug-
37 19 55 38 20] ging the connector of the adapter cable V.AG
:_J_w_, };—":;*’ 1598/5 from the Motronic conlrol unit.

2

@l/ CADRLLLaAdAala
fonsupsbnodalddd

2k 2 O STl s B ks B
1

ok

- — Testcable connection fram contact 41 at the con-
nactor for Motronic control unit (socket 41 at the
test box) to the air conditioner switch -E30 or o
the control and display unit -EB7 for open circuit
or short circuit on the basis of the CFD,

- It there is no faul in the cable connaction, check
_ operation of the air conditionar,

"7 itthe air éonditioneris aperating properly, replace
Motmnic-c@ntro!unit; CnorE

24-63

computer for fuel consumption

=y Parfarm therfollowing test oty if amissing or incors
ol fusl Consumpion- sigrial 1S deleimined Whery
“testing the on-board computer. 7 T

~ Connect test box ViA. G
V.AG 1598/510 the M
pair Group 01. & sl 5

38 with adapter cable

- Gonnect volimeter between socket 19 (earth) and
socket 31 (signat).

- Run engine and vary engine speed continuously
batwaen 1000 rpm and 4000 rpm,

- Specification: approx. 0.3 ... 10 volls (correspond-
ing to engine speed).

- if the specification is achieved although the on-
board computer does notindicate a consumption
reading, switch off engine and remove dashpans!
insern.

/ e
s P EY Y ELG
hussrsiatssientiy
aaa0n8a

prmassaney

U
=
=
& = - Test cable connaction between Motrenic control
unit {contact 31 or socket 31 at test box, respec-
tivaly} and black 10-pin connector ofthe on-board
computer for open ¢lrcuit on the basis of the CFD.

3

o

24-70



~ It no open circuit exists, the tault is in the dash
panelinsert = Workshop Manual "Elactrical Sys-
lom”,

— If the specification is not achieved, switch off en-
ging and remaove dash panel inser,

e Unplué black 10-pin connector al the on-board
computer,

- Run engine.

~ Spacification: approx.0.3... 10 volts {correspond-
ing 1o engine speed).

- |tthe specification is now achieved, thereis afault
at the on-board computar,

- |{the specification is not achieved, fest cable con-
nection betwaen Motronic control unit and 10-pin
connactor{or shor circuit to positive orto sarth on
the basis ¢f the CFD.

- Il the specification is not achieved although no
short circuit exists, reptace Motronic control unit,

Tesiing road speed sighal T

The road speed sngna! is reqmred forithe foliowmg
functions:™ :

* Gear delaection lor switching off air conditioner
compressor when aceelerating in first gear.
+ Switching idling speed stabilization over from

24-T1

closed-loop control to open-loop control above 8~ -

P €117 ) SN
« Torque converter protectaon for automatic ge&r-'
box — below 20 km/h the stall speed is fowered
after 2 seconds lo 2900 rpm -
* Speed limi} o ¢ s with comion
tyres and for Vohicles Tor USAand ‘Canada.

Notes:

* If the road spead signal fails, engine speed is
fimited at full load to 5320 rom after 4 seconds.

* The fault 00281, Road speed sender -G68 no
signal™ is not stored in the fault memory until it
axisls and an engins spsad of 4000 rom has been
maintained or exceeded at full foad for at least 4
saconds.

— Perform road tes? and read measured value block
(select display group 04) = Repair Group 01.
* Have a second person operate V.A.G 15511
~ Check readout in display field 3.
Note:

4 kev/h Is always displayedif the vehiclais stationary.
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~ The road speed must be displayed if vehicle
speed exceads 4 kim/h.

Note:

 The read speadis displayed insteps of two. Interme-
diate figures cannotl be displayed.

- lithe road speed is not displayed, raise vehicle at
front lefl until the whesl is clear off the ground.

- Caonnect test box V.A.G 1598 with adapter cable
V.A.G 1598/5 to the Motronic control unit = Re-
pair Group 01.

- Connect diode test lamp to socket 18 (positive)
and to socket 50 {signal).

- Switch on ignition.

- Rotatelsft front wheel by hand. When thisis done,
the dicde test lamp must flash {very shor flash
signat).

~ itthe diode lest lamp does not flash, switch offig-
nition and wait at least 30 seconds before unpiug-
ging the connector of the adapter cable V.A.G
1598/5 from the Motronic control unit.

~ Switch on ignition.

- Rotatelefttront wheel by hand. Whenthisis done,
the diode test lamp must flash.

- ithe diodetestlamp nowflashes, repiace Motronic
controf unit,

-« — If the diode lest lamip doaes not flagh, lest cablé
connection:from coniait 50 al the connector for
Motronic cantrol unit (socket 50 of the testbox to
the dash panel insen for open circuit or short cir-
¢uit on the basis of the CFD.

tault finding . with:the: fault- linding: programme
"Testing road speed signal® inthe' Current flow di-
agram, £ieclrica|_ fault findin d Fitting |
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Testing actuation of tachometer

Notes:

Pearform the following test only if no engine speed
is displayed at the tachomatar in the dash pans!
insert.

The tachometar in the dash pansl! inser is actu-
ated by the Molronic control unit,

Connect test box V.A.G 1598 with adapter cable
V.A.G 1598/5 1o the Motronic control unif = Re-
pair Group 01,

Gonnect taster V.A.G 1367 for measuring engine
speed as specified in the operating instructions.
Tha signai wire (green terminaf} is connected to
socket 40 of the test box {use adapter cable set
V.AG 1584),

Run engine at idling speed.
Specilication: Engine speed is displayed.

It the engine speed is displayed on V.A.G 1367,
switch off engine and remove dash panel insert,

Test cable connection betwesan Motronic control
unit {contact 40 or socket 40 at the test box, re-
spactively) and dash pans! inser for open circuit
on the basis of the CFD.

24-75

If no.open eircuit xists; ractity faultin dash panel
insert == Workshop Manual *Electrical System”.

Itthe angine speedisnat displayedon V.A G 1367,
switch off engine, remove dash pane! inseft and
unplug the green 26-pin connector.

Run gnging atidiing speed. ...
If engine speed is now:displayed on VAG 1367, - =
the fault is in tha dash panelinsar} np C

IFengirié speed-is/not displayad or VAG 13
16et wable Eomneelion betivean MBITGHIE e6ht
unif (contact 40 or socket 40 attest box, respective
ly) and dash panel insert tor short cirgyit to posi-
tive or lo negative on the basis:of the-GFD,

1 the engine speedis hal dispiayéd Siough no

short circuit exists, replace Motronic contrat unit,

24-76
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Testing output signal for throitle
valve position

Thig signal can be used as a ioad signal for sther
components {e.g. automatic gearbox).

The test must only be performed if the signalis actu-
ally used for another component,

At present this signal is output but is not used.

— Connect tost box VLA.G 1598 with adapter cable
V.A.G 1598/5 to the Motronic control unit = Re-
pair Group 01.

- Connect diode testlamp V.A.G 1527 to sacket 19
{earth} and 1o socket 54 {signal).

— Hun engine at idling speed.

~ The diode testiamp must light up with a weak light
and become brighter when the accelerator pedal
is deprassed.

— ltthe diode test lamp does not light up or does not
baecome brighter when the accalerator pedal is
dapressed, the following fault may exis!:

* Throtlie valve potentiometer faulty, testing = page
24-50 (no input Information axists for this for the
Motronic control unit) or raplace Motronic control
unit,

- It the diode test lamp lights up and bacomes

brighter when the accelerator peda{ isdepressad, -

......

» Shorttogarthinthe cable from coﬁtacl54oftha kKt
conneclor at the Maétranie conteol unit to the
gearbox control unit

unit (cosa;sta:nl'shon 10

24-77
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Testing auxillary signal for reducing
boost pressure when engine hot

* Porform the foliowing test only if an insufficient
boos! pressure is determined when testing the
boost pressure!

Note:

This signal swilchas offthe boost pressure controt if
angine lamperature is too high and results in the
boost pressure being lowared below 1.5 bar,

The boost pressure control is switched off if the en-
gine lemperature nises above approx, 118°C. Once
the engine lemperature has again dropped below
approx. 113 °C, the boost pressure control is re-
storad.

* Ifthe boost pressure is too low and the engine is
too hot, tast the signaf at the Motronic control unit,
conlact 46,

— Connect lest box V.A.G 1598 with adapter cable
V.A.G 1598/5 to the Motronic control unit and to
the wiring harness = Repair Group 01.

— Measure with hand-heid multimeter V.A.G 1526
between socket 13 {earth) and socket 46 {signal)
during the test of the urbocharger and blow-off
valve (Mechanics, Repair Group 21),

Voltaga at Boost Engine
Motronic ECU | pressury tampearaturs
conlact 46 confrol

grealerihan2V i active: less than about

. :5:11'3:00 I

lessthan 2V | inactive(boost |.greater ‘thar

pressure re-|about 118°C

duced) |7 S

2479
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24-1154

13 ~ Fromfuel tank .

Pressure connections

1 — Motronic control unit
* Fitting location. behind cover below
glove box

2 - Solenoid valve for activated char-
coal filter

3 - Turbocharger
4 — To blow-off valve
5 — Air mass meter
6 — Overrun shut-off valve
* The overrun shut-off vaive reducas

the boost pressure on ovaerrun

7 — Solenold valve for boost pressure
Hmiting

8 — Liquid separator

9 ~ ldling speed stabilization vaive

2481

10 - Connection for ditferential lock

11— Connection for air condltioner
{only ort vehicles with air conditioner)

12 ~ Pressure control valve for crank-
case ve_r_atllatlon

" 14 - Activated charcoal filter

24-82
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) A {at rear right of cylindar head)

Motronic components

1 ~ Plug connaclion, cylinders 4 and 5
(N 1563 and N 164)
{white plug connection)

2 - Plug connection, cylinders 1,2 and
3(N,N128 and N 158)
{whita plug connection)

3 - Plug connection for sender, knock
sensor | front ~-GB1
{blue plug connection}

4 -~ Power output stage | -N122
{actuation for cylinders 1, 2and 3)

§ ~ Plug connectlon for sender, knock
sensor il rear ~GEG
(green plag connection)

6 — Power output stage Il ~N127
{actuation for cylinders 4 and 5)

7 - Plug connection for engine speed
sender —(G28
{grey plug connection}

8 = Plug connection for ignition timing
sender G4
{roferance mark sender, black plug
connection)

28-1

8 — Throttle valve potentiometer ~-G69
(with integral idling speed switch)

10 ~ idling speed stabiiization vaive
~N71
* Testing = page 24-28

11 - Selenocld vaive for activated char-
coal filter ~N80
* Testing =» page 24--37

13.—. intake air temperature sender—Ga2
-+ Testing = page 28-18

connaction)
*Tasting = page 28-13

B~ Engine speed sender -G28
{grey plug connection}
* Tosting = page 28-15

: A5 .= nock sensor /i rear —G68

16 — Plug connection for lambda probe
Lambda probe heater -Z19

*(two-pin black-pitg ‘connection)

Lambda probe -G39
{one-pin signal wire}

17~ Coolant temperature sender (362

* Testing =s page 28-21

28-2
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Technical data ignition

Lambda probe ~-G39
¢ Testing =+ page 2433

Alr mass meter ~G70
* Testing = page 24~58

Overrun shut-off valve
* Testing = Repair Group 21

Soienoid valve for boost pressure
limiting ~N75
* Testing = page 2441

ignition colls —N, N128, N158, N163,
N164

* Tasting = page 2812

Hal! sender -G40

* Testing =» page 28-27

+ Basic setting = page 28-30

Injectors
* Testing = page 24-19

Plug connection for Hall sender
-(40

Knock sensor | front ~G61
Fue! pressure regulator

* Testing system and holding preg-
Sure = page 2411

26-3

Engine code letters

ABY

Ignition timing sender™*

Resistance kQ

approx. 1.0

Engins speed sender*"

Resistance k(2

approx. 1.0

"~ Tasting ignifion timing sender = page 28-13
+~+Testing engine speed sender = page 26-15

Importantl .

* The Ignition timing Is determined in the control unit.

* It is.not possible to adjust the ignition timing point.

25-4



Spark plugs * PartNo.N 101 000 016 AA

{tightening lorque 30 Nm)

"Hosch FS5DPOR
Elactrode gap mm 0.6+ 0.1
Firing order 1-2-4-5-3
Engine speed limited by
Motronic system

Governed speed pm 7200+ 40

Spark plug connector

Resistance k(2 5.0

* Current data = Emissions and idling test binder.

285

Safety precautions regarding
Motronic system

Pay attention to the following points when perform-
ing work on vahiclas with Motronic system to avoid
injuries 10 persons and/or damage to the Motronic
control unit:

Noles:

. -Befora disconnecting the- -baltery, determine the

-2 Do not disconnect or connsect the battery unlsss

- the ignition Is switched off otherwise the Motronic
‘control unit may be damaged, :

* Waital feas: 30 seconds aftersw;fcfung offthaig-

i 7 L Motronie controf unit otherwise the Motronic con-
s trof unit may ‘be'Bamaged.
* Do not disconnect cables of the ignition systam
wonn, unless the igﬁ!fion r‘$ swilched off.
s Donot connect ordisconnect cables of test equip-
Lment unless the ignition is switched off.

28-6



* To operate tha engine af starling speed (a.g. lor
lesling comprassion pressure, tasting Moltronic
systam), unplug the three-pin connectors from
the pewer oulput stages of the ignition coil and
also the canneciors of all five Injeclors.

* Do not disconnect the battery when the engine is
unning.

* Donetapply voltaga to the control unit for simulat-
ing output signals,

* Do nat operate starter when the injectors are rs-
‘moved.

287

- Testing ignition coils, spark plug
\! connectors and power output stages

7 $o s s :
: \ —« — Unscrew ignition coil carrier.

|
= j \ - Unscrew spark plugs.

— Unplug connectors from all five injectors,

OEJYRaAOE |

lion ceils down onto the cylinder head cover as
. Shown Inthe lustration. .. i oo

i —ee-OﬁeEétée;St&‘té.f and. check fermation 'c")f Spaﬂ( at
the spark plugs.
LT

i

Do not 10téh ignition coil holder and spark
,::o;"u;;ra‘;‘r during the test — risk of high-voltage
SN0OCK.

28-8



- It one or several spark plugs does not propary
spark, repeat test with other spark plugs.

~ If the spark is again not properly generated, un-
plug appropriate spark plug connsactor.

- Measure resistance of spark plug connactor with
hand-held multimater V.A.G 1526.

Specitication: approx. 5 ki1,

- If the specification I8 not achisved, raplace spark
plug connector.

- |tthe specificationis achieved, test voltage supply
of the ignition coils = page 28-12,

— It the voltage supply is in order, test actuation of
the power oulput stages.

~ Ifthe actuation of the power output stages isin or-
der and the fault occurs only at one or at a few
spark plugs, switch over both power output stages
as a test and repeat test of ignition sparks.

~ Itthe fault now oceurs at differant spark plugs, re-
place faulty power output stage.

~ | the fault again occurs at the same spark plugs,
replace appropriate ignition coil.

i
\\ LURY

Testing actuation of power oulpul stages -N122
and -N127

— “‘\

Fitting location = page 28-1.

- Unplug both four-pin connectors from the power
output stages
- Connacl dlode tast iamp V.A.G 1527 betwaen
battery positive and contact 2 {earth) of the con-
nector for the right-hand power output stage —
diodé test lamp must light up.

___________ "__m___Cc_;nnecl diode test lamp V.AG 1527 between
""""" battery positivé and contact 2 (earth) of the con-
nector for the left-hand power output stage -

diode:test lamp must light up.

glt he diode test lamp does notlight up during one
o7 both Tests, test cable connection on basis of
CFD, rectlty any open circuit,

il five injectors.

26-9
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1 - Connect diode test lamp betwean engine earh
y;

87 119 /5,5 3\8, 2[0 and inlurn contact 1, 3 and 4 of the connactor for
e T e e the left-hand power output stage and also to con-
£

tacts 3 and 4 of the connector for the right-hand
power output stage.

I Y YL R
i&%aa&aaa&.&a oa
pagaldbilEdsldsd

- Qperate starter each time for a few seconds.
When this is done, the diede test lamp must fash,

~ Y the diode tast lamp does not flash, connect test
box V.A.G 1598 with adapter cable V.A.G 1598/5
only to the wiring harness to the Motronic con-
trol unit =» Repair Group 01.

- - Test the following cables for open circuit or short
circuit on the basis of the CFD:

Connector for | VA.G 1598 | Connector at

left-hand power | socket Motronic
output stage control unit
1 23 23
3 2 2
4 1 1

Connector for | VA.G 1598 | Connector at

lef-hand power | socket Motronic
cutput stage control unit
3 21 21
4 20 20

- Rectify any open circuit or shor circult.

~ Ifnaither an open circuit nor a short circuitis found
and the diode tast lamp does not flash, replace
Motranic control unit.

i =N128;, wN15B, “N163 and ~N164

Fitling focation of piug connactions =» page 28~1,
|tems t1p 8. :

- Separate bolh plug connactions {whilg) at the

cmvmdom

- Spec! ication: Diode test lamp must light up sach
Stimes

9

It ihe specificatians are not achieved, lest cable
~-connection on the basss of CFD and repair, if
gcessary;

28-11
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Testing ignition timing sender -G4

Fitting location of sender and of plug cormection =»
page 28-1.

— Separate plug connection of ignitiontiming sender
{idantitication: biack plug connection),

~« ~ Connect hand-held multimeter V.A.G 1526 with
auxiliary cables from V.A.G 1594 for resistance
maasurement 1o conlacts 1 and 2.

— Specification: approx. 1 k(2.

H

It the specification is not achieved, raplace igni-
tion timing sendar.

4

If the specification is achieved, connect hand-
held multimeter to contacts 1 and 3-and also to
contacts 2 and 3.

Specification: infinite ohms (no continuity) in sach
tase.

If the spacification is not achieved, replace igni-
tion timing sender.

i

itthe specificationis achieved, test cables between
sender coupling and Motronic control unit as fol-
lows:

- Gonnect test box V.A.G 1598 with adapter cable
V.AG 1598/5 only 1o the wiring hamess 1o the
Motronic control unit =» Repair Group 01,

«t_— Fost the following cables for open circuit or short
circuit to:each other on the basis of the CFD:

& From sender coupling contact 1 to socket 48,

«.From sender coupling contact 2 to socket 47.

*" From sendér coupling contact 3 lo socket 19

-.Regtify. any open circuit or short circuit inthe ca-
bles balween sendarcoupling and the connector
Horthe Motronig control unit, contacts 47/48 and
19,

= |f no {ault has been found up to this point, check
o pin for sender at ring gear:

The holder with ignition timing point sender and

engine speed sender must be rermoved in orderto

inspact the pin,

- Crank engine sufficiently untll the pin appears in
the opening.

28-13
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~ Check condition of pin (damaged/bent) and check
that it is tight; replace flywheel if necesary.

, — ltnofaulthas beenfound during alithe lests so far,
raplace Motronic control unit,

Testing engine speed sender —G28

Fitling location of sender and of plug connaction =
page 28-1.

~ Separate plug connaction o engine speed sender
(identification: grey plug connection).

- — Connect hand-held multimeter V.A.G 1528 with
auxiligry cables from V.A.G 1594 for resistance
measurement to confacts 1 and 2.

—-"7 ~ Specification: approx, 1 k&,
] 1/ s - g;g:g%iﬁggation is not achieved, raplace engine
I.

- |{the specification is achiaved, contiect chmma-
terto contacts 1 and 3 and also to contacts 2 and
3.

' Specification: infinite ohms (no continuily} in each
. o - v pmeg

.“Ifthe specification is not achieved, replace engine
speed sander.

£ = lthespacificationis achieved, test cables between

e T e lowstos

...~ Connect test box V.A.G 1588 with adapter cable

25 V.ALG 1598/5 only to the wiring hamess to the
_:_Motr:_gnic control unit =» Repair Group 01,

circuit to each otgner on the basis of the CFD:
* From sender coupling contact 1 to socket 48,
s+ From sender coupling contact 2 to socket 49,

& * From sender coupling contact 3 1o socket 18
{earth).

28-15
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- - Rectify any open circuit or short circuit in the ca-
bles between sender coupling and the connector
for Motronic control unit (contacts 48/49 and 19).

— If no fault has been found up to this point, check

e ———————— T

Py e ]

the teath of the starter ring gear:

SRR coaalLlln &f 4\
i&&&ﬂﬁ&ﬂﬂ&&&ﬂ&&n

The holder with engine speed sender and ignition
fiming poinl sender must be removed in order to
examine the testh.

- Slowly crank engine and check concentricity of
ring gear and also check whether ieeth broken off
or damaged; replace flywheel if necesary.

- Itno fault has been found in all the tesls so far, re-
place Motronic control unit,

28-17

- —G42

“Fitting location of intake air temperature sender =
page 28-2.

* Engine cooled down o room temperature (approx.
---- i 20°C).
= Connect test box V.A.G 1598 wilh adapter cable
HHVAG 1558/5 only fo the wiring harness lo the
Motronic control unit = Repair Group 01.

ullimater V.A.G 1526 with
auxiliary.cal from V.A.G 1594 for resistance
measurement to sockets 30 and 44.

.~ Specilication: 450 .., 650 Q.

“““ R e the specificationis not achieved, push back rub-
ber grommaet on intake air tempaerature sender.

- Connecl hand-held multimeter between the two
contacts of the sendsr.

— Specification: approx. 450 ... 650 Q.

- It the specificationis not achieved, replace intake
air temperalure sender,

~ IHthe specificationis achieved, test wiring between
sender and control unit as follows;

~ Connect hand-held multimetar to socket 30 of the
lest box and in turn 1o the two contacts of the
sender.
28-18



— Specification: approx. 0 Q {continuity) or approx.
450 ... 850 Q.

- This lest should be repeated at socket 44 of the
tost box.

- lfthe spacifications are not achieved, rectity open
circuit in wiring or short circuit on the basis of the
CFD.

~ Read measured value block and select display
group 03 = Repair Group 01,

-~ Chack readout in display field 4.
The intake air temperature is displayed in°C,

Noie:

if the engine has cooled down to room temparature,
the imake air temperalure is approximately in the
range of the ambient lamperature immediately alter
starting.

~ It the intake air iemperature displayed appears
implausible reiative to the ambient temperature,
test cable connection lor short circuit 1o each oth-
erand alse for short circuit o other cables {shunt).,

28-19

" .. Replacing intake air temperature
. ... sender—G42

b
both cables.

=+ Attach cable shoes 1o the bared cable ends and fit
¢4 onat sender.
— Carefully solder both cable shoes to the sander

{sender must not become too hot).

Note:

Do not allow any soidering metal o flow beyond the
cabla shoa infe tha strand of the cable otherwiss
there is a risk of a fracture point.

- Push shrink-fit hoses over the soldered points
and heat.

~ Fit on rubbar grommet and install sender.

28-20
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Testing coolant temperature sender
-G62

Fitting location of coolant temperature sender =o
page 28-2.

* Engins cooled downto room temparature (approx.
20°C)

- Unplug connector at the coolant temperature
sendar.

—= — Conneci hand-held multimeter V.A.G 1526 with
auxiliary cables from V.A.G 1594 for resistance
measurement 10 contacts 1 and 2 of ihe sendar.

~ Specification: approx. 1.5 ... 3.0 k.
-~ Iithe spacificationis not achioved, replace sender.

- It the specification is achieved, test wiring from
sengder o Motronic control unit as follows:

~ Connaect test box V.A.G 1598 with adapter cable
V.A.G 1598/5 only to the wiring harness to the
Motronic controt unit = Repair Group 01.
-« — Tas! cable from socket 4510 contact 1 of the con-
nector al the coolanttemperature sender for open
circuit, Spacification max. 1.0 Q.

- Test cable from socket 30 1o contact 2 of the con-

“Testing signal for coolant temperature
N Noteg: i &

* The coolant temperature sender is a tempera-
=on o Jure-dependentrasistor. i, forexample, the sender
wi nSigrialis lalsified as the resuit of moisture in a plug

connection (same effact as resistor connacted in
arailel), this lfaisification may still be within a
}z;ghga;.which is not detected by the control unit,

&_fguﬂregafding the coolanttemparature sender
15 $lored, a substitute value derived from the in-
lake alr lemperature sender Is displayed in the
measured value block for a time datermined by
the control unit.
After this lime has elapsed, a substitute value for
an gngine al normal operating tempaeralure is as-
sumed.

— Interrcgate faull memory and erase = Repair
Group 01.

— Read measured value biock and select display
group 01 = Repair Group 01.

- Check readout in digplay fiald 2,
The coolant temperature is displayed in°C.

Note:

it the engine has cooled dowr to room temperature,
the coclant temperaiure Is approximately within the
range of tha ambient temparature immediately afier
starting and rises as the engine heals up.

26-21
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- It the coolant temperature displayed appears im-
plausible relative to the ambient temperature orto
the initial heating up of the angine although no
fault is storad, {est cable connaction for short cir-
cuit to each otherand also for short cireuit to other
cables (shunt, e.g. as a resuit of moisture in plug
connactions).

~ It no fault has been found during the tests up 1o
this point, install another coolant lemperature
sendar as a check.

~ W the fault stilt occurs after instaling a diferent
sender, raplace Motronic contro! unil.

Testing voltage supply of Motronic
control unit

~ Tesi tuse ~527 in the auxiliary fuse carrier.

~ Connact fast box V.A.G 1598 with adapter cable
V.A.G 1598/5 only o the wiring harness to the
Motronic contral unit = Repair Group 01.

-~ Connect diode testlamp V.A.G 1527 1o socket 18
{continuous posttive) and in tum 1o the sockets
10, 14, 19 and 24 (earth connections).

- The diode test lamp must light up in éach case.

- Hthe diode test famp does not iight up, rectify op-
an circuit in wiring on basis of CFD.

= Remova fuse ~$28 (auxiliary fuse holder).

- Corihed '&ioda'ias't iémp VAG 1527 to earth
__{sacket 19) and to socket 37 of the test box.

L switeh b ighitr, diode test Iamp HUst light up.

-~ I the diade test lamp does not light up, replace
L Mbtj{orﬁi%gbngml unit,
P

dh &
Y]

e et

R
Lp““%ﬂ;ﬂé&“ng&.&aﬂnﬂl-
T30 K o e D e B

R 1 iasé ~$28.

- i tha diode test iamp lights up, operate starter for
a few saconds.

~ The diode test lamp must light up when the igni-
tion is switched on and during starting.

-« - |fthe diode test lamp goes out when the starter is
operated, perform the following tests:
* Test fuse ~528.
* Test cable from contact 37 to fuse ~S28 for
B7-1099] open circull on the basis of the CFD.
87-10%9 * Tast cable from fuse -528 {0 the fus! pump

relay ~J17 {relay position 10) contact 31 for
opan circuit on the basis of the CFD.

+ Tast fuel pump relay and, it necessary, actua-
lion of fuel pump relay = Repair Group 24.

28-23
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Testing knock sensors —-G61 and
~G66

Notes:

* The knock sensors themselves cannot ba tested
glactrically,

interrogate fault memory = Repair Group 01,

It is important to adhera exactly to the tightening
torque of 20 Nm if the knock sensors are to oper-
ate proparly.

Check plug connection from knock sensor to wir-
ing harness for signs of corrosion,

-

¥

Connec! test box V.A.G 1598 with adapter cable
V.A.G 1898/5 only to the wiring harness to the
Moironic control unit = Repair Group 01,

- Sepafale plig connections of the two knock
sensars in the angine compartment (fitting loca-
tion of plug connections = page 28-1).

2825

- — Tast the foliowing cables for open circuit or short

circuit to sach otheron me bas:s ot the CFD:

g contact 1tosocket

- .11 {signal wire). - -
* Frombrown sensorcou pl ing, contact 21o socket
30.{sensor sarth connection to. control unif).
TOm bmwnsensorcouphng oen!act-at sackel
w00 18- {screening at earth).” .

-—GEG {rear):

* From green*"ehsorcouphng, contact 1tosocket
w29 (signal 4
* ‘Fromgres ﬂgmnsorcouphng,comactztosockal

30 {sensor earth connection to contral unit),
* Fromgreansensor coupling, contact 3 to sockel
19 {scresning at earth).

- Continuity — specification max. 1.0 2.,
Shor circuil — spacification approx. 1 M 1o inli-
nite chms.

-~ Reclify any open circuit or short circuit in the ca-
bles between the respeclive senser coupling and
37 19 55 3§ 201 the connector at the Motronic control unit, contacts

i 11/28, 30, 19.
[z &
naauuﬁaﬂﬂﬂns
iiﬁaaﬁ&&@aasaa L
oAl e BHAEDSL GG L

Nofts:

Usa only goid-piated contacis for rapaining contacts
in the connactors of the knock sensor,

— Hafaultis displayed for the respective knock sen-
87109 sor although the cabls connection is in order, re-
place knock sensor,
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o2 Goninect hand-hald multifeler V.A.G 1526 with.

Testing Hall sender ~G40

The Hall sender is located at the front of the cylinder
head behind the camshaft sprocket = page 28-3,
item 23.

- Connect test box V.A.G 1598 with adapler cable
V.AG 1598/5 to the Motronic control unit (=
Repair Group 01).

- Connect diode test lamp V.A.G 1527 to sockets 8
and 12,

~ Operate starter for a few seconds,

~ The diode test lamp must flash briefly during each
second angine revolution.

- it the diode test lamp does not flash, switch off ig-
nition and unplug three-pin conprector for Hall
sender in front of intake manifold = page 28-3,
itemn 25,

-« — Tost the following cables ior open circuit or short

tircuit to vach other on the basis of the CFD:

* FromHall sender connector, contact 1 to socket
12

* From Hallsender connecior, contact 2 to socket
8

* From Hall sender ¢connector, contact 3 1o sgcket
19

_— Conlinuity ~ specification max. 8.5 Q.

28-27

~a - Rectify any open circuil or short circuil in the ca-
bles between tha Hall sender connector and the
connactor for the Motro it {contadts -
12, 8and 19y :

= {f neither an open dircuil nora shor circuit exists,
swilch on ignition

auxilary cables from V.A.G 1594 for voltage
measurement 1o sockeals42 and 19,

- Specification: 4.5 .. 5

EHE DD iR b
— Connect hand-held multimster V.A.G 1528 to
sockets 8 and 19,

- Spacification: 4.3 ... 5.2 volls.

- |f the specifications are not achisved, replace
Motronic controf unit.

- H the spacifications are achieved, repiace Hall

sendar (Removing and installing Hall sender =
Basic setting of Hall sender, page 28-30).

28-28



Basic setting of Hall sender
Note:

- The Hall sendsr is locatad behind the camshaft
sprocket. it is set by being attached to the cylinder
head.

- ThaHall sender and the camshaft sprocket should
only be checked for signs of mechanical damage.

- Installing and removing Hall sender = Repair
Group 13 {Mechanics).

28-29










Service. @

Technical Bulletin to Workshop Manual
Audi 80 1992 >

Engine code
letters

Booklet Motronic fuel injection and ignition system
5 cylinder) Edition 09/92

Enter in Repair Group list
Repair Group 01 Bulietin No. 1

Affected: Vehicles with control unit, part number 895 807 551A*

* see "Interrogating control unit version"

Subject

New control unit.

A new control unit with extended self-diagnosis functions has been introduced in production.
This bulletin contains the main technical changes, which also apply to Audi 100 1991 >
vehicles with engine code letters "AAN".

l Bulletin | Booklet
Contents page from page
- Reading measuring value biock G R 0118
- Basic setting of engine F R 01-50

430/434/-

Printed in Germany 000.5461.01.20 Bulletin Edition 08.93



Reading measuring value block

Test requirements:

« Engine oil temperature at least 80°C,

» Afl electrical equipment switched off.

» Air conditioner switched off Keep pressing ™"
button on operating and dispiay unit of air
condifioner untit all displays go out.

« Selector lever at "P" or "N,

- Interragate and erase fault memory, see repair
group 0.

- Leave engine running at idle speed.

Rapid data transfer HELP

Select functich XX < Readoutin display

Note ;

A fist of available functions is printed out if the HELFP
hutton Is pressed.

- Press buttons Q ang 8.
{This selects function 08 "Read measuring valug
block™)

Rapid data transfer Q
08 - Read measuring value block

Read measuring value block HELP <
Enter dispiay group number XX

: ‘_'_‘_'O?F‘s_ '

&N as an example

: 5@:&1 ure.

- Press buttons 0 and 1.
(To select "display group number 01"},

00C.5461.01.20



Read measuring vaiue block Q -
Enter display group number 01 < Readoutin display
- Confirm entry with Q buttan.
Read measuring value block 1 < Readout in display
1 2 3 4
Notes:
» The current information in the display is printed out
every time the PRINT button is pressed.
+ Press "C" before selecting another display group.
- Press button -,
Rapid data transfer HELP o
Select function XX <  Readout in dispiay
3
List of display groups
Display group | Readoutin display Designation
number
06 Read measuring value block O | See basic setting, repair group 01
1234586782910
01 Read measuring value block 1|1 = Engine speed
1 z 3 4 |2 = Coclanttemperature:
3= Lambda control vaiue for alrffuet mlxture
. 4 = lgnition timing . -
02 Read measuring value biock 2 |1:= Engine speed
1 2 3 4 |2:= Duration of injection
3;= Bupply voltage at control unit
4 =:Mmpspheric pressure
03 Read measuring value block 3 (1 = Engine.speed i
1 2 3 4 |2 = Enging icad
3 Throttie valve angle
= |ntake manifald temperature
04 Read measuring value block 4 1 = Engine. speed
1 2 3 4 12 = Engineiload
3 = Road spead™ G b
4 = Operating condition: “Overrun cut-off
ldie switch closed
and full thmttle .
lspiay e e
’ Dzsregard display

000.5461.01.20




Display group | Display readout Designation
number
05 Read measuring value block 5 |1 = Engine speed
1 2 3 4|2 = Self-adaptive value 1 of operating curve of idting speed stabilisation vaive -N71
3 = Guty cycie of control signat for -N71
4 = Qperating condition: XX X1  Gear engaged (automatic gearbox only)
XX 11X  Engine torgue reduction (for gearshif;
vehicles with automatic gearbox)
X1 XX Increased idling speed (air conditioner
requires higher heating or cooling output)
1X XX Air conditioner compressor on
08 Read measuring value block 6 {1 = Contral vaiue for airffuel mixure (lambda contro! vaiue)
1 2 3 4 {2 = Self-adaptive value, airffuet mixture S&ambda self-adaptive value} at idle speed
with fuel tank vent function inactive !
3 = Self-adaptive value, airffuel mixture (lambda self-adaptive value; at idle speed or
part throttle and fuel tank vent function active<)
4 = Self-adaptive valug, airffuel mixiure Slambda seif-adaptive value) at part throttle
with fuel tank vent function inactive
Sotenoid valve 1 for active carbon filter -NBO remains closed for a period of 1 min
2} Pulsed operation of solenoid valve 1 for active carbon filter -N8G for a period of
B min
&
Display group | Display readout Designation
number
07 Read measuring vafue block 7 |1 = Control value for idling speed stabilisation
1 2 3 4|2 = Seif-adaptive valug 1 of operating curve of idling speed stabilisation valve -N71
3 = Self-adaptive value 2 of operating curve of idling speed stabilisation valve -N71
4 = Self-adaptive value of idling speed stabilisation (basic air reguirement)
- with air conditioner compressor off
- with no gear angaged (automatics)
08 Read measuring value block 8 |1 = Salf-adaptive valus of idling speed stabilisatien (basic air requirement)
1 2 3 4 - with a&ir conditioner compressor off .
- with no.gear engaged {automatics) b
24 Self-adaptwe valug of idling speed siablhsatlcn (basnc anr requoremem}
- with air conditiongr compressoron
-+ with no gear engaged (automatics) .
3= Self-adaptwe valug of idling speed stabllisatlon thasic aar requlremem)
- with air conditioner compressor off :
“with gear engaged (automatics)
4 = 3elf-adaptive value of idling speed stabilisation (Dasic'air requiremant)
- with air conditioner comprasseron
- with gear engaged (automatics)
09 Read measuring value block 9 |1 = Engine speed - :
(and 10.. 99} 11 2 3 4 12 = Internal progessing value for dwat_i_on__pf e
3 = Duty cycls of control signat for solanoid vale 1 mr active carbon ﬂlter -NBQ
4 = Seif-adaptive value, aitfiuel mixture Hambda self-adaptive valug) at idle speed or

part throftle with tarnk vent funclion active {pulsed operation of solenoid vaive 1 for
active carbon filter -N80 for a period of 6 miny

00054610120




Display group number 01

Display Display on V.A.G 1551 Cause of fault Remedy
field
1 760...840 rpm OK
higher than 840 rpm Idling speed stabilisation valve -N71 at - Accelerate engine briefly 4 times at
bottem end of control range intervals of 15 seconds,
Air leaks downsiream of throttle - Rectify cause of air leak.
Vacuum hoses have become disconnected
Air conditioner not switched off - Switch off air conditioner.
Air conditioner compressor switching signal {- Check air conditioner - see repair
is present although compressor is switched group 87
off
ldling speed stabilisation valve defective
less than 780 rpm ldling speed stabilisation valve -N71 sticking [- Perform final control diagnesis - see
or defective repair group 04
- Check -N71 -see repair group 24
2 B5...105°C OK
higher than 105 ° C Sender for coclant temperature -G62 - Check -GB2 - see repair group 28
defective
Radiator fan not working
lass than 85 ° C Sender for coolant temperature -G62 - Check -G82 - see repair group 28
defective
Thermostat defective
7
Display  |Display on V.A.G 1551 Cause of fault Remedy
field
3 disregard display Can only be {ested with "System in basic
setting 1", display fietd 3
4 8 ...12 * before TDG OK

greater than 12 ° before TDC |!dling speed stabitisation valve -N71

defective

ldle switch -FE0 defective

- Perform final control diagnosis - see
repair group 01

- Check -N71 - see repair group 24

- Chetk -F&0 - see repair group 24

less than 8 © before TDC

tdling speed stabilisation valve -N71%
defective

- Perform final contro! diagnosis - see
repair group 01
i~ Check -N71 - see repair group 24

: mam‘.;’"&‘m):..: o




Display group number 02

Display Display on V.A.G 1581 Cause of fault Remedy
field
1 760...840 rpm Dispiay group number 01 display field 1
2 disregard display
3 125 145V OK
greater than 14.5V Voltage regulator defective - Check voitage regulator - see repair
group 80
less than 125V Battery discharged « Check battery voltage
Voltage regulator defective - Check voltage regulator - see repair
group 90
Voltage drop in wiring fo Motronic contral - Check wiring connections according to
unit current flow diagram
4 ... mbar Cornpars reading with baromeater (e.g. - Check altitude sender -F96 - see repalr
turbocharger tester V.A.G 1397/A) : the group 24.
readings must be approximately the same.

Display group number 03

Display Display on V.A.G 1551 Cause of fault Remedy
field

1 750...840 rpm Sea display group number 01, display field 1

2 26..35% CK

greater than 35 %

Air conditioner switched on

Electrical equipment switched on

Air condilicner compressor is running, even
theugh air conditioner is switched off

Air mass meter -G70 defective

Centrgl hydraulic pump defective. ...

- Switch off air conditioner.

- Switch off electrical equipment.

- Check air conditioner - ses repair group
87.

« Check -370 - see repair group 24.

.. Check central hydradtic pump - see repair

: Crankcase Sreather Ieamﬁg
T HTaEnk vent systern '

turbocharger or downstream of throttle valve
Vacuum hose come off L

Solenood valve 1 for active carbon fntar

Air mass hieter G?O

group 48,
Air leaks nei'ween Lurbocharger ancj th_mttle - Repair leaks.
valye ¢ L T i
less than 26 % Air leaks between airmass meter —G?D and |- Repair feaks

- Cﬁeék vacuum system

-+ Check crankcase breather
527 Check tank vent system

~ Perform final control diagnosis - see
repair greup 91

|- Check -G70 - see repair group 24

000:5454:01.20
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Display Display on V.A.G 1551 Cause of fault Remedy
field
3 §.10<* OK
3 greater than 10 <° Throttle valve potentiometer -G69 cefective |- Check throttle valve potentiometer -GE9 -
or incorrectly adjusted See repair group 24
Throttle cable incorrectly adjusted - Adjust throttle cable - see repair group 20
Throttle valve sticking - Check throttle valve
jess than 5 <° Throttle vatve potentiometer -GB9 defective |- Check throtile valve potentiometer -G69 -
or incorrectly adjusted see repair group 24
4 RS & No specified value: depends on ambient
temperature

H

Display group number 04

Display Display on V.A.G 1551 Cause of fault Remedy
field

1 760..840 rpm See display group number 01, display field 1

2 26..35% See display group number 03, display field 2

3 4 km/h OK (a constant speed of 4 kim/h is displayed

at speeds below 4 km/h)
4 00010 OK (only in idls condition)
Q0000 - - Check -F60 - sea repair group 24

000.5461.01.20
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Display group number 05

Display Display on V.A.G 1551 Cause of fault Remedy
field
1 770...830 rpm OK (displayed in steps of 10 rpm)
greater than B30 or less than | See display group number 01, display field 1
770 rpm
2 70..125 OK
tess than 70 ldling speed stabilisation vaive -N71 sticking |- Check -N71 - see repair group 24
or defective
Throttle valve potentiometer -G69 defective |- Check throttle valve potentiometer -G&S -
or incorrectly adjusted S@e repair group 24
greater than 125 Alr leaks between air mass meter -G70and |- Repair leaks
turbocharger or downstream of throttle valve
Idling speed stabilisation vaive -N71 - Check -N71 - see repair group 24
defective
3 disregard display
4 00 00 CK (only with air conditioner switched off

and no gear selected - automatics)

13
Display group number 06
Display Display on V.A.G 1551 Cause of fault Remedy
field
1 disregard display Value can only be checked with "System in
basic setting 2" display fisld 1
P G79..1.20 See "System in basic setting 2", display field
2
3 disregard display
4 disregard display A
14
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Display group number 07

Display Display on V.A.G 1551 Cause of fault Remedy
field
1 121 .. 140 OK
less than 121 Air leaks downstream of throttle valve - Repair leaks,
[diing speed stabifisation valve -N71 sticking |- Chack -N71 - see repair group 24.
or defective
greater than 140 Al conditioner compressor is running - Check air conditioner - see repair group
although air conditioner is switched off 87.
. Battery discharged - Check battery voltage,
2 70 .. 125 OK
less than 70 or greater thar |See display group number 05, display field 2
125
3 41 .. 61 0K
less than 41 or greater than | dling speed stabilisation vaive -N71 - Check -N71 - see repair group 24
&1 defective
Air leaks - Repair leaks.
4 123.. 137 0K
less than 123 or greater than |Control functien for idling speed stabilisation |- Accslsrate engine briefly and watch
137 valve -N71 display; display must be between 123 and

Throttle valve potentiometer -G69 incorractly
adjusted

137
Adiust -GBS - see repair group 24,

Alr leaks - Repsair leaks,
15
Display group number 09 (and 10 ... 99)
Display Display on V.A.G 1551 Cause of fault Remedy
field
1 770 .. 830 ripm OK (displayed in steps of 10 rpm)
greater than 830 rpm or less | See display group number 01, display field 1
_th e
2 10 : QK
: less than 1. Air'legks between gir mass meter -G70 and {- Repair leaks.

turbocharger or downstream of throtile valve
Vaguum'hose come off
Crankcase breather I€aking

Air mass meter -G70

- Check vacuum system,

- Check crankcase breather.

- Check tank vent system.

- Perform final contro! diagnosis -see repair
group U1

- Check -G70 - see repair group 24

greater than 1.3 ms

Air conditioner switched on
Elegirical equipment swiiched an
Air-conditioner comprassor is running

-1 afthough air conditioner is swilched off
iHAIrmags mater -G70 defective

Central hydraulic pump defective

= pAIr leaks between turbecharger and throttle

- Switch off air conditioner.

- Switch off electrical equipment.

- Check air conditiongr - see repair group
87

- Check -G70 - see repair group 24

- Check central hydraulic purnp - see repair
group 48

- Repair lezks

000.5461.01.20
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Display Display on V.A.G 1551 Cause of fault Remedy
field
3 0.7% QK {tank vent function active for 6 min)
constant 0 % OK (tank vent function inactive for 1 min)
greater than 7 % See disptay group number 02, display fields
1and2
constant 0 % System error - Interrogate fault memory
4 disregard display

17

Basic setting of engine

‘The Motronic contral unit performs the following
______________ functiens during the basic setting:
“-"Solenoid.valve 1 for active carbon filter -NB80 is
“closed.

- ::Self-adaptiire function of fambda mixture contral
- -and idie speed stabilisation are not influenced by
© active carbn filter system.

' Réquireménts:

Al conditioner switched off. Keep pressing "-" key
on operating and display unit of air conditioner until
afl displays go-outi

Set selector fever to P or "N

- Road test vehicle for at least 5 minutes, if possible
without stopping at traffic lights, etc.

18
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- Intarrogate and erase fault memory - sge repair
group 01.

- Continue running engine at idle speed.

Rapid data transfer HELP
Select function XX < Readout in display

Note ;

A list of possibie functions will be printed aut if the
HELP button is pressed.

- Press buttons G and 4.
{To select function 04 "System in basic setting.)

Rapid data transfer Q

04 - Introdugtion of basic setting < Readoutin display

- Confirm entry with Q button,

intreduction of basic setiing HELP

Enter display group number XX © Readout in display

- Press buitons 0 and 1.
{01 selects the function "System in basic setting

")

= Gonfirm entry with Q button,

19

System in basic setting 1 P~
o n 4 < Readout in display
- See page 21 for list of displays and specified
values.
- Press button C if specified values are obtained.
.| introductinn. of basic selting. HELR < Readoutin display

HEnter-display group.rmmber XX e

- Press butions O and 2.
{02 selects function "System in basic setiing 2").

- Confirm entry with Q button.

System in basic setting 2
1 . 2 3 .

< Readoui in display

- See page 21 for list of displays and specified
values.

- Press — button if specified readings are oblained.

Rapid dats transfer HELP

Select function XX

< Readoutin display

20
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- Press buttons Cand 6.

(06 selects function "End output™ )

Rapid data transfer

Display group number 01

Q
06 - End output < Readout in dispiay
~ Gonfirm entry with Q butten,
Rapid data transfer HELP
Enter address worg XX < Readout in display

Display Pisplay on V.A.G 1551 Cause of fault Remedy
field
1 770..830 rpm OK See "Read measuring value block 5",
display field 1
2 B5..105°C OK Sae "Read measuring value block 4",
display field 2
21
Display Display on V:A:G 1551 sl Cause of fault Remedy
field A o E S
3 : 086 1.04 QK o s
» constant 1.0« ;| Insufficient fuel . - Atleast 10 litres of fust in tank.
FRR Jlambda probe defective - - Check tambda probe and tambda controf
Lambda prebe hesating defective function - see repair group 24,
less'than 0.96or Lambda salf-adaptive function not yet - Run engine at idle speed for at lzast 10
greater than 1.04 completed minutes at operating temperature after
: e power supply to controt unit is interrupted
e e {terminal 30).
i Lamibda probe - See display group 02, display field 2
Airleaks dowristream of air mass meter - Repair leaks.
e it :
Fuel system pressure - Check system pressure - see repair group
T I I IOR 24,
B [Leaky it exhatistsystem - Gheck for leaks - see repair group 26.
display fiictuates iregLiarly | insufficient fuel - At least 10 litres of fuel in fank.
Logse contact in lambda prove signal wire |- Check lambda probe and lambda control
E il Lfbia probe heating defective function - see repair group 24,
4 8..12° before TDC - = Olgﬁ;% See "Read measuring value block 1",
s display fieid 4

000.5461.01.20
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Display group number 02 {and 03 ... 98)

Display Display on V.A.G 1551 Cause of fauit Remedy
field
1 0.86..1.04 See display group number 01, display field
3
2 0.78..1.17 oK
tess than 0.78 Fuel system pressure o high - Check system pressure - see rapair group
24,
Air mass meter -G70 defective - Check +G70 - see repair group 24,
Lambda probe defective - Check lambda controf functior: - see
repair group 24.
Air leaks batween turbecharger and throttie |- Repair leaks.
assembly .
greater than 1.17 Fue! system - Chaeck fuel system - see repair group 20
tnsufficient fuel « At least 10 litres of fuel in tank.
Air leaks between air mass meter and - Repair leaks,
turbacharger or in intake manifold
3 disregard display
4 disregard display
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