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Fuel Injection, AFC Syétem

14

Replace gaskets as necessary

Before parforming repair work on the fuel injection system
activate fault memory and perform Output checks See
Repair Group D2 for addiionai information

1— 10 Nm (7 ft 1b)
2— 10 Nm (7 ft Ib)

3 — Banjo bolt
25 Nm (18 ft Ib)

4 — 10 Nm (7 ft Ib)
5 — Fuel supply line

8 — Retaining clip
7 — 10 Nm (7 ft ib)

8 — Banjo bolt
25 Nm (18 ft Ib)

9 — Fuel rail

10 — Fuel injector
when removing. replace upper and lower O-nngs

11 — Manifold gaske!
12 — 10 Nm (T ft ib)

13 — Dashpot
checking adjusting. See Repair Group 20

A-3

Engine code 3B

Turbo | Fuel ecton wyrier. D 4=10-1




Fuel Injection, AFC System

14 — idie stabilizer valve (N 71)
checking sechon 24-80

15 — 10 Nm (7 Tt Ib)

16 — Throttie potentiometer (G 69}
tintegratec nto die switch)
checking section 24-130

17 — 10 Nm (7 t Ib)
18 — Throttie body

19 — intake air temperature sensor (G 42)
checking. see Reparr Group 28

20 —~ Vacuum connections
exploded view. section 24-180

21 — 20 Nm (15 tt 1b)

22 — Fuel return line
20 Nm (18 f1 Ib)

23 — 20 Nm (15 # 1b)

24 — 10 Nm (7 1t Ib)

25 — 25 Nm (18 ft Ib)

26 — 20 Nm (15 #t 1b)

27 — Fusl preasure reguiator
28 — Intake manifold

. Fuel injection system, -
Engine code 3B corgponent layout 24-1 0'13

1




Fuel Injection, AFC System
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1 — Harness connector mounting bracket (for hamess 2 — Ignition coil (N)

connectors A through F) checking. see Repair Group 28

A ignition timing sender (G 4) 3 — Engine coolant tempersture sensor (G 62)
(Black connector) (on right rear of cylinder head)

B Engine speed sensor (G 28) checking. see Repair Group 28

. (Gray connector) 4 — Oxygen sensor (G 39)

C Knock sensor | (Front) (G 81) . checking, section 24-90
{Brown connector) § — Air mass sensor (G 19)

D Oxygen sensor heater connector (D 19) checking, section 24-160
(2 pin Black connector) 8 — Wastegate frequency vaive (N 75)

E Oxygen sensor (G 39) checking, section 24-110
(Green signal wire) 7 — By-pass vaive (N 65)

F Knock sensor |l (Rear) (G 66) checking, see Reparr Group 21
(Blue connector)

Engine code 38 Fus hector trves 24=10-2
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Fuel Injection, AFC System

8 — Oil temperature sensor (G 68)

9 — Fuel injector (N 30. 31, 32, 33. 83)
checking, section 24-60

10 — Dynamic oﬁ pressure switches
A Oil pressure switch (F 1)
B Oil"%ressure sensor (G 10)

11 — Knock sensor | (Front) (G 61)

12 — Throttie potentiometer (G 68)
{integrated with »dlg switch)

13 — Carbon canister frequency. valve (N 80)
checking, section 24-100

14 — idle stabilizer vaive (N 71)
checking, section 24-80

15 — intake air temporhture sensor (G 42)
checking, see Repar Group 28

16 — Ignition distributor (O) with Hall sender (G 40)
e checking Hall sender. see Repatr Group 28
e Basic adjustments. see Repair Group 28

17 — Knock sensor | (Rear) (G 66)

18 — Fuel pressure regulator .
system pressure and restdual pressure checking.
saction 24-40

19 — Flywheel sensors

A Ignition timing sender (G 4)
(Black connector)
checking. see Repair Group 28

B Engine speed sensor (G 28)
(Gray connector)
checking, see Repair Group 28

. Fuel injection system,’
Engine code 3B D 24-1 0-22a




Fuel Injection, AFC System

Safety Precautions

Rules of cleanliness

CAUTION

When working on the fuel supply/injection
system, carefully observe the following rules:

1~ Thoroughly clean connection and
surrounding areas before loosening
connection.

After removing components, place in
clean area and cover with foil or paper.
Avoid using rags!

Components which have  been opened
or disassembied must be carefully
covered or sealed if repair cannot be
carried out immediately.

4~ Install clean parts only.

e Remove replacement parts from package
just before installing.

e do NOT use spare parts that were
stored ioose or unpackaged (e.g. in tool
boxes, etc.).

5-— When fuel system is open:

® Avoid using compressed air whenever
possible.

® Avoid moving the vehicle whenever
possible.

Engine code 3B Safety precautions 24-20-1




Fuel Injection, AFC System

Safety measures
CAUTION

Observe the following precautions to prevent
personal injury as well as possible damage to
the 1gnition system components.

e do NOT disconnect the Motronic control
unit until at least 20 seconds after
switching off the ignition
switch OFF the ignition before
connecting or disconnecting components
or test equipment
connect and disconnect battery ONLY
with ignition switched OFF otherwise the
Motronic contro! unit could be damaged
if the engine must be cranked but not
started (for compression testing etc.)
disconnect power output stage of ignition
coil and fuse 13
after each start attempt wait at least one
minute before trying again
do NOT crank engine with injectors
removed '
do NOT use battery booster longer than
one minute nor should 16.5 volts be
exceeded
do NOT wash engine unless ignition is
switched OFF .
disconnect BOTH battery terminals
whenever arc or spot welding
before towing. vehicles with a defective
ignition system (or wherg this 1s
suspected) must have terminal 1 (green)
of the 1gnition coill disconnected
do NOT connect a condenser of any
kind to terminal 1 of the ignition coll
when installing noise suppressors. ONLY
use 1000 chms for high tension wires
and-5000 ohms for spark plug
connectors
&do NOT replace distributor rotor (marked
R1) with a different type
if the vehicle 1s heated up (e.g. in a
painting booth) do NOT start the engine
until it has had sufficient time to return to
room temperature

.

§

CAUTION

Before disconnecting a customers battery:

ALWAYS ask for the radio code (if equipped A varnety of electrical connectors are used on this
with an anti-theft radio). vehicle, ALWAYS use the VW 1594 adaptor kit to

connect test instruments to these connectors.

Note

Engine code 38 Safety precautions 24-20-2




Fuel Injection, AFC System

TJechnical data

System pressure without vacuum 3.0to 3.2 bar
(with engine running) (43.5 to 46.4 psi)

with vacuum 2.4 to 2.7 bar
(34.8 to 39.2 psi)

Residual pressure with engine cold 2.5 bar (36.3 psi) minimum
(after 10 minutes)

with engine warm 2.8 bar (40.6 psi) minimum

Injector pressure ml per 30 seconds 150 to 170
‘idle speed checking value | 800 = 30 rpm
* CO content checking value 07 = 0.2 vol. %

8 Checking conditions _
e Activate fault memory, see Repair Group D2 for additional information

Engine warm, oil temperature 80°C (176°F) minimum
Throttle in idie position (against stop)
All electrical consumers switched OFF
A/C switched OFF
NO fuei pressure measuring devices conhected
Radiator cooling fan NOT running during measurements

Engine code 38 Technical data 24'30'1




Fuel Injection, AFC System

Pressure, Checking

WARNING

Fire hazard Do NOT smoke or have anything
in area that can ignite fuel

Requirements
e fuse number 13 OK
fuel fiter OK (not plugged)
Battery voltage 12 volts minimum
All electrical consumers switched OFF
A 'C switched OFF

Remote control VAG 1348/3A, connecting

® remove fuel pump reiay from fuse/relay panel
position 10

® connect VAG 1348/3A remote control adaptor to
terminal 52 of fuel pump relay socket

® connect aliigator chip of remote control to jump
start terminal (battery -} in engine
compartment

VAG1348/3A
VAG1348/3-2

-m remove fuel return line from tfuel pressure
reguiator (arrow)

Engine code 38 Fuel pressure, checking 24-40'1




Fuel Injection, AFC System

m disconnect fuel line from fuel rail (arrow)
e this fuel line 1s connected to the fuel pressure
regulator

® remove mounting bolts (arrows) from fuel
pressure regulator i

@ remove fuel pressure regulator complete with
bracket from intake manifold
e carefully pull off fuel line from intake manifold

a disconnect fuel line (arrow) from fuel pressure
regulator

m reconnect fuel line removed from fuel pressure
regulator to fuel rail
e rotate fuel line 180° from normal instalied
position

Engine code 3B

Fuel pressure, checking 24'40'2




Fuel Injection, AFC System

m reconnect fuel return line to, fuel pressure

..I"—\"%%""‘ regulator (arrow)
\-I#" A .

& Sl
)
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® connect pressure tester VAG 1318 between
pressure regulator and rotated fuel ne on fuel
fail - .
® lever on tester must be open (handle parallel
to hne)

® disconnect vacuum line from fuel pressure
regulator and plug off line
Note

Replace the fuel pressure regulator if fuel leaks out
of the vacuum port during the following test.

® briefty operate remote contro!
® fuel pump must run

If NO

s check fuel pump operation. see Reparr Group
20
® operate remote control until pressure no fonger
increases
® must be 3.0 1o 3.2 bar (43.5 to 46.4 psi) with
pump running
¢ must be 2.5 to 2.7 bar (36.3 to 39.2 ps))
immediately after fuel pump 1s switched off

Note

If there 1s no pressure increase. check if fuel supply
and return lines are reversed.

Engine code 38 Fuel pressure, checking 24-40-3




Fuel Injection, AFC System

A— Supply line (to fuel supply rail)

B - Return jine (from fuel pressure regulator)

If specified pressure NOT obtained

= check tuel pump. Repair Group 20
= check fuel supply line for leaks. damage or
possible pinching, e.g. in area of floor ~
m repair or replace as necessary
If NO damage is detected but pressure is still NOT
obtained i
u replace fuel pressure regulator and repeat test

If specified pressure is exceeded

.m check. fuel return line for damage or pinching,
e.g. in area of floor
a check for flow. repair or replace as necessary

n
CAUTION

Excessive fuel pressure can rupture the
pressure regulator diaphragm, allowing fuel to
enter the engine through the vacuum '
connection.

Note

During the following tests, the engine must not run
any longer than necessary with the vacuum hose to
the pressure regulator disconnected. Disconnecting
it raises the fuel pressure causing a mixture
enrichment. This in turn can cause the oxygen
sensor conirol to exceed its limits which will then
generate a fault in memory.
® start engine and let run at idle
® switch OFF all electrical consumers
® switch OFF A/C
® connect-hand vacuum pump US 8026 to fuel
pressure regulator and apply vacuum -~
® observe pressure drop on gauge
e must drop approx. 0.5 bar (7 psi)

If pressyre does NOT drop

® check vacuum hose for feaks, cracks or
damage

® check installed vacuum hose for flow by
disconnecting from pressure regulator and
biowing through :

® replace or repair as necessary

Engine code 398 "Turb& Fuei Pressure, Checking 24-40'4




Fuel Injection, AFC System

N

if NO damage and flow OK

® replace fuel pressure regulator

Note

Installation is reverse of removal procedure.

m connect and tighten fuel line parallel with
bracket (as shown) )

Residual préssure, checking

® switch OFF ignition
m obsérve pressure on gauge 10 mmutes after
shutting off engine
e must be 2.5 bar (36.3 psi) minimum (engine
-+ cold) or 2.8 bar (40,6 psi) minimum (engine
hot)

Note

An increase in pressure with a warm engme is due
to fue!l expansion and is normal.

If pressure is below specification:

m check VAG 1318 pressure tester for leaks
® check fuel lines for leaks

m check fuel pump check valve. see Repair Group

20
m check fuel injectors for leakage. section 24-60

& replace or repair as necessary

If NO leakage and check valve OK

8 replace fuel pressure regulator

® repeat residual pressure check

® erase fault memory after checking system and
residual pressures, see Repair Group D2 for
additional information

k)

Engirte code 38

) Fuel Pressurje. C’hecking 24-40-5




Fuel Injection, AFC System

Fuel Pump Relay ‘(J 17), Checking

remove fuses 13, 24 and 28 .

connect US 1115 (VAG 1527B) LED tester Ay

between ground and right terminal for fuse 1%

operate starter briefly

e fue! pump relay must click in (audibly) and
LED tester must light up

If fuel pump relay does NOT click in
m check fuel pump relay triggering (this section)
If LED tester doessNOT light up

® check fuel pump relay wmng and connections
(this section)

Note

First connect LED tester US 1115 (VAG 1527B)
between ground.and the left terminal of fuse 24 and
perform the following steps then connect the tester
between ground and the left terminal of fuse 28 and
repeat the steps.

m switch ON ignition
e LED tester 'must not light up until engine is
cranked

1f LED tester lights up

@ connect LED tester to right terminal of
respective fuse '
w switch ON ignition :
e LED tester must not light up until engine is
cranked

operate starter briefly
e LED tester must light up. while cranking

It NO

& check fuel pump relay wiring (this section)-
It LED tester lights up during cranking

® reinstall fuses 13, 24 and 28
Fuel pump'relay wiring, checking

a switch ignition OFF

Engine code 38 Fuel Pump Relay (J 17), Checking 24-50'1




Fuel Injection, AFC System

"

m remove fuel pump relay from fuse relay panel.
iocation 10
® switch multimeter US 1119 (VAG 1526) 10
resistance range
m check for continuity (0.5'0hms maximum)
between the following terminals .
® between fuse 13 and terminal 52 of fuel
pump relay socket
® between fuse 24 and terminal 59 of tuel
pump relay socket
e between fuse 28 and terminal 59 of fuel
.pump relay socket

it continuity NOT obtained

® check for open circujf in wiring using wiring
diagram, replace or repair as necessary

If wiring OK
s replace fuet pump relay

Fuel pump relay triggering, checking

a remove fuel pump relay from fuse relay panel,
location 10
switch muitimeter US 1119 (VAG 1526) to 20
Volt range
switch ignition ON

connect multimeter between terminals 46 and
50 then between 48 and 50 of fuel pump relay
socket .

e must be approx. battery voitage.

It NO

@ check for apen circuit in wiring using wiring
diagram, repair or replace as necessary

® connect US 1115 (VAG 1527B) LED tester as
follows: red lead to tevAwnal 46 and black lead
to terminal 47 of fuel pump relay socket
switch ignition ON
® LED tester must light up dimly

»

crank engine with starter
® LED tester must light up more brightly during
cranking

If LED tester does NOT get brighter during cranking

® connect VAG 1598 Test box to Motronic control
_unit harness connector using adaptor cable
VAG 1598/5
o control unit is NOT connected

Fuel Pump Relay (J 17). Checlung 24-50-2 ‘




Fuel Injection, AFC System

®m check wiring between terminal 47 in fuel pump
relay socket and terminal 3 of Test box for
continuity

37 19 55 3 ® must not be greater than 0.5 ohms

1‘5&5055‘&&555 ‘f t ) NOT bt ‘ d
adaddd con lnuw’ obtaine
Kfﬁﬂ‘fﬁﬂﬁamugg :

m check for open circuit in wiring using wiring
diagram, repair or replace as necessary

It wiring OK and LED tester does NOT light up

m replace Motronic control unit
8 reinstall fuses 13, 24 and 28

Fuel Pump Relay (J 17), Checking 24-50-3




Fuel Injection, AFC System

Fuel Injectors, Checking

m perform Qutput checks diagnosts. see Repatr
Group D2 for additional information

If ALL injectors do NOT click
® check fuel injector triggering (this section)

If ONE or more injectors do NOT click
. B switch multimeter US 1119 to resistance range

B connect muiltimeter across fuel injector terminals
e must be 15 to 17 ohms

If NO
® reptace fuel injector

If injector resistance OK

B install substitute injector and repeat Output
. check

If substitute injector clicks
m replace defective injector

Fuel injector triggering, checking

® remove harness connector from injector to be
tested ‘
m remove fuse 28. ensure that fuse 27 is OK

connect US 1115 (VAG 1527B) LED tester
between terminal 2 of injector harness-
connector and ground

switch ON ignition

e |ED tester must light up

If NO

® connect VAG 1598 Test box between Motronic
control unit and control unit harness connector
using adaptor cable VAG 1598/5

® connect LED tester between terminal 19
(ground) and terminal 37 of Test box

s switch ON ignition
e LED tester must light up

Engine code 3B

Fuel injectors, c?;ecklng 24-60-1




Fuel Injection, AFC System
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I NO

® check for open circuit between terminal 37 of
control unit harness connector and terminal 2 of
respective injector harness connector using
RWiring diagram. repair or replace as necessary

If wiring OK

m replace control unit
m reinstall fuse 28

® connect LED tester between terminal 2 of
injector harness connector and ground
@ switch ON ignition and operate starter motor for
a few seconds
e LED tester must light up when ignition is
switched ON and remain ON during cranking

If LED tester goes out du>ring cranking

® check fuse 28

® using wiring diagram. check wiring for continyity
between terminal 2 of respective injector
harness connector and fuse 28

using wiring diagram. check wiring for continuity
between terminal 59 of fuel pump relay socket
and fuse 28

check fuel pump relay and triggering, see
section 24-50

Engine code 3B

Fuel injectors, checking 24-60'2




Fuel Injection, AFC System,

@ connect LED tester black lead t§ terminal 1 and
red lead to terminal 2 of injector ‘harness
connectos :
perform Output check diagnosis, see Repair
Group D2 for additional information
® when triggering the injector under test: LED

tester must flash briefly no more than 5 times

If LED tester does NOT flash or stays ON
continuously

® connect VAG 1598 Test box to Motronic control
unit harness connector using adapte:’gable
VAG 1598/5
® control unit is NOT connected

using wiring diagram, check for continuity or
short to ground hetween terminal 1 for each
injector harness connector and following
terminals of Test box:

Cylinder # Test box terminal #

-~ 17
- 16
— 15
35
— 34

If wiring NOT OK

B replace or repair wiring between fuel injector
harness connector and controt unit harness
connector as necessary

it wiring OK

m replace Motronic control unit

Engine code 38 Fuel injectors, checking 24-60-3




Fuel Injection, AFC System

Fuel injection quantity, comparative
measurement

WARNING

Fire hazard. Do NOT smoke or have anything
in area that can ignite fuel.

Test preparations

Requirement *
e System pressure OK

m disconnect fuel supply line from fuel rail (arrow)
® remove fuel return line from fuel pressure
regulator

® remove mounting bolts (arrows) from fuel
pressure regulator

w remove fuel pressure regulator complete with
bracket from intake manifold
e carefully pull off fuel line from intake manifold

Note

Before installing, lightly lubricate fuel injector o-rings
with clean engine oil. Use care during installation to
avoid damaging the o-rings.

-

connect fuel supply line to fuel rail and place
railfinjector assembly in analyzer VAG 1602
connect fuel return line to pressure regulator
perform following checks for each injector
starting with cylinder number 1

Engine code 38 Fuel Injectors, checking 24-60'4




Fuel Injection, AFC System

connect one terminal of fuel injector to ground
using adaptor from VW 1594 adaptor kit
connect other terminal of injector to jumpstart
post (battery <) using adaptor wire

VAG 1348/3-2 and remote control

VAG 1348/3A

connect VAG 1598 Test box to Motronic control
unit using adaptor cable VAG 1598/5

switch ON ignition

jumper terminals 3 and 10 of Test box using
adaptor wire from VW 1594 kit and 15 Amp
fusible lihk

e fuel pump must activate

inspect tip of injector while fuel pump is running
® |eakage must NOT exceed 2 drops per
minute

If YES
®m replace defective injector(s)

After establishing that ALL of the injectors are
leak-tight

8 perform following checks for each njector
starting with cylinder feimber 1

= switch ON ignition

® operate remote control VAG 1348/3A for 30
seconds

After ALL five injectors have been triggered

switch OFF ignition

remove fuel injector/rail assembly from
VAG 1602 analyzer

place analyzer on flat surface and comipare
quantities of accumulated fuel

® must be between 150 and 170 ml

If measured value of one or more injectors is above
or below spec -

s replace defective injector(s)

Note

Always replace the upper and lower o-rings if a fuel
injector 1s removed.

Fuel Injectors, Checking 24-60'5
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Fuel Injection, AFC System

Idle Speed And CO Content, Checking

Idle speed. checking
Note
Idie speed CANNOT be adjusted.

Checking requirements

® Fault memory read and all faults eliminated

e engine warm, oil temperature 80°C (176°F)
minimum
Throttle against idle-stop
All electrical consumers switched OFF
A/C switched OFF
NO pressure measuring devices attached to
fuel system

CAUTION

Do NOT take any measurements while the
radiator cooling fan is running.

m connect VAG 1367 engine tester
® negative terminal to ground
e Positive terminal to jumpstart terminal in
engine compartment
e Green wire to terminal 1 of ignition coil

® 5 Cylinder setting selected
® start engine and let idie
® idle speed must be 770 to 830 rpm

If NO

m activate fault memory again. see Repair Group
D2 for additional information

& perform Output checks diagnosis. see Repair
Group D2 for additional information ‘

® check Basic Settings, see Repair Group D2 for
additional information

CO content, chec;king
Note
CO content CANNOT be adjusted.

Checking requirements
e Fault memory read and all faults eliminated
® Engine warm, oil temperature 80°C (176°F)
minimum .
e Throttle against idle stop

- idie speed and
Engine code 3B CO content, checking 24-70-1




Fuel Injection, AFC System

® All electrical consumers switched OFF

® A/C switched OFF

e Crankcase breather remains connected

e NO pressure measuring devices attached to
fuel system

CAUTION

Do NOT take any measurements while the
radiator cooling fan is running.

-

connect CO tester EPA 75 (or EPA approved
equivalent) to CO tap tube (near Oxygen
sensor) using adaptor VAG 1363/3

start engine and let idie

e CO content must be 0.5 to 0.9 % vol.

If NO

m verify that all spark plugs and related ignition
components are OK

T

CAUTION

™
Failure of just one spark plug can cause a
sharp rise in CO content.

if NO

m activate fault memory again, see Repair Group
D2 for additional information

m perform Output checks diagnosis.. see Repair
Group D2 for additional information
check Basic Settings, see Repair Group D2 for
additional information

3 idle speed and
Engine code 38 co contont.'chocklng 24-70-2




Fuel Injection, AFC System

Idle Stabilization System, Checking
idle stabilizer valve (N 71), electrical checking
m disconnect idle stabilizer valve harness
connector

m switch multimeter US 1119 (VAG 1526) to 200
Obm range

® connect muitimeter to idle stabilizer valve
® must be 7.5 to 8.5 ohms

If NO

m replace idle stabilizer vaive (N 71)

Idle stabilizer valve, mechanical checking

’

s remove idle stabilizer vailve (N 71)

m visually inspect rotary valve for scoring
m check for ease of movement

CAUTION

Check movement by hand ofnly. Do NOT try to
move the valve using a tool.

® re-connect harness connector to valve (still
removed)
m perform Output checks diagnosis: see Repair
Group D2 for additional information
® advance through Output checks until step for
idie stabilizer valve
m energize valve and observe movement from
stop to stop
If scratching or scoring is present which adversely
affects ease of movement or if the rotary valve does
not move easily (sticks, runs with difficulty. or does
not travel fully from stop to stop)

® replace idle stabilizer valve

Engine code 3B

Idie stabilization system, checking 24-80-1




Fuel Injection, AFC System

Idle stabilizer valve triggering, checking

m remove harness connector from idle stabilizer
valve

8 connect US 1115 (VAG 1527B) LED tester
between terminal 2 of harness connector and
ground

m operate starter for a few seconds
e LED tester must light up

if NO

B check fuses 24 and 28

® check for continuity between terminal 1 of
harness connector and fuse 24 using wiring
diagram

check for continuity between fuse 24 and
terminal 59 of fuel pump relay socket on fuse
relay panel

check fuel pump relay triggering, see section
24-50 :

connect US 1115 (VAG 1527B) LED tester (it
not already connected) between terminal 2 of
idle stabilizer harness connector and ground
perform Output checks diagnosis. see Repair
Group D2 for additional information

® LED tester must light up

Note

Regardless of which component step i1s present in
the output check, terminal 1-:0of the harness
connector must display positive voltage.

if LED tester does NOT light up

® connect VAG 1598 Test box to Motronic control
unit harness connector using adaptor cable
VAG 1598/5
® control unit is not connected

Engine code 38 idie stabiiization system, checking 24-80-2




Fuel Injection, AFC System

®m uysing wiring diagram, check for continuity
between terminal 1 of idle stabilizer valve
harness connector and terminal 37 on Test box.
replace or repair as necessary

o terminal 37 of Test box corresponds to
terminal 37 of control unit harness connector

SQ 201 it wiring OK

AG5oanEaasRAE A ® replace control unit
F Y-y W .y T ) K
fffﬁgffunnﬂeﬁij = ® disconnect VAG 1598 Test box and adaptor

cable
m re-connect control unit to harness connector

connect LED tester with red wire tp terminal 1
and black wire to terminal 2 of idie stabilizer
valve harness connector

perform Qutput checks diagnosis. see Repair
Group D2 for additional information

during triggering of the idle stabilizer valve step.
LED tester must blink (LED tester becomes
slightly brighter and dimmer but does not go out
completely)

If LED tester does NOT blink or if it lights up
continuously

connect VAG 1598 Test box to Motronic control
unit harness connector using adaptor cable
VAG 1598/5

e control unit is not connected

If LED tester lights up continuously

Engine code 3B idie Stabilization System, Checking 24-80-3
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® check for continuity between terminal 1 of idle
stabilizer valve harness connector and terminal
4 of Test box. replace or repair as necessary
e terminal 4 of Test box corresponds to
terminal 4 of control unit harness connector

If LED tester does NOT blink

8 check for continuity between terminal 2 of idle
stabilizer valve harness connector and terminal
4 of Test box, replace or repair as necessary
e terminal 4 of Test box corresponds to
terminal 4 of control unit harness connector

If wiring OK

® replace Motronic control unit

Engine code 3B

idie Stabilization System, Checking 24-80-4




Fuel Injection, AFC System

»
Oxygen Sensor System, Checking

Oxygen sensor heating (Z 19), checking
Note

The Harness connector for the Oxygen sensor
heater is located at the back of the engine
compartment on the firewall.

m disconnect harness connector 1 from Oxygen
sensor heater

= switch US 1119 (VAG 1526) multimeter to 20
Volt range

® connect multimeter between terminals 1 and 2
of harness connector

m start engine and let idle
® must be approximately 12 to 14 volts

If NO

® check fuse 29

m check for continuity between terminal 2 and
fuse 29 using wiring diagram

m check correctness of pin assignments in
connectors, using wiring diagram
check for continuity between terminaf 1 of
harness connector and ground
repair or replace for the above conditions as
necessary

«

check for continuity between terminal 52 of fuel
pump relay socket and fuse 29 using wiring
diagram :

Engine code 3B

Oxygen sensor system, checking 24-90'1




Fuel Injection, AFC System

If wiring OK

“m connect test adaptor VAG 1315A/1 to harness
connector 1

switch multimeter or equivalent to 10 Amp

range

connect multimeter to test adaptor

start engine and let idle

e must be 0.5 to 3.0 Amps (current increases
as sensor warms up)

If current value NOT obtained

® replace oxygen sensor

Oxygen sensor triggering, checking

m disconnect Oxygen sensor harness connector 2
(signal wire}) «
switch multimeter US 1119 (VAG 1526) to 2
Volt range .
connect multimeter between harness connector
and ground )
switch ON ignition
® must be 450 = 50 mV

Iif NO

m connect VAG 1598 Test box to Motronic control
unit_ harness connector using adaptor cable
VAG 1598/5
o control unit is not connected

check for continuity between Oxygen sensor

harness connector (signal wire) and terminal 28

of Test box, replace or repair as necessary

® terminal 28 of Test box corresponds to
terminal 28 of control unit harness connector

check for continuity between engine' ground and
terminal 10 of Test box using wiring diagram.
repair or replace as necessary

Note

R

To functionally test the Oxygen sensor system.
check basic adjustment of the engine, seg Repair
Group D2 for additional information. When observing
the VAG 1551 display during the Basic setlings
function. channei 8 value MUST fluctuate around an
average of 128.

Engine code 38 (:')xygon sensor system, checking 24-90-2




Fuel Injection, AFC System

Oxygen sensor (G 39), removing/installing
Note

The Harness connectors for the Oxygen sensor
heater and signal wire is located at the back of the
engine compartment on the firewAll.

m disconnéct harness connectors 1 and 2 for
Oxygen sensor heater and signal wire
bend bracket for connector 1 and push
connector out
cut tie wraps
unscrew Oxygen sensor, for installation location
and tightening torques see Repair Group 26

observe the following points during Oxygen

sensor installation

e Tie wraps MUST be installed in same
position and locations as original to prevent
contact between the wiring and the exhaust
pipes.
Coat the Oxygen sensor-threads with an
anti-sieze compound befofe installing.
Do NOT aliow anti-sieze compound to enter
slots on tip of sensor.

Engine code 38

Oxygen Sensor System, Checking 24-90-3




Fuel Injection, AFC System

Wastegate Frequency Valve (N 75),
Checking

The wastegate frequency valve is located in front of
the turbocharger. The valve limits boost pressure by
controling the wastegate. The valve operates on a
duty cycle based on manifold pressure and is
controiled by ;;he Motronic control unit.

¢
Valve resistance, checking

m disconnect frequency valve harness connector
(arrow)

®m switch muitimeter US 1119 (VAG 1526) to
resistance range

® connect muitimeter between frequency valve
terminals
® must be 25 to 35 ohms

If NO

w replace wastegate frequency valve (N 75)

m disconnect frequency valve harness connector
(arrow) g
m connect US 1115 (VAG 1527B) LE

ground using VW 1594 adaptor il
®m operate starter for a few seconds
® LED tester must light up during ¢cf

If NO
® check fuses 24 and 28

Engine code 38 Wastegate Frequency Valve (N 75), Checking 24-1 00-1




Fuel Injection, AFC System

m check for continuity between terminal 1 of
harness connector and fuse 24, using wiring
diagram. replace or repair as necessary

m check for continuity between fuse 24 and
terminal 59 of fuel pump relay socket in
fuse/relay panel. using wiring diagram. replace
or repair as necessary
check fuel pump relay triggering, see section
24-50 '
perform Output checks diagnosis, see Repair
Group D2 for additional information
e | ED tester must light up

Note

Regardiess of which component is being checked
by in the output check, terminal 2 of the frequency
valve harness connector must display positive
voltage.

It NO

m connect VAG 1598 Test box to Motronic control
unit harness connector using adaptor cable
VAG 1598/5
e control unit is not connected

check for continuity between terminal 1 of
frequency valve harness connector and terminal
37 of Test box, replace or repair as necessary

Engine f:ode 3B " Wastegate frequency valve (N75), checking 24-1 00'2




Fuel Injection, AFC System

e terminal 37 of Test box cori’esponds to
terminal 37 of control unit harness connector

37 19 ;5 If wiring OK
; ST CABOAE AN & replace contro! ‘unit

ryYy ¥y
Yy

m disconnect VAG 1598 Test box and adaptor
cable :
reconnect control unit to harness connector

connect LED tester with red wire to terminal 1

and black wire to terminal 2 of wastegate

frequency valve harness connector

perform Output checks diagnosis. see Repair

Group D2 for additional information

® during triggering of the soienoid valive step,
LED tester must blink

It LED tester does NOT blink or if it lights up
continuously

B connect VAG 1598 Test box to‘Motl.'onic control
.unit harness connector using adaptér cable
VAG 1598/5 "
® control unit is not connected

It LED tester lights up continuously

® check for continuity between terminal 2 of
frequency valve harness connector and terminal
23 of Test box. replace or repair as necessary
37 19 55 o terminal 23 of Test box corresponds to
\ /,/__ terminai 23 of control unit harness connector

aca
A R ASiANaRasEsE

If LED tester does NOT blink

® check for continuity between terminal 1 of
frequency valve harness connector and terminal
23 of Test box. replace or repair as necessary
e terminal 23 of Test box corresponds to
terminal 23 of control unit harness connector

If wiring OK

= replace Motronic control unit

Engine code 3B Wastegate frequency vaive (N75), checking 24-1 00'3




Fuel Injection, AFC System

Carbon Canister Frequency Valve (N 80),

Checking -

The carbon canister frequency valve is Iyocated
behind the engine between the cylinder head and
the firewall.

Valve resistance, checking

m disconnect frequency valve harness connector
® switch muitimeter US 1119 (VAG 1526) to 200
ohms range

a connect multimetgr between terminals of
frequency valve
® must be 40 to 50 ohms

It NO

m replace carbon canister frequency valve (N 80)

Triggering, checking

- disconnect frequency valve harness connector
connect LED tester US 1115 (VAG 1527B)
between terminal 2 of harress connector and
ground using VW 1594 adaptor kit
operate starter for a tew seconds
e LED tester must light up during cranking

It NO

m check fuses 24 and 28

® check for continuity between terminal 2 of
harness connector and fuse 24 using wiring
diagram, replace or repair as necessary

Engine code 3B

Wastegate frequency \'mt:ro. checking 24-1 1 0'1




Fuel Injection, AFC System

= check for continuity between tuse 24 and.
terminal 59 of fuel pump relay socket in
fuse/relay pane!, using wiring diagram, replace
or repair as necessary
check fuel pump relay triggering. see section
24-50
perform Output checks diagnosis. see Repar
Group D2 for additional information
& LED tester must light up

Note

Regardless of which component is being checked in
the output check, terminal 2 of the frequency valve
harness connector must display positive voitage.

If NO

m connect VAG 1598 Test box te Motronic controt
unit harness connector using adaptor cable
VAG 1598/5 C
e control urjit is. not connected

)

& check for continuity between terminal 2 of
frequency valve harness connector and terminat
37 of Test box, replace or repair as negessary

e terminal 37 of Test box carresponds to
terminal 37 of control unit harness connector
4 .
If wiring OK
= replace Motronic: control unit

® disconnect VAG 1598 Test box and adaptor
cable ’
& reconnect control unit to harness connector

Engine code 3B

Wastegate frequency valve, checking 24"1 1 0‘2




Fuel Injection, AFC System

® connect LED tester with red wire to terminai 1
and black wire to terminal 2 of frequency valve
harness connector

® perform Output checks diagnosis. see Repair
Group D2 for additional information

> e during output check step when frequency

valve is being triggered: LED tester must
blink

It LED tester does NOT blink or if it lights up

continuously

m connect VAG 1598 Test box to Motronic control
unit harness connector using adaptor cable
VAG 1598/5 :
e control unit is no‘t connected

It LED tester lights up continuously

m check for continuity betWween terminal 1 of
frequency: valve harness connectar and terminal
5 of Test box, replace or repair as necessary
e terminal 5 of Test box corresponds to
terminal 5 of controt unit harness connector

it LED tester does NOT blink

b d

d L

o " m check for.continuity between términal 1 of
frequency valve harness connector and terminal
5 of Test box. replace or repair as necessary

e terminal 5 of Test box corresponds to

terminal 5 of control unit"harness connector

It wiring OK

m replace Motronic control unit

Engme code 3B Carbon Canister Frequency Valve (N 80), Checking 24-1 1 0-3




Fuel Injection, AFC System

idle Switch, Checking/Adjusting

Note

The idle switch is located in the throttle
potentiometer.

Idle switch, checking

® _disconnect throttle switch harness connector
® switch muitimeter US 1119 (VAG 1526) to
resistance range

connect multimeter between terminals 4 and 6
using VW 1584 adaptor kit
e must be approximately 0 ohms (continuity)

open throttie slightly
® must be infinite ohms (open)

If either value NOT obtained
® adjust idle switch (this section)
® repeat theck

if resistance values still NOT obtained
@ replace throttle potentiometer

idle switch, adjusting
m loosen upper and lower throttle potentiometar
mounting screws
To gain better access to upper mounting screw
m remove idie stabilizer valve connector hose

s turn throttle potentiometer in direction of arrow
until stop is felt

® do NOT move throttie while rotating throttle
potentiometer

& tighten throttie potentiometer mounting screws
® recheck idle switch per checking procedure

Idle switch wiring, checking

@ connect VAG 1598 Test box to Motronic controi
unit harness connector using adaptor cable
VAG 1598/5
® control unit is not connected

Engine code 3B \die switch, checking/adjusting 24-1 20"1




Fuel Injection, AFC System

Throttle potentiometer,
checking/adjusting

See exploded view. section 24-10 for instaliation
location.

Voltage supply, checking

B disconnect throttle potentiometer harness
connector
switch ON ignition
switch multimeter US 1119 (VAG 1526) to 20
Volt range

connect multimeter between terminals 1 and 2
® must be 4.5 to 5.5 Voits

connect multimeter between terminals 1 and 3
® must be 4510 5.5 Volts
If Voltages OK
& perform resistance check (this section)
It Voitage NOT OK

& switch igniton OFF
® connect VAG 1598 Test box to Motronic control
unit harness connector using adaptor cabie
VAG 1598/5
® control unit is not connected
e disconnect throttle potentiometer harnass
connector

check for continuity and/or short circuit between
following wires, using wiring diagram. repair or
replace as necessary

i Throttie potentiometer, 7
Engme code 38 ' chec:?n;;‘adiuaﬂ:'g 24-1 30-1




Fuel Injection, AFC System

Hamess Test box terminal #
connector
terminal #

9
2 -
3 -

CAUTION

If the throttle potentiometer connector requires
replacement terminais, ONLY use gold plated
terminal.

® connect VAG 1598/5 adaptor cable to Motronic
control unit :
8 switch; ON ignition
® connect multimeter between Test box terminals
12 and 30 then between terminals 12 and 53
e must be 4.5 to 5.5 Volts for each
measurement

If either Voltage vaiue NOT obtained

m replace Motronic control unit

Throttle potentiometer (G 69), resistance
checking

® switch multimeter US 1119 (VAG 1526) t
resistance range .

8 connect US 1119 to terminals 1 and 2 of
throttle potentiometer .
® resistance must be betweerr 1500 and 2600
ohms - )

connect muttimeter between terminals 2 and 3
® resistance must be between 750 and 1300
ohms

stowly open throttle from closed to full open

while observing muitimeter

e resistance must increase to a maximurm of
3600 ohms

If ANY of these resistance values is NOT obtained

® replace throttle potentiometer (G 69)

Engine code 3B m'°:h':czf,:;"zm::; 24'1 30'2




Fuel Injection, AFC System

Throttie potentiometer (G 69), adjusting
Note

The throttle potentiometer is also adjusted when the
idle switch is adjusted.

8 loosen upper and lower throttle potentiometer
mounting screws

Note

To gain better access to"the upper mounting screw,
remove the idle stabilizer valve connector hosé.

s turn throttle potentiometer in direction of arrow
until stop is felt
e do NOT move throttle while rotating throttle
potentiometer '

| tighten potentiometer
8 recheck idle switch per checking procedure, see
section 24-120

Engine code 3B

Throttle potentiometer (G 69), checking/adjusting 24-1 30-3
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Fuel Injection, AFC System.

Altitude Sensor (F 96), Checking

The altitude sensor i1s located in the drivers side
footwell under the A milar trim.

Voltage supply, checking

® disconnect altitude sensor harness connector
® switch multimeter US 1119 (VAG 1526) to 20
Volt range ‘

® connect multimeter between terminais 1 and 3
® must be 45 to 5.5 Volts

® connect multimeter between terminals 2 and 3
® must be 4.5 to 5.5 Volts

if BOTH measurements NOT obtained
m replace alftitude sensor (F 96)

If ONE measurement NOT obtained

m switch ignition OFF

® connect VAG 1598 Test box to Motronic control
unit harness connector using adaptor cable
VAG 1598/5
e control unit is not connected

® check for continuity and/or short circuit between
following wires. using wiring diagram. repair or
replace as necessary

Engine code 38

Altitude Sensor (F 96), Checking 24-1 40-1




Fuel Injection, AFC System

Cylinder # Test box terminal #

1 - — 46
5 3?2 2 12
3 — 30

Do pRALLAA
Y Ty Y
A3R0ARA0E0R0088

@ connect 1598/5 adaptor cable to CIS-E
Motronic control unit
e switch ON ignition

connect multimeter between Test box terminals
12 and 30
e must be 4.5 to 5.5 Volts

connect multimeter between Test box terminals
46 and 30
® must be 45 to 5.5 Volts

If either measurement NOT obtained

m replace Motronic control unit

Altitude signal, checking

B connect VAG 1598 Test box to Motronic controi
unit using VAG 1598/5 adaptor cabie ’
re-connect altitude sensor harness connector
switch ON ignition

connect multimeter between Test box terminals

30 and 46

® voltage must lie between 0.5 and 4.0 Volts
without consideration of altitude.

Note

The voltage decreases as altitude increases, at
altitudes below 2000 M (6561 ft) the voltage must
not be below 1.5 Volts. '

It voltage is outside of specification

8 replace altitude sensor (F 96)

Engine code 3B Altitude Sensor (F 96), Checking 24-1 40-2




Fuel Injection, AFC System

1 — Air filter housing, upper section

2 — Seal

install seal in air filter housing

3 — Circlip
4 — Screen

5 — Air mass sensor (G 70)
Checking, section 24-160

§ — Washer
7 — 10 Nm (7 ft ib)
8 — Air fitter housing, lower section

Engine code 3B

Air mass sensor (G 70),

component jayout

24-150-1




Fuel injection, AFC System

Air mass sensor (G 70), checking

CAUTION

Do not touch the hot wire of the air mass
sensor.

B remove harness connector from air mass sensor

® connect US 1115 (VAG 1527B) LED tester
between terminal 1 of harness connector and
jumpstart post (battery +)
e LED tester must light

If NO

m determine break in wiring using wiring diagram.
replace or repair as necessary

® connect US 1115 (VAG 1527B) LED tester
between terminal 5 of air mass sensor harness
connector and ground
switch ON ignition
e LED tester must light up

If NO

® connect VAG 1598 Test box to Motronic control
unit using adaptor cable VAG 1598/5
® connect US 1115 (VAG 1527B) LED tester
_ between Test box terminals 19 (ground) and 37
® switch ON ignition
® LED tester must light up

If LED tester lights up

® determine break in wiring between terminal 37
of control unit harness connector and terminai 5

_ of air mass sensor harness connect or using

umnn“““““{g wiring diagram. replace or repair as necessary

CAROED SR SssE O
If LED tester does NOT light up

RAAADeA0LLL804D

@ reptace Motronic control unit

Englm code 38 Air mass sensor (G 70), checking 24-1 60-1




Fuel Injection, AFC System

connect LED tester between terminal 5 of air
mass sensor and ground
® switch ON ignition
® operate starter for a few seconds
e LED tester must light up while ignition is
switched ON and during crank

If LED tester goes out when starter is operated

check fuse 28
check for continuity between terminat 5 of air
mass sensor and fuse 28 using wiring diagram

check for continuity between fuse 28 and fuel
pump relay terminal 59 using wiring diagram
check fuel pump relay and if necessary. fuel
pumo relay triggering. see section 24-50

Sensor wiring, checking

m connect VAG 1598 Test box to Motronic control
unit harness connector using adaptor cable
VAG 1598/5
® control unit is not connected

® disconnect air mass sensor harness connector

@ check for continuity or short circuit between
following terminals. using wiring diagram. repair
or replace as necessary

Air mass Test box terminal #
sensor
terminal #

2
3
4

CAUTION

If the air mass sensor connector requires
replacement terminals. ONLY use gold plated
terminals.

Engine code 38 Air mass sensor (G 70). checking 24-1 60-2




Fuel Injection, AFC System

Sensor function, checking

disconnect air mass sensor harness connector
switch multimeter US 1119 (VAG 1526) to 200
Ohm range )

connect multimeter between terminals 1 and 2
of air mass sensor

e note displayed resistance vaiue

disconnect measuring leads from air mass

sensor and short the leads to one another

e resistance reading must be same as previous
measurement

Note

The ground bridges in the air mass sensor are
being measured. The measured value corresponds
to the internal resistance of the measuring leads.

It difference is greater than 0.1 Ohm

m replace air mass sensor .
® re-connect air mass sensor harness connector

peel back rubber boot on back of harness
connector to expose terminals

switch muitimeter US 1119 (VAG 1526) to 20
Voit range

connect multimeter between (exposed but
connected) terminals 1 and 3

switch ON ignition

e must be 1.2 to 1.5 Volts

start engine and let idle
® must be approximately 2.5 Volts

briefly raise engine speed
® voltage must increase to approximately 3 to 5
Volts

It the specified Voltages are NOT obtained

®m replace air mass sensor

Sensor burn off, checking
Note

The burn off process occurs about three seconds
after the engine has been shut off and lasts for
approximately one second. Burn-off assures that the
sensor surface is clean which is essential for
accuracy

Engine code 3B Air mass sensor (G 70), checking 24'1 60'3




Fuel Injection, AFC System

Burn-off occurs ONLY if the following criteria are
met:
e Coolant temperature is above 60°C (140°F)
e Engine speed has been above 2000 rpm for
at least 3 seconds
e Sensor wiring OK
® Fuse 28 OK

remove air mass sensor from air filter box and

pull out far enough so that element can be

observed during burn-off

® sensor remains connected, intake hose is
closed)

start engine and increase speed above 2000
rpm for at least 3 seconds

switch OFF ignition

® sensor element must glow momentarily

¥ NO

m peel back rubber boot on back of sensor
harness connector to expose terminals
® sensor remains connected

connect US 1115 (VAG 1527B) LED tester red
wire to terminal 4 and black wire to terminal 1
start engine and increase speed above 2000
rpm for at least 3 seconds
® switch OFF ignition
e during burn-off LED tester must hght up
momentarily

It YES
® replace air mass sensor

it NO

8 connect VAG 1598 Test box to Motronic control
unit using VAG 1598/5 adaptor cable

m connect LED tester between terminal 26
(ground) and terminal 25
start engine and increase speed above 2000
rpm for at least 3 seconds

Engine code 35

Air mass sensor (G 70}, checking 24-1 60'4




Fuel Injection, AFC System

® switch OFF ignition
e during burn-oft LED tester must light up
momentarily

If NO
m replace Motronic control unit
If YES
® check for continuity between terminal 4 of air

mass sensor harness gonnector and Test box
terminal 25, replace or repair as necessary

® terminal 25 of Test box corresponds with
terminal 25 of controi unit harness connector

Engine code 3B

Air mass sensor ('G 70), checking 24-1 60-5




Fuel Injection, AFC System

1 — Motronic contro! unit
located behind A pillar tim in passenger
side footwell

2 — Carbon canister
3 — idie stabilizer vaive (N 71)
4 — Turbocharger

§ — Control pressure connection from wastegate
frequency valve to wastegate

6 — Air filter housing
7 — By-pass valve

The by-pass valve operates dunng idle and-deceleration
when the throttie valve is closed (high vacuum condition).
The valve, which opens at high vacuum. allows air 10
circulate without increasing boost pressure. This feature
improves acceleration response and reduces turbo-lag by
allowing the turbine to freely rotate until the throttle is
opened again. ’

® Checking. see Repair Group 21

Engine code 3B

Vacuurr; connection, |:ayout 24-1 70-1




Fuel Injection, AFC System

8 — Wastegate frequency valve (N 75)
9 — Condenser
10 — Carbon canister frequency valve (N 80)
11 — Differential lock connection
12 — A/C connection
13 — Crankcase breather
14 — Presure regulator valve for crankcase breather
15 — Vacuum reservoir connection
16 — Pressure regulator
17 — Intake manitoid
18 — Intercooler

Engine code 3B

Vacuum connection, layout 24-1 70-2




Micro Update

This is what'’'s new:

Since the last filming of this fiche, we
addecd or changed:

The fuel injector checking and cleaning
procedures in Repair Group 25 have been
completely revised.
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