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T . Fual Injectcgr '
’ .. checkmg.\see Repair Group 24

2 — Idle. stabliizer.vaive (N 71)
. checkmg see Repaxr Group 24 :

3 - Alr ﬂow sensor (G 70)
o checking, see Repaxr Group 24

.4 - Throttié body < :
‘ L potentiometer checkmg see Repau- Group 24

.

. §i- Coolant temperature sender (G’ 62) o
" e checking, section 28-310 u

6 — Sgnllfon coll (N) with power output staga
. checkmg sect;on 28- 290 . -

| 7— MPI control unit (J 192) _ .-
* voltage supply checking, section 28-330\

. 8- Knock sensor I (G 61}

® 10 Nm (7 1t Ib}, checking secnon 28 ;340

9~ Knock sensor 1 (G 66)
e tONm (7 &t Ib)

10 — Ignition timing point sender )
" checking, section 28-300 . R

11 — Solenoid valve i1 (N 115) (ON/OFF vatvo) for

carbon canister system
. checkmg see Rapair Group 24

- ‘20 véh{e
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12— Solonold vaive I (N 80) (frequency valve) for
carbon canister system }
& checking, see Repair Group 24

13 — Engine speed sender (G 28) -
e checking, section 28-320.
14 — Iignition distributor with Hall sender
® basic adjugtment, section 28-360
' ® Hall sende checkmg, section 28-350
' 15 — Hamess connector mounting bracket
16— Reglstor pack (N 34) for fuel injectors
e checking, see Repair Group 24

A7 - Fue| pump relay (J 17).
‘e checkmg tnggenng s80 Repanr Group 24 )

Ignition System
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Ignition System

Tuneup specuﬁcations
1990-1991 m.y.

Engine code

7A

Ignition distributor

" 034905 205 J

Timing mark location

“Ignition timing PNt

TDC

ignition timing sénder

approximately 1000- ohms

Ignitioh timing is determined by the control unit hap
and feedback signals. Ignmon timing is NOT '
ad;ustable :

Basic distributor adjustment see section 28-360

CAUTION

Part numbers are for reference only. Always
consult with the Parts -Department for the latest
information. ) .

checking. section 28-300" resistance checking
-Engine speed sender . g - ,
checking. see Repair Group 24 resistance checking approximately 1000 ohms
| Spark plugs N : T ‘Bosch F 6 DTC
& part number ® 101 000 004 AA
electrode gap -~ . 08 = 0.1 mm
Ca . tightening torque 20 Nm (15 ft Ib)
Firing Order ' : Cylinder number 1-2-4-5-3
RPM limit _ : o @ 7200 = 200 rpm
Resistance checking ~ - . > . o
Ignition coil - : Secondary resistance 6500 to 8000'ohms<
- ‘ " Primary resistance Oto1ohm
. N . \
Distributor rotor o R approximately 1000 ohms
Note

From March 1990 production-
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Ignition System

. ,'.‘f

. : - , | 5= when fuel system is.open: -

'System precautions

" Rules of Cleanliness

CAUTION

‘When working on the fuel supplyiinjection -
system, carefully observe the follownng rules

1— Thoroughly clean connection and
~ surrounding areas before loosening
connection. -~ " e

2— After removing components place in -
clean area and cover W|tb foil or paper. .
Avoid using rags! 4 Ty e

- 3~ Components which have been opened
‘ or disassembled must be carefully
_covered or sealed if repair cannot be
carried out immediately. :

g B Install clean parts only.

T @ remove replacement parts from package
just before installing-
® do NOT use spare parts. that were
stored loose or unpackaged (e.g. in tool
. boxes, etc)

® avoid using compressed alr whenever ’

. possible

® avoid moving the vehlcle whenever
possible .

Fer Mgrch 1990 prqdu‘:t_ion' . ) v. 20 va.;\’e S&stem‘ precaulio‘ns" 28-2 80'1




. . Ignition System

Safety measures

CAUTION

Observe the following precautions to prevent

personal injury as well as possible damage to

'the ignition system components.

‘e switch OFF the ignition before

connectlng or disconnecting components ,

or test equipment

-connect and disconnect battery ONLY

- with ignition switched OFF otherwise the

“MPi control unit could be damaged

- if the engine must be cranked but not

e o g . : . ‘'started (for compression testing etc.) =

e ' T ' *  disconnect power output stage of rgnmon -

. ¢ “coil and fuse 13

) : - v S . do NOT use battery booster longer than

v _ h S ~~ bne minute nor Should 6% volts be -

—_— exceede b
. e R - ® do NOT Wash englne unless |gn|t|o '
' A I switched OFF - ‘

" e .disconnect BOTH battery termm s

* whenever arc or*spot weldmg : )

‘before towing, vehicles with'a defective . '

ignition system (or where this is @

suspected) must have terminal 1’ (green) o=

of the ignition coil disconnected

: : : .do NOT connect a condenser of any

' ‘kind to terminal 1 of the ignition coil

when installing noise suppressors, ONLY

use 1000 Ohms for high tension wires’

‘and 5000 Ghms for spark plug

connectors . - 1o

do NOT replace drstnbutor rotor (marked '

R1) with a different type )

if the vehicle is heated up (e.g. in a

painting booth) do NOT start the engine

" untit it has had sufficient time to return to

room temperature )

-

Note .
There are a wide variety Qf electrrcal connectsons
“used on this vehicle, ALWAYS use the VW 1594
, . adaptor kit to connect test equrpment 10 these
“ : connections. :

~ CAUTION

Before drsconnectmg a customers battery.
ALWAYS ask for the radio code (if equrpped
with an ant| theft radlo) '

ET | From March 1990 productlon ‘20 v‘arlve System precautions 28-280-2



Ignition System
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Ignition coul checkmg

- Power output stage (N 70) tnggermg, checkmg

dnsconnect power output stage hamess .
connector

switch multimeter us 1119 to 20 volt range . |
connect.muitimeter. first’ between terminal 1 and
ground then between terminals 1 and 3 after
switching ON ignition

® must be approx1mately 12 volts -

I NO

check for open circuit using wmng dlagram

Tepair as necessary ’

connect multimeter between termmals 2 and 3
crank engine
® must be 0.2 volts mmlmum _

If NO

connect test box VAG 1598 to control unit
harness connector using adaptor cab}e VAG
1598/11 . L F

° control unit :s leﬁ dlsconnected o

switch-multimeter US 1119 to resistance range.
connect multimeter between terminal 2 of power
output harness connector and terminal 37 of -

* -test box ‘and check continuity or short to ground

® must not be greater than 0.5 Ohms :

- From March 1990 production

20 valve’

lgn;'hen cell checkmg 28-290-1




| Igniti.on | .SySte"’ni

i NO

- B replace .or repair ‘wiring between terminal 2 of s
power output stage harness connector and
terminal 17 of control unit. harness connector B

If wmng OK “

n replace MPI control unit

Reguirement

]

Ignitian coil (N), chgcking

- & wiring between power output stage and
ignition coil and between power output stage
and ground must be OI'Sg

. drsconnect power output stage harness

connector 1 from ignition coil

n 'di}sconnect coil-wire 2

B remove screw 3 o

v

A

Secondary resistance, checking'»

= switch multimeter US 1119 to resistance range
® connect multimeter between termrnals 1 and 4

“of ignition coil
. must be between 5000 and 9000 Ohms.

. IfNO

& replace ignition coil

Primary resistance, checking .

m connect multimeter between termrnals 1 and 15
of ignition' coil =~ ,
e must be between 0. 5 and 1 5 Ohms

If NO

=’ replace lgnltlon coul

20 valve

From March 1990 production
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'lgn.i;tio,n System

. —
‘ e o If specn‘xed resistances are obtained but. there isstill
R <, o : - no: spark : :
o om replace ignition conl complete wnh power output E
stage : o
- ;o Note
% .
‘ ' Power output stage of ngnmon coil cannot be -
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Ignition System

el

= - - ,~lgm:fan trmmg sender, checkmg
\.

te .
For 'nstaifaxion tocaﬁon see section»28-2"60~ :

" dlsconnect ignition timing sender harness )
, . ) connector (black} C
2 . A - ® switch muitrmeter US 1119 to resrstance range

= connect mu!timeter between terminals 1 and 2
¥ of ignition timing sender terminals ~ -~ -
e must be approximately 1000 Chms
fNO . , T

n replace ignition tlmmg sender
If YES .

m connect mummeter between termmals 1and 3
e must be open (Lnflmte Ohms) .~ :

f NO :
w replace ignition timing sender :

If YES

m connect mulnmeter between terminals 2 and 3
- e rnust be open (mfmne Ohms) e

L A | No
. e replace ignition timing sender
—_— . YES . -
S ' R " 'm check wiring between ignition nmrng sender ., o
- ' o © . hamess connector and MP! control unit as - '
i : A _ follows d
- . S .~ m connect VAG 1598 test boﬂ to NP control unit
’ - " ... harmess connector € using adaptor cable
e VAG 1598/11 = . )
i ST & MPI Eontrol unit is-left disconnected

‘ o Iicheck wmng between fonowmg terminals for .
- . continuity or short

Ignition sender  VAG 1598 Test Box
- harness connector  terminal number
terminal number

. I - . 1 (signal) -———— 4 (4)"
. . ' 2 (ground) +————» 5 (5)"
. , } o 3 (shield) <————6 (6)* .

e must not be greater than 0.5 Ohms

* Number .in parentheses 1S the number of the
} _ terminal in the MPI control unit harness.
- S connector C.

o ) - . ‘ ‘.' ' . ' :
o - h © - Ignition timing sender, checking 28-300"'1 ,



Igniti'bn*_vSysftem
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111

if a short or open circuit is detécted between the
_ ignition. timing sender harness connector and the -
test box: .

.m replace or repair the actual wiring between

control unit harness connectar C and the -
ignition timing sender hamess connector as
necessary

If wiring OK

check ignition timing sender pin on flywheel
remove ignition timing sender mounting bracket

- from bell housing to expose pin on flywhéel

turn engine over slowly by hand untit- pm
appears in opening

check condition of. pin (damaged or bent) check -
for secure fit, replace if necessary

- If all wiring checks OK and pin is' OK:

- replace MPI control unit; o,

|

py T
P ‘

From March 1990 production
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Coolant temperature sender (G 62),
checkmg _ _

m disconnect harness connector from coolant

. temperature sender
" swutch US 1119 multlmeter to resrstance range

n connect multimeter between terminals 1 and 2

of coolant temperature sender - .

-@ at approximately 20°C (68°F) coolant
temperature, sender resistance must -be
approximately 2500 Ohms

® at approximately 80°C (176°F) coolant

temperature. sender resistance must be
approximately 330 Ohms
If NO

® replace coolant temperature sender ‘
lf YES

®m check wiring from sender to MPI control unit as

follows:
‘m connect VAG 1598 test box to MPI control umt
harness connector C usmg -adaptor cable

\L',zl VAG 1598/11

o Q: control unit |s not connected during this check

] check ‘continuity between terminal 1 of harness
, cormector and terminal 15 of test box
e must not be greater than 0.5 Ohms-

'i; check. continuity bet\_/veen termlnal 2 of harness
connector and terminal 16 of test box
®- must -not’be greater than 0.5 Ohms

') check both wires for shomng repalr or replace
as necessary
i wmng OK but a short or open still exists:.

u replace MPI control-umt

»lgnitioh System

112

¢

Coolant temperature sender {G 62) checkmg 28-31 0'1



Ignition System

Engine speed serjsor (G 28), checking

m disconnect gray harness connector from engine
speed sensor (mounted on bracket on feft side
of engine) - '

‘™ swnch multimeter US 1119 to resistance range 3

s connect multimeter between 'termmals 1 and 2
‘of speed sensor
® must be approxnmately 1000 Ohms

~ IfNO

(’4

® replace engine speed sensor
If YES '

. connect multumeter between termlnals 2 and 3
e must be open (infinite Ohms)

If NO

. replace engme speed sensor-
I YES :

] conbnect VAG .1598'test box to MPI control. unit

harness connector C usmg adaptor cable
VAG 1598/11 :
e control unit is not c%mnected dunng this check

Lt

PP

1113 -

Engine,‘speed eensor (G 28), ‘cﬁeckfng 28-320"1



| ‘Ignition System

u check wiring between engine speed sensor
harness connector and test box for continuity or
- short.circuits using wiring diagram as follows:

‘Engine speed sender
harness connector

VAG 1598 test box

terminal _ terminal
- — 1 (1)

2 - 2.(2)°

3 = -3 @)

* Number in parentheses is the number of the

C.

terminal in the MP! ¢

ontrol unit harness connector

If a short or open circuit is detected between the
nder harness connector and the ~

engine speed-se
test box:

- W replace or repair the actual wiring between
control unit harness connector C and the engine
- speed sender harness connector as necessary

If wiriﬁg oK .

. m check teeth on flywheel ring gear as- follows:

B remove engine speed sender mounting bracket
which will expose a portion of the ring gear . -
® slowly rotate engine and cbserve condition of
~ ring gear, checking for: '
@ out of roundness
e broken teeth

® replace ring

~_If ring gear OK:

m replace MPI

gear if necessary

control unit

N

-14

' From March 1990 production
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e Ignition System

MPI (Multl Point |n|ect|on) control unit,
voltage supply checking

® connect VAG 1598 test box to MPI control unit .
> harness connector D using adaptor cable
VAG 1598/12
L3 control unit is not connected dunng this check

= switch ON ignition

‘m connect US 1115 (VAG 15278) LED tester
between terminal 8 (+ ‘via ignition) of test box
and terminals 123 and 16 (ground "
connectlons) :
e LED tester must light up for each
- measurement : :

it 'No

‘ " check for open circuit between ground wire
connections at stud on intake manifold and MP!I -
“control unit harness connector D using wiring
diagram, replace or repair as necessary

CAUTION

" Inspect the groundlng stud on the mtake

: manifold for looseness, dirt and corrosion. -Stud
must be clean and tight. Avoid using non-

- conductive locking compounds on the stud
threads because they could prevent a good-
ground which in turn could mtroduce senous
electrical problems.

Note

. Terminals 1, 2. 3 and 16 of the harness connector
correspond to terminals 1, 2, 3 and 16 of the test
box

BN

MPI (Multl Point Injection)

~ From March 1990 production | | 20 vaive | \_‘_"’“;'3;;';“&;’;';13; 28-330-1




Igni_tiqn System

~.m connect VAG 1598 test box to MPI control unit

harness.connector C using adaptor cable
VAG 1598/11
. control unit is not connected durnng this check

= connect LED tester between termm_al 40 of test
 box'and engine ground : '
e [ ED tester must light up .

If NO

a check for open circuit bétween terminai 20 of .
MPI. control unit harness connector B and
- central electric, using wiring diagram

m repair or replace as necessary

T

1116

MP! (Multi Point Injection)

'From March 1990 production

20 vélve ~ control unit, voltage. 2 8 4 : .
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‘Ignition System

_Knock sensors (G.61 and G 66), check_i’ng

~Note.
" The knock sensors cannot be electrically checked.

‘CAUTION

Correct knock sensor torgue is critical to proper
function of the knock sensors!

e must be 10 Nm (7 ft Ib)

m check condition of connection at knock sensor
connector and harness connector for- corrosnon,
’ “replace or repair as necessary - :
® activaté Fault-memory, see repair Group Dz
e if any ‘knock sensor faults stored in memory,
replace or repair as necessary

Knock sensor wwes, checkmg

m disconnect’ knock sensor harness connector
see sectlon 28- 260 for Iocat!on ‘

- check reS|stance between all 3 terminals of
knock sensor '
. @ must be opeén (infinite Ohms) between all
measurements '

If NO .
- FepIaCé knock sensor

~

."Knock sensor wmng, checkmg

m connect VAG 1598 test box to MPI control umt
harness connector B using VAG 1598/11

. adaptor cable | '
e control umt 1s Ieﬂ dlsconnected

: s check- followmg combmatlons of wires for -
continuity or short to one another

M7

- From March 1990 production
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Ignition System

Knock sensor 1

_(front, green): . Test hox
connector terminal terminal
number .. number '

1 (signal) =—————— 22 (2
2 (ground)y+——— 21 (1) . - .
.3 (shield)‘—ff* 23 (3 . . ]

Knock sensor 2

' (rear, blue) . - Test box 2
connector terminal terminal - - -
- number - . nhumber

2 (signal) ————— 25 (5)°
2 (ground) «—————— 24 (4)"
3 (shield) ~———— 26 (6)"

- Number in parentheses is the humber of the

- terminal in the MP! control unit harness. connector
- I a short or open circuit is detected between the

' -K'nock sensor harness connector and the test box:

b , S o A , m replace or repair the actual wiring between
- control unit harness connector B and the sensor
. harness connector as necessary -

My

' N — - — 1 " . ‘Knock sensors " V ' y
18- | From March 1990.production 20 valve | . (G 61 and G 56), checking 28-340-2 .




Igmtlon System

1 2 3 . [mEes]

Hall sender (G 40), checkmg

Note -

» The Hall sender.is. mounted inside of the ignition
dlstnbutor .

m connect test box VAG 1598 to MP! controf umt
by connecting adaptor VAG 1598/11 between
MPI1 control unit and MPI control umt harness
connector C :

~ m connect LED tester US 1115 (VAG 15278) to-

. terminals 8 and 9 of test box - :

m activate starter for several seconds
® LED tester must flash. bneﬂy at every second

.engine revolution -

if NO

n wutch OFF lgnmon .
- m -disconnect Hall senhder harness connector at .
ignition distributor
~ B using wiring. dlagram check followmg wires for
communty or short to one another :

_Hall sender harnesé ,Test'bOx '
- .. connector terminal
terminal number number

(ground)<—-—-—-—* 9(9)) .
2 (signal) 8 (8)"
3 (plus) +———T7(7)"

) ) ) . . 5 N ) ‘, 'v : ..
* Number in.parenthesed;is- the number of the: - -
. terminal in.the MPI control unit Harness connector

S M9

[From March 1990 production .
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Igniti-bn System |

~ If a short or open circuit is detected between the
- Hall sender harness connector and the test box:

® replace or repair the actual wiring between
~ control unit harness connector C and the Hall
.-~ sender harness connector as necessary .

- If wiring OK
' ‘switch ON ignition -
¥ switch multimeter US 1119 to 20 volt range
- @ connect multimeter between terminals 7 and 9 .

- of test. box using adaptors from VW 1594 kit
‘® must be 9 volts minimum

L] connect muitimeter between terminals. B and 9
" of test box : :
“® must be 4 volts minimum

If voitage NOT obtained:
. replace MPI control unit _ A
If voitage obtained: : '
l replace ‘ignition distributor/Hall sender assembly

" Note

- The ignition rotor is bonded 1o the distributor shaft -~
~and cannot be removed. If the ignition rotor is
damaged, replace the distributor assembly.

20 o - o . - " Hall sender (G'40), checking 28-350'2



Ignition System

121 .

Ignition distributor, installing’
Note L ’ R
The distributor fotor is bonded and cannot be
removed. : ' o

m turn crankshaft to TDC using special tool 2079 .

= marking on camshaft wheel must align with
arrow on cylinder head cover '

m position special-tool 3179 on distributor as
~ shown in illustration . .
'm place center of distributor ot TDC mark
w install distributor as follows
& turn distributor ‘housing $o that center of
_ distributor rotor points exactly at TDC mark on
special tool 3179~ : o
tighten distributor base mounting bolt
check basic adjustment of ignition distributor

A

From March 1990 production

20 vaive: Ignition distributor, instailing 28-3 60'1 ,




Ignition System

Basic adjustment
Note .

The basic adjustment should only be performed if
the distributor has been removed or if the test’
values observed in field 9 of the VAG 1551
Diagnostic tester deviate from specification.

n connect VAG 1551 diagnostic tester. see Repanr
Group D2 for additional information .
~m select basic setting function
“m .display basic setting values
‘® Joosen ignition dnstnbutor and carefully turn as -
- far left or right as is necessary to cause 254, .
" 255. 0, 1 and 2 to appear in field 9. then turn
distributor until_a median value of 0 remains -
® tighten distributor while observing field-9
e 0 median value must be maintained -

If NO

o om repeat ad|ustment and tlghtemng procedure untul
0 mednan value is stable

4

1-22

From March 1990 production |

20 valve Ignition distributor, installing 2 8-360"2
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